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ABSTRACT
 

After more than eight and one half years of project activities, the merits 

of a long term project have been noteworthy. This extended period of time
 

provided for the development of a system of on-farm research that was useful
 

to commodity programs and cropping systems as well as for use by extension
 

in the establisLnent of production programs. 

The adaptive cropping systems research in farmers' fields was a product 

of an interdisciplinary teem involving socio-economists as well as agro

nomists and other biological scientists. 

Methodologies of on--farm research had to be established to assess the farm 

environment of small farme-s, then design research in cropping patters to 

develop results based on reactions of farmers anId technical data.
 

The result of this research effort is a set technologies for as many as 

30 cropping patterns. These have been presented for extension use in a 

guidelines manual which sets forth how to determine the profile of a 

prospective site, how to estcblish ireprocucLion trials with the patterns, 

the components of the pattern, and what to do onue the technology is 

verified in . site. 

The methodologies cif technology transmission basEd on cropping systems 

developed in farmer field laboratories require a different extension approach
 

to farmers and their farms. These have been tried and verified the same
 

as the technologies themselves. Over a period of six crop seasons this 

methodology was perfected wrnd a full scale production program was launched 

in the eighth crop season after pilot proluction started.
 

The essential ingredients of a successful production program have been
 

determined, verified and docizaentei and full scale production has led to 

additional government commitment to more production campaigns. These 
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production programs have been welcomed by farmers and production, based on
 
productivity, has increased 15-205'in extensive areas.
 

Cropping systems adaptive reseerch is d-nendent upon commodity research for 
supply of new varieties, the most dramatic of which have been early
varieties of rice and maize. 
By contrast the lack of such varieties in the
 
minor crops has been considered as 
one of the greatest detriments to more
 
effective croppint re±torn technologies for t!e Hills. 

Commdity programs in ti1rn can use the cropping systems methodology for
 
on-farm research as a pattern of operation for research outreach being
conducted on s:armers' fields by research staff from the commodity research 
stations. 
 Component technology trials on farmers' fields have increased
 
significantly and hasten the varietal identification process. These trials 
can be superimposed on cropping pattern trials for more effective on-farm
 
research leading to production programs. 

A measure of comodity program research activity is the number of varieties 
released. During the project period, ten rice varieties, three maize
 
varieties, Laid varietiesvi: uf ,hcat were released to farmers. 

Minikits have become a standard extension tool to disseminate varieties to
 
farmers so that a new variety, once accepted, is in a position to rmove into
 
the famimer-to-fai 1 e' seed system. The program has provider' valuablea link
 
between 
 the commodity prograis, extension and the farmer. 

Agronomic practices and cropping patterns have been effective in exploiting
 
the potential of the new varieties but more info-nation needs to be incor
porated into extension literature. 
 In other words, to effectively use new
 
varieties a better set 
of agronomic practices and plant protection are
 
required in order to exploit this potential. 

Training programs to upgrade manpower in the Department of Agriculture have 
assisted 29 persons to get M.Sc. degrees and four to get Ph.D.s. 
Eighty two
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persons havr. been provided training for six weeks to six 
months, and 133
 

workshops and conferences.
have participated in study tours, 

In-country training has been an active component and 
is essentially the
 

only mechanism available for teaching indigenously 
developed methodologies
 

and technologies.
 

Activities of the project have been well cocumented 
by reports on cropping
 

systems, production programs, commodity piogrmn 
seminars and proceedings,
 

and guidelines to extension efforts for extrapolating 
the
 

site survpys, 


A popular version of the cropping systems
cropping systems technology. 


program presented in "Through Farmers' Eyes" in English 
and in Nepali has
 

been widely distributed.
 

Other activities have been ip construction and experiment 
station develop-


Housing for staff has increased,
ment to upgrade research capabilities. 


office end laboratory space expanded, water and electrical 
utilities
 

improved, and eyperimental fields partially improved 
except at Bhairawa
 

where the work was successfully completed.
 

Equipment to improve the research stations have included field equipment,
 

laboratory equipment, and vehicles with some motorbikes for stations and 

for production program activities.
 

Technical services to the project have been provided 
by resident specialists,
 

Peace Corps Volunteers, and consultant.; rho have worked a7 a team with
 

the staff of the Department of Agriculture and others.
 

Problems encountered have been brought to the attention 
of administrators
 

in an effort to obtain more effective manpower utilization, improved 

research administration, and policy changes to enable 
11MG to more
 

effectively meet its obligations to enable farmers 
to produce more and
 

improve their welfare.
 



/ 

This report covers the activities of a USAID financed host country 
contract in the Department of Agriculture implemented by the Inter
national Agricultural Development Service. 
 The Integrated Cereals 
Project (ICP) covered assistance to the rice, maize, and wheat
 
coordinated crop improvement 
 programs, cropping on-farmsystems 
research in six selected sites (four of which were 
in the Hills), and
 
production programs built upon the t~chnologics generated.
 

To achieve all the objectives coimnodity research and on-farm cropping 
systems research was required and in addition 
the extension methodo
logies had to be developed to complete the continuing process of
 
creation, dissemination and adoption of techr.logies.
 

The project at the outset aimed to develop technologies by non
traditional research systems with the integration of research and
 
extension wc 
 ing with farmers in their fields. 
 An additional unique
 
feature was interdisciplinary team involving socio-economists to
 
assist in the development of this field research; to conduct studies
 
of the farmers to determine what the research problems should be;
 
determine the comparative economies of farmers' patterns and improved
 
patterns; and assistance in devising extension methodologies to trans
fer the technologies identified as 
a result of adaptive research in
 
farmers' fiel(.s.
 

The Integrated Cereals Project has tried to achieve itz objectives

through an 
evolutionary process of socio-economic studies and agronomic
 
adaptive research in farmers' fields where the far,.. rs become an activ
comDonent in the dcv,,lopment of technolorn, suitable to their conditions. 
Beginning in 1977, (he Integrated Cereals Project used existing improved

varieties and piactices of the major cereal crops and fitted them ithto
 
pattern research on farmers' fields so t 
,at the factors affecting

farmers' decisions could be Iearned as they reacted to the technologies. 
Pattern trials and component trials of varieties, fertilizers and
 
agronomic practices were established to improve existing patterns and
 
create some new ones.
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Four Hill sites, one in the Teral and one in the Inner Terai, were the
 

field laboratories of the cropping systems program.
 

By 1980 technologies were beginning to emerge which were ready for
 

trial on a production scale, first on a pilot basis, at the research
 

sites thewselves. The creation of technology was making progress. The
 

next stages of dissemination and adoption of technologies required
 

further study but in the fields of more farmers.
 

A. 	Production Programs started in 1900 with a mall pilot production prgr-n
 

at one cropping systems research site involving small scattered parcelt
 

of land owned by many farmers. Difficulties encountered in this first
 

and sub equent attempts were many and with them came the realization
 

that more than technology was required to rchieve adoption and increases
 

in production. Without any prior survey to determine farmers' practices,
 

objectives and goals, these pilot production efforts had to regroup,
 

conduct preprodue'ion surveys, consolidate pilr+ production into
 

"impact" blocks of contiguous land units involving several farmers 

using the same practices and patterns. These impact blocks .ere 

expanded slowly at the cropping systems sites until the wheat crop of 

1982-83, when the two Terai sites had about 200 ha. each. The impact 

or officials and farmers alike led to significant decisions and commit

ments on the part of HMG. Lessons learned in the smaller pilot areas 

at the cropping systems sites indicate that in addition to field-proven
 

technologies, dissemination and adoption would need 

1. 	Site surveys to determine production potentials and other character

istics of the area.
 

2. 	Preproduction verification trials are needed in the potential area,
 

to verify the technrlogy and acquaint extension personnel and farmers
 

with the technologies.
 

3. 	Manpower to support programs requires a production team of one
 

officer, two junior technicians and ten farmer-production leaders
 

to manage an impact block of 1000 ha.
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4. Training of the manpower to establish capability and credibility
 
in the eyes of farmers.
 

5. 	Establishment of impact blocks bottom-up through farmers rather
 
than 	 top-down through targets by getting commitment of farmers, 
through a series of organized meetings and personal contacts, to
 
agree to follow the technologies that ha! been identified in on
farm adaptive trials.
 

6. 	Establichr-.nt of 	L series of coinmittces at national, regional, 
district and local levels to ensure understanding, participation,
 
co nitment and coordination of inputs, credit, and irrigation
 

agencies.
 

7. 	Supervision and management personnel designated acid provided
 
mobility to function.
 

8. 	Availability of inputs restricting large sca~e campaigns to the
 
Terai where assurances 
of 	supply wei more positive.
 

9. 
Markets and market prices are critical factors determining the
 
sustainability of a production program.
 

10. 
 Rewards and recognition to farmers and staff making significant
 

contributions.
 

11. 	A name for the campaign 
"Badhi Utpadan Karyakram ' or ":,ore production program" was revised 
to 	"Bali Pranali Utpadan oraryakram "Cropping Systems Produc
tion Program". 

12. 	 Lastly, commitment from leaders at all levels. 
Unless the will
 
is there no matter how good the technology or hoy great the need
 
the program will not succeed.
 

A production cu.mpaign on a targetted 17,000 ha. in five districts was
 
initiated in the winter season 19P3-84, sustained in the,rice crop of
 
the 1984 monsoon season and expanded to 35,000 ha. in 17 districts of
 
the 	Terai in 1984-85.
 

http:Establichr-.nt


Results of these production campaigns have shown yield increases in
 

rice and wheat of about 15-20% even though use of fertilizer inputs
 

scale,have been below the recommended levels. 0' a pilot production 


pattern yields have increased 20 to 140% under lowland conditions,
 

either rainfed or irrigated. Under upland rainfed conditions increases
 

have been obtained. Economic indicators show similar
of as much as 40% 


impressive trends.
 

Attempts at pilot production in the Hills have not been successful
 

even thoujh the technologies are sound agronomically and economically,
 

The present infrastructure is not dependable thus the necessary inputs
 

aie not available for use by farmers even on a pilot scale. Seed
 

can be generated locally but not fertilizers. It seems that
supplies 


additional research will be required to develop technologies that more
 

Even the loweffectively use existing resources available to farmers. 


resource technology already developed is not appropriate to many
 

In the meantime farmers at the research sites
situations in the Hills. 


have quickly adopted improved varieties of wheat, rice, and maize
 

wherever these crop varieties were fitting into existing patterns.
 

More significantly, farmers changed patterns to make use of earlier
 

maturity in varieties like Khumal 3 rice and Arun 2 maize so that a
 

greater cropping intensity was possible for these farmers.
 

B. 	Cropping systems technologies have been developed at six sites during
 

These six sites have six different major land types
the project period. 


that are estimated to represent most of these types in 30 of the 75
 

Some sites have- as many as three land types
districts of the Kingdom. 


levels of waterin the differcnt toporr: pnic levels with different 

supply. Results have been accumulated ovr the 8-.year period on over 

thirty different cropping patterns. At present those being used in
 

production campaigns are primarily for irrigated or rainfed lowlands.
 

Technologies have been developed and tried on pilot scales in other
 

major land types but these have not been utilized systematically in
 

production campaigns.
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Chickpeas in 
some patterns have made a significant contribution to

production and to increased economic returns. 
 Green manure crops
included in 
some patterns have provided the equivalent of 60 kg N/ha

for the succeeding crop. 
Although the crop (dhainchl) used has
 
seriour limitations b-cause seed production requires as 
much as nine
months, the demonstrated value of a green manure crop in patterns has
considerable significance to Hill farming :ituations where supplies of
 
commercial nitrogen will be expensive, linited and unreliable.
 

C. 
Cropping systems methodologies were perfected for on-site research and
later for use in transferring these cropping systems technologies toother sites. Basic considerations in both in3tances have been surveysto determine what the farmers' situations are, what cropping patterns

they use and what the potential is for increasing production. 
The
 
surveys make use of secoidar, data to describe the topography andclimate and interviews of key informants and others to determine the 
crops, socio-economic conditions and other characteristics of an area.
 

Farmer-bared technologies derived from these pattern and component

trials are ready for pilot production at the research site or moved to
other sites foi preproduction verification by the extension staff.
Preproduction verification pattern trials require essent 
 '1 .y the same
]P -el 
of precision in conduct and information gathering 
as the site

research trial. 
The new pattern is a res ,2t demonstration to extension
but to verify it data must be collected from other adjacent fields where 
the same pattern or the one being replaced is gro.n by the farmers.
Preproduction verification also provides opportunity for a seed multi
plication phase becor';3 seed has been fn.d as )n early constraint toadoption if farmers are ready to adopt the pattern technology in a

production program. 
A local seed source is critical to the success of
 
pr'-luction programs especally in the Hills.
 

Experiences in other protect areas such as the Rapti Area Developmert

Project where the methodologies of transfer have been used indicate
 



that the procedure of preproduction verification of patterns provides
 

a step where extension personnel become acquainted with the technology
 

and if the technolcgies have been truly verified, provides them with
 

their own information which can be more effectively used in production
 

programs. The impact production blocks as the next step in technology
 

transfer is considered the best approach to effectively using techno

logy to increase production.
 

D. 	A farming systems research program was established toward the end of
 

the project period to broaden the scope of site research at Pumdi
 

Bhumdi to include the livestook component in the research program. 

Feed production was included in pattern studies and component trials 

in which fodder production is evaluated and milk production recorded 
to measurp the effects of this increased forage. 

E. 	The rice program has released 10 varieties during the project period,
 

seven for the Terai and three for the Hills. The Terai varieties
 

have a range in maturity of 140-150 days for the latest to 110 days
 

for the earliest and have a range of -iaptation for irrigated lowlands
 

and rainfed uplands and lowlands. The varieties for the Hills are
 

earlier, more prodl ctive and inore disease resistant than the Taiwan
 

varieties commonly grown in Kathmandu valley, the only Hill area where
 

improved varieties are intensively grown. Masuli,released in 1973,is
 

adapted to rainfed lowlands and continues to be the most widely grown
 

improved variety of rice.
 

F. 	The maize program has followed a system of cyclic improvement of open
 

pollinated composite varietits. Improvements were continued in
 

varieties released prior to 1976 and three varieties -were released
 

during the contract period. Arun 2 was the most significant release 

during this period because its earlier maturity made it the first 

improved variety to meet such maturity requirements of many farmers in 

the Hills and in some Terai cropping patterns as well. 
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G. 
The wheat program has identified six new varieties for release which
 
have more resistance to leaf rust than RR 21, the mostly widely grown
 
wheat variety in the Terai and in the Hills. 
UP 262 is replacing RR
 
21 in some areas of the Terai and along with the other varieties are
 
effectively reducing risks to losses by leaf rust when RP 21 is grown.
 

H. 	The importance of other crops in Hill cropping systems have been
 
recognized but limitations exist in the germ plasm available to replace
 
local strains. The contributions of soybeans in the intercrop pattern,
 
maize plus soybeans, have been documented but no ,arieties are avail
able at present that are any better than the local varieties now used
 
by farmers. 
 In the Terai legumes such as 
Dhanush chickpea, have shown
 
excellent yields and economic returns in pattern trials and this
 
variety has already moved into a seed production program by farmers in
 
Sukchaina. 
Recently new short duration cowpeas offer real opportuni
ties for increasing cropping intensity.
 

I. 	Minikits are 
small quantities of seed sufficient for one tenth to one
 
fortieth of a hectare, depending upoon the crop and whether it is for
 
the 	Terai or Hills. inikits have proven a meansgood of widely 
disseminating new varieties of crops, and provide a valuable link
 
between research center, extension service and farmers. Annually the 
commodity programs distribute about 30,000 minikits comprised of 20,000
 
for 	rice, 6,000 for i.aizce., -d 4000 for wheat. 

J. 	 Training was a significant part of the ICF from the very beginning with 
academic i'rograms, non-academic training programs, study tours, and 
loc9 in.couintI -,,uported by the JroJect. Twenty nine staff 
have received M.Sc. degrees and four have received Ph.D. degrees during 
the contract period. 

Training at the international agricultural research centers (IARC),
 
primarily in crop production and cropping systems constituted the next
 
most important training activity abroad. 
Eighty two pe:sons received
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318 	person months or over 26 person years of training of this type.
 

Senior staff have attended numbers of conferences and seminars mostly
 

at the IARCs, while junior staff were also able to participata in
 

monitoring tours to various country programs in southeast Asia in
 

cropping systems, rice, wheat, and maize, and some minor crops tours
 

occasionally. One hundred thirty three persons participated in these
 

programs over 54 person months.
 

In-country training was a built-in part of the ICP with a production
 

agronomist to serve as a training officer as well. Training involved
 

extension staff charged with the responsibility of disseminating
 

technology to farmers. This was first done through the commodity programs,
 

then emphasis shifted to higher level training for management skills and
 

planning exte'nsion programs. Then as cropping Systems technologies and 

methodologies, were developed training concentrated on transferring
 

these technologies and methodologies through training the staffs of
 

other projects in the principles of site description, preproduction
 

verification trials, and organizing pilot production end production
 

programs.
 

K. 	The effectiveness of the Integrated Cereals Project (ICP) to accelerate
 

production has been primarily dependent upon the utilization by other
 

projects and agencies of the methodologies and technologies developed
 

by ICP. Through the pilot production stage ICP staff was vitally
 

involved in implementing production programs. Beyond that stage it
 

then had to be an M4 responsibility with this responsibility discharged
 

through specific projects or programs such as the Badhi Utpadan
 

Karyakram.
 

The 	merits of the mechnologies and methodologies have been variously
 

accepted and tested. Where they have been tried they have proven
 

acceptable and worthwhile. Th, methodology has been put to the most
 

thorough test in the Rapti Area Development Project.
 



L. 	Women in extension have received increasing emphasis and a detailed
 

study in 1984 was made to determine how to utilize women in extension
 
and in production. 
 With this and other background information it was
 
possible to prepare a follow-up project which is yet to be put on the
 
ground to implement a program for farm women by women extension
 

workers.
 

M. 	Reports of the Project, in addition to the quarterly, and later semi

annual reports, include numerous papers to recorl the results and
 

analysis of research trials, of socio-economic survys, of site surveys
 

prior to preproduction verification trials and pilot production,
 
results of preproduction verification trials, results of pilot produc
tion and production campaigns, special projects such as women in
 

extension, consultancy reports, and some papers on issues, 
concerns
 
and strategies. These have been presented in various national work

shops and seminars, in international conferences and symposia. A
 
popular document, "Through Farmers' Eyes" was prepared in 1983 covering
 
the work in cropping systems in Nepal. These reports are listed in
 

detail in Appendices A, B, and C.
 

N. 	Construction and other activities under the project have created
 

additional staff housing at the three commodity centers; 
a laboratory
 

and office building at each center; and 
a seed plant for processing
 

and storing seed at each center. These facilities have provided
 

support for the increased level of activities of the commodity programs
 

in crop improvement, foundation seed production, and seed for minikit
 

distribution.
 

In an effort at further upgrading these centers improvements have been
 
made in irrigation systems. Land shaping has been done at the wheat
 
center at Bhairawa, partially completed at the maize center at Rampur,
 
with field designs prepared for the remainder and for the rice center
 

at Parwanipur. Improvements have been made in the irrigation system
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at Khumaltar Research complex in collaboration with SATA. This
 
facility should be functional for the winter season 1985-86. 
A large
 
tractor and land shaping equipment was procurel to enable these acti

vities to be done. 

Equipment has included improvements to the electrical systems, equip

ment for seed plants, and laboratory equipment for pathology, entomo
logy, soils and rice quality determinations. Programmable calculators
 
have been provided to enable more complete and timely analysis of
 
data at the commodity centers and at the Agronony 
Division at Klumaltar.
 
To meet the vehicle needs to enabie more field oriented research acti
vities to be performed, additional vehicles were provided as support
 
vehicles for the resident specialists became available. For produc
tion activities in the Terai, motor bikes were procured for production
 
officers and a fleet of bicycles procured for the other members of the
 

production teams. 

0. Technical services supplied by IADS to the project included the seven
 
specialists called for in the contract for a total over 40 manof years 
of technical services. In addition, the Rockefeller Foundation supplied
 
the services of one anthropologist for two years. These specialists
 
served as participating staff of the respective programs 
to which they
 
were assigned. Resident specialists wore assigned to the commodity
 
research centers until these activities were phased down at the end of
 

1981,
 

The staff associated with the cropping systems programs vere vital to
 
the formulation and implementation of this new program which is yet to 
be institutionalized by the DOA. Functionally, it has probably
 
succeeded even better than if it had been institutionalized. The 
flexibility and innovativeness would probably have been lost. 
 This
 
flexibility and innovation also significantwas a factor in the crea
tion and implementation of pilot production programs upon which full
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scale production programs could be built and the patterns of operation 

adopted elsewhere.
 

Fortunately, generally amicable relations prevailed between resident 
specialists and their counterpart staff so the relationships have not 
been serious problems that could have affected performance of personnel 
and project. The 
concept of participatinr scientists serving as members 
of the UMG bean has been an important Ingredient in success of the 
programs supported by the project.
 

The activities of resident specialists and INMG staff have been
 
supplemented by short term consultants in various specializations.
 
They have served in program formulation, strategy development in
 
research organization, production, implementation of experiment station 
development and operations support services, to special research
 
disciplines and for training. These specialists have been world 
authorities from the International Agri ulturl Research Centers and 
elsewhere and other consultants that have been able to make specific 
significant contributions during, the course of the project. 

Peace Corpr Volunteers 
(PCVs) have played a significant role in
 
implementing the site research in cropping systems- in the 
 socio
economic surveys for site descriptions; implementation of the pre
production verification trias conducted by other projects and ADOs; 
and monitoring and assisting in production programs. 
 Thirteen PCVs
 
served as 
middle level agrcnomists 
mostly at the cropping systems
 
sites. 
 Two other PCVs, because of their expertise in socic-economics,
 
were used at 1Khumaltar in the socio-economic unit of the cropping systems 
program. Recently one PCV was 
provided to work on 
finger millets to
 
strengthen the activities of the Agronomy Division in minor crops
 

P. Problems
 

The level of success achieved by the project was not without its
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problems. Fortunately these have not been as bad as those experienced
 

in some other projects and success may have been partially because of
 

these problems as well as in spite of them.
 

1. 	Perhaps the one problem most seriously affecting programs, both
 

cropping systems and the commodity programs, has been the instabi

lity of staff. Posts, if already created, may be filled with 

temporary staff. Temporary in thtir desirestaff to become 

permanent employees seek other employment opportunities. Attending 

interviews is time consuming and disruptive. Those who have regular 

postings are unstable because the job opportunities, not career 

opportunities, do not lie with the post. Fortunately, serious
 

proposals! 
 have been iwiade that would address the whole personnel
 

policy issie for civil servants in agriculture.
 

2. The lack of a socio-economic "faculty" in the Department of Agri

culture created problems in supplying counterpart staff for the
 

cropping systems research activities. This lack has not enabled
 

the Department to attract and hold economists that could make a
 

contribution in these aspects of agricultural research.
 

3. Another personnel problem has been the under-utilization of man

power trained under the ICP. Academic trainees return at the same
 

level in the Department yet their training should make them more
 
valuable fcr the position for which they were trained. This is not
 

recognized in assi.gning them to posts, in nun.ier of merit points,
 

or in a remunerative way. Uncertainties as well as disincentives
 

create a very low morale among such staff who may have returned to
 

Nepal with high nopes and ambitions for serving their country. The
 

need for more and better trained manpower still exists. Their more
 

effective utilization requires that more serious consideration must
 

be given in order to more effectively satipfy that need.
 

1/ 	Nepal: Agricultural Research Project Identification Mission. FAO/World
 
Bank Cooperative Program, Mission Note March, 1985.
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4. A problem associated with the utilization of persons with advanced
 
academic training is the fact that some 
do not return immediately
 

:...after the course of study for which support from ICP was provided.
 

Six persons are presently in this category. They have obtained
 

funds from other sources and have remained for another degree. A
 

seventh was in this category but received third country sponsor

ship and has returned and assumed duties in the program he had 
left. The unfortumate aspect is that others who may be equally 
worthy are denied such opportunities because of these few who abuse
 

the opportunities provided them.
 

5. Periodically during the course of the project funds of the ICP 
iave 
had to be used to carry on the timely activities of the program. 
HMG funds are not released in time and these occurrences seem to 

be a result of normal operating procedures for tho Ministry of 
Finance. Without this cushion of resources, many seasonal activi

ties of the program would have been completely lost or vastly 
curtailed.
 

6. 77Services" have been recognized as being divisions which have some
 
service functions in support of other divisions. The lack of
 

bonafide support services in the Department affects vehicle and
 

equipment operation and maintenance, procurement, experiment station
 

operations, building and grounds (including electrical and plumbing
 
services), library and statistical services. Many of these service
 

.activities have been performed as a part of the ICP logistic support
 
to the resident specialists but in fact has developed into a more
 

broad support to programs.
 

Recognition by the Department and Ministry of Agriculture and the
 
Department of Administrative Management, of these services and
 
upgrading the quality of staff and creating a division status for
 

some services will be necessary in order to overcome many of those
 

services and maintenance problems.
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7. Institutionalization of the Cropping Systems activities has been
 

proposed. In the short term this lack may not have been a serious
 

problem. In the long term it is extremely serious, and will
 

determine the continuity of the progran which is now being expinded 

to Farming Systems. 

8. 	 The translation of research results to extension and farmer 

language in only slowly being recognized as a part of the continuum
 

of technology transfer. Information presently is being generated
 

which changes recommendations but this is not being incorporated
 

in the recommendation development process or incorporated into 

the 	information dissemination system. Surveys have found farmers
 

lack 	knowledge about technologies which would be more readily
 

tried and adopted if they !mow about them.
 

9. 	In the new production programs problems of staffing have partially
 

been resolved. Incorporating staff and production activities into
 

the ongoing extension function of the Department is still to be
 

achieved.
 

10. 	 Another problem associated with prodWtion have been the matter
 

of input supplies. These problems affect performance of extension
 

personnel since they lose credibility in farmers' eyes and produc

tion losses occur for farmers and national targets become only
 

paper figures.
 

11. 	 Studies of the production programs recogn3.zed the importance of
 

contact with farmers in the process of dissemination of information
 

to increase production. These contacts were reduced i'rom 64% of
 

the farmers in one season to 36 the next season, indicating a
 

serious trend away from effective extension systems. 

Q. Evaluations of the project have been complimentary and supportive of
 

the Integrated Cereals Project, especially the crnDoing systems
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program. 
This has been viewed as a bottom-up approach to improving
 
the well-being of small subsistence farmers, especially in the Hills.
 
As a consequence, no major redirections of the project have been
 
necessary. 
 The three year extension gave opportunity to more firmly
 
establish methodologies and to effectively use them in pilot produc
tion programs at several sites and in other projects. Full scale 
production programs were launched in the Terai after convincing 
performances of the tee!Liologies in pilot Impact Production Blocks 

in two districts.
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II. INTRODUCTION
 

A. Concepts of an on-farm research - extension system 

USAID has had a continuing concern for the development of Nepal's
 

agriculture, and in various projects from the very beginning of the
 

agreement in 1951 between hG and the United States projects have
 

consistently addressed Nepal's requirements to increase its food
 

productio. These have involved an early manpower educatirn program
 

to increase the manpower available for research and extension in agri

culture. 

In response to USAID's continuing concern over declining per capita
 

food availabilities and falling export earnings and following an
 

analysis of the major constraints to agricultural development in
 

Nepal, United States Agency for International Development (UESAID) and
 

the Ministry of Food, Agriculture and Irrigation (MFAI) have designed
 

a joint project focusing on the development and dissemination of 

improved production technology for the major foodgrain crops and the 

related cropping systems. Based on r. USAID project paper and finalised 

in September 1976, the ICP was funded jointly by His Majesty's Govern

ment of Nepal (HI.G/N) and by USAID funds granted to IP0G/N for this 

specific project. The ICP was supported by a contract between HMG/N
 

and IADS signed iL September 1976. The project implementation was 

formally init'ated in October of the same year. 

The term 'Integrated' was applied to the project as it was one of the 

first USAID projects to formally link research for the development of
 

technology; on-farm adaptive research to more accurately assess 

farmers' problems and to test the research generated tt the research 

stations; and a linkage with extension to more rapidly disseminate the 

technologies of research centers and on-farm testing in cropping 

systems. It has integrated the biological disciplines of the commodity
 

programs with social scientists into a teun that considered not only 
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the crop production problems of the farmer but also his socio-economic
 
problems as well. 
The project was to address primarily the problems
of Hill farmers in o,'r7er to increase productivity of their farms and 
the general we. -being of the farmers and their families by more food
 
of better qua'..Lty and by improved economic conditions. An integrated
 
approach was considered to be more effective in solving the problems
 
of increasing productivity of Nepalese agriculture by improved techno
logies and accelerating the tL'ansfer of eyisting and new technologies 
to more quickly make an onimpact production. 

The Food Grain Technology Project that preceded the ICP was to
 
"strengthen the fumctions of adaptive research and extension". In
 
1973 well before this project was to close, 
 HNG invited the Rockefeller 
Foundation to undertake a study of Nepal's Hill Agriculture. This
 
study was undertuken 
 in late 197h and created a nev framework or concept 
upon which a new project could be developed. 

At about this time, while some people were worrying about second 
generation problems of the "Green Revolution', others realized that
 
the Green Revolution was by-passing a large group, the majority of
 
Asian farmers. 
 These farmers were small farmers at the subsistence
 
level or often below the subsiztence level. 
 They were resource-poor.
 
Many of Nepal's farmers, especially those in the Hills were among
 
those 
beirg by-passed by the Green Revolution that was contributing
 
so significantly to Asian food grain production. Among these farmers 
an 
intensive system of farming with strong interrelationships existed 
because 

1) 
the pi..uction system had so intensified that resources
 
(physical, socio-economic) became limiting, and
 

2) the farming system provided for the majority of the needs of
 
the farm family for food and shelter (a largely non-market
 

system).
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USAID in creating a new project was not proposing a traditional crop 

specific research program, (but) rather, attempting to develop new 

varieties and a new technology package for the major food grains (rice, 

maize, and wheat) -- based on a "farming systems" approach to research. 

This meant that work on these crops would be related or based on their 

relationships to other crops in the cropping system, major Is r'ell as 

minor, which precede or follow the major crops in the various systems 

occurring in PIepal. 

This non-traditional research system required a different research
 

setting. Commodity programs had been established on an interdiscipli

nary approach in the early 1970's for the purpose of maximizing pro

duction of the specific crop commodity. The t'chnologies - varieties,
 

agronomic practices, and plant protection were directed at that one
 

crop under sole-crop conditions. To verify or adapt these techno

logies to the various farming systens and the many agro-physio-clinatic 

conditions of the Hill farmers required a type of research which could
 

only be done in farmers' fields.
 

This research system was indeed non-traditional. Likewise the transfer
 

of the technologies developed in farmers' fields would require a
 

different dissemination system. This system could also be considered
 

a non-traditional system.
 

Generally three aspects or activities are considered in relation to
 

technology creation, dissemination, and adoption. The interrelation

ships of these points are best stated by Dr. R. R. Harwood.- / 

"The process of creation, dissemination, rad adoption of new techno

logy is best viewed as a continuum starting in laboratories of central
 

research stations and continuing all the way to wtide-sprEad adoption
 

by farmers. Intermediate steps along the way include regional testing
 

[/ Quoted in the Project Pape±.
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on government farms/stations, field trials in farmers' fields, and 
demonstration plots. 
 In such a view of the process there is no clear
 

dividing line between research and extension. At one end of the
 

spectrum, the work in laboratories and research stations is clearly 

research, and at the other end, contact with large numbers of farmers 
is clearly extension. The large arer. in the middle is of much
 

importance in improving technology for farming system  .... The 

researcher's job is unfinished until he has testen3 his new technology 

on farmers' fields and assessed whether or not it has performed
 

according to his expectations. At this point it is still a research
 

function, not an 
extension activity, even though the researcher may
 
well get the extension workers involved, or at least aware of what he
 

is doing."
 

The new project effort would "reach out to farmers to identify farm
 

level problems, for testing and feedback evaluation of potential new
 
production techniques and for the promotion of viable technologies.
 

The primary objective would be to help the Ministry of Agriculture
 

(then Food, .Yriculture, and Irrigation) develop new technologies
 

relevant to farm life in Nepal and to disseminate these new techno

logies to farmers in order to increase production".-


To achieve these noble objectives the project paper gave for a short
 

term.project some very long term goals "to increase the average
 
productivity of Nepal's food grain cropping7 systems, particularly on
 

small Hill farmers, in order to address the national objectives of
 

increasing food grain production, improving income distribution and
 

raising the nutritional status".
 

This was to be achieved, as stated in the Project Paper, by assisting 
I IGto (a) "generatt improved production technology and inputs for the 

major food grain crops and related cropping systems and (b) to transfer 
the technology to farmers in such a way that it is readily accepted". 

l/ Project Paper.
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The non-traditional research and extension systems were reduced to
 

rather traditional statements because when the paper was being prepared,
 

these concepts were new, the methodologies of cropping (farming) systems
 

research were only being formulated and tried out and a "non-traditional"
 

extension methodology, if such was needed, x -. yet to be created.
 

The end of project status expressed the hope that at the completion
 

of this project -

"a) a creation/dissemination/adoption system of adaptive research 

would be established, 

b) cooperating research farms/stations would have been upgraded, 

c) capability to conduct small agriculture-specific social science 

research projects would exist.' 

The :'integration" of this non-traditional project was to integrate the 

continuum of creation, dissemination and adoption in the farmers' 

fields.
 

This report seeks to tell how this process was developed, how it took
 

place, the progress made, the problems encountered and the utilization
 

of these "non-traditional" but integrated systems in Nepalese agricul

ture. Perhaps the experiences related here can be a guide and of value
 

to others in similar situations where traditional syste:ms have not
 

reached farmers with limited resourc-:'. Above all it seeks to document
 

the salient features of ICP which can be of continuing value to Nepal's
 

agricultural research and extension system. 

Although the designers of the project recognized the need to help
 

resource-poor Nepal farmers, especially those in the Hills, the way this 

would be achieved was only vaguely understood, if at all. The experiences 

of eight years of the Integrated Cereals Project documented here seek to 

relate this transition from a traditional system to a non-traditional
 

system and th zreation of a research-extension linkage that includes the
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creation/dissemination/adoption process into a model!/ which involves 
-

1. 	 Starting with a diagnostic procedure of learning from fanmers, 
2. 	Generating technology on the farm with farmers,
 

3. 	Evaluation of technology by its adoption or non-adoption.
 

These criteria are more easily stated after an 
additional decade f
 
experience in Nepal and other countries of the world.
 

With these ambitious objectives in the original project paper it is 
not 	surprising that there was still work to be done at the end of the
 
5 year project period. The project wnendment (June 1981) extending 

the project for an additional three-year period very logically stated, 
in part, "This recommendation for extension relates fundamentrlly to 
the 	need and opportunity for further work to develop and test a system
 

of technology transfer to farmers." 

B. 
Scope of a project to integrate the creation, dissemination and adoption
 

of technology
 

The 	project was created to provide support to the three principal
 

commodities  rice, maize and wheat, and to cropping systems involving
 
those major cereal crops. 
 As the project began the cereal commodities,
 

along with potatoes and citrus, had been elevated to the status of 
coordinated development programs and crop coordinators identified. 

These lea ers had professional teams of 11 to 15 people and a main 

center iV ntified for each. 
The 	staffs were from various disciplines
 

of agronomy, breeding, entomologfy, pathology, soils, and agricultural 
engineering. T-Lese ;,c to -rovide an interdisciplinary team for each 
crop. Each crop center had a networ), of subeenters, in most cases a 
main center of one crop becoming a subeenter for one or more other crops
 
and regional centers becoming subcenters for all three commodities and
 

i/ 	 Chambers, Robert and B. P. Ghildyal, Agricultural Research for Resource-
Poor Farmers : The 'Farmer-7irst-and.-Last' Model, Paper Presented at
Workshop on National Agricultural Research Management, Hyderabad, March 
198h. 
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for crops and other trials from the Divisions at Khumaltar. These 
commodity programs had tr In established and semiannual meetings (one
 
for summer crops held in the winter and one for winter crops held in 
the late monsoon period) were being held, at which results for different 
crops from the previous season were reviewed a-id new trials and programs
 
dijcussed and planned for the next crop season. 
Participation by
 
extension personnel provided them opportunity to keep abreast of
 
developments in varieties, agronomic practices, and plant protection.
 

The cropping systems program was based in the Agronomy Division of the
 
Agricultural Research Complex at Khumaltar. 
 The Division had a limited
 
staff working in minor crops such as 
finger millets, buckwheat, grain
 

legumes, and soybeans. 

Socio-economists, if present in the Department of Agriculture were in
 
extension or were utilized in the planning cell or for gathering statis
tical information. There was no separate "faculty' (and still is not)
 
of agricultural economics in the Department of Agrinilture. The main
 
supply of agricultural economists 
 was in the Department of Food and 
Agricultural iOarketing Services or in the Agricultural Projects Services 
Center (APROSC). 7ne main responsibilities of those agencies were 
respectively, reporting marketing data and developing project feasibility
 
studies. To supply the socio-economic component local consultancy firms
 
or other assistance agencies as the Agricultural Development Council
 
were to be utilized.
 

The development of an interdisciplinary team in cropping systems even
 
remotely comparable to the better staffed commodity teams was only
 
theoretical as 
the project was being prepared for launching. The inter
disciplinary team uas to become a 'Diagnostic Team" to improve the system
 

of problem identification 

'. gaining an uinderstanding of farming systems used in the various 

geographic areas,
 

2. defining the pressure points in the system, 
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3. 
identifying which constraints present opportunities for
 

improvement,
 

4. selecting those 
hat are researchable, and
 
5. informing the national coordinated commodity programs or subject 

matter groups of problems needing solution".
 

The early efforts of the commodity programs had developed some varieties 
(Table 3). An early "seed kit' progran was to be launched and reviewed 

tafter wo ye-- to s iLs  r],,sam. technology dissemination tool. 
The question of seed production was discussed in the Project Paper but 
was later removed and i separate project created for support to this 
phase of the technology development and distribution system. 

The extension system already had a series of result demonstrations and
 
method demonstrations being established in faners' fields by the Junior
 
Technicians or Junior Technical Assistants in the extension system.
 
The "seed kit' system was a means of reaching more farmers with new 
crop varieties, at less cost than with "result demonstrations'7. And it
 
was a program directly involving the crop commodity research teams in
 
determining varieties to include and supplying seed for the kit program.
 

This briefly was the 
 iprogrn
outlined for the project to undertake.
 
Obviously the component which wac expected to provide the main non
traditional research system wa; further from reality from the point of 
staff, research program, involvement of disciplines and access to the
 
disciplines to be involved.
 

C. Mandates of the Project
 

The Project Paper states that the Integrated Cereals Project "will be 
the only larg-e effort either in area of adaptive research and technology
 
development for use on the basic food crops or to focus on 
the role of
 
cereals in the production systems found in the Hill areas of Nepal".
 

The project, by reason of its national scope in agricultural research
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and as 
an integral part of the Department of Agriculture, could be
 
expected to have an impact upon defined area 
projects which were
 
production oriented and which were supported in part by other funding
 
agencies. There would be a need to develop relationships with these 
projects to enable the products of research to move more effectively 

and smoothly into production programs involving the national extension 
system and these defined area projects. It was a linkage that would 
have to be earned and would be one i)rimarily or merit. The Integrated 
Cereals Project would havu to establish credibility if it were going 
to merit the use of its results in other projects. Although research 
is national in scope and resiults would be expected to be utilized it 
was not something that could be taken as granted, especially with the 
technology developed in the cropping systems research where the
 
adaptive research process could change varieties in cropping patterns
 

or levels of fertilizer from those currently being recommended.
 
Cropping systems research could be expected to develop more area
specific technologies by virtue of its adaptive research in farmers' 

fields. The technology would be appropriate in those areas where the
 
adaptive on-farm research was being conducted nnd other areas having
 
similar agroclimatic characteristics and other features which would 

make the new technologie7 appropriate for by farmers.use 

D. Implementation of the Project 

Implementation of the project was to concentrate on technical assistance
 

and training for manpower development. There was no construction 
contemplated under the dollai, funding component of the project. 
 This
 
was to come fro,i rupee funds available to USAID/iepal from PL 480 funds 

in India. 

Seven external specialists were to be provided through a host-country 
contract. 
These persons would provide 348 person-.months of services
 
over the five year contract period. The project paper first called
 
for a maize breeder but after review, this was chunged to cropping
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systems agronomist. 
 The other posts were to include multiple cropping

(team leader), rice breeder, maize agronomist, wheat agronomist,

production agronomist (and trainer) and an 
agricultural economist for
 
only 48 man-months.
 

Seventy five person months of cc isultancy time was provided to augment
the services of the resident specialists and provide expertise in

experiment station development, ngronomy and soils, agricultural
economics, and other related areas that might be required during the 
course of the project.
 

The Peace Corps was to provide four production specialists who would
be involved in implementation of the Integrated Cereals Project. 
 These

initial four would provide 192 person months of services in supporting
 
the project.
 

Participant training was to provide degree programs for 11Ph.D.s and
24 M.S., while short 
term training, mainly at international centers,

would be provided for 62 per:3ons 
over 

With the
the contract period. 

presence of a training specialist, these training activities were to be
supplemented by more intensive in-country training prograns for junior

staffs in the crop commodities and other programs. 

Funding also provided for "comodities" to be procured in support of
contract personnel assigned 
 to the project and for the commodity 
research centers involved in the project.
 

Other activities visualized included social science research in various
aspects of the project that could develop during implementation.
 

The following table briefly summarizes the financial implications for

implementation of the Integrated Cereals Project.
 



Items 

Contractor Services 


Participants 


Commodities 


Construction 


Kit program 


Social Science Res. 


Production Specialists 

(Peace Corps Volunteers) 

Other Costs 


Total 

26 

us Funds (x 1,000) 1 M 

Rupees Total 
Dollars DollDollars Other Rupees < 

3,500 330 925 I1,755 

1,150 100 1,250 

300 200 275 775 

487 295 782 

735 820 1,555 

50 1 51 

27 12 63 102 

50 50
 

5,000 27 1,814 2,479 19,320 
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III. ACTIVITIES
 

A. Background 

A few observations concerning the agricultural situation may be In 
order before procceding to present the activities and accomplishments 

of the project. Those aspects upon which the project could and did
 

have an impact are presented. However :i.tional production and yields 
per hezt9re can not be lsed as an indicator of the success or failure 
of the project sLice many factors affecting production were beyond the 

scope of the project. These factors are miore completely covered in 
other reports and no attempt is made to make a comprehensive review. 

Overall production in Nepal has increased only marginally in the past
 
eight years (Table 1) and this has been attributable almost exclusively 

to wheat. Paddy production has remained about the same and areas hanve 
increased by 6.0%but productivity has decreased by - 5.1 from the 
1970-75 average yield per hectare. Tot-,I 7,ir V production has shown 
an average annual increase of only 11,000 T. Production in 197, and 

.1982 dropped because of the weak monsoons of those two yecrs. Yields 

compared to the preceding year were reduced by ]1.4h and 23. hZ respect
ivcly for those two years. Productivity based on the three--year 

averages duri,( the project has retiained alncet constant. In 1983 
productivity showed a good increase to 2 1h T/hn. but thz 198h yields 

dropped below the 2.0 T/ha. average again. 

Maize has continued to decline in productivity perceptibly in each 
three.-year period s(;that at the end of the project yields were U.9% 
less than they were in 1970-75. In spite of a 5.6' exT)nnsion in areo, 
maize production was 7.2" less at the end of the project period. Again 
two seriously weak monsoons affected the maize crop. The 1979 yields 
were less by 2d. 4% than they were the previous year and in 1982, yields 
were 10.8Z less than the 1981 productivity. Aside from these obvious 
reasons, gradually reduced yields are generally attributed to the
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decreased fertility of the maize growing areas as the result of erosion
 

and general soil depletion. It should be noted there has been a signi

ficant expansion in the winter maize crop, which now stands at 30,000
 

ha. Since the crop is exclusively irrigated in this season, and with
 

more sunlight, the winter maize crop responds well to fertilizers and 

.:iizehybrids from India are being grown in msny instances. 

The area under minor cereals has remained essentially the same through

out the project period but productivity is following the same trend as
 

the maize crop, with a gradual decline during the project and the net
 

change about the same as maize with a 10. 1% loss in productivity and 

in production.
 

The wheat crop, by virtue of the potential of widely grown improved
 

varieties, has been grown on an ever increasing area so that the average
 

for the project period was _ 45% increase in area, with the last three
 

years averaging 67% more area in wheat than in 1970-75. The 1970-75 

area was already almost three timers the area in 1960 so this is not a 

new trend in wheat production. The really new trend i!; in productivity
 

where there has been a gradual incrense over the project period from 

1.12 T/ha. in the first three years to 1.25 T/ha. in the second three 

years to 1. 30 T/ha. in the last three years or a 16% inc .se in 

productivity by the end of the project for an average increase of 9.8% 

during the project period. The average annual increase in production 

has been 58Z above the preproject period and in the lnvst three years
 

of the project the production had nearly doubled the production of the 

preproject period with a three-year average of 604,000 tons. 

The area in wheat has expanded rather consistently during the more than
 

20 years since new varieties have been introduced and farmers started 

growing them. Only in 1984-85, when a low market price at harvest
 

(April-May 1984) discouraged farmers and when there were poor moisture
 

conditions in some areas at planting time, farmers planted about 10%
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Table 1 -
 Area, Production and Productivity of Cereal Crops Prior to and
 
During the Contract Period, 1976-84
 

C Three-year averages 
 Compared to
1e1970-75 

Average 1970-75


Average 1976-78 79-81 
 82-84 1976-14 increase or

decrease
 

Rice Area Million ha 1.213 1.263 
1.276 1.319 1.286 1 6.0 
Prod. Million
 

Tons (Paddv) 2.365 2.336 2.361 2.431 
 2.376 0.5
Yield, T/ha 1.95 1.85 1.86 
 1.84r-ii 1.85 - 5.1 
(Paddy)

Maize Area Million ha .450 .4145 .4)55 
 .575 .475 
 5.6
 
Prod. Million
 
Tons 
 .794 .760 .683 .768 .737 

Yield, T/ha 
- 7.2 

1.76 1.70 1.502 1.46 
 1.55 -11.9
 

Wheat Area Million ha .278 
 .357 
 .386 .1465 .1103 45.0
Prod. Million
 
Tons .312 .396 .4814 
 .4h
Yield, T/ha 1.12 1.11 1.25 1.30K* 5. 

1.23 9.8
 

Other Area Million ha .149 
 .148 
 .119 .150 .149 0.0
Cereals Prod. Million 
Tons 
 .163 .156 .lh14 .138 .116 -lO.4Yield, T/ia 1.09 1.05 0.97 0.92 0.'8 -10.1 

All Area Million ha 2.090 2.213 2.266 2.h59 2.313 10.7
Cereals Prod. Million 

Tons 3.6314 3.618 3.66913.941 3.753 3.3 
Yield, T/ha 1.74 1.62 1.6?
1.65 1.60 6.9
 

Includes poor monsoon season in 1979 reducing rice yields 11.4% and
 
maize yiels 23.4r . 

• 
 Includes poor monsoon season in 1982 reeacing rice yields 26.4% and
 
maize yields 10.U'!.
 

•** Depressed markets which reduced area by 7.14% 
and winter rains in
1984-85, reducini5 yields an estimated 
 All other figures for

1984-.85 are preliminary estimates.
 

http:1984-.85
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less total area than was p2 nted in 1982-83, when the greatest area so
 

far, was planted to wheat.
 

Like winter maize, wheat has more favourable growing conditions in
 

general, and can respond to more fertilizers so that farmers may be
 

encouraged to plant still more areas if demand justifies. The returns
 

for additional fertilizer under these favorable growing conditions
 

would justify still higher levels of fertilization, provided other
 

agronomic practices are also improved and market conditions are
 

favorable.
 

In view of the more favorable yields and the continued expansion in
 
area and production, the wheat crop and winter maize may need to
 

receive special market attention since these crops have the denonstra

ted potential for increased produ'ction. If market conditions are
 
favorable the trends in these crops could well continue as 
they have
 

in the past.
 

The changes in aret planted +o improved varieties, based on statistics
 

provided by the Department of Food and Agrictltural Marketing Services,
 

show some relationship to the research development of new varieties
 

and their continued use by farmers and promotion by extension and the
 

Agricultural Inputs Corporation.
 

The area planted to improved varieties are plotted agains the total 
areas grown of each cereal crop (Figures 1, 2, 3). The beginning of 

the project period is indicated in each figure to enable an easy 

comparison of trends before and during the project. 

At the bpginning of the project the percentage cf eacb crop umder
 

improved varieties was 17.5, 11.5 and 73.0 7-for rice, maize, and
 
wheat respectively. Tn terms of area this was 221,000, 84,000 and
 
254,000 ha. respectively for rice, maize and wheat. 
At the end of the
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FIGURE 1 RICE, TOTAL AREA AND AREA PLAVTED TO 

IMPROVED VARIETIES, 1964 - 1984, 
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FIGURE 2 MAIZE, TOTAL AREA AND AREA TO IMPROVE VARIETI'ES. 
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FIGURE 3 WHEAT, TOTAL AREA AND AREA PLANTED TO IMPROVED 

VARIETIES. 
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1983-84 year these areas in improved varieties had changed consider
ably. Rice had more than doubled; the maize area was almost 3 times
 

the area planted to improved varieties the year before the project; and
 
wheat had nearly loubled in area. In terms of nercentage of area 

covered at the end of the project they were 35.9, 38.4 and 92.1% for 

rice, maize, told wheat respectiv-:ly. 

Relationships of project nctivities to overall production can 
be
 

considered tenuous since there are so many factors affecting production,
 
but there may be some relationships worth noting. In the case of rice,
 
Masuli was relceased in 1973 and fro: 1973 to 1980 there were increases
 
from 15 to 26,2 of the area planted to improved varieties (Fig. 1). 
Masuli could account for much of this increase. From 1977 to 1979 five
 

additional varieties were released with a range of adaptation and
 
maturity. 
 These could begin to account for some of the additional 

increase in area from 1981 to the present. Five more varieties have
 
been released from 1981 to 1933 qnd these ten varieties offer farmers
 

varieties covering a wide range of adaptation.
 

Maize, the second most important cereal crop up to the present, has an 
area growth curve (Fig. 2) in hew varieties that is beginning to 
accelerate in rate. Rice has not reached such a stage to the present 
although the percentages of areas covered in the two crops 
are similar.
 

Wheat offers an interesting contrast in spread of the new varieties
 

and in total area covered (Fig. 3). The new varities initially offered 
farmers an opportunity to have more productive varieties whichof wheat 
were of shorter duration nd less Iisease susceprible. The shorter 
duration varieties offered orportunities to increase crooping intensity
 

that were not possible before. Even before the project from 1965 to
 
1975, new varieties had spread to over 70;; of the wheat area, and 
furthermore the area had increased more than three times the area 
planted to wheat in 196.65, the year before national records began to 
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show the spread of improved varieties. 
Diring the project per-iod. the
 
area continued to expand and the percentage of improved varieties

continued to increase but at a slightly more raid rate than totra 
so that in 1981-82 Lhe reported was 

area 
area 100, in improved vari( cies.Two subsequent reporting periods would indicate this was not altogether

correct and areas,some mostly in the Hills ccntinue to he plantedwith local varieties. The in iarov- v.irictiesarea still exceeds
 
901 of total. arca in 
 -his crosD, 

Figure I,compares the annual rate of change in total area before and
after the project with the rate of change for area in improved

varieties. The area expanuion rate before the nroject exceeded therate of spread of improved varieties in wheat and rice. 
 .Iaize had

only moderate changes atea andin slightly more change in the use ofimproved varieties. During the project period all three crops had a
greater 
rate of spread of nv vairieties than incrense in area, with
rice having the highest rate 
of spread amounting to slightly more than 
35,000 ha. per year.
 

Productivity improvement hns not kep,t up with variety spread in any of
the three crops (Table l). Rice has 
 shown rnrginp3 inprovemient in

spite of two 
 poor monsoons (in -979 and !982) that reduced yields
appreciably in both yeurs. Maiz had n general declinIng productivity
trend. Before the prolect. ai',c had five out of ei-ht national 
production years exceeding 8O0,O00 T. Since then none have exceeded

800,000 T. . d in 1975 production dropr.ed to 551,00 T. Productivity
in maize has had a eneral ](-line over the entire 16 year period inspite of' the spread of iinprovec varieties at the rate moreof than 
15,000 ha. per year during the project period.
 

Wheat has shown small but apparentl.! -"ignificantincreases in
 
productivity, 
Yields have increased frmn a low in 1976 --77 of only
1.0h T/ha. to 1.33 T/ha. in 1983-8h or 27.5% increase. Area increased 

http:dropr.ed


- 36 -

FIGURE 4 ANNUAL CHANGES IN TOTAL AREA AND A"EA IN IMPROVED 

VARIETIES FOR WHEAT, RICE AND MAIZE, 1964 - 1984. 
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by 35.9% while total production increased by more than 70% for the same
 
period.
 

Figure 5 shows the very paraLlel relationships of a number of factors
 
in development. 
 The spread of improved varieties of rice and wheat
 
show a very close relationship with each other and with the increased
 
use of fertilizers and the increased areas irrigated in the country.
 

As might be expected, at the advent of improved varieties in 196)j-65

there were already irrigation facilities on nearly 60,000 ha. 
Within
 
10 years the area covered by new varieties expanded and exceeded the
 
expansion in area irrigated. theAt 'nd of the period for which 
records are available the area under irrigation was about 300,000 ha.
 
while the area in improved rice varieties was over 400,000 ha, and
 
wheat was at b00,000 ha. 
 This is indirect evidence that merits of
 
improved varieties were being utilized by farmers in rainfed areas,
 
especially the rainfed lowlands of the Terai.
 

Increases in the use of fertilizers appears to have kept pace with the
 
increase in the area irrigated. However, nutrient needs far exceed 
the amounts used. 
 Based on surveys of fertilizer used in production
 
programs on rice in 1983 and 
whent in 1983-84 (rI-P-K nutrient rates
 
per hectare were 41-2-0 on rice and 58-23-2 on wheat) in the Terai and 
extrapolating the rates to the 
area in improved varieties of wheat and
 
rice (over 800,000 ha) the requirement nt that rate would be over

100,000 T. of nutrients or nearly h times the total amount actually 
used. 

The known potentials of improved varieties are undoubtedly being 
assisted by the increase in irrigation facilities but by contrast the
 
use of fertilizer nutrient, is far from enough to enable these varieties
 
to produce at any where near optimum levels.
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FIGURE 5 RICE, WHEAT AND MAIZE - AREA PLANTED TO IMPROVED 

VARIETIES.
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B. Development of technologies 

1. Commodities
 

The coordinated cereal commodity development programs have made
 
noticeable and significant advances during the project period. 
These have included variety development and other aspects of crop

improvement research and in concept, and in manpower development.
 
These accomplishments have been made while being always on the
 
defensive to the charge that research is expensive and unproductive;
 
with limited funding; with shifting manpower even though staff
 
qualifications were supposed to improve.
 

Accomplishrents were made in spite of these rather negative forces 
that were always operative to varying degrees.
 

As the project began functioning, seasonal crop workshops were
 
bIready under way and built around the interdisciplinary crop

commodit t ams for rice and maize in the summer crops workshops
 
and wheat in tW 
winter crops workshop. Importance attached to

these workshops has varied from year to year but they have been 
sustained except for one winter crops workshop that was cancelled 
in 1982. Since then a greater appreciation of their use has 
increased and support has improved with this greater level of 
appreciation. It is significant that Dr. Ml.M. Sainju, Honorable
 
Member, Planning Commission, felt the workshop was of such
 
importance as to participate during the Simmer Crops Workshop in 
January, 1983.
 

The quality of papers has improved and reactions and discussions
 
have been serious and stimulating. These workshops are the forums
 
for the interchange of ideas between research and extension, when
 
extension 
can be updated regarding research developments and
 
research can keep abreast of changes in extension, and they can 
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relate reactions of farmers to various technologies. It also
 
gives opportunity for closer collaboration for planning and review
 
of results where research and extension overlap, that is in the
 

adaptive research activities in farmers' fields. 
 This includes
 

reports on minikits, farmer field trials 
(FFT), and the research
 

outreach program in general.
 

The project staff has played an important role in clarifying
 

relationships between research and extension and how and where 
activities and programs overlap and are complementary and mutually 

supportive, not competilive. 

The cropping systems program has become an important component
 

of the workshops and workers have presented numerous papers
 

covering cropping systems research. Again, the philosophic concept
 

of cropping systems had to be presented as well as the results of
 
adaptive research in farmers' fields. The workshop has provided a
 
valuable forum so that commodity programs and extension developed
 

an understanding of cropping systems and how it relates to other
 

research activities and how both relate to the extension program
 

in service to farmers.
 

The fact that proceedings of the workshops have been prepared and
 

produced, with a minimum of assistance in final reproduction, is as
 

significant as the workshops themselves. 
Tis has been well
 

sustained in wheat and maize but the rice program has not been able
 

to sustain this phase of its activities and proceedings have not
 

been reproduced in recent years since direct support to the
 

commodity's programs wit: resident specialists was stopped.
 

There has been a significant shift in emphasis in the commodity
 

programs as a result of the 'Production Oriented Service Program ';. 

Suptrirision of production at the district level is by Class I 

officers who are assigned one to two districts for which they are
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responsible and have the powers of the Secretary for decisinn
 
making as they visit their respective districts.
 

A third program change has been in the "Unified Planning and 
Implementation of Programs" and involves the classification of
 
farmers' lands for extension activities into four categories for
 
purposes of target development. 
 Three of these relate to levels
 
of irrigation facilities and the fourth covers the remaining areas.
 
The commodity wereprograms involved in developing targets for 
these various areas of the country.
 

The Produ(tion Oriented Service Program was by far the most
 
significant change in program activities of the commodity programs.
 
This was to make agrinultural research more farm oriented by doing
 
more adaptive research in farmers' fields. 
 The research would be
 
more relevant and address farmers' problems and provide a support
 
service to the extension programs through this adaptive research.
 
To accomplish this the various research centers of the country,
 
including the commodity centers, were assigned specific districts
 
(2 to 4) where they were to address farmers' problems of those
 
districts with location specific adaptive research in a "Research
 
Outreach Program". Ultimately it was visualized that as much as
 
40% of staff time might be spent in farmers' fields.
 

To assist the stations to fulfill this task the World Bank in one
 
of its extension projects included support to four centers, 
one
 
in each develorment region. 
 Two of these were the rice commodity
 
center at Parwanipur in the Central Development Region and the
 
wheat commodity center at Bhairawa in the Western revelopment
 
Region. 
A Class II Officer and vehicles and some financial and
 
logistic support were to be provided to assist in this expansion
 
of activity for the research centers. 
 The post was subsequently
 
down graded to Class III since qualified persons could not be
 
recruited for these positions.
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The adaptive research in farmers' fields by the cropping systems 

group and the farmer field trials (FFT) of varieties served as ai 

base for involving the centers in on-farm adaptive research. The 

early efforts at research outreach were undertaken very enthusias

tically but soon bad to be minimized because of failmues at getting 

staff and transport facilities to carry out the work. 

Even so, the national mandate of the coimnodity prograis has enabled 

a significant e:'pansion in on-farm variety trials probably far in 

excess of what research outreach visualized. Recent reports of
 

these activities shows (Table 2) that trials, instead of being of 

only onu category per crop as in the beginning of the project are 

now divided into five classifications in rice, four in wheat and
 

three in maize, lased on varietal maturities, adaptation, seasonal
 

conditions, regional and land types.
 

In 1977-78 the variety trials (FFT) conducted in farmers' fields
 

were - rice, 60, maize, 1 and wheat, 37, a total of 107. The 558 

FFTs conducted in 1984-85 are an increase of more than five times 

the level of this activity at the beginning of the project. 

It is rather obvious that the commodity programs have progressed
 

immensely in their capability to conduct trials in farmers' fields.
 

They are able to provide test materials for more specific environ

ments and they are capable of handling more trials. They are in 

a much better position to more quickly identify areas of adaptation
 

so that varieties can be proposed for release, or rejected, and 

provide a better service and trial materials for more farm environ

ments.
 

Their service functions to the designated research outreach
 

districts appear to be more effective in the case of the four
 

districts served by the wheat center at Bhairawa than for the 
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Table 2 -
 Adaptive Research Trials in Farmers' Fields Conducted by the
 
Resective Commodity Programs, 1984-85
 

Trial
 

Rice (1984-35)
 

FFT, early irrigated 


FFT, normal, rainfed 


FFT, normal, irrigated 


FFT, Upland 


FFT, Hills 


FFT, gall midge resistant varieties 


Fertilizer I'anagement 


Direct Seeding 


Total, Rice 


Maize (1984)
 

FFT, Hills, early season 


" Full season 


Terai, Full season 


Agronomic Trials 


Total, Maize 


Wheat (1983-84) 

FFT, Hills, (khet) 


FFT, Hills, (bari) 

FFT, Terai, (irrigated) 


FFT, Terai, (rainfed) 


Other Research outreach,
 
primarily cropping pattern 


Total, Wheat 


Total, all three crops 


No. of Locations
 

SNational
NationaleResearch-Outreach1Districts
 

36 8 

25 4 
31 8 

29 1 

27 -

- 2 

6 
- 4 

148 33 

18 
 3
 

34 
 7 
5 13
 

- 21
 

47 44
 

69 3 

30 5 

83 
 11
 

26 6
 

- 54
 

208 
 78
 

403 
 155
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other commodity programs. This seemi:ig imbalance has resulted 

from adopting the croppi ig systems approach by the wheat team. 

Thirty five of the trials are pattern trials. The other commodity 

programs need to adopt this rpproach to offer a more balanced farmer 

oriented approach to research outreach. At present, the trials are 

primarily triali of the particular crop rather than trials based
 

upon cropping patterns which would in turn reflect the relative
 

importance of all crops in the area.
 

The above figures on FFT reflect an improved capability in varietal 

development. In addition, capabilities have improved in other 

areas as well. In pathology and entomology, staffs have been able 

to develop screening procedures for problems such as leaf blight 

and blast in rice, leaf rust and sterility in wheat, stem borer, 

stalk rot, rust, and downy mildew in maize. Although some of these
 

are still dependent on natural chance infection, others are
 

screened by artificial inoculation so that more positive identifi

cation of resistant materials can be made under heavier disease ,r
 

insect pressures so that better varieties can be released to
 

farmers.
 

The old concept of chemical control of pests and diseases as the
 

first resort is slowly giving way to the concept that chemical
 

control is the last resort and part of an integrated approach to
 

pest management. The concepts for and the capability to breed,
 

screen and develop built-in plant protection in varieties is
 

present in all the commodity programs as a product of the inter

disciplinary team programs for these commodities. The effectivity
 

of implementing these concepts will be discussed later.
 

Another measure of commodity activity is the varieties released
 

by these programs. Since maize is an open pollinated crop the
 

numbers of varieties for maize are not strictly comparable to the
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varieties in the other crops. Cycles of selections in the
 

varieties of maize are pursued and improvements are made but the
 

vasiety designation remains the same.
 

a - Rice 

Table 3 lists the varieties of crops in the cereal commodity
 

programs and other crop improvement programs both before and after 
the creation of the Integr ited Cereals Project. Ten varieties of
 

rice have been released during the project period. All these
 

varieties are nonsensitive to photoperiod and have specific adapta

tions for a number of different conditions in which rice is grown
 

in Nepal. Five are adapted to the Terai and have a razge ir
 

maturity of 30-40 days from the earliest to the latast. Two are
 

especially for rainfed lowlands and are being grown in these
 

conditions in the Terai and similar areas of the river valley besi
 

areas in the Hills.
 

Me high yielding varieties recently released for the Mid-lills
 

are fimali (IR 2298), Kanchan (IR 3941), and Khumal 3 (CH 1039 x 
IR 580), in order of maturity from the latest to the earliest
 

respectively. They are resistant to blest and have good eating
 

qualities. Seven varieties have been released for the Terai. 
 Of 

these Sabitri (IR 2071.-124-6-14), Durga (lET 2938), Laxmi (IR 2061
-6-4-3), Chandina (Il 523) and Janaki (BG 90-2) are for lowland 

conditions, and Bindeswari (ILT 1444) and Malika (11ala/J15) are 
for upland conditions as well as for lowlands. Laxmi, Bindeswari 
and alika are suitanble for early planting (March- April) in the 
Terai, and with irrigation it is possible to grow two crops of rice
 

and one of wheLt. Sabitri is a late maturing variety and would 
allow enough time only for a following wheat crop. Bindeswari
 

sustains good yields when sowm in mid- to late June under upland 

conditions as it is drought resistant. Masuli and CH 45 released 
before the project ore contributing importantly to the area planted 
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to improved varieties. Masuli is suited to rainfed lowlands while 

CH 45 ic an early variety for the Terai bnd mid-Hills. Taiwan 

varieties are grown in Kathmandu Valley and contribute significantly 

to production there but not elsewhere in the Hills.
 

A new variety approaching release is one from Sri Lanka that is
 

resistant to gall midge and has proven valuable in Makwanpur district 

and other areas where this insect is a problem. It also has good 

agronomic performance under rainfed as well as irrigated Terai 

conditions. Another, IR 8423, has been tried in adaptive trials 

under rainfed conditions of the Sdkchaina cropping systems site.
 

Farmers have liked it so well they have already named it, Stikchaina
 

84. Another pre-release variety is TET 7251 which offers possibi

lities because it is similar to Masuli, one of its parents, and is
 

earlier and less sensitive to photo-period than Masuli.
 

Its good market value and the fact that Masuli is a low input
 

variety, well adapted to rainfed lowland conditions of the Te,-ai, 

which constitutes the main area covered by rice, has made it a popular 

variety with farmers. The more recent releases are more fertilizer 

responsive but many lack the grain quality and the adaptation to 

raihfed lowland conditions.
 

One of the more significant aspects of the rice program was the 

establishment of a bonafide temperate zone rice improvement program 

which included a crossing program, introduction of varieties through 

IRRI's international yield trials, cold tolerance screening nurseries 

and disease screening nurseries. In addition to breeding materials 

and trials at Ehumaltar, a substation was established at Palung 

Valley in a fanner's field to make selections under altitudes of
 

about 2,000 m.a.s.l. This broadened the scope of the temperate
 

zone program without appreciable cost. The key was transport to
 

make effective use of the area by timely plantings and visits to
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take disease readings, yields and other plot records, and maintain
 
contact with farmers of the area. 

The program has been effective in identifying three new varieties 
from the IRRI trials. Himali and wereKanchan released in 1982 and 
Khumal 3 in 1983. 
Other breeding materials coming from crosses
 
involving the popular lc,.-al variety, Pokhreli Masino, are showing
 
considerable promise both in Khumaltar and in Palung. 

Rice Dwarf Virus was identified in Kathmandu Valley and reported
 
in literature in 1978 although it had been identified by IRRI
 
scientists as early as It apparently persists at a low level
1966. 


and has never caused economnic damage so far.
 

Under funding from the International Rice Research Institute,
 
supported by the International Plant Genetic Resources Board, it
 
was possible for the rice team to make collections of nearly 1,000 
local cultivars, over a three-year period. 
Seed was shared with
 
IRRI where it became a part of the extensive rice germplasm bank
 
maintained at the institute. 

b - Maize 

Improved maize varieties released prior to the project include
 
Kakani Yellow for the Hills, Khumal Yellow for the Mid-Hills, and
 
Rampur Yellow, Rampur Composite and Sarl.hi Seto for the Lower
 
Hills and Terai. Janaki, Arun 2, and 
akalu 2, have been released 
during the project period. All of these varieties represent marked 
improvements over many local varieties grown by farmers but are not 
up to some farmers' expectations for certain characteristics such as
 
grain type, keeping and eating quality, husk cover, maturity,
 
disease and insect resistance. 
Arun 2 is an early maturing variety
 
(95 days) which was developed from a cross made between a tropical
 
downy mildew resistant variety from the Philippines and a temperate
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zone hybrid from France. It has proven to be extremely useful in
 

the rice-wheat-maize cropping pattern because of its earliness and
 

good yielding ability. Its earliness also makes it a valuable
 

variety for the second maize crop in the maize-maize pattern found
 

in the lower Mid-Hills and Inner Terai, and in the upland rice
 

plus maize pattern in the Far Western Hills. Early maize was one
 

of the specific objectives mentioned in the project paper and Arun
 

2, released in 1981, has in large measure met the requirements for
 

an early maize variety. Its utilization and spread is now being
 

restricted by the lack of seed in most seasons up to the present.
 

This is no longer a problem in areas where farmeis have large
 

enough plantings where reasonably pure seed can be multiplied
 

locally.
 

Maize improvement has kept pace with the improvements in other
 

crops. The breeding procedures for improving an open pollinated
 

crop have followed the methodologies developed by CIM4YT for
 

varietal improvement by improvements within popi!ations and by
 

introducing limited percentages of n< .m into existing
 

varieties or creating completely new populations to be selected
 

and refined into varieties.
 

Two to four cycles of selection with Rampur Yellow, Khumal Yellcw
 

and Rampur Composite have provided some improvement in these
 

varieties which have been the primary improved varieties used by
 

farmers. In Arun 2, the new early yellow variety, several cycles
 

of half sib selection have been followed in the development and
 

further improvement of this variety.
 

Three new selections have been developed and have been tested in
 

farmers' fields and are in the pre-release stage. These are two 

white variet.es, Arun 1 :3nd Manakamana 1, and a yellow variety, 

Manakamana 2. All three varieties have better yield performance 

than the ola varieties with which they have been compared. 

http:variet.es
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Table 3 - Crop Varieties Released by the Cereals Commodity Programs and
Divisions  1960 to 1973 and the Variety Release Committee
 
Established in 1974 upto 1985 

CpothVi
0 i Year of:
CRelease Region Impor
o f Adaptation tance* 

rigionRelasfo
 

A. Rice Pre-Project Period
 
1 CH 45 China f1960 !Early, Terai, l.*
1 


CII 5 1 Cina 960mid Hills 
2 11-136 India 1962 Terai 03 BR-34 
 ilndia 
 1962 Terai 0
4 BR-8 India 
 1962 Terai 
 0
5 Taichung-176 Taiwan 1966 mills 2
 

6 Chainung-242 Taiwan 1966 ills7 ITawaniaoshung-24 1966 ')ills 03 
8 Chainan-2 
 Taiwan 
 1966 Hills 
 0
9 Taichung 
 Taiwan 
 1967 Terai 
 0Native-I
 

10 Tainan°-l Taiwan Ii ills 
11 IR-8 IRRI 1968 0Terai 
12 IR-5 
 IRRI 
 1969 Terai

13 IR-20 IRRI 1970 

0 
Terai 014 IR.-22 
 IRRI 
 1972 Terai 
 015 Khmnnal-i Taiwan 1972 Hills 0 

16 Parwanipur-1 ;Taiwan 1973 Terai 3 
17 Jaya India 
 1973 Terai 
 3

18 Masuli (Mahsuri)iMalaysia 
 1973 Terai i**

19 IR.-24 
 IRRI 
 1975 Terai 0
 

Prolect Period 
 j 
20 Chandina (IR532) IRRI *
1977 IFarly, Terai 3
 
21 Laxmi (IR2061) IRBI 
 1979 !Early, Terai 2**
22 Durga (IET2938) India 
 1979 ;Tevai,I.Terail 3**
23 Sabitri (IR2071)IIRRI 
 1979 TeraiI.Terai 

214 Janaki (BG-90..2)!Sri Lanka 

1**
 
1981 Terni,I.Terai 1** 

25 Bindeswari India 1981 iEarly, Terai ** 

(nEr 1444)
26 Kanchan (IR3941)1 IRRI 1982 IHills i**27 Himali (IR2298) IRI 1982 Hills '* 28 Malika Bangladesh 1982 Early, Terai 2**

(Maa/J15) '3ain.upland
29 Khumal 3 India 1983 HIills i*

(Ch 1039 Xn 
580)
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Year of -Region Impor,crop-- -Ne of the Variety Origin Release of Adaptation tance 

B. Maize Pre-ProJect Period
 

1 Amarillo de Cuba 1959
 
2 Cubano Flint 1959
 
3 Khumal Yellow 1968 	 Hid--IHills i** 
4 Rampur Yellow 1968 	Terai, Inner 2
 

Terai
 

5 Kakani Yellow 1969 	 Hills 2
 
6 Hetauda Nepal 1972 	 Mid-Hills 3 

Composite
 

7 Rampur Composite Thailand 1975 	 Terai, Inner i** 
Terai and 
mid-hills
 

8 Sarlahi white Philippines 1975 	 Terai and 3 
Inner Terai
 

Project Period 

9 Janaki Makai 1979 Terai, Winter 3 
10 Arun 2 (UNCCX DMR) 1981 E. Terai I** 

Inner Terai
 
mid-Hills 

11 Hakalu 2 (Amarillo 1984 Hills i** 
del Bajio)
 

C. Wheat Pre-Project Period 

I Lerma 52 CIMMYT 1960 Hills 2 
2 Petic-62 CIMMYT 1967 0 
3 Lerma Rojo-64 CIIl,1YT 1967 Hills 3 
4 S-331 India 1969 0 

5 S-227 India 1969 0 
6 RR 21 (Sonatika) India 1971 Terai, Inner 1 

Terai, & 
;Mid Hills 

7 NL-30 India 1975 jWestern Terai 2 
8 HD-1982 iIndia 1975 Centra, 0
 

!Western Terai
 



__ __ __ __ 

51 -


Crop 
 Name of the Variety Origin Year of 
 Region Impor-

Release of Adaptation tance*
 

ProJL ct Period
 

9 UP 262 
 India 1979 	 Central, i*)
 

Western Terai
10 Lumbini 
 India 
 1981 Terai 
 2* 
11 Triveni India 
 1983 Western Terai 2**
 

12 Siddartha 
 India 
 1983 ITerai 
 2**
13 Vinayak 	 India 
 1983 Terai 
 2**
14 Vaskar 
 CIMMYT 
 1983 Western Terai 
 2**
 
D. Other Crop Varieties Released During the Project Period 

- Barley 1 Bonus 1974 Inner Terai 
 0 
Mid-Hills
2 Galy 1974 Terai, Inner 
 0
 

Terai
3 CI-i0448 1974 
 04 HBL-56 1974 
 0 
5 Ketch 
 1975 
 0
 

- Finger I Okhale 1 
 1980 Mid and 
 3
Millet 

High Hills


2 Dalle 1 
 1980 Inner Terai 
 3
 

Mid-hills
 
- Mung-bean 
 1 Pusa Baisaki 
 1976 ITerai, 
 2
 

Inner Terai
 
- Lentil 
 1 Sindur 1979 Terai, Inner 
 3
 

Terai,
 
id-H1ills2 Simrik 1979 
 33 Sisir 
 1979 3 

- Chick.-pea 1 Trisul 
 1979 Terai, Inner 2
 

2 Dhanush 
 1979 Terai2
 

- Black-gram Kalu 
 1979 Inner Terai, 
 2
 

!Ifid-Hills
 
-Mustard M- 4 
 1980 
 0


T - 9 
 1980 Far Western 
 3
 

-- Terai
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Year of Region Impor-


Crop Name ory origin Release of Adaptation tance*
 

- Peanut B - 4 1980 	Terai, 2
 
Inner Terai
 

- Soyabean 	 Hill 1978 Mid Hills 3
 
Hardee 1978 
Inner Terai 3
 

According to FAO Seed Status Survey Report, 1981
 

1 - Very Important
 

2 - Important
 

3 - Less Important
 

0 - Grown only occasionally or not at all.
 

** In minikits in 1984-85. 
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Maize breeding has made notable advances because the program has 
used other sites where these populations could be groim. These 
Hill sites have been Pakhribas in the Eastern Development Region,

Khumaltar in the Central Development Region and Lumle in the 
Western Development Region. This breeding system requires nobi
lity of staff but it has certainly paid high dividends in the
 
development of three new varieties in a short period of time.
 

Downy mildew resistance for maize in the Inner Terai has been
 
emphasized during the project period and selections screened at
 
Farm Suwan in Thailand for several years. 
It now appears that
 
management of the maize crop can minimize the threat of this
 
disease. 
Only under late-planted conditions does the maize crop
 
have attacks of this disease. By avoiding these planting dates,
 
farmers 
can escape most of the damage from this disease.
 

By the same token, the maize improvement program, by deliberate
 
late plantings, could make effective selections for resistance to
 
this disease so that resistance could be incorporated into varieties
 
without the expense of going to Thailand.
 

- Wheat 

The wheat improvement program has had a productive breeding program
 
which has expanded considerably during the life of the project. 
New
 
selections have been successfully identified which have less
 
susceptibility to leaf rust than RR 21 and six of these have been
 
released. 
 The one mos. widely grown is UP 262, released in 1979.
 
At present in Rupandehi district it has replaced RR 21 as the pre
dominant variety. 
In other Terai districts of the Central Develop
ment Region and westward it may occupy as much as 
30% of the wheat
 
area. 
In the Terai districts of the Eastern Development Region it
 
has shown heavy spikelet sterility under some conditions making it
 
risky for Eastern Terai farmers.
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Other varieties that; are important in area occupied include NL30,
 

released before the project period, which is well adapted in the
 

Terai and lower Hills of the Mid-Western Development Region.
 

Siddhartha has proven very good in the Lumbini zone 
of the Western
 

Development Region and in the Eastern Terai where sterility is a 

problem with many varieties. Triveni was released in 1982 for the
 

whole of the Terai belt. It is comparable to UP 262 in maturity 

and yield. Lunbini, released in 1931, appear to have wide adapt

ability as it yielded reasonably well over a wide range of seed

ing dates. It performs better under low fertility and irrigated 

conditions. Vasker and Vinayak were found to be promising in the 

Terai and released in 1983. RR 21 is not any longer resistant to 

leaf rust so the new releases reduce the risk to rust. The old 

varieties Lerma 52 and Lerma Rojo 64 are grown in some paits of 

the 	Hills and RR-21 (Sonalika) is extensively grown both in the 

Terai and Kill regions. NL 297, a pre-release variety is also
 

relatively free of the sterility problem. It is as early as RR 21,
 

and 	has similar plant and grain characteristics of this variety, 

with definitely better yield potential.
 

During a recent visit of the CIMM4YT's wheat breeder he was well
 

impressed with the breedinp efforts of the wheat team at Bhairawa.
 

d - Problems 

Accomplishments in the commodity programs have been praiseworthy 

but 	the Acting Rice Coordinator / recently pointed out some of the
 

problems that, affected the rice program and the other commodity 

programs as well. 

Perhaps the mc.t serious constraint is manpower which will be dealt
 

with in more detail elsewhere. The staffing is being done by new
 

graduates. Those who have been trained have been transferred to
 

1/ 	 Mathema, B. B., National Rice Report, Eleventh Summer Crops Workshop,
Rampur, January 30 - February 2, 1985. 
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other posts so training has to be started anew. 
Only recently
 
some appointments of gazetted officers have been made but again
 
these are largely untrained.
 

With these manpower deficiencies it has been difficult, especially
 
in entomology and pathology, to develop the technical aspects so
 
that diagnostic laboratories can exist to help research outreach
 
and extension in identifying problems and training staff inplant
 
protection practices. These same deficiencies mean that screening
 
for diseases and insects must still be on 
a chance basis using
 
natural infections or infestations. These may or may not occur
 
so that screening with adequate levels of pressure may not occur
 
with sufficient frequency so that decisive selections could be
 
made. As a consequence varieties could be advanced to the re-lease
 
stage without sufficient lmowledge of their reactions to the more
 
important diseases and insects.
 

All three programs suffer from these manpower deficiencies and to
 
the extent of these limitations, greatly reduce the effectiveness
 
of the entire program to generate new varieties with greater
 
productivity potential and greater stability at the higher levels
 
of productivity which are essential if agriculture is 
to have any
 
real hope of keeping up with population increases.
 

Budget releases have greatly hampered the efficient operation of
 
the research programs. 
 Timely release of funds is essential to
 
properly address the seasonality of crop culture and farmer needs.
 

Monitoring of research outreach trials, minikits, and farmer field
 
trials is a more active component of the research centre operations.
 
This is done on a nationwide basis and is in addition to the
 
research outreach of the center 
where they serve specific districts
 
which have been assigned to them.
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The commodity programs have often raised the question of centers
 

in the Hills to do crop improvement work for certain conditions
 

primarily of altitude. All thr,:'programs have used ad hoc
 

arrangements which indicate what tlan be done to solve these
 

problems. Rice has had an effective nursery arrangement with a
 

farmer in Palung Valley at about 2,000 M elevation. They have
 

been successful in identifying selections which offer better
 

adaptation and performance than any of the older or more recently
 

released varieties.
 

The wheat program has utilized facilities first at Marpha and
 

then Nigalle to grow a summer crop of wheat, enabling rust screen

ing to be done, and an advance of one generation in segregating
 

material.
 

The maize program has used the centers at Pakhribas, Lumle, and 

the Agricultural Research complex at Khumaltar to effectively make 

half sib pollinations in these centers which could then be tested
 

at Rampur and other locations. These facilities awaz iro, r'Apur 

have enabled the development Manakamana 1, Arun 1, and Manakamana 

2 as well as to make additional cycles of selection in Arun 2 and 

Mhumal Yellow. 

In the case of maize and wheat the sites used have been regular
 

locations in the research network. For rice it has been in
 

farmers' fields. The key to effective utilization of these centers
 

has been the mobility of staff so they can make timely visits for
 

evaluating materials, harvesting, collecting data etc.
 

The difference in this approach is the management of manpower which
 

is based at a central research center but has the freedom to travel 

to these centers to carry out the necessary activities. It is 

deployment of program activities to testing sites rather than
 



- 57 

scattering staff to be based at testing centers. 
 The commodity
 
programs have made the advances they did yet maintained a competent
 
team of breeders, pathologists, entomologists, and agronomists at
 
one center. 
As the needs occurred these staff could travel to the
 
outlying trials and breeding materials to record incidence of
 
diseases, insects, take yield and other agronomic data required
 
to make intelligent decisions regarding crop performance, that can
 
only be made by competent staff who have been uble to see the field
 
performance of the test materials themselves.
 

2. Cropping Systems
 

The cropping systems portion of the Integrated Cereals Project
 
meant many different things to many people but was little more
 
than a conce .' when the project was created. Dr. S. N. Lohani,
 
HeuO cf the Division of Agronomy had recently returned from a year
 
at IRRI where he had an opportunity to work in IRRI's Multiple
 
Cropping Program there. 
 The IADS team leader had participated in
 
an international symposium on Cropping Systems at IRRI before
 
arriving in Nepal. 
 The Rockefeller Foundation Team in its studies
 
in Hill Agriculture in 1971, had reviewed cropping systems in the 
Hills and offered valuable guidance.
 

Still, cropping systems activities were yet to be fully conceptual
ized, a work plan developed, staff organized, field trials estab.
 
lished and the program actually put in action.
 

The first work plan!' developed before the cropping systems agrono
mist had joined the project had the following statement regarding
 
cropping systems 

"Farmers in Nepal, especially those in the Hills are prim.arily

subsistence farmers. 
 Enabling such farmers to utilize new
 

l/ Integrated Cereals Project, Work Plan, 1976-77.
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technology to increase productivity even for subsistence 
purposes will require more than has generally been provided to 
farmers in a package of practices developed from monoculture 
research in the commodity research programs, among which rice, 
maize, and wheat are components of the research system in
 
Nepal, and of the international institutes which provide

supporting technology to the commodity research programs.
 

An attempt will be made to try to increase productivity by 
more efficient utilization of resources of land, labor, and 
other inputs provided in the system. From an agronomic stand 
point this appears feasible through (a)improved varieties of 
cereal crops and other crops in the system, (b)improved
culture, (c)increased cropping intensity, (d)new crops in 
the system and (e)soil and water conservation measures. 

It has been found in research of small farmer situations in
 
other countries 1/ that research beneficial to the small
 
farmer must focus initially on his production system and
 
identify the structural limitations with wnich he is faced,
 
particularly those that could be advantageously modified or
 
removed.
 

Other observations 2/ were that Hill agriculture of Nepal is 
characterized by l)-a production system that has become so 
intensified that resources (physical, socio-economic) become 
limiting, and 2) the farming system provides for the majority 
of needs of the farm family for food and shelter (alargely 
non-market system). These conditions are apt to prevail until 
alternative production enterprises are sufficiently attractive 
and until the assurance of a stable external food supply

becomes a reality. 

Since neither of the above conditions can be expected to occur 
in the near future, it appears that the development of a low
resource technology offers the greatest opportunity for 
improvement of subsistence agricultrue in the Hills.
 

The interdisciplinary ICP team of agronomist, breeders, and 
economists will seek to develop such low-resource technologies 
through cropping systems research." 

Zandstra, H. G., K. G. Swanberg, and C. A. Zulberti, Removing 
constraints to small farm producti.n: The Caqueza Project, IDRC 
05 8 e., 1976. 

2/ A Study of Hill Agricul1ture in Nepal - Rockefeller Foundation, 1974. 
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'Basic to improvement of production potential for Hill farmers
will be a series of baseline studies to try to understand the
farm situations and what points in the farming system are more
readily amenable to modification and improvement. 
Such stu&es
are to be initiated with wheat in the Bhairawa area on the
1976.77 crop. 
Additionnl studies will be undertaken in otherareas, especially .ai the Hills, during the monsoon and the
 
ensuing 12 month period.
 

The objectives of the cropping systems research can be met
most completely by initial studies of the farming system as a
whole since animal and crop production are so interdependent.

The initial activities of the production economist, the
multiple cropping and cropping systems agronomists will focus
attention on the farming systems, primarily in the Hills, which
involve rice, maize and wheat. 
 This effort will look at these
crops as part of a system. In addition, early effort will
attempt to identify varietal introductions which could increase
production of minor crops in the system.
 

Identification of the major systems will be undertaken by
consultants working with the IADS staff and their Nepalese
associates early in 1977 in time for site studies to be
identified for the 1977 crop season. 
 This will be followed by
activities to provide site characterization, determinant
factors in establishmnt of the system, constraints to production, and relation of the system to the farmers' environment."
 

Since farming systems in the Hills involve not only a farmunit but adjacent grazing and forest lands as well, a comprehensive approach to the problem of Hill agriculture will be
required. 
However, for purposes of improving the cereal crop
components of the systm, studies of the primary cropping
systems would provide information to members of the team which
would enable them to respond to those factors which impinge on
production of these cereals, if they are amenable to modifi
cation by the research team."
 

The site studies referred to did not take place until August of
 
1977 when Dr. R. R. Harwood came as a consultant for six weeks to 
assist in site identification and in preparation of FLwork plan fo, 
cropping systems.
 

This first comprehensive work plariVor cropping systems outlined
 
the importance of cropping systems research as follows.
 

1/ Cropping Systems Work Plan, 1977.-78, Integrated Cereals Project,
Agronomy Division, Department of Agriculture.
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"Nepal's crop agriculture has several characteristi .s which 
dictate the type of crop development programs necessary to 
make major change: 

1. 	 Its physical environments and crop requirements differ 
enough from other major crop growing areas of the world
 
to require major crop introduction and breeding efforts. 

2. 	 Its physical environments differ widely across the country, 
making regional and local testing essential. 

3. 	Its agriculture is highly intensive, creating strong inter
actions among various elements on the farm, making necessary
 
"in site" evaludtion of new crop technology which may
 
require changes in other parts of the farm system.
 

4. 	 Its farmers have little formal education and are served by 
few if any other field-oriented technical organizations such 
as agro-industry. Complex experiment station research 
results can be absorbed and transmitted to farmers by
 
extension workers only with great difficulty (as was
 
evidenced by comments from extension workers during the 1977
 
winter crops workshop). This problem requires that techno
logy be taken a step beyond the experiment station by
 
research workers." 

"The basic crupping systems program (the step beyond) is
 
research oriented, yet bridges the gap between experiment station
 
research and cxtension. It places crop technology back in farm
 
context for evdluation". 

The 	report further stated the three major potentials of the
 
program as follows:
 

1. 	Recommendations for new crops, varieties and ways of grow
ing them will have widespread applicahility in target
 
zones.
 

2. Potential for exploiting the farmer expertise in evaluation 
of new technology through cooperative testing,
 

3. 	Potential for support of a more effective type of extension
 
activity based on the first two potentials'.
 

It was recognized that three to five years would be required to
 

develop the methodologies required and the research results
 

obtained so that the third potential could be utilized in produc

tion programs.
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Three sites were identified in the Hills and a fourth near
 
Kathmandu Valley was identified soon thereafter. The sites in the
 
Terai would be in Parsa district where irrigated and rainfed low
land conditions could be studied, aid, in the Inner Terai, Chitwan
 
district was Eelected. 
The latter was not to be activated until
 

1980.
 

Some site research activities were initiated at two sites in 1977,
 
but i' 
was late 1977 before a team of agronomists, economists and
 
others was developed to carry on the cropping system research
 
activities to address all the various aspects of this new type of 
research activity. 
The participation of the socio-economists
 
working together with the agronomists in farmers' fields with 
farmers was unique. Normally, economists have played the role of
 
monitoring and evaluation rather than becoming involved in the
 
planning and implementation phases of a reL.zarch program.
 

The research activities of the team have been vell documented and
 
this docjnentation follows the evolution of the research methodo
logy; the development of on-farm technology through adaptive
 
research in farmers' fields; the development of a methodology for
 
technology transfer; and the use of the technology in production
 
programs. 
Although it may seem that some of these innovations
 
have taken too much time or that a methodology would be obvious, 
the results obtained and recorded offer opportunities for other
 
agencies and other projects to more easily adapt and adopt techno
logies and fo]_ow an exten-ion methodology in technology transfer 
to implement production prog :s. 

Many reports have been written on these various aspects of the
 
cropping systems work and are listed in Appendix A, the intent of
 
this report wll be to identify features thatthose made possible 
the levels of success that have been achieved during the life of
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the project. Hopefully others can use these as a guide and improve 

upon the methods, the technology developed and the transfer and 

adoption of the techunology. 

Basic to the operation of a cropping systems program has been the 

formulaticn of an interdisciplinary team involving primarily 

agronomists and economists. Other disciplines have been added to
 

this team from time to time. In 1978-79 an anthropologist was a
 

part of the team. In 1983 a rural sociologist replaced the agri

cultural economist for a time. Although a :'faculty" of agricul

tural economics does not exist in the Department of Agriculture, 

a young agricultural economist with a post in extension was
 

assigned to work on the team and continued as the IMG staff on the
 

socio-economic side of the team until his departure for further
 

studies at IRRI. Flexibility of funds allowed IADS to employ 

junior staff for surveys, data analysis and other socio-economic 

activities. The IADS agricultural economist joined the staff in 

October 1977, to take up the socio-economic portion of the project 

team. Because of the importance of the cropping systems component 

most of his effort was devoted to working with the cropping systems 

agronomists in site research activities. 

Agronomists of the Agronomy Division along with the IADS agronomist 

were crucial in the conceptualization and implementation of the 

cropping systems program. Junior staff were assigned to the various 

sites to carry out experiments and supervise the field staff. Peace 

Corps Volunteers were assigned to the sites as well and performed 

yeoman service working with the site coordinators to carry on the
 

cropping systems adaptive research program and later on, valuable
 

assistance in the preproduction verification stage of technology
 

transfer, and in production progrws at a still later stage.
 

Because the program was neir and different, HMG funding was difficult 

to provide as well as staff that could be assigned to the cropp.ng 

http:cropp.ng
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systems program. Funding flexibility provided by the project
 
enabled many of the activities to be carried out in a more
 
efficient and timely fashion. 
 Otherwise data from sites would have
 
been difficult to generate.
 

Mobility to service the sites was also critical to effective
 
supervision and implementation. 
Although originally one of the
 
site selection ci".teria was a location that could be contacted by

the central staff for supervision purposes, it was still not easy
 
to accomplish.
 

Four different categories of activities are identifiable as the
 
croppings systems program evolved from mere concept to an estab
lished sustainable activity of the Department of Agriculture.
 

These included:
 

a. Methodologies for cropping systems research in farmers' fields.
 

b. Development 
of cropping systems technologies.
 

c. Methodologies for transfer of cropping systems technologies.
 

d. Use of the methodologies and the technologies in production
 
(will be discussed urder extension activities). 

a. Methodologies for cropping systems research
 

First and foremost in methodologies was the use of surveys to
 
get an appreciation of what farmers were doing; what their
 
cropping patterns were; what varieties were being grown; what
 
inputs were used; what the soil and other physical factors
 
were; and above all the socio-economic and other questions
 
relating to why the farmer was doing what he was doing; what
 
his goals were for him and his family; how these relate to his
 
village setting, to his resources, education, and other acti
vities in his farming enterprise. The smallness of the farm
 



enterprise was almost inversely proportional to the complexity 

of his enterprise. Surveys also provided a means for assessing
 

potentials for increasing production.
 

Experience would indicate that this site description is basic
 

for both site research and for later extrapolation to other
 

sites and even other closely related activities such as seed
 

production and processing where farmers are an integral and
 

vital part.
 

The 	criteria used in site selection were:
 

1) 	The sites as a whole should have nation-wide distribution
 

among the four development regions, with the mid-hills (to
 

1,500 meters elevation) and the Terai to be covered.
 

2) 	Each site should represent a large agro-climatic zone from
 

which extrapolation of test results can be readily accom

plished.
 

3) 	The site must be readily accessible by road or year-round
 

commercial flights from the coordinating center to permit
 

intensive monitoring and technical input from the center
 

and from the commodity 7rograms.
 

4) 	The site must be located in an area deemed to be a priority
 

for development.
 

5) 	Local staff and organizational infrastructure must be
 

available to support site activities.
 

6) 	The site must have potential for crop intensification and
 

improvement.
 

The surveys began with considerable detail fo: the five initial
 

sites and later the Ratna Nagar site in rhitwan. Physical
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characteristics of the sites have often been tabulated and are
 
presented here in Table 4. These were factors determining what
 
farmers were already doing. 
The cropping patterns themselves
 
were identified and their varietal and crop composition deter
mined. 
The surveys outlined what the potentials would be for
 
improving production within patterns, increasing cropping
 
intensity by changing patterns with other crops already in use
 
or by introducing new crops in the pattern.
 

The criteria for site selection and surveys were modified in
 
the extrapolation phase since the objective was to identify
 
areas where the technology might be suitable and where there
 
was potential for increasing production. Surveys have been
 
conducted prior to preproduction verification trials and prior
 
to the inauguration of production programs.
 

The survey is a basic prerequisite and integral to efforts to
 
increase production with small farmers. 
 Short cuts have been
 
attempted. As a consequence sometimes pattern testing in new
 
areas involved patterns, such as rice-rice-whent, which could
 
not possibly affect many farmers because limitations in supply

of irrigation water did not allow for timely establishment of
 
the first rice crop. As a consequence the results were negative.
 
A systematic approach to learn the farmer's situation through
 
surveys would have saved time and gotten the process of transfer
 
of technology started much earlier.
 

b. Technology development for cropping systems
 

The surveys are anattempt to learn from farmers about farmers
 
and their situations 
so as to have more problem-oriented
 
research effort on the part of the cropping systems team as
 
well as the backup research of the commodity programs or
 
divisions. Farmer involvement does not stop iuith an interview.
 
le is to continue as a 
vital part of the on-farm research
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activities. He supplies land and labor but perhaps of more
 

value is his assessment of the products of research. The
 

farmer is a partner in the research effort to identify better
 

technologies suited to his resource base, his cropping patterns,
 

and his needs and goals. His reaction to varieties, to ferti

lizer practices, new crops, or other variables in the experi

ments on his farm are an essential part of the cropping system
 

adaptive research effort.
 

Cropping systems technology development is a process of adapting
 

commodity technology to the farmer's environment. This environ

ment and the farmer become selection criteria to identify
 

components of technology just as the screening nursery is a
 

means of identifying suitable varietal strains that resist
 

diseases or insects. This crop environment is a complex one
 

which involves what the farmer plants preceding and following
 

a given crop as well as what frequently happens, what the farmer
 

plants as an intercrop or mixture with the crop under consider

ation.
 

Results of surveys identified the principal patterns in the
 

various sites and research was designed to study crop varieties
 

and other component technologies in these main patterns as
 

well as pattern research itself. Results have been accumulated
 

over the past eight years and have been used in pilot produc

tion programs since 1980 and in full scale production programs
 

since the 1983-84 wheat crop season. A stmary of the patterns
 

that had been tested and which had technologies which would
 

improve farmer production were presented in "Guidelines for
 

Preproduction Verification Trials of Cropping Systems Recommend

ations" in 1981. This summary presented patterns for five
 

different environments for the Hills and Terai. These were as
 

follows 
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1) Hills, Lowlands with supplemental irrigation, 4 patterns.
 

2) Hills, Painfed Lowlands, 5 patterns. 

3) Hills and Inner Terai, rainfed uplands, 6 patterns. 

4) Terai, rainfed lowlands, 7 patterns. 

5) Terai, Irrigated Lowlands, 9 patterns.
 

Six sites, five selected initially and the one in Chitwan
 
added in 1980, were selected to cover many of the major agro
climatic and agro-economic situations in the country., At the
 
project review in 1979 when Dr. Zandstra, from IRRI and one of
 
the leaders in cropping systems research, was a part of the
 
team, discussions indicated that muchas as 50% of the country's 
different agro-climatic situations might be covered by these
 
sites. 
 These sites include at least five major land (water)
 
classifications in the country as stated above. 

The characteristics of these research sites are presented in
 
Table 4 to illustrate the variation between and within sites
 
regarding elevation, rainfall, months of more than 200 mm and
 
the number with 
 less than 100 mm of rainfall, soil characteris
tics and land types. 
 These broad land-waLe, u.lssifications
 
were expanded to six and the cropping patterns studied are 
summarized in 5.Table During the course of the project a 
total of over 40 pattarns have been tried and many 32as as 
improved patterns have agronomic and economic measures of
 
performance to be able to say how they compare with farmer
 
practices. 
Patterns for these broad land classifications
 
include five patterns in the Hills under rainfed lowland
 
conditions. Rainfed uplands have 
 ten patterns for the
 
Hills and Inner Terai while rainfed lowlands in the Terai are
 
covered by six patterns. 
 Ten patterns are available for the
 
lowland irrigated Terai conditions. Where irrigation is
 



Table 4 - Description of Cropping Systems Sites in Nepal 

Rainfall 

Sites Elevation j Rain- Distribution* Major Soil 

m.a.s.1 'fall Monthsl Months* 
I Wet i Dry __ 

Pumdi Bhumdi 750-1270 4000 
I 

6 5 Inceptisol 

(Irrigated) 150 11500 4 7 Inceptisol 

Sukchaina 
(Rainfed) 150 1500 4 7 Inceptisol 

Chauri Jahari 700 1250 3 8 Alfisol 

I 
Lele 1300-1500 1600 4 7 Inceptisol 

Khandbari 460-1100 1500 4 7 Inceptisol 

Ultisol 

Ratna Nagar 305 1900 7 Inceptisol 

Upland, Rainfed 

Lowland, Rainfed
 
Lowland, Irrigated 


Lowland, Painfed 

FUpland, Rainfed 

'Upland, Rainfed in 
jSuer, Irrigated

l in Winter 

FLowland, Irrigated
 

Upland, Rainfed 
Lowland, Rainfed 
Lowland, IrrigatedI 

Upland, Rainfed 

Lowlands Rainfed 
Lowland, IrrigatedI
 

oUpland, Rainfed 
Lowland, Rainfed 
Lowland, Irrigated 

Major Land Types MI ILUI+ Average Farm 

size Ha/Farm 

168 56 0.87 

185 65 .85 

150 55 0.85 

179 1 61 0.91 

186 71 0.63 
7C 

139 48 1.10 

179 6o0.68 

Months wet refers to those months receiving 

receiving less than 100 m, rainfall. 

more than 200 mm rainfall. Months dry means those 

** MCI = Multiple Cropping Index 

year divided by the total 

: The sum of the areas planted 

cultivated area times 100. 

to different crops harvested during the 

+ LUI = Land Utilization Index : The number of 
a year divided by 365 and times 100. 

days during the year which crops occupy the land during 
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Table 5 -
 Appropriate Cropping Patterns for different topographic, land

and water classifications at six cropping systems sites,
 
1977-8
 

Hills 0illsi 
 Hillsi
1esi lls00 u HiliTralTta
 

Besi-1600 M up to and Terai Terai Total
 
Pattern Valley 
 16d100 M Lowldd

° l a CSgt Irri- n nIrri-ga Lowlad Terai Ri Irri- perter ainfed 
 gated Patterngated _______ Rainfed_ 

1. Rice-Rice-Wheat K, CJ* 
 B 3
 
2. Rice-Rice- K, CJ 
 I
 

Fallow I I
 
E **3. Rice-Wheat-
 E*** RN, B 2
 

Maize
 

4. Rice-Wheat- K, CJ L, CJ K, PB 
 RN, S B 9
 
Fallow
 

5. Rice.-Wheat- RN, B 2 
Dhaincha 1/ 

6. Rice-Fallow-
 RN 1 
Dhaincha 

7. Rice-Wheat-Mung E** E*** RN, 3 2 
8. Rice-Maize-Mung B 1 
9. Rice-Fallow- K, PB 
 RN 3
Ml~mg 

10. Rice-Mustard-
 RN,B 2
 
Maize
 

11. Rice-Fallow-
 K, PB 
 RN, S 4 
Fallow
 

12. Rice-Fallow-
 K, PB 
 RN 3
 
Maize 

13. Rice-Chickpea-
 RN, S 2
 
Fallow
 

14. Rice-Mustard-
 K, PB RN, S 4
 
Fallow
 

15. Rice/Lentil+ 
 S 1 
Linseed+Mustard
 
-Fallow 

16. Rice/Lentil- RN, S 2 
Fallow 
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Hills Hills
Hills 800 - I Hills and Terai Total 

Bi-up to Inner Lowrad 

M 1600 M Terai Lowland Lowland sites1600Pattern Valley 
Lowland Lowland Uplan Rainfed Irri- per

Irri-
gated Irri- Raini'ed Upland gated Pattern 

gated Rain Rainfed 

17. 	 Rice-Potatoes- I, 1 
Fallow 

E"* 18. 	 Rice-Potatoes- 2 
Maize
 

19. 	Rice-Oats+Maize E*** 1
 

20. Rice-Oats+Peas- E*** 1
 
Fallow
 

21. Maize+U. Rice- CJ 1
 
Wheat-F
 

22. 	Maize+U. Rice- CJ 1
 

Mustard-F
 

23. Maize+U. Rice- CJ 1
 
Wheat-Mustard
 

24. Maize-Maize- K 1
 
Fallow
 

25. Maize-Maize/ RN 1
 
Wheat-F
 

26. 	Maize/Finger PB 1
 
Millet-Wheat-F
 

27. 	Maize-Finger K 1
 

Millet-F
 

28. 	Maize-Mustard-F RN 1
 

29. Maize+Soybeqn-- L 1
 

Mustard
 

30. Maize/Soybean- RN 2 
Fallow 

Total Patterns 3 2 5 10 6 10 

Key to sites indicated in table, East to West and North to South 
K = Khandbari L Lele 
PB = Pumdi Bhumdi CJ = Chauri Jahari 
RN = Ratna Nagar S Sukchaina 
B = Bahuwari 

** E - can be extrapolated to this land type. 
* E - can be extrapolated upto 1200 M in this land type. 

* Farmers generally sow mustard with chick pea. 
l/ Dhaincha - Sesbania sp. as green manure crop. 
F - Fallow 
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available in the Hills patterns are limited to three and two
 

respectively with five additional patterns that could be
 

extended to these situations.
 

Considering the patterns themselves, the rice-wheat-fallow
 

pattern is represented at more sites than any other and is
 

included in all the major land types except upland rainfed
 

conditions in the Hills and Inner Terai. 
 Cropping intensity
 

is related to the availability of water. Where irrigation is
 

assured rice-wheat-maize, rice-rice-wheat, and rice-wheat-mung
 

occur as patterns in three, two and two sites respectively.
 

Rice-rice-fallow, rice-potatoes-fallow, rice-fallow-maize,
 

and rice-wheat-dhaincha are patterns which occur thanmore 

once and have only two grain crops in the pattern.
 

It is not the intent of this report to make c. detailed
 

analysis of the cronping systems data.
 

Recent summaries of three years' data will 'jerve to illustrate 
both agronomic performance and economic indicators for some 
of 

the principal patterns used in the major land types. These 

data are presented in Tables 6, 7, 8, and 9. Crop yields, 

pattern yields on an annual basis, the returns above variable
 

costs (RAVC) and the gain of the improved pattern over the 
farmer practice is measured in percent increase of RAVC over 

the farmer practices and equivalent patterns. 

Three sites (Table 6) have rainfed uplands, where annual pattern
 

yields range from 3.7/ha for maize-mustard-fallow in Chitwan 

to 5.8 T/ha for maize-maize--fallow in Tumlingtar (Khandbari) 

and 7.8 T/ha for upland rice+mEaize-vheat+mustard at Chauri 

Jahari. The economic indicators would make two maize based 

improved patterns appear undesirable in Chitwan. In part, this
 
is the result of farmers using improved maize varieties but not
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•commercial fertilizer. The so called improved patterns use 
603O-O kr,/ha of N-P-K but the use of fertilizer under these
 
conditi,ns does not provide satisfactory increases (only 11%)
 
in yields to compensate for the added costs. The farmers have
 
already learned the economics of the improved pattern and had 
rejected the uneconomic portion. Gains of 51s, 65 and 213% in 
Tumlingtar, Chauri Jahari and Ratna Nagar respectively, indicate 
there are patterns which can be used under upland rainfed 
conditions which can make significant improvements over farmer
 

practices.
 

Rainfed lowlands constitute by far the largest land type in 
Nepal. These land types are represented in Pumdi Bhumdi and 
Khandbari in the Hills and Sukchaina in the Terai. Several 
improved patterns (Table 7) under these conditions offer farmers
 
considerable potential for grain production and for economic
 

returns especially in the Terai where availability of inputs
 
provides opportunity for these patterns to be used extensively
 

in production. Only rice-lenti: L Sukchaina showed an
 

uneconomic return compared to the farmer pattern. Rice-chick
pea showed an excellent gain of 13!% and rice-.fallow-mung bean
 

showed 176% gain over the preva.ling farmer pattern of rice

fallow-fallow.
 

Irrigated or partially irrigated lowlands are present in the
 
Hills at Khandbari, Lele, and Chauri Jahari (Table 8); in the 

Inner Terai at Ratna Nagar, and at Bahuwari in the Terai (Table 

9). Economic gains are good in the Hills and Inner Terai but 

the pattern opportunities are more restricted than they are in 
the Terai. Among the patterns in the Terai site, annual yields 

are generally above 7.0 T/ha for a pattern but economic 

improvements are marginal for some and even negative for rice
wheat-mung betn. Since in any one site the potential is limited 
to lave water available for high intensity patterns like rice
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Table 6 - Agronomic and Economic Performance of Improved Cropping
Patterns Compared to Farmer Patterns in Rainfed Uplands,
1982-84 

over
Pattern Patter Crop Yield (T/ha) variableTReturns--r- costs 

Summer Spring WinteriTotal Thousandl Gain i/,. . ' %
~R/ha . 

a) Hills - Tumlingtar (Khandbari), Sankhuwasabha 

Farmer
 
Maize-Maize-Fallow 
 2.0 1.7 3.8-- 6.8 -

Improved
 
Maize-Maize-Fallow 3.1 2.7 -- 5.8 1I.2 65 

b) Hills - Chauri Jahari, Rukum 

Farer 2/ 3/ 4/ 
Uiand rice+Maize-. 
Wheat+Mustard 
 3.1 2.3 -- - 5.3 15.4
 
Improved 

Upl~a.d Rice+Maize-Wheat+
 
Mustard 
 4.9 2.9 -- 7.9 23.4 54
 
c) Inner Terai - Hatna Nagar, Chitwan 

Farmer 
Maize-Mustard-Fallow 2.8 0.6 3.5 7.0 -
Improved 
Maize-Mustard-Fallow 3.1 0.6 3.7 5.7 -5 
Upland rice+Maize
Mustard-fallow 3.1/ . -- 3.9 6.5 -8 
Maize-Maize/Wheat 2.6 2.6 7.82.5 14.9 113 

1/ Compared with farmer pattern. 

2/ Combined yield of Upland rice and maize. 

3/ Combined yisld of wheat and mustard. 

4/ Labor and Dower costs omitted at this site.
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Table 7 - Agronomic hndEconomic Performance of Improved Cropp.tng 
.Patterns conred to Farmer Patterns an&,'practices in rainfed 
lowlands, 1982-64 

Crop Yield (T/ha) Returns over.
* Pattern I [variable costs 
aoha ()Gail/Sumner Winter Spring Total 

a) Hills Khandbari, Sankhuwasab-. 

Farmer 

Rice-fallow-fallow 2.0 -- 2.0 3.0 -

Improved 
338Rice-Wheat-Fallow 3.3 2.4 -- 5.7 13.1 

Rice-Fallow-Maize 2.6 -- 2.8 5.41 12.2 309 

Rice-Fallow-Mz, bean ?.0 -- 0.7 3.7 8.2 176 

b) Hills - Pumdi Bhumdi, Kaski 

Farmer 

Rice-Wheat-Maize 2.6 1.6 2.0 6.2 ii.1 

Rice-Fallow-.Maize 2.4 -- 2.3 4.6 8.5 

Rice-Fallow-Fallow 2.4 ..- .. 2.4 6.1 -

Improved 

Rice-Wheat-Maize 4.7 1.7 2.7 9.2 15.2 37 

Rice-Fallow-Maize 4.1 -- 2.4 6.5 11.3 33 

Rice-Fallow-Fallow 3.3 -- -- 3.3 8.5 41 

c) Terai -- SuWkchaina, Parsa, Limited Production Potenticl 

Farmer 

Rice-Wheat-Fallow 2.2 1.3 -. 3.6 -

Improved 

Rice-Wheat-Fallow 2.7 1.8 -- 4 .5 5.4 27 

Rice-Mustard-Fallow 2.8 o.4 --- 3.2 5.0 15 

Rice-Lentil-Fallow 2.4 o.6 -- 3.0 3.5 -19 

Rice-Chickpea-Fallow 3.3 1.2 -- 4.6 9.9 131 

l! Compared with farmer pattern.
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Table 8 - Agronomic and Economic Performance of Improved Cror ,ing

Patterns compared 
 with Farmer Patterns and Practices on
partially irrigated and irrigated Hills Sites, 1982-84
 

Crop Yield (T/ha) Returns over
 
Pattern 
 I I variable costs
Thousand Gain I/
 

Summer Winter Spring Total Rs/ha (a)-

a) Hills - Partially Irrigated Lowlands - Khandbari, Sankhuwasabha 

Farmer
 

Rice-Fallow-Maize 
 2.4 1.0 4.3 9.8 -


Improved
 

Rice-Wheat-Maize 
 3.9 2.8 9.7
3.0 22.6 131
 
Rice-Wheat-Mungbean 
 3.4 2.4 0.7 6.6' 14.8 52
 
b) Hills - Irrigated Lowlands
- Lele, Lalitpur 

Farmer
 
Rice-Wheat 
 3.4 2.4 5.8 --- 10.5 

Improved
 
Rice-Wheat 
 5.3 2.2 -- 7.5 16.5 57
 
c) Hills .. Irrigated Lowlands 
 Chauri Jahari, Rukum
 
Farmer 2/ 3/ 
Rice-Wheat+Mustard-

Fallow 3.9 2.2 -.- 6.1 19.9 
Imp.r oved 

Rice-Wheat+Mustard-

Fallow 
 14.9 3.2 -- 8.1 28.5 43 
Rice-Wheat+Mustard-

Rice 
 .3 3.2 3.8 9.3 27.2 37 

1/ Compared with farmer pattern.
 

2/ Combined yields of wheat and mustard.
 

3/ Labor and power costs omitted at this site.
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Table 9 Agronomic and Economic Performance cf Tmproved Cropping
 
Patterns comparedlowlands, 1982-84 to Farmer Pattems end Practices, irrigated 

Crop Yield (T/ha) Returns over 
Pattern variable costs 

Summer Winter Spring Total oshnd Gai )/ 

a) 	 Inner Terai - Ratna Nagar, Chitwan 

Farmer 

Rice-Wheat-Fallow 3.4 1.9 -- 5.3 7.8 -

Improved
 
Rice-Wheat.4Mungbean 4.3 0.6 13.1
3.5 8.3 69
 
Rice-Wheat-Maize 4.0 2.5 14.0
2.8 9.3 81 
Rice-Mustard-Maize 3.2 0.6 3.1 7.0 11.1 43 
Rice-Wheat-Dhaincha2/ 3.9 3.3 -- 7.3 10.0 29
 
Rice-Wheat-Fallow 
 3.5 3.2 -- 6.7 10.0 29 

b) Terai - Bahuwari Tubewell, Parsa 

Farmer
 

Rice-Wheat-Rice 
 1.7 2.2 3.5 7.4 10.3 

Rice-Wheat-Fallow 
 3.4 2.4 .-- 5.9 11.6 -

Improved 

Rice-Mustard-Maize 4.0 0.9 2.6 7.6 13.7 18 
Rice-Maize-Maize 4.7 5.6 3.0 13.3 24.3 109 
Rice-Maize-Mungbean 3.6 0.35.1 9.0 13.2 14 
Rice-Wheat-Mungbean 3.4 0.3 8.23.0 6.6 -29 
Rice-Wheat-Dhaincha2 /- 14.5 3.3 -- 7.8 13.0 12
 
Rice-Wheat-Fallow 
 4.0 3.3 .... 7.3 12.4 6 
Rice-Wheat-Rice 2.6 2. 7 4. 3 9. 1 14.0 36 

i/ 	The improved version of rice-wheat-rice is compared with the same
 
pattern under fanner practice. All other improved patterns are
 
compared against the farmer practice of rice-wheat-fallow.
 

2/ 	Green manure crop.
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wheat-rice and rice-maize-maize, other patterns such as rice
maize-mung or rice-wheat-dhaincha offer definite possibilities
 
for good crop yields and the opportunity to use beneficial
 
legumes in the pattern at the same time. 

This summary -fpatterns and pattern performance illustrates 
an important portion of the cropping systems network activities
 
in farmers' fields. 
 The other research activity is component
 
technology tasting where new varieties, fertilizer rates,
 
cultural practices and plant protection measures can be studied
 
under comparable conditions. 
 Perhaps the most significant
 
among these component trials are the variety trials conducted
 
under farmers' conditions. 
These typas of trials have notably
 
increased in number toward the end of the project and have
 
provided an opportunity for farmers to become acquainted with
 
new varieA.ies, fertilizer rates etc. 
 This has provided a
 
significant means of accelerating technology transfer.
 

The commodity programs have farmer field trials (FFTs) of
 
varieties which are distributed to be tested in many locations
 
but this linkage with the cropping systems progrm provides
 
an excellent opportunity for results to be obtained as these
 
new varieties relate to the environment and other crops in the
 
pattern. The noticeably increased use of FFTs by the cropping
 
systems research team is especially worthy of note in this
 
report.
 

The creation of a field research methodology was necessary to
 
enable the collection of data on patterns, on component tech.
nology, on the surveys that provide site description, site
 
reconnaissance, and later a 
basis for moving technologies to
 
other locations are all a 
part of the research effort that
 
the cropping systems team have made du'4
 ng the project period.
 
These research methodologies were put together for the purpose
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of Utilizing these methodologies in the transfer of the
 
cropping systems technology through extension to farmers. 
The manual which was created was entitled "Guidelines for Pre
production Verification Trials of Cropping Systems Recommend
ations".
 

Linkages with IRRI's cropping systems network provided many 
types of support regarding methodology ani seeds of new crops
 
or minor crops in the patterns, but by and large this has been
 
a team effort within Nepal itself. Staff had to be trained to 
conduct the pattern and commodity trials and the training
 
frequently repeated because staff transfers made it necessary
 

to do so.
 

Results have been systematically summarized and presented to
 
the workshops for summer crops and winter crops and to the
 
international meeti gs of the Asian Farming Systems Working
 
Group which meets in one of the Asian countries on a semi
annual basis. Nepal was host to one of these meetings in 1979. 

A testimony to the technologies and their development in
 
farmers' fields has been the rapidi y with which some have
 
been accepted by farmers so that at present, comparing improved
 
pattern results with farmer patterns and practices would appear
 
that the improved practices are not so good when actually the
 
comparisons are being made with improved practices which farmers
 
have already adopted. This has necessitated an adjustment in
 
identifying and collecting data from farmers not yet adopting 
the technology.
 

This early acceptance of course is cne of the virtues of working
 
with farmers' in their fields. Their acceptance or rejection
 
of technology at the testing stage is the determinant of future
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action. 
If farmer evaluation is favorable the spread of tech
nology in the research site begins to happen very rapidly and 
often without serious organized extension effort. 
This is 
perhaps most true of improved varieties. Improved varieties 
of wheat spread very rapidly in Chauri Jahari so that within 
three years of the beginning of the site research program, a 
large percentage of the wheat area was planted to BR21 and 
NL30. Yield records at this site indicated a gain for yield

by change of variety alone was at least 20%. 
In Pumdi Bhumdi
 
and Khandbarl, Khumal Yellow maize spread without very much 
extension effort so that the majority of the area in normal
 
season plantings of the maize based patterns are now made with
 
this variety.
 

More recently the use of Khu nal 3 (K 39) rice in Pumdi Bhumdi
 
has begun to spread very rapidly. 
Its earliness, productivity, 
and acceptable straw characteristics has offered farmers an 
opportunity to have productive rice crops with greatly reduced 
hail risk because of the earlier harvest and in addition the
 
opportunity to utilize resirdual moisture in their fields with 
a subsequent crop. Similarly in Khandbxi, Khumal 3 has made 
a significant impact and the area planted with this variety 
is rapidly increasing wherever 
farmers have irrigation facili
ties to grow two crops of rice with Khumal 3 as the first crop.
 

Documentation of all these changes in n area is difficult but 
one series of studies-1/ in particular illustrates the farmer 
adoption of technologi. Sukchaina is a village area in Parsa 
district which was selected to represent rainfed lowlands common
 
in the Terai region.
 

1/ Singh, B. K. and K. D. Sayre, Impact of Cropping Systems Program atSukchaina, Cropping Systems Program, Agronomy Division, Department ofAgriculture, January 1985. 
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At the outset in 1977 the adaptive research program started
 

with a survey to develop a site description of the area and the
 

fermers. In 1981 as a part of a preproduction survey, Sukchaina
 
was again surveyed and in 1984, the same farmers interviewed
 

again to determine changes that had occurred in rice varieties,
 

the use of fertilizer on rice, Cropping patterns, cropping
 

intensity and rice yields. The following shows the change in
 

rice varieties grown:
 

Percentage of rice area planted
 

1977 1981 1984 

Local varieties 80 46 2 
Improved varieties 20 54 98 

Varietal composition among the improved varieties shifted from
 
a predominance of Masuli and CH 45 when only 20Z of the area
 

was covered to over 40% covered with early varieties composed
 

of CH 45 and Bindeswari in 1981. By 1984 the percentage of
 

early varieties increased to nearly 70%, composed of 60%
 

Bindeswari and 40% CH 45. Although the parcels surveyed in
 
the two periods, 1981 and 1984, included only Bindeswari, CH
 

45, and Masuli as improved varieties, six other improved
 
varieties were being grown by farmers in the village.
 

One of the objectives of a production program in an area is
 
to create local sources of seed to augment the supplies avail
able from ATC. The farmers in this village have provided a
 
good seed source and demand for their seed has sprek' through
out Parsa district and six other districts in the Terai. Seed
 

sales totaled over 9,000 kg in 1984 and over 19,000 kg were
 
available for sale in 1985. 
The bulk of this was Bindeswari
 
but one new early variety, IR 8423, was named by the farmers ks
 
Sukchaina 84 and nearly 2,000 kg were available for sale in
 
1985 while only 15 kg were sold in 1984.
 



In other ways cropping systems as an extension methodology

has helped the farmers in Sukchaina. Fertilizer rates were

determined which were economical but were not to be considered
 
as maximizing production. Furthermore the study of fertilizer
 
practices as a part of cropping systems led to the determina
tion that phosphorous, if applied to the upland crop in the
pattern, did not need to be applied to rice the succeeding
 
monsoon season since there was no response to this fertilizer
 
nutrient when applied to rice.
 

The use of fertilizers in the Village as a consequence of the
production program increased from an averare of' 27.7 kg/ha of

nitrogen in 1981 to 40.2 kg/ha in 1984 or a 1157 
increase. 
In
1981, 25% of the parcels received no fertilizers 
at all and

nitrogen, where used, was 
only applied as top dressing. 
In
1984 farmers were using nitrogen as a basal application as well
 
as a top dressing. 
The use of compost remained the same
 
throughout the period under study at about 2 T/ha.
 

Results of increased use of the new varieties of rice and the

increase in fertilizer use was reflected in increased rice
yields. 
In 1981, improved varieties were yielding only 18%
 
more than the local varieties, while in 1984 yields were 79%
 
more than locals with an 
average yield of 2.5 T/ha.
 

Cropping intensity has increased as a result of the use of
early maturing improved rice varieties. 
 These varieties have

also allowed farmers to spread out work loads so the peak labor
period of rice harvest and land preparation for winter crops
can be accomplished in a more timely period. 
Releasing land

from the rice crop earlier has provided opportunity for other
 
crops. 
 The patterns tried in research plots identified rice
chickpea-fallow which farmers liked and which (Table 7) has
provided productive and especially economical returns, with an
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increase of 131% over variable costs. The pattern was further
 

modiflad by farmers who sowed mustard with the chickpeas and
 

this pattern occupied 16% of the parcels studied in 1984 while
 

none were growing the mixture in 1981. Seed production of the
 

chickpea variety, Dhanush (G 332) is becoming a part of the
 

village seed enterprise.
 

c. Methodologies for Transfer of Cropping Systems Technologies
 

It has been noted how easily technology transfer has occurred
 

in areas around the cropping system adaptive research sites.
 

Farmers who observed the new varieties and practices and
 

recognized their benefits were quick to adopt them. They knew
 

the team working at the sites and these men had credibility
 

along with the technology at hand. Seed was more readily
 

available if a new variety was involved since farmers were
 

quick to save the se2d from these promising varieties, and the
 

seed moved from farmer-to-farmer in the existing seed exchange
 

system.
 

The adaptive research phase of technology development was
 

ready for use by the extension services. The problem wou2d be
 

how this was to be accomplished. It was obvious that the whole
 

process of adaptive research from site selection, site descrip

tion, agronomic trials to be compared with local practices both
 

agronomically and economically, and faner reaction to the
 

trials seemed a long process which had been necessary for
 

evolation of suitable technology. How could the
 

adoption process be accelerated in view of significant favorable
 

results and favorable farmer reaction and early adoption in the
 

research sites? The research system was yet to evolve into an
 

extension system.
 

Basic steps to technology transfer are:
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1) site selection, 
2) site description, 3) preproduction
 
verification trials, and 
4) extension strategies which would
 
lead to an accelerated adoption by farmers. 
 These steps, if
 
the technology proved feasible, would be followed by pilot
 
production and full scale production.
 

To assist in this phase the Cropping Systems program prepared
 
"Guidelines for preproduction Verification Trials of Cropping
 
Systems Recommendations" in 1981 which described in detail the
 
methodologies to use in the four steps above. 
 Details included
 
questionnaires for site surveys and preparation of site descrip
tions, cropping patterns for five major land types and detailed
 
instructions on over 30 different cropping patterns which
 
included varieties of each crop, cultural practices to use,
 
rates of fertilizer, and plant protection. Instructions were
 
provided for trial establishment, the type of data to collect
 
and how to monitor the farmer practices with which to make
 
comparisons.
 

Site selection is a reconnaissance process to identify an area
 
or areas where new technologies have not been widely adopted so
 
that there is a 
potential for increasing production when adop
tion takes place. 
At this point there should be commitment from
 
the implementing agency to follow successful PVTs with the
 
necessary resources to make the subsequent production programs
 

successful.
 

In many cases the necessary information is not available to
 
enable proper identification of those cropping pattern techno
logies to use in PVTs. 
Site descriptions involving the use of
 
secondary information are developed once the sites are selected.
 
A rapid site description can effectively collect information
 
and has been followed as a part of the methodology for
 
transferring technology. 
The site description is constructed
 



'around information from key informants of the area. These key
 

informants include knowledgeable farmers, individuals of the
 

various agricultural service agencies, the Agricultural
 

Development Officer, and credit and input supply agents. The
 

site description report will include 

a) climatic and soil characteristics of the area
 

b) predomineut cropping patterns
 

c) major crops and varieties of these crops
 

d) level of inputs presently used
 

With this information it is generally possible to move to the
 

next stage. The preproduction verification trial (PPVT or
 

PVT) phase has been intentional2y called "preproduction" since
 

it presupposes that what follows verification is a production
 

program to accelerate the adoption rrocess. In many cases
 

designing the preproduction veriu.ication trial can be done
 

using improved versions of patterns which farmers a-'e already
 

using. The actual PVTs are conducted with at least five
 

farmers growing one specific pattern. More than one pattern
 

will be required to cover the major patterns of c'n aroa but
 

experience indicates it is advisable to try no more thon 4
 

patterns (involving 20 farmers) to enable proper manage.mont of
 

the trials. Along with the 1000 m2 trial plot which is t, be
 

monitored, an equal number of plots of the existing farmer
 

practice are monitored with which to make comparisons.
 

Information is recorded on variety, inputs used, and yield
 

sampling, for both the pattern trial and farmer practices,
 

five farmers for each.
 

Extension strategies to accelerate adoption include farmer
 

field days at strategic periods in the crop growth to enable
 

farmers to see what the new technology is and how it is
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performing in their area. 
Participating farmers 
are encouraged
 
to discuss the trials with their neighbors and in the case of
 
new varieties, to save seed for sale to or exchange with their
 
neighbors.
 

It was obviously impossible for the Cropping Systems staff to
 
expand its activities to cover all the potential areas that
 
might be available for this cropping systems extension phase.
 
They did offer to train staff of other projects to enable these
 
vrrious steps to be carried out. 
Since Nepal has at least
 
eleven major area development projects, the cropping systems
 
staff have been involved in training the staffs and in several
 
cases, on a contract basis, have helped in site surveys and
 
other ways to establish this extension methodology. 
In 1983
 
twenty districts involving these 11 agencies were conducting
 
PVTs involving fourteen different cropping patterns.
 

Surveys for site descriptions and monitoring directly or
 
indirectly involving the cropping system staff, number over
 
fifty and are listed in Appendices B and C.
 

Results of Preproduction Verification Trials have been compiled
 
in at least three reports covering 1931 spring and summer
 
crops, 1981/82 winter crops, and 1982/83 results. The latter
 
report covers trials in which major responsibility for the
 
trials rested with the ADOs of the concerued distrJcs.
 

In order to achieve this transition the cropping system program
 
shortened site description reports; instructions for the PVTs
 
were translated into Nepali; forms for data collection were
 
reduced; local farmer practices were obtained by collecting
 
yield data from those farmers' fields rather than have a
 
specific plot in the PVT; and training instead of being
 
conducted at a central point was conducted at the district
 
headquarters.
 



- 86 -

A pooled analysisI / of data from the pattern, rice-wheat-fallow, 

which is one of the predominant patterns, can illustrate the 

resultd obtained. The average annual yield (rice plus wheat)
 

was 7.0 T/ha while the farmer practices produced only 5.43 
T/ha, or an average annual production increase of !..6 T/ha or 
29% over the farmer practices. This pattern involved at least
 

sixteen sites and 80 farmers and serves to demonstrate the
 

value of the PVTs and their use as a means of technology
 

transfer.
 

These types of data have already provided a basis for pilot
 

production programs in several different project areas of the
 

country.
 

Many problems h.ve attended these attempts at using the cropping
 

systems approach as an extension methodology in technology
 

transfer. Staff in the cropping systems team were not adequate
 

to meet the training demands. Local staff once trained were
 

often transferred and trials established by one officer may
 

have not been attended by replacerient staff or because they
 

were untrained did not collect data properly.
 

This methodologj has not been officially accepted as an exten

sion approach so progress has been made on the basis of personal
 

relationships and interest of individuals.
 

The site description as a prerequisite has not been fully
 

accepted, partly because socio-economists are not available to
 

support the activity and partly because staff, even though they 
may have been trained in the use of the surveys, may still not
 

1/ Semi-Annual Report, Cropping Systems Program of the Integrated Cereals 
Project, April-September 1984, Agronomy Division, Department of 
Agriculture, 1984. 
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understand their usefulness. Experience has indicated that
 
where this step has been ignored, arbitrary selection of
 
patterns which were not appropriate has resulted in loss of
 
seasons and time of staff in conducting trials that were of
 

little or no valiie.
 

The value of information on local farmer practices to use as a
 
measure of how well the new technologies are doing has also
 
been a component difficult to understand.
 

The general lack of appreciation of trials as a step in
 
identifying improved technologies for use in those areas
 
identified by tbe site description is also a deterrent to the
 
adoption of this methodology as an extension tool.
 

Nevertheless results in the transfer of technology at the 
cropping systems sites and information from Firvey9-of farmers 
find they are receptive to this approach. They have benefitted 
in areas where it has been used and the methodclogy could be
 
used to advantage in every project area in place of the routine
 
result demonstration which it can effectively replace.
 

3. Development of Farming Systems Technologies 

Socio-econcmic studies-/' -/ (and others) have shown the impor.ance
 
of livestock in the farming systems of small subsistence farmers;
 
especially in the mid-Hills. 
Hill farmers derive a significant
 
amount of their subsistence from livestock end a substantial portion
 
of their cash income as well. Because livestock are so important
 
there is a significant interaction of livestock activities with crop
 

l/ Lipinski, David, Matrika P. Ris!il, 
Babu Ram GurunC and Fenneth D. Savre 
Nepali Hill Farmers' Evaluation of the National Cropping Systems Pre
production Verification Trial Proprnn, A Cropping Systems Report, Agronomy
Division, Department of Agriculture, July 198h.
 

'2/ Mathema, S.B. and M.C. Van Der Ven. Socio-'conomic Research on Farming

Systems in Nepal : A Key Informant Survey of Five Cropping Systems
 
Research Sites. Technical Report No. 1, Sept. 1978.
 

3/ ......... The Role of Livestock in Farming Systems in Two Cropping

Systems Sites of Nepal. Technical Report No. 4, Feb. 1980.
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production activities. 
Changes in cropping intensity could change

the availability of labor for livestock care. Or a change in 
variety of rice could affect the amount of straw available for 
livestock feed.
 

This initial concern about these interactions had to remain
 
dormant 
because other prior. ies were more demanding and personnel
 
were not adequate to supply the additional staff that would be
 
required for a more complete farming systems approach.
 

In 1983, a consultant in fodder legume trees emphasized the role
 
of legumes in anima. feeds and the potential that changes in fodder
 
supplies could have on the livestock component of farming systems.

Subsequently a Peace Corps Volunteer was shifted to Pumdi Bhimdi 
where there appeared to be real potential to affect the livestock
 
component of fdrming systems. Pumdi Bhumdi farmers were milk 
producers supplying milk to the Pokhara milk processing facility.
 

IRRI had changed the Cropping Systems Network to the Farming Systems

Network in recognition of the role which livestock play in rice
based farming systems.
 

Although some significant developments have taken place in produc
tion programs in the Terai, the same level of achievement and
 
impact has not occurred in the Hills, paftly because of a lack of 
knowledge concerning the interactions between the different compo
nents of farming systems. It appeared more research would be
 
nec2ssary to acquire the necessary knowledge and understanding.
 

In consideration of this anticipated expanded on-farm adaptive

research activity a strategy paperl/ 
was prepared setting forth
 

Sayre, K. D., B. K. Singh and S. L. Shrestha, Strategy for Farming
Systems Research in Nepal, Cropping Systems Program, Agronomy Division,
Department of Agriculture, Nov. 1984.
 

i 
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the background considerations leading to a decision to pursue a
 
farming systems research on a preliminary basis. These were sta'ted
 

as follows:
 

"Although the Cropping Systems Program has been active in its
 
efforts to understand the relationships between crop production

activities as practiced by farmers in the Cropping Systems

sites with other zomponents of their Farming Systems to assure
 
that new crop technologies are relevant, there is evidence

that more attention must be given. Studies that have been
 
conducted by the socio-economic unit of the Cropping Systems

Program end observations of researchers working with farmers
 
at the sites consistently have shown that many decisions that
 
farmers must make which involve changes in some aspect of their
 
crop production activities to improve crop production ar2

largely conditioned by how these changes interact with other
 
farm activities. The interactions that appear to exist betieen
 
crop production and livestock production activities in the mid
hill sites are so numerous that it can be argued that only

minimal improvements can be made in one without corresponding

attempts to improve relevant aspects of the other. 
This is
 
particularly apparent as it relates to:
 

a) 	Tncreasing cropping intensity through growing additional
 
crops in land normally left fallow during parts of the
 
year because of potential shortages of both farmyard manure
 
from livestock to apply to the additional crops, thereby

maintaining soil fertility and bullock power for land
 
preparation for additional crops.
 

b) 	Increasing labor requirements involved with new crop

production technologies and/or more intense land use that
 
may compete with existing labor requirements for caring and
 
providing feed for livestock.
 

c) The importance o land currently being left fallow during

part nP the year and used as a soui o of livestock feed

thrugn grazing as opposed to cropping the land and keeping

livestock out of the fields. 
 (Many times this involves a
 
community level decision because of general unrestricted
 
grazing.)
 

d) 	The adoption of new crop varieties that may have higher

food grain yields but lower total straw yields or poorer

quality straw which is an important part of the livestock
 
feed ration.
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e) 	The trade-off in the use of scarce capital resource- for
 
adopting improved crop production technologies which 'ay
 
be more costly than traditional technologies versus their
 
use for livestock production activities.
 

f) 	The general shortage of high quality greezi fodder,
 
especially during the pre-monsoon dry months (from January
 
to June), which results in reduced livestock production and
 
performance and high labor requirements to collect what
 
green fodder is available. This 6ay be alleviated by
 
production of fodder crops within cultivated cr9-) land
 
areas and by improving fodder crops/trees in non-cultivated
 
areas thereby reducing current labor requirements for
 
fodder collection."
 

In n"der to pursue an expanded research program the report stated 

"This mill involve some modification in the research methodo
logies currently used with participating farmers for Cropping
 
Systems Research at the sites. Initially the primary research
 
activities involving livestock will concentrate on improving

fodder and feed availability within the context of improving
 
whole crop and livestock production. Close farm monitoring of
 
farmers participating in the research program will be
 
emphasi'ed to better understand the linkages between crop and
 
livestock production activities and to determine where improve
ments can be made to increase fodder production at critical
 
times during the year which are comple-mentary with maintaining
 
or increasing food crop production."
 

To achieve these modifications required a complete revision of the
 

on-farm research program. It also meant a broadening of the man

power base to carry out the on-farm research. This meant involve

ment of the Department of Livestock and Animal Health as well as
 

the 	Department of Agriculture. It also developed a collaborative
 

arrangement with the French Technical Assistance Agency. The same
 

team spirit of the ICP has enabled these changes to take place and
 

an effective team developed to pursue this much more complex on

farm research activity. This included a change in cropping patterns
 

to include forage crops, and with livestock included it required a
 

more selective process of identifying and working with farmers,
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both those using new patterns and the non-participant farmers. The 
livestock component involved numbers of animals, stage in lactation, 
measures of feed inputs, when to record milk output and the inter
actions of all these changes as they were affected by size of farm,
 
total farm production, labor requirements, and cash returns, to
 
mention only a few of the factors that a study of farming systems
 

would involve.
 

The fqrming systems research was initiated in November 1984, and a
 
recent technical report,/ the first, presents the methodologies
 

used, and detailed profiles of the far's and farmers involved in
 
the study. The continuation of this study could have some 
signi
ficant and far reaching effects on research and extension in the
 
Hills in order to be of assistance to small farmers through a better
 
understanding of them, their farming systems, and their communities.
 

1/ Delobel, T. C., R. B. Shrestha, B. K. Singh and K. D. Sayre, Initial
 
Results of Farmer Monitoring for Crop-Livestock Farming Systems

Research at Pumdi Bhumdi, Cropping Systems Program, Agronomy Division,

Department of Agriculture, May 1985. 
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C. Extension Activities
 

1. Production
 

Although the extension of the project listed production campaigns 
as one of five project activities it had been a built-in component 
of the project from the beginning. A full thrust in production was 
dependent upon several factors iiefarmer-based cropping systems 
technology was to be developed, cropping systems extension methodo
logy organized, pilot programs initiated and components of a produc
tion program identified. All these were necessary before production
 
programs could be intelligently pursued.
 

The pilot production programs were first organized in Pumdi Bhumdi 
in 1980 monsoon season with 3.7 ha. of maize involving 60 farmers 
and two cropping patterns (maize/finger millet - wheat and rice

vheat-maize). 

In August 1980, based upon the performance of the small pilot
 
production effort at only onc site and cropping pattern data from
 
four Hill sites a proposal was prepared for submission to the
 
Ministry of Agriculture for the development of pilot production 
programs at each of the Cropping Systems research sites. 
 In addi
tion to the agronomic data, sczio-economic studies had provided
 
site profiles and had identified several constraints that could
 
affect the extent and level of success of a production campaign.
 
These included short seed supplies of the tested and acceptod
 
varieties; limited availability of fertilizers both organic and 
inorganic, seasonal labor and bullock powir shortages; farmers'
 
lack of knowledge about the improved varieties and practices; farm
 
management and off-farm employment; poorly organized farmer groups; 
lack of consideration of women in the agricultural programs; animal 
and pest damage to crops; and lack of credit and markets. 

Vie list appeared formidable but strategies to carry out production
 



- 93 

programs were outlined in the proposal which sought to overcome
 
these constraints or adjust to them. These programs involved
 
scattered parcels and farm, at each site, taking those farmers 
who 	 showed interest as a result of farmer meetings and prior 
contact.
 

Pilot production programs were to 

a) 	 utilize the newly proven cropping systems technology adapted 
and developed in fazers' fields (i.e. the incorporation of
 
the cropping systems approach to farm production as the exten

sion approach),
 

b) 	identify problems and constraints to implementing the techno
logy on a whole farm basis, and
 

c) establish a base for full scale production in defined areas
 
(or in national programs).
 

Strategies and requirements for implementation covered leadership,
 
supervision; the availability of the technology, seed, credit, and
 
inputs; manpower availability and training; transfer of technology 
information to farmers, organizing farmers, agencies and institu
tions involved; and commitment on the part of staff of these
 

agencies and institutions.
 

Mr. B. B. Khadka, (then Secretary of the Ministry of Agriculture)
 
on a visit to the Lele site in April 1981, observed the very
 
scattered, small parcels (22.5 ha. among 104 farmers or 0.22 ha.
 
per farmer)and suggested that for effective demonstration these
 
should be consolidated so as to create areas of 5 ha. or more.
 
This was the beginning of the concept of the Impact Production
 

Block.
 

In 1981, pioduction blocks were organized at three cropping systems
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sites. Khandbari had 25 ha. of maize and 156 farmers in a maize

maize pattern. Lele had 14 ha. with 87 farmers and Pumdi Bhumdi 

had nearly 11 ha. with 137 farmers. 

During the winter crop season of 1981-82 a more serious effort 

was made t3 implement the Impact Production Block as a pilot
 

production program.
 

Based on other experiences at Pumdi Bhumdi, the socio-economic
 

group had conducted preproduction surveys in all four cropping
 

systems sites in the Hills.
 

The 	surveys indicated that 

a. Farmers were aware of the variety, RR 21, being recommended 

and judged it to be suitable to their wheat growing areas. 

b. Adoption of the improved variety and practices had already 

begun as a result of their contacts with the CS program in the 

research phase. 

c. The CS staff had been in contact with farmers and a good percen

tage wanted to participate and devote most, .f not all, of 

their wheat areas to the pilot production program. 

d. 	The package of technology did not appear complicated nor
 

expensive in terms of cash costs.
 

e. 	Output marketing did not appear to be a serious problem in the
 

early phases of such a program.
 

f. 	Seed demand from the Agricultural Inputs Corporation would be
 

less than the total seed requirements because farmers would use
 

their own seed or could barter or purchase it locally.
 

g. 	Credit did not appear a constraint in these early phases.
 

h. 	Inputs (seed and fertilizer) required for pilot production
 

appear to be generally available at the sites.
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ile 	these survey.r results favcred a successful pilot production 
progrm other factors could make the program less successful. There
 
was a lack of 

a. 	Understanding of' the package of practices,
 

b. nowledge of' relhtjo.s'iip of yields to input use and how yields
 
could and would be sffected by input use. 

c. 	Full adoption of reco'miendations even after understanding the 
package of practices. 

d. 	Credit from formal institutions especially for fertilizer.
 

e. 
Seed quality control; and
 

f. 	Shifting organic manures to other parcels.
 

As will be noted in Table 10, Pilot Impact Production Blocks were
 
established at only three sites in 1981-82.
 

Pilot impact production blocks offer considerable merit in moving
 
technologr into production programs. 
 Some of these are the
 
demonstration effect; 
the 	ease of servicing by the extension staff;
 
the training of farmers for production; the transmission of the
 
information; the mobilization of other agencies involved in produc
tion; irrigation management; supply of inputs; the use of a conti
guous block as local seed multiplication; organizing farmers them
selves; and easier assessment of the economic benefit of the block.
 
The area could serve as a training base for extension personnel and
 
from this experience they could develop strategies for large scale
 
production based on cropping systems as 
a means of transferring
 
technology to small farmers.
 

2. 	Pilot Production Period - 1980 to 1983
 

Based on data collected at five cropping systems sites from 1977
 
through the 1979 monsoon season, it appeared that technologies were
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Table 10 Areas and Farm~ers involved in production program at Cropping Systems Site, and In .distri__cts and
 

regions 1980 to 1984-85
 

Locations 1980 1980-81 1981 1981-82 1982 1982-83 1983 1983-84 19e4 19.,4-85 

Khandbart, he - 7 25.0 - 66.0 - 36 

No. Farmers 27 156 166 - NA 

Ha/Far".er 0.14 0.16 0.40 -

Lele, ha 2.6.5 14.0 5.5 56.0 72.0 ?2.0 

No. Fa mers 156 - 87 47 112 16H 168 
Ha/Farmet 0 .17 0.16 0.12 0.50 0.43 0 .43 

PuxdI Bhumdi, ha 3.7 34.7 10.9 D. 213.0 -

H.. Farmers 60 116 137 ' 18 87 - NA 

Ha/farter 0.06 0.1i ..OR 0.33 0.26 

Chaurl laharl, ha - 17.8 - 22.5 60,O*0 1 100 

No. Farmers - 174 5.1 NA NA 
Ha/Farmer 0. 10 - O.-0 3 - -

Parsa, ha 

No. Farmers 

23.0 

.7 

4. 7 

15 

27.0 

S2 

166.0 

.191 

513 

762 

5411 

H025. 

8948 

844, 1 

ho61 

/56q 
) 

Ha/Farm r . .. 0,49 0, 31 . 52 0.57 -0.6J- 0-.bi -1. Oo- 1.07 

Chi .an, he '12.0 434 1724 16,28 2104 

No. Farmers 144 271 1172 N:A 1851 

Ha/Fatmer 1.47-_ 1.60 .4 7 1. 14 

Dhanusha, ha 1190 

No. Farmers 1108 

Ha/Farmer 1.07 

Sarlahl, he 2276 1660 23)8 

No. Farmers 2099 1413 21906 

H.lFarmer .08 1.1 . 

Rautahat. ha 1675 139b 2004 

No. Farmers 1951 8216 3499 

Ha/Fareer 0.86 1.69 0.57 

Bar&, ha 5436 61,34 11096 

No. Farmers 5552 5120 7L 

Han/Farmor o).9M -- - .1. 0.98 
Central Region p , ) . , . . . . . . . ... . . . . . . . . . . . . . 

6District and CS %ices 
Hectare 3.7 1055.7 49.9 16.2 19-.5 "50 1081 165:0 20"t6 22794. 

No. Fa maers 60 720 380 g0 469 60) 124,t t18799 150,, ) 

Ha/Fa rner 0. 06 0. 15 0.13 0.20O 0.41 0.75 D.8S7 S.h _ 1.20 G3.Q, 

Eastern Region, 5 
district 
Hectare I5; 

No.Framers_ . 

Western Region, 2 
district 
Hectare 
No.Farmers l21 

S;,5 

a Fa mre r . 8 8 

Mid-West era Region
 

2district
 

Hertare 
 29
 

No. Farners 
 N"A
 

Far W/estern Region
 

2 district
 
Hectares 
 2049
 

No. Fsrmer. 
 1207
 

Ha/Farmer 50- -.1H 70
 

Total. ha 
 ,tf 


Farmers 60 70 J0 F) 4; 1 14 199 15R(,2 3 1059 

Ha. per Farmer 00 0.5 01 0.0__04 __07_ .8, .3__1.20 1.06 

o 2.-0-6.T--9 340', 

S Failed due to lea( rust on RP 21
 

** Targeted Inputs failed to arrive
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available which had been adapted to the respective site conditions 
and wouldbe acceptable to farmers. Yields were higher and, more 
importantly, the varieties _nd practices fitted into the existing 
farmer patterns. The economics of the patterns were also generally 

favorable. 

A proposal for a pilot production program for 1980 was prepared in
 
February of that year to initiate a program at Pumdi Bhumdi ini 
Kaski district. Technical data were presented, an operational plan 
outlined, an organizational setup developed, and budgetary require
ments estimated. A farmer meeting on National Day in February 
launched the program. 
Farmers who had been participating in the
 
research program and others were presented the information and
 
encouraged to participate. Sixty farmers with only 3.7 ha. (or
 
0.06 ha. per farmer) egreed to try the variety and other techno
logies inmaize production, in a maize/finger millet-wheat pattern.
 

The parcels were scattered and because of poor seed germination it
 
appeared the production program would fail. However, by July some 
parcels were quite promising and field days were held to acquaint 
other farmers with new varieties and technologies. Results at
 
harvest were vezy encouraging. The maize 
 crop of the partieipating 
farmers averaged 2.78 T/ha. as compar-ed to 1.5 T/ha. for non
participating farmers, an increase of 85% in the yield of this one
 
crop in the pattern.
 

In August, the experiences with maize were reported to the Ministry
 
and the Department of Agriculture in a meeting, the main purpose of
 
which was to submit "Production Programs for the Hills, a Proposal".
 
The report covered all four cropping systems sites in the Hills.
 
The technical data that were accumulated were presented; giving in 
detail the yield results by pattern for each location and extrapo

'lating these results to the areas at the site covered by each 
pattern to indicate the increase ifiproduction that could be 
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expected if the technologies were adopted. The objectives of the 

prOpOsL.t were 

1. 	Utilize the superior technologies to increase production,
 

2. 	Incorporate the cropping systems approach to farm production
 

into the extension system, and
 

3. 	Identify and if possible solve constraints from the techno

logical, socio-economic and other aspects so that these
 

problems could be colved or overcome Prior to the adoption of
 

a production program on a regional or other defined area scale.
 

To successfully implement a new program the following strategies
 

were presented.
 

1. 	The results of the on-site research of cropping systems to
 

the officials to obtain a commitment to proceed with pilot
 

production programs at the cropping systems sites.
 

2. 	Potentials for production at the sites were outlined.
 

3. 	Inputs required to achieve these potentials and coordination
 

of input agencies to assure the availability of inputs at the
 

sites.
 

4. 	Organizational structure including committees at the regional,
 

district and panchayat levels to implement the programs.
 

5. 	Use of site personnel in production programs.
 

6. 	Organization of farmers to introduce the programs.
 

7. 	Use of extension literature to inform farmers.
 

The limited experience at Pumdi Bhumdi indicated that more informa

tion regarding farmers was required to enable the creation of a
 

production program that would have greater chances of success. To
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make the program more effective, preproduction surveys were
 
conducted by the socio-economic group before pilot production
 
programs were launched for the wheat season of 1980-81. 
At the
 
four sites in the Hills a 
total of 66 ha. of wheat were included
 
and a total of 505 farmers involved.
 

A Pilot Production Program Rep,.'t was preparod in November 1980
 
giving the progress of production programs at various sites. 
 In
 
spite of follow-up it appeared that nearly everything 
that could
 
cause the production effort to fail was happening. 
Farmer organiza
tion was weak, and farmer meetings ncL well organized. Credit was
 
a problem in three out of four sites. 
 Committees were not function
ing. Information dissemination of the technology was not effective.
 
Lack of communication from the DOA to the Regional Directors
 
resulted in failure to inform them of these pocket programs. And,

finally initial implementation, including seed distribution, fell
 
during the long Dasain holidays so little could be accomplished.
 

In retrospect it would seem that these problems would surely lead
 
to failure. 
 However, it was precisely these types of problems

which needed to be identified in a 
pilot phase so that larger

production programs could be more effectively implemented in the
 
years to follow.
 

Pilot programs continued in three subsequent seasons. 
 In an attempt
 
to implement Mr. Khadka's suggestion of a compact block approach,
 
attempts were made a Khandbari with maize in 2Q81 when 156 farmers
 
grew 25 ha. of Khumal Yellow maize in a compact block.
 

These pilot programs continued through the '.nsoon season 1982 when
 
there was a significant expansion of area of raize in all the Hill
 
sites and rice in the sites in Parsa district. Nearly 195 ha. were
 
covered and involved 469 farmers.
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With these added areas in "Impact" t'ocks, the coming wheat
 

season, 1982-83,offered an opportunity to really demonstrate the
 
effects of impact blocks. 
Two Hill sites and two Terai sites were
 
expanded. 
The other two Hill sites had limited areas of wheat
 

(Khandbari) or the wheat variety (RR 21) was 
susceptible to rust
 

(Pumdi Bhumdi). 

The areas under production programs at the 4 sites increased about 
30 times from the wheat area in 1981-82 and involved C':itw-n 
district for the first time. 
 (Chitwan was the location o- the
 
sixth Cropping Systems site established for Inner Terai agi 
climatic conditions.) A total of 603 farmer at 3 sites had .50 ha. 
(Chauri Jahari failed because inputs failed to arrive so 60 ha.
 

and probably 100 farmers had to be abandoned).
 

Seasonal conditions were more 
favorable and supervision and other
 

management factors were more eff 
 cive iinthe Terai sites. The
 
impact production blocks were visited by DOA officials and repeat
 
visits were made to include the Minister of Agriculture, represen

tatives of USAID and others. As a consequence of the performance
 

of the wheat crop in making an "impact" on administration, the
 
government took decisions that elevated the Block Production
 
Program from the pilot level to full scale production.
 

Over the six seasons from 1980 to 198.-83, efforts at getting 
production programs under way ranged from 3.7 ha. in the first 
year at Pumdi Bhumdi with 60 farmers to 1450 ha. and 603 farmers at 
four locations in 1982-83. This period served the previously stated 

objectives of 

a. Demonstrating the feasibility of the cropping systems techno

logy. 

b. Assess the extension approaches and the factors that would have 

to be built into a larger full scale production program. 
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c. Identify problems that vould be encountered in developing an 
expanded program, 

Did this pilot production period offer answers and guidance upon
Vhich full scale production could be built? The answer in a 
definite "Yes", but not withoUt qualifictons as the following 
discussions will indicate. 

Each year the production was monitored and yield records obtained
 
as to performance. 
These have been chronciled in various reports

of the project. 
Table 11 presents a summary of informatior from
 
the 1982 and 1982-83 production blocks, 1983 rice production blocks
 
and 1983-84 wheat production. 
The pattern yields are related to

whether the area was rainfed or 
irrigated. Pattern yields of the
 
main pattern, rice-wheat-fallow (R-W-F) were only 4.6 T/ha under
 
rainfed lowland conditions but with the same pattern under
 
irrigated conditions, yields ranged from 6.4 T/ha in Parea to 7.6
 
T/ha in Chitwan district.
 

An economic measure of pattern performance is presented as the
 
percentage increase cf the pattern "returns over variable costs"
 
above the same "returns over variable costs" for the farmer
 
practices. Again comparing the R-W-F pattern the increase ranged

from 20% in Chitwan irrigated lowland to 110% in the rainfed 
lowland conditions in Parsa.
 

One of the best pattern yields was obtained at Chauri Jahari under
 
irrigated conditions with Rice-1,Theat+Mustard with 9.2 T/ha or 80%
 
increase over the same pattern under farmer practices. 
Even under
 
upland conditions with Rice+malze-Wheat+mustard the yield was 7.6
 
T/ha or 46% above the farmer practices.
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Table 11 - Pattern Yields in Production Blocks and Increases over Farmer 
i/
Practices-


Pattern IncreaseLocation Year Pattern* Yield over FP %RAVC**
T/ha % 

from Bold l 

Parsa-Irr. Lowland 1982-83 R-W-F 6.4 64 60 

Pars-Rainf. Lowland 1982-83 R-W-F 4.6 142 
 110 

Chitwan-Irr. Lowland 1.962-83 R-W-F 7.5 21 20
 

Lele, Lalitpur, Irr. 1982-83 R-W-F 
 7.2 36 40
 
Lowland
 

Chauri Jahari, Rukum, 1982-83 R-W+Mus 9.2 80 66
 
Irr. Lowland
 

Chauri Jahari, Rukum, 1982-83 R+M-W+Mus 7.6 46 37
 
Irr. Upland
 

from 	Mergen and
 
2/
 

Rice Production 1983 
 3.3 14 20
 

Wheat Production i1983-84 2.5 
 19 87
 

R.-W-F = Rice-Wheat-Fallow. 

R-W+Mus = Rice-Wheat+Mustard.
 

R+M-W+Mus = Upland Rice+Maize-Wheat+Mustard. 

m RAVC = Returns over variable costs. 

/ lo, I. C., Cropping Systems Pilot Production Programs in Nepal,

Agronomy Division, Department of Agriculture, Nov. 1983.
 

2/ 	 Mergen, David J. and Babu Ram Gurung, Evaluation of the Cropping
Systems Production Program in 1983-84,the 	Nepal Terai, Agronomy
Division, Department of Agriculture, Dec. 1984.
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The economic data show close relationships with yield data but
 
vary somewhat because of differentials in grain prices and input
 
costs for the different crops and patterns. 
This percentage
 
improvement in economic returns varied from only 20% under
 
irrigated lowland in Chitwan to ns high as 110% in rainfed low
lands in Parsa.
 

Data from Mergen and Gurung for rice in 1983 and wheat in 1983-84
 
are added to the table for comparisons. These data show rather
 
modest percentage increases in yields with only 14% in rice and
 
19% in wheat. However the increased economic returns shows a 20%
 
increase over returns above variable costs for rice and 87%
 
increase over the same economic measure in wheat.
 

3. Production Cmpaigns 

The pilot impact production blocks in two districts in 1982-83
 
led to an expansion of these activities to five districts in the
 
wheat season of 1983-84 (Table 10) covering nearly 17,000 ha. and
 
involving nearly 19,000 farmers, a 30 fold increase over the wheat
 
campaign the previous year. 
Five of the six Terai districts in the
 
Central Development Region were covered with Parsa and Bara each 
having over 5,000 ha. Additional staff were recruited and assigned
 
and the other components of the production program were expanded
 

accordingly.
 

With this very rapid expansion some of the production principles
 
that had been established and enumerated could not be effectively
 
followed. 
New staff had to be trained, the coordination of acti
vities with the credit and input agencies, and farmer crganization 
and contacts were necessary to organize the production on the lines
 
of impact blocks and to acquaint farmers with the technologies they
 
were to use. Supervision would become especially critical as the
 
program expanded so much. 
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In addition to routine monitoring by supervisory personnel Mergen
 

and Gurung studied this winter wheat production campaign of 1983-84
 

in some detail. The areas were monitored, surveys made to deter
mine levels of recommended practices used and yields obtained and
 
extension approaches used in the production campaign. Their study
 

provides answers to the feasibility of the technology, the effect

iveness of extension methods and problems of implementation that
 

are constraints to similar or larger production programs.
 

Their studies shcwed that the large production progran covering
 

over 16,000 ha. and nearly 19,000 farmers in five districts of the
 
Central Development Region had several beneficial effects. 
%here
 

was a significant but modest increase of 19% in yield, as a result
 

of a somewhat greater use of fertilizer and other recommended
 

practices such as increased seed rate. The average use of nitrogen
 

fertilizer was only 75% of the recommended level and only 11% of
 

the farmers used the recommended level. Reasons given for the
 

increase in fertilizer use was that the participant farmers received
 

preferential treatment and with fertilizer in short supply they
 
were better able to get fertilizer than the non-participant farmers.
 

Twenty four percent of the participating farmers received produc
tion loans which enabled them to get the fertilizer, providing a
 

measurable increase in yields. 
The third reason was the greater
 

access to technical information through th extension staff working
 

in the production program and having a regular visitation system to
 
acquaint farmers with the technology. The frequency of visitation
 

as well as reguairity increased. The fact that visits of extension
 

staff are attributed by farmers to help them increase yields provides
 

a very strong endorsement of the T and V system which was functioning
 

in some districts.
 

The production program encouraged farmers to shift to the rice-wheat
 

cropping pattern when they had customarily used rice-fallow or
 

rice/lentil or rice-mustard as a pattern.
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The production program scalewas neutral as far as size of farm 
was concerned. The average area in wheat wos only 0.87 ha. and the 
average size of farm was 2.67 ha. 
 Among the farm size classes
 
ranging from those with less than 0.34 ha. to these with uore than 
4.00 ha. there were no significant differences in yield whether
 

small, medium or large.
 

The level in nitrogen fertilizer used was reflected in yield, a
 
corresponding increase of 150 to 500 kg/ha. of grain for each
 
increment of 10 kg. of N up to the recommended level, with an
 
average increase of 290 kg. of grain 
per hectare for each incre
mental increase, or a return of 29 kg. of grain for each kilogram
 

of nitrogen used.
 

Supervision and support of DOA officials in Kathmandu were
 
considered as major factors in improved performance of the exten

sion staff.
 

Another benefit of the extension blocl" production program thewas 
influence on farmers not in the program who learned of the
 
recommended technologies from their neighbors and began using some 
of these practices. This could partially account for the small
 
nineteen percentage increase in yields of participant f;rmers over 
their neighbors'yields.
 

The initial benefits of the contiguous compact block were 
still
 
valid. 
The impact on other farmers and on officials was greater,
 
management was easier, extension services were more effective and
 
delivery of inputs and credit was more efficient. 

Variety is a key component of the package of technology for 
effective implementation of production programs. 
The source of 
seed, the quality, and, if procured, timely availability are all 
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factors. The survey indicated that in four districts out of five, 

78 to 96% of the farmers used their own seed. Only in Cnitwan did 
the farmers (79%) rely on the cooperatives for the main supply of 

seed. 

With the rapid expansion in block production programs, the
 

responsibility for what seed farmers use rests with the Production
 

Officer. For those procuring seed the matter is simrLe but as
 

noted the majority of farmers will be using their own seed. This
 

presumes thet the production program is following, aftur some
 

years, the spread of the variety to be used in the package. If, as
 

should be, a new variety is being introduced it almost certainly
 

vould not and should not be introduced on 100% of a 1,000 ha. block.
 

Introduction should be possible on smaller areas even with the
 

agricultural assistant and hi3 demonstration plot. Then if
 

acceptable, seed could be saved 
 and grown and expanded in
 

subsequent seasons.
 

The introduc'Aon of pure seed of the main variety could also be
 

handled in this way. Farmers who grow the seed for subsequent
 

distribution are assisted by provision of seed storRage bins at a
 

slightly subsidized price. The ultimate aim is a local reliable
 

seed source for the faimer-to-farmer seed network.
 

With farmer-proeuced seed the Production Officer would need to 

physically examine the seed lot to determine its condition and could 
instruct the farmer on how to conduct a simple germination test to 

determine viability. These prerequisites have been required for
 

farmers seeking loans.
 

Selling farmers seed bins which will improve storage conditions
 

and seed quality can contribute substantially to the local supply
 

of seed. Subsidies to encourage this seed bank offer possible
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incentives to participation. As production efforts move to the
 
Hills, seed storage could provide a key input to a successful
 

production program.
 

The experience gained over the pilot production period resulted in 
a group of production specialists who had worked with farmers,
 
knew the technologies and could provide Jeadership in association
 
with other service agencies. They had a level of credibility that 
has been reflected in their work with farmers to establish blocks
 
and pruvide all the services necessary to implement production 

programs.
 

Expansion of activities means that more people are needed who have
 
this concept and can apply the concept in other areas. 
 Training
 
is not a complete substitute, for experience but in an effort to
 
accelerate the program, training of new staff will be required and
 
refresher courses 
for older staff will be essent!.al to keep th.'m
 

abreast of developments.
 

The training centers functioning under the sponsorship of the
 
Training and Visit System e .1 training centers elsewhere can
 
provide the sites where much of this training can be done.
 
Trainers will have to know the training objectives that are
 

required in implementing production programs. 
 This will include
 
technical content, the preproduction surveys, management of produc
tion blocks, supervision, collaboration with other agencies,
 
organizing farmers, follow-up to evaluate production changes.
 

To develop more competence among Production Officers it has been
 
suggested by the Task Force Team-/ that a complete season be devoted
 

1/ Malla, M. L., 
S. U. Khan, and B. R. Subedi, A Report on the Strategy

of Implementation of the Production Program, 1983-84. Paper Presented 
at the Twelfth Summer Crops Workshop, Rampur Agriculture Station,
January 28 - Pebruary 1, 1985. 

http:essent!.al
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to training production officers to enable them to learn the 
methodology, technology and the art of working with farmers. In 
order to achieve this type of training, new production officers
 
would have to serve as apprentices or associates with experienced
 

production officers.
 

Weaknesses in the program were apparent very early in the program.
 

Supplies of fertilizer were not going to arrive in time to be 
available in the quantities needed in the five districts. This
 

reason was given by farmers for not using the full recommended
 

fertilizer level of 80-i0-0 kg/ha, of N-P-K.
 

Several administrative weaknesses surfaced during implementation.
 

Budgets were not released on time, ignoring the seasonality of
 

field activities in extension. Differential pay of Agricultural
 

Assistants and Panchayat Level Agricultural Assistants working in
 
the same area was against the program. Staff transfers and a lack
 

of mobility for production officers affected the program. Sme
 
Agricultural Development Officers viewed the special program as
 

not a part of their extension duties and while not antagonistic,
 

did not give the program full support.
 

Perhaps of prime importance, next to the short supply of inputs
 
was the lack of consideration by 11MG of market prices and their
 

effect on farmers' welfare and on production in subsequent seasons
 

and years. At harvest time (May 198h) farmgate prices were 70-80%
 

of what they had been in the same period the previous year. These
 

lower prices resulted from an over all good crop in Nepal and in
 
India, and a lower market demand because of carry over stocks which
 

government procurement agencies had from grain obtained through
 

food aid programs.
 

During the Pilot Production period and the first large scale
 

production program what has been learned? 
 It seems that much has
 

been learned and can be used in similar programs in the future. 
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1. Experience gained by the staff during the pilot period was 
vital to the successful implementation of the first full scale
 

production program. The seeming chaos of 1980 was not repeated
 

since people knew what needed to be done and how to go about
 

doing it. Overstaffing during a pilot production period is an
 
advantage as more people are trained and gain experience. Then
 
as production programs expand the trained people irill be avail

able for new areas.
 

2-. 	 Without the Impact Production Block (IPB) there would,have been
 

no decision by HMG to expand into a 5 district prcduction
 

program. Implementing this IPB concept on a pilot scale
 
provided the essential ingredient to demonstrate the effecti

vity of the technology. The additional impact of the IPB on
 
other farmers, manageability by extension, servicing by input
 

agencies, supervision by other officers are all plus factors
 

for 	the IPB.
 

3. 	Once the Impact Production Block had served its purpose,
 

commitment by government was critical to the effective imple

mentation of a production program.
 

4. 	Production can be increased with the present packages of tech

nology. Factors which have held productivity at stagnation
 
levels were systematically overcome through the application of
 

known technologies along with the other components of the
 

extension program and input supply. Increases of 20% are not
 
dramatic as compared to those reported-/ where production black
 

yields are compored with district averages but they are dramatic
 

compared to the long term productivity trends for wheat, rice,
 

and maize.
 

I/ 	Malla, M. L., 
et al A Report on the Strategy of Implementation of the 
Production Program, 1983-8h. A Paper Presented at the Twelfth Summer
 
Crops Workshop, Rampur Agriculture Station, January 28 February 1,-
1985.
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5. 	A whole farm or farming systems approach was the basis for
 

developing the technology and was 
used as a basis for extend

ing the technology to farmers by extension personnel.
 

6. A prerequisite to successful use of the package is the pre

production survey. 
Again based on experience and using
 

experienced personnel, a period of six weeks was used- / 
to
 
survey the potential sites for the expansion of the program to
 

17 districts and 35,000 ha. for wheat in 1984-85.
 

7. 	Manpower requirements were an 
important consideration.
 

Personnel experienced in the pilot production programs were
 

deployed in the program and assigned area responsibilities. The
 

ratio of one production officer 
for each 1,000 ha., one
 

Junior Technician for each 500 ha., 
and o. Agricultural
 

Assistant for each 100 ha. was a deployment strategy that was
 
effective. 
As staff become more experienced and better trained
 

these ratios can change to some extent. In the Seventh Five
 

Year Plan one Block Production Officer may be responsible for
 

1,000 - 3,000 ha.
 

8. 	Using the block approach to production makes the extension of
 

technology easier but does not 
eliminate the vital point of
 

contact with farmers by extension personnel. The pilot period
 

enabled staff to gain experience and with experience credibi

lity with farmers. This credibility once established has to be
 

maintained by visits with farmers. 
 A key ingredient of the
 

blorck approach has been the increased frequency of contact with
 

farmers, a point which has been stressed repeatedly by Benor and
 

implemented through the T and V system.
 

1/ 	Malla, M. L., et al A Report on the Strntegy of Implementation of the
Production Prog'am, 1983-84. 
A Paper Presented at the Twelfth Summer
 
Crops Workshop, Rampur Agriculture Station, January 28 - February 1,
 
1985.
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9. 	Without doubt a critical component has been supervision. Staff
 

assigned national and regional responsibilities were frequently
 
visiting production blocks to acquaint themselves with progress
 

and problems, encourage staff and farmers, and maintain linkage
 
contacts with input agenci.s, credit agencies, and irrigation
 

project personnel where these were involved.
 

10. 	Active supervision by senior personnel has required a level of
 
mobility niot normally provided or available to staff. It also
 
requires that these personnel not have to travel and supplement
 
TA/DA with personal funds. The ICP provided the extra mobility
 
that enabled supervision to be effective. 
Without supervision
 

many points in the production system would soon become non

functional. 

11. 	 To make the production program functional (and relate it to
 

other activities of the DOA extension program) a series of
 
committees have been established. At the national level a
 
national management committee and a national task force team
 
have been created. In the region a management and a technical
 
committee and at the district level a managemenit committee
 
were created. Functions and duties have been presented so
 

that within committee structure :,unctions are well understood.
 
Even so committees from the very beginning have tended to be
 

nonfunctional indicating much of this 
structure may be
 

unnecessary.
 

12. 	 Incentives so far have amounted to recognition and some cash
 

awards to outstanding production officers, Junior Technicians,
 
Cooperative (SaJha) managers, and agricultural assistants.
 

The awards are nominal but recognition per se is a significant
 
deviation from the more common denigrating treatment given to
 

staff regardless of performance.
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13. 	 Linkages with research have been important. To strengthen the 

linkage, production officers have been assigned to the Ag:-nomy 

Division. The Regional Technical Committee is under the 

chairmanship of an officer of the respective regional center 

and members of the Central Task Force team attend the bimonthly 

meetings of research centers and Production Officers are based 

at the Agricultural Services Centres in the area where they 

are assigned.
 

l. 	 Over all management is critical to the success of any program 

and it is even more true of a forced-pace production program 

which seeks to accelerate the rate of production increases to 

keep pace with population growth and attendant food needs. 

Coordination with other agencies which service farmers; planning 

the production programs; and supervision and follow through are 

important aspects of effective management. The role of the
 

staff of the DOA as leaders in this process cannot and should
 

not be minimized.
 

15. 	 Farmers are the building blocks of any program. The nxnbrs 

of farmers contacted by the production teams in the 1983-84
 

production program were only 36%, a reduction from 64% in 1983.
 

Yet contacts are essential if effective changes are to be made
 

in production. The number that need to be contacted and the
 

trained staff available support the strategy of special and
 

pocket programs based on potential of an area and the tezhnology
 

available, consistent with the capability of manpower and
 

availability of inputs.
 

16. 	 Farmers dictate +hkh the program has to be a bottom-up program 

taking into consideration his welfare and that of his family. 

A close monitoring of change is essential to determine the
 

effects and HMG must have a degree of flexibility to respond
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and change accordi.g to need because ultimately government in 
many instances must change if lasting change is to be effective 

with farmers. 

Is it sustainable? Considering the needs and the demonstrated
 

benefits and effectiveness, the real question should not be is
 

it? but how is it to be sustained? and what is to be sustained?
 

A review of the components of the production program would indicate
 

that it %rouldbe difficult to place them in an order of priority. 
So many are so completely essential that to leav e out one is going
 

to mak( all The others less effective or lead to complete failure
 

of a project. An enIieration of what is important and whi.ch is
 

essential would only lead to a repetitive listirg.
 

One thing seems certain. It was not the target that increased
 

production. It was the technology, the block approach, the trained
 

manpower and their credibility in the eyes of farmers, the leader

ship of the DOA staff in organizing, managing and supervising, and
 

the availability of inputs. These were what increased productivity
 

and production. Will the lack of markets made it only a one time
 

increase? It would appear so.
 

One single ingredient would appear essential and upon which P1.1
 

the others rest and are allowed to function, and that is commitment
 

of HMG. This was lacking in the early pilot production period. It
 

was only after a production impact was made that commitment was 

generated. Wortman and Cummings (p. 224) very simply summarize by 
stating "most nations can increase their agricultural production
 

and raise the standards of living of their rural areas if they will." 

It has been demonstrated that prodiction can be increased and, if
 

rep.licated, could make significant increases in national production.
 

Political will will be a determining factor. 
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Thought has been given to replication and the Seventh Five Year 
Plan outlines how this is to be done. Manpower for production has 
been outlined and requested so that in every district in the Terai
 
there can ultim&'tely be five production officers, one at the 

district level md four block production officers responsible for
 

blocks of 1,000-3,000 ha. each. Even these numbers will be
 

inadequate if the offJcers are not well trained and lack or lose
 
credibility in farmers' eyes.
 

It would appear that preservation of the block approach is 
an
 

essential ingredient. This concept fits very well the HMG/MOA
 

"Unified Planning and Implementation of Programs" which was
 

inaugurated in 1980-81.
 

With the use of the cropping systems technologies and methodologies
 

of survey, preproduction verification and pilot production,
 

potentials have been and are being explored in many project areas
 
where production proprams can be undertaken. 

Because the research results are based on a bottom-up approach to
 

develop technology in farmers' fields, the technologies are tailored 

or adapted to local conditions and are sensitive to farmers' condi
tions which include not only agronomic performance but economic 

feasibilities which ultimately relate to family welfare. 

Production programs are also bottom-up in concept, relying and 
dependent on group action among farmers for the creation of produc
tion blocks which can be the management focus of all other inputs

extension services, cash inputs, credit, markets. The decentrali
zation act in essence is striving to achieve the same bottom-up
 

approach to development.
 

Of considerable consequence is the effectiveness of the production 

team in technology transfer through contacts, wh:%ch farmers credit 
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with enabling themt to increase their production. During the rice 
season of 1983, there were production blocks in Chitwan and Parsa, 
with 12.4 farmers involved. During that season 64% of the farmers 
were c .ntacted one or more times. The morc effective program wa,3 

in Parsa where 70% had been contacted while in Chitwan only 58% bad 
been contacted one or more times by members of the production team. 

It is rather alarming to realize that in the next season when five 
districts and over 18,000 farmers involved,were the average 
percentage of farmers contacted dropped to 36% and in Sarlahi
 

district only 12% were contacted oz e or more times in the crop 

season.
 

The study does not say how many were contacted in their fields
 
which is stressed as un extension methodology but the change in 
frequency of contacts is significant and focuses on the difficulties 

of expanding the program. 

Could this reduced number of farmers contacted be a factor in the 

limited increase of only 19% in average yields, when with the full 
package of recommended technology, some farmers in the program were 
getting double the national average yield of wheat? Is it a 

portent of future and even larger "targeted" production programs if 
the ingredients of success are ignored?
 

Ac the project closes May 1985, another wheat campaign has been 

complete'. The program 
was expanded to 17 districts and the 

targeted area was 35,000 ha.1 The problems that were studied and 
reported in the 1983-8h campaign were generally to be magnified 'n 
this i6xger campaign. Measures of performance and problems
 

encountered will be forthcoming.
 

1/ Malla, M. L., 
 S. U. Khan and B. R. Subedi, A Report on the Strategy of 
Implementation of the Production Program, 1983-84. 
Paper Presented at
 
the Twelfth Summer Crop Workshop, Rampur, January 28 to February 1,
 
1985.
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.4. Minikits as an extension tool for variety dissemination
 

The "kit" program envisioned in the project paper was estimated to
 
cost about $ 20 (Rs. 250) per kit. Experience indicates that the 
costs ranged from as low as Rs. 7-12 per kit for rice to Rs, 25-35 
per kit for wheat to Rs. 200-250 for maize. Maize included ferti
lizers and pesticides as a part of the ;'kit" package which accounts 
for the greater overall Incost. view of the experience of the 
project this may not be necessary or even advisable and was
 

certainly more subject to abuse.
 

Miniklts have been an integral part of the Integrated Cereals 

Project from the first year (1977 monsoon crop) when the rice 
program distributed 3,000 minikits. From the second year (1977-78)
 
seed of rice, maize and wheat was available for distribution as 
minikits to farmers. The minikit was a new term but ,ras essentially 
a result demonstration which had been in use by extension for a
 
long period of time in Nepal. Three differences set the minikit
 

program apart. 
 One was that the source of seed and ingredients of
 
the minikits were primarily determined by the commodity programs. 
Second was the smaller size of the minikit compared to the result 
demonstration (which was about three times larger). And third was 

the much greater number so that more farmers were contacted.
 

It could be said that the minikit had another and perhaps much more
 
significant difference and that was in objective. Its main objective
 
was a seed dissemination tool. 
With widespread distribution of seed 
new varieties, which, if accepted, would become a part of the farmer 
seed network of farmer-to-farmer distribution. This network still
 

supplies well over 90% of all seed used in Nepal. 
The minikit
 
program would enable new varieties to be included at many loci in
 
this network and provide possibilities of wider scale adoption if
 

the variety wa. accepted.
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A second feature was a more certain feedback system to extension 
and research. This should enable determination of regional 

acceptances and performance of the varieties introduced in this
 

way.
 

Seed distribution has been made in eight fiscal years (nine for
 

rice) from 1977-78 to 1984-85. Table 12 gives the distribution
 

by crop and other main categories in each year. In maize, 

varieties are now distributed in three seasons - summer (monsoon),
 

winter, spring. In rice the distribution is by normal crop season,
 

early season, and Hills (which is also "normal" but varietal 

composition is different). During the 8-year period a little 

more than 200,000 minikits of the three major cereal crops have
 

been distributed. About 60% of the minikits were in rice, 25% in
 

maize and 16% in wheat. 

The economy of the minikits enabled a larger scale program than
 

vat, envisaged and over a much longer period of time than originally 

scheduled. Instead of a little over 50,000 over a 5-year period,
 

as provided in the project paper, the commodity programs distributed 

almost this many in the first two years. (Some calculations would 

put this number over 50,000 but delivery of wheat minikits the 

second year was faulty and many packets never reached their desti

nations in some instances. ) 

Management of minikits has varied considerably. In wheat, the 

program deliberately distributed only one variety to a farmer, but 

might have several different varieties in a district. In maize,
 

fertilizer and pesticides were a part of the minikit supplied by
 

the commodity program, while with rice and wheat these components
 

were to be supplied by extension, if at all. Otherwise, it was
 

assumed that farmers would provide these ingredients. In other
 

words, the variety could be superimposed on to the farmer's
 

existing crop culture and fertilizer practices.
 



Table 12 - Number of packets of crop varieties distributed as minikits during the life of the project,
 
1976-84 

Year 
Crop ITotal 

1976-77 1977-78 1978-79 1979- 80 1980- 81I1981 82 1982- 83 1983-84 i 1984-85-

Rice - Normal 11679 7145 7650 8700 12890 NA 14923 15395
 
Early 745 i4500 4550 3500 1275 NA 3724 3719
 
Hills -0- 50 50 0 0 1354 1860
 
Total 3000 12424* 11645* 12250 12250 14165 171-54 20001 20974 124163
 

Number of Varieties 
Terai - Normal NA NA 8 8 8 7 5 i 13 
Terai - Early 0 0 0 5 3 5 4 6 8 
Hills NA NA 4 1 1 0 0 2 3 

Maize - Monsoon 6550 4347 5695 6190 3275 3327 4299 4600
 
Winter 440 1400 2630 1162 930 1185 2200
 
Spring 0 C 0 513 355 345 1000 1000 -

Total 0 6970* 5747* 8325 7865 4560 5057 5200 7800 51524
 

Number of Varieties 
Monsoon 7 8 5 6 3 3 4 9 
Winter 3 1 2 2 2 1 
Spring - - 1 1 1 1 1 

Wheat - Total 0 3048* 8220* 3665 2263 3955 4697 4400 3161 33609
 
Number of Varieties 4 3 4 6 7 10 13 8 

57%RR21 39%RR21I 5 
1 29%up26230%UP262 46,!UP262 33%UP2621501Triveni 50%Triveni 

Total 3000 22442 25612 24440 22378 2268 27208 29601 31935 209296
 

* Earlier reported in ICP progress report 1976-79 
Foot Notes: Rice Minikits - Hills 2 kg, 1 ropani (500 sq.M) Terai, 1.5 kg/katha (335 Sq.M.) 
Maize Minikits - Rabi and Spring 1 kg/b00 sq.M, Monsoon 500 sq.M kg 

- Minikits also included urea and/or complexal, and Sevin 
Wheat minikits - Hills, 2.5 kg/one half ropani (250 Sq.M.); Terai, 3.5 kg/katha (335 Sq.M.) 
All crops included instruction booklet (in Nepali) and reaction cards. 
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In rice the practice of putting varieties together varied consider

ably but mainly they followed the wheat system of only one variety 

per farmer although the district agricultural officer could put 

these together with one farmer. Where this was done Judiciously 

as in Bara district, farmers favored the opportunity to make 

comparisons.
 

In wheat about 50% of the minikits have gone to Hill districts.
 

This is probably true of the maize minikts but these data were
 

more difficult to isolate. In the case of rice, the minikit
 

program for the Hills has been very limited. Some varieties for
 

the Hills were included from 1978 to 1980 but then not again until
 

1983-84 when new varieties for the Hills were released. These have 

numbered less than 2,000 annually. These varieties had had limited
 

distribution among farmers in Kathmandu valley, Nuwakot district 

and elsewhere for the previous three or four years. Even with
 

limited distribution it is estimated that there are over 3,000 ha.
 

of these new varieties being grown. In Nuwskot alone over 150 ha. 

is grown, having spread from one kilogram of seed to a farmer in
 

1980. 

Varietal composition of the minikit program followed a rather 

regular pattern in wheat. For the first four years RR21 (Sonalika)
 

was a component making up 30% in the fourth year (1980-81). Since 

RR21 was already widely grown by farmers and its resistance to leaf 

rust was breaking, it was dropped from the minikit program. UP 262 

was introduced in 1977-78 when 29% of the minikits were UP 262. It
 

continued to be the largest single variety for five years (up to
 

1982-83) when Triveni was introduced as 50% of the minikit program.
 

It has been in this position for two years.
 

By contrast, the rice program has had CH 45 and Masuli in minikits 

every year for the entire eight years and no single variety has 

constituted a large percentage of the minikits available. An 

average of 1,500 to 2,000 minikits are distributed for each
 

variety. 
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Maize started out with 9 different varieties in the minikit program. 

These have beer, ;-duced to four varieties in the monsoon season and 

one, Arun 2, in the spring, and one or none in winter. 

Table 3 indicates which of the released varieties of the three
 

crops were in minikits in 1984-85. Minikits are also used to
 

distribute prerelease varieties to farmers. 

Composition of the minikits includes a leaflet (in Nepali) giving
 

the 	cultural practices to follow, and a "report" card to be returned 

with the farmer's reaction to the variety and some quantitative 

measure of yield and qualitative measure of other characteristics 

of the variety compared to the farmer's own variety. 

After three years of operation the minikit program was reviewed 

by APRBO!$ / in contract with the ICP. Four districts in the Terai
 

and 	four in the Hills were included in the study. Farmers,
 

extension staff and crop coordinators were interviewed to determine
 

the 	effectiveness of the ininikit program. Feedback cards received
 

at the commodity stations were evaluated to assess acceptance and
 

spread of varieties and other technologies, and to evaluate the
 

delivery system.
 

The 	numbers of farmers interviewed in the 8 districts totalled
 

612. Other farmers interviewed included 61 who had not received 

minikits and 106 key farmers totalling 779 altogether. In addition 

the three crop coordinators, four regional directors, eight agri

cultural development officers and 91 JT/JTAs were interviewed. 

Results of farmer intervews were generally very positive and 

encouraging. Farmers viewed the overall program as good and
 

I/ 	 Evaluation of Minikit Performance, Two Volumes, Agricultural Projects 
Services Centre, Kathmandu, 1983. 
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favourable. The crop yield results were extremely impressive, 

farmers often estimati g their yields were double what they got 

from their local varieties. The range in increases of course 

varied greatly from district to district, farmer to farmer, crop
 

to crop, and variety to variety within a crop. Farmers' estimates
 

of yield increases ranged from 25-200% with the majority estimating
 

25-50% better yields with the minikit varieties. The regional
 

adaptation of varieties wtzs not particularly noted as a result of 

the interviews.
 

Varieties included in minikits generally showed better yield 

performance than the local varieties. Laxmi and C1145 rice 

varieties and NL 88 wheat proved to be exceptions. Rice varieties
 

had received widest dissemination among the districts sampled.
 

Although the maize varieties were less generally distributed,
 

wherever distribution was made the varieties were superior to
 

locals with which they were compared. Rampur Yellow had the best 

yield followed by Sarlahi Seto and Khumal Yellow. The wheat 

varieties had been distributed in only two of the four (now five) 

development regions. RR 21 and NL 30 were superior in yield in 

sampled districts except Chitwan where the "local" wheat variety 

was probably tn improved variety since wheat is a relatively new
 

crop in the area. (It is interesting that the sterility in NL 30
 

which has been observed in farmers' fields in the districts of the
 

Eastern Region was not reported in these studies.) 

Farmers felt the minikit program was successful and would like to 

see it continued. In fact an answer to another question indicated
 

a majority would be willing to purchase minikits for their use.
 

Since one of the objectives of the program was to utilize minikits
 

as a seed dissemination system an assessment of what farmers did
 

with the crop they produced is of value. In all instances, except
 

for wheat in the Terai (48%), the majority of farmers would save 
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seed from the crop grown from the minikits. Whether the exception
 
in case of wheat reflected a negative reaction to the varieties
 
or was because farmers have difficulty in storing wheet seed in the 

Terai is not known. 

In addition to saving seed for themselves farmers indicated they 
shared seed with their neighbors. In the Terai, 123 farmers 
receiving min.its supplied seed to 443 other farmers (or 3.6
 
farmers for each farmer receiving a mirikit). In the Hills 82
 
farmers shared seed with 629 of their neighbors, or 7.7 farmers per 
farmer receiving a minikit.
 

The value attached to minikits by extension personnel and adminis
trators was less than expressed by farmers. There are probably
 

reasons other than varietal performance which were affecting Judge

ment of the RD's, ADO's and JT/JTA's.
 

It is of interest that the report cards that had been returned to
 
the crop coordination centers were not fully utilized by commodity 

programs in evaluating farmer reaction in a detailed way. 
An
 

analysis was made of percentages of cards returned and some reports
 
have been made to various workshops but the information does not
 

appear to have been well utilized (at that time or since).
 

In the sampled districts, returns of report cards were variable,
 
yet the percent received nationally and even from the sample
 

districts provides an adequate sample to assess crop performance
 

and farmer reaction.
 

There was a rather large discrepancy between the number of minikits
 
earmarked by the commodity programs and those received by the 
respective ADO for distribution. Apparent reasons were that the
 

channels of distribution and timing of distribution allowed for
 

diversion of the minikits to other districts. Yet this should
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have been compensated in reporting from those districts actually
 
receiving the mdnikits. 
There is always a question of whether
 
minikits refers to numbers of packets or whether it refers to
 
numbers of farmers. One farmer can receive one to three or more
 
varieties in "one" minikit. 

For the 8 districts sampled, only 37% of the minikits were received
 
while in 47 other districts, the percentage received was 
reported
 
as much more. Of 26,000 minikits distributed over 97% were received 
and of those received 99.4% were distributed to farmers. 

Timeliness of receipt of minikits and condition of the packets
 
received have been a concern since the chief objective "s to have
 
quality seed in farmers' hands at the proper time.
 

To the credit of the commodity programs, farmers who received 
minikit seed were generally of the opinion that condition of the
 
seed was good. Only I to 
4 percent reported that condition of the
 
packets was poor. 
On the other hand the ADOs reported a higher
 
percentage receipt of minikits in poor condition. 
This is
 
especially true if the delivery route and time were longer. 
In
 
one year, Kailali district reported 100 percent damage -f the maize
 
minikits. 
 However, damage reported was generally less than 10 to
 
15 percer'. 
This then accounts for the different reaction of
 
farmers and ADOs. 
ADOs and their staffs naturally would not pass
 
on to farmers those minikits which have been damaged and farmer
 
reaction would not reflect the true percentage of minikits damaged
 
in the dastribution process.
 

Maldistribution of minikits has brought statements of alarm from
 
many quarters. These malpractices include minikits lying in offices
 
after the sowing season; political pressure on agricultural officers
 
to distribute seed to favoured farmers; officers taking minikits to
 
their home districts; some families obtaining enough minikits to
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sow their entire crop area; 
and some farmers receiving minikits
 

year after year. 

These malpractices have generally gone unrecorded and might account 
for some of the discrepancies between minikits distributed by the
 
coordinated programs and the number received in the distrit. 
Since
 
these were unrecorded it was only the verbal reports of respondents,
 

off-the-record, that enable some estimates of these channels of 
minikit use. Although all defects are acknowledged probably the 
greatest defect in the system would be the late receipt of minikits 
so that they could not be effectively used in any way.
 

Perhaps the minikits most subject to abuse are the maize minikits
 
which contain fertilizer and pesticides as well as seed. Fertilizer
 

could be used for other crops which farmers have and on which they
 

place higher value.
 

As indicated above the commodity prcgrams have not utilized the
 
information on the returned cards to any great extent. 
 However,
 
a recent report of the wheat program shows they have studied the
 
feedback cards. Out of h400 farmers receiving minikits 1050, or
 
23.8%, returned cards providing information on the performance of
 

the variety they received. These returns are better than the
 
percentage of farmers reporting on wheat in the first 3 years (in
 
the sampled districts of the APROSC study). 

Out of the total number reporting, 782 or about 75%, were saving
 
their own seed for use in the succeeding year. This is 
a more
 
significant figure than the 48% found in the APROSC study and may
 
indicate the earlier figure was a reflecticii of low varietal 
preference. 

The numbers of farmers saving seed was especially high in the Mid-

Western and Far-Western Regions where 85% and 90% of the farmers
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respectively, saved seed from their plots. 
It would still appear that
 
this is an effective seed dissemination tool. The assessment of the
 
feedback cards showed that Triveni which constituted 505 of the
 
minikits supplied was liked by many farmers and had a wide range of
 

adaptability, especially in th: mid-hills.
 

During the course of the APROSC study a lengthy discussion of the 
minikit program ensued at the 1980 summer crops workshop which led 
to the preparation of a statement on minikits which sought to clarify
 
objectives, relationships between research and extension, budgeting,
 
allocation of minikits etc. 
This was the first time that the
 
Department of Agriculture had really tried to develop overallon 


statement which would clarify the program.
 

The statement though brief was quite complete and comprehensive and
 
helped to clarify the relationships of the commodity programs and
 
the extension services and their areas of responsibility.
 

Even so, the extension service still feels that minikits are an
 
added responsibility over and 
 above their normal result demonstra

tions. 

Since the evaluation by APROSC the minikit program has improved
 

during the planning stage which is done at the time of the regional
 

working group meetings. The numbers of varieties in the case of
 

rice and wheat have increased. There has been a gradual increase 
of minikits in rice so that there are presently about 50%more rice 
minikits distributed than in 1979-80. Minikits in wheat and maize
 

have been reduced to some extent and range from about 5000 to nearly 
8000 and maize and in wheat from a little more than 2000 in 1980-81 
to nearly 5000 in 1982-83. These variations are dependent on seed
 

supply, how many varieties are to be distributed and the demand from 
the ADOs as they meet in the regional planning sessions.
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The abuses of the first three years of the program were to be
 
corrected by the policy statement issued by 
 the Department of 
Agriculture. This will 	require a level of supervision wJthin the 
extension service and in the comnodity programs.
 

Basically, the objectives of the minikit program are still valid.
 
Weaknesses reported in the APROSC evaluation and more recently are
 
not weaknesses of the minikit program but in implementation. They 
are not peculiar to the minikit pro)gram and could be found in the 
regular result demonstration program.
 

Minikits have provided an excellent means of seed dissemination.
 
If 50% of the 200,000 plus minikits reached different farmers and 
each farmer gave, sold, or exchanged seed with at least five of
 
his neighbors the program has reached half a million farmers in the
 
course of the project.
 

The program needs to keep the objectives of the minikit in mind,
 
which are as follows:
 

"l) 	To help increase production by quick dissemination of improved
 

varieties,
 

2) To popularize the varieties and component technologies,
 

3) To give a choice of varieties among farmers,
 

4) Evaluation of the selected varieties and technologies and to
 
maintain a feedback system for researcher and extension."
 

(from DOA policy statement).
 

The minikit program is dynamic and continues to change. 
Weaknesses
 
now may be less apparent than in !980-81. Evaluation should include
 
the system itself. Weaknesses still apparent include 
-


1. The single variety minikit which gives the farmers a choice
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between his variety and the new one. Tt does not give a choice 
between or among minikit varieties. Two or three varieties 

each with lOu different farmers in the smwri rieio, col1d lead 
to the demand for all varieties from the same rc-:,,: *,Lt if all 

varieties were g-iven to 100 farmers this world v'wro to 
some number less than those two or th:-ec becai:se the .00 far: ers 

would have an opportunity to evaluate 0.1l vari,.tis ai, the 

choices of the majority would identify one or twD as .ost
 

acceptable. The wheat prolram, in the initial years, had a 
deliberate one-variety minikit program to -reate genetic
 

diversity by getting farmers to adopt more varieties in a 

region to reduce the problem of genetic vulnerability of RR 21. 

This to a measure has been achieved and may no longer be a valid 

reason. Presently it does not appear possible to identify
 

regional adaptability from minikit performance. This continues
 

to create problems for follow-.up seed programs es well as
 

varietal maintenance of too many varieties by breeders. Some
 

enterprising ADOs assembled the minikits into 	groups so that 
farmers could make comparisons and be more liltely to show a
 

preference for a small number of varieties in a given district 

or region.
 

Resolution of the problem can be nartially achieved by deter

mining regional adaptions or pref,!rences before widespread
 

dissemination of one-variety minikits. 
Farmer field trials and
 
some minikits of more than one variety which are closely
 

monitored by the commodiLy z.taff would establish 'Thich varieties
 

could he useO in one-variety minikits.
 

2. 	Clinging to varieties for a period of eight or more years would
 

appear to bo a product of stagnation o.:,
not getting the areas of
 

adaptation well enough identified which necessitates a longer
 

period for a variety to be in a minikit program. It could also
 

http:follow-.up
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mean a lack of dynami~m in the breeding program. The fact that 
a variety like Masuli is still spreading in Saptari and Siraha 
districts indicates a problem of lack of focus in the distribu

tion of minikits.
 

3. 	 The minikit is a result demonstration and can serve in place of 

the old result demonstration. The extension services could 

well afford to eliminate the less effective of the two systems. 

The minikit serves for seed dissemination. The production 

program utilizes seed multiplied from minikits (and Preproduc

tion Verification Trials) so the result demonstration would 

appear to lapk a place in the overall extension strategy. Where 

a defined area (pocket or special) program 1i under way, the 

minikit should br concentrae.!d in other areas of the district 

or region. 

4. 	 The minikit program has provided a useful linkage between 
extension and research so that both can be involved with the 
farmer in a continuing process of creation-transmission-adoption 

of technology. 

5. 	Uneven financing seems to have deterred the rice minikit program
 
for the Hills. With new varietiesthere are excellent opportu

nities to get these varieties disseminated through minik . 

Other financing problems appear to be the travel restrictions 

imposed on the staff at the research centers. Better deployment, 
not as a large team but severajl teams going in different direc
tions might enable the commodity programs to monitor the minikits 

more effectively.
 

6. 	Keeping the minikit report card evaluations up to date if resear

:ars - are to take advantage of the information provided. The 
reaction of farmers and extension are valuable guides to the 
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research program. If these report cards are ignored it means 
research is not keeping abreast of the farm-level situation or 
the data because of faulty card design reports are not va.idor 
or relevant. If the latter, then the commodity programs need 
to change the cards to make them relevant and the data meaning
ful. 

7. 	 It appears that it would be appropriate for the DOA to review
 
the policy statement of 1980 and the practices that have been
 
involved in order to maintain the minikit program as a 
relevant
 
program for extension, research, and farmers. 

The 	 recommendation of the USAID review of ICP in January 1983 are
 
relevant to the review and 
 are 	presented below for guidance, adminis
tration and implementation of the minikit program.
 

a) 	The minikit program should continue and the commodity programs
 
should direct the programs but with more consultation of the 
ADO's and the Cropping Systems Program in designing minikits
 

for specific areas.
 

b) 	 The minikit program should be directed more to areas where 
improved varieties are not grown, those areas to be identified 

by surveys. 

c) As the minikits are distributed JT/JTAs should instruct farmers 
about the complete management package: variety, fertilizer and 
other cultural practices, plant protection, and how the variety 
fits his cropping system. 

d) The farmer feedback on reaction to varieties should be obtained
 
by surveys conducted from the district office. 
Sampling
 
farmers rather than a voluntary response would give more valid 
information on varietal performance. 
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5. Linkages with other projects for technology transmission 

The "mandate" of the ICP included production but since the project 
was nationwide the means of influencing production by the limited
 

staff and funds available to the project had to be maraged in such
 

a way as to make the resources of funds and manpower effective. 

The expansion into production at sites where cropping systems
 

research work was being done was natural and straightforward. The 
relationships to other areas required different arrangements since
 

many districts were covered in the ma:,dates of other development
 

projects.
 

The question would be, how could the cropping systems technology 
and extension methodologies be transferred to the other projects
 

and be accepted by them. 
Two seminars in 1981 gave an opportunity
 

for the ICP to present information on these various aspects of the
 

cropping syztems program. The first,"Nepal's Experience in Hill
 

Agriculture" in March-April 1981, a paper l / presented some of the 
economic results of the Cropping Systems program with implications 

of these potentials for Hill Agriculture. In the seminar on 
"Appropriate Technology for Hill Farming Systems" (June 1981), five 

(Appendix B. ) out of 14 professional papers presented covered the 
various aspects of the cropping systems technology. Representatives
 

of donor agencies and projects were participants in these seminars
 

so that there was a good opportunity for them to become acquainted
 

with concepts, the technologies, and methodologies of on-farm
 

research and technology transfer. The recommendations of the second 
seminar were quite specific in addressing the needs of Hill farmers
 

and supported the farming systems approach to development and trans
fer of technology for small Hill farmers, and endorsed the techno
logies and methodologies of the Integrated Cereals Project, especially
 

the cropping systems research and extension approach.
 

1/ Rana, Prithu N. and Sudarshan B. Mathema, Changes in Relation to 
Productivity and Income in Hill Farming Systems, Nepal's Experience

in Hill Agriculture, ADC, 1981. 
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The participation of the staff of ICP in the crop commodity semi
annual seminars and the participation of personnel from other
projects gave good opportunity for an exchange of inf,;7imation and
ideas related to the utilization of the information by other

projects. Tne projects most logically to take early advantage of
this information would be sister projects funded by USAID, and this

opportunity was probably the first real effort to have anotherproject utilize the methodologies and technologies in their project
production activities. The following report on a sister project

illustrates the collaborative effort to utilize the manpower,
technology, and methodology of the Cropping Systems Program in 
other projects.
 

Because national production was beyond the scope of ICP the best
 
way to assist in production aside from the small areas adjacent to
the cropping systems site research centers was by training. 
The

manual "Guidelines for Preproduction Verification Trials of

Cropping Systems Recommendations" 
was prepared and training courses
 
organized for all groups and agencies that could be accommodated bythe staff of the Cropping Systems team. Training was continued
from 1981 to the end of the project period. These training programs
have reached staff in the Rapti Zone project, the Resource Conserva
tion and Utilization Project (the most recent in May 1985), the

Hill Food Production Project, the Agricultural Extension and
 
Research Project, CARE/SFDP, the KHARDEP, as well as staff of the

Department of Agriculturds Badhi Utpadan Karyakram production

campaigns in the Terai, first with five districts and then with 17
 
districts.
 

The training was first attempted at more centralized locations but 
ultimately was taken to the districts themselves wherever the 
trainings could be organized.
 

After training and prior to the preproduation verification trials,
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Cropping Systems staff assisted, sometimes on a contract basis, in
 
the site surveys and preparation of site description reports.
 

These are listed in Appendix C, and include nearly 50 sites in 36 
districts, mostly in the Hills.
 

The ICP staff followed up with monitoring the performance of the 
Preproduction Verification Trials and prepared several reports
 
covering data collected in 1981, 1981-82, and 1982-83 (Appendix B).
 

a. Rapti Rural Area Development Project
 

The Rapti Rural Area Development Project organized training programs 
for their district officers in Nepalgunj in 1981, where the ICP
 
staff were the main resource persons. After receiving the informa
tion the officers felt that the JTs/JTAs responsible for implementa
tion would also need training and another training program for this 
group was held at Khumaltar. To provide further support two Peace 
Corps Volunteers with ICP were transferred to the RAD project to 
assist in conducting preproduction verification trials in the
 
project districts. The training programs were held in March and
 
April 1981 and the transfer of the PCVs took place in August 1981. 

The real cropping systems zonal program began with the winter 
season of 1981-82 with the objective of utilizing the cropping
 
systems approach to agricultural extension in this new project in
 
the Hills. The PCVs worked for one year until the end of their
 
tour, October 1982, and then returned to the project umder contract
 

to PADCO as Cropping Systems Specialist in April 1983.
 

The cropping systems methodology of site survey, preproduction
 
verification trials and production was followed, with good results.
 
In addition to the earlier training, twenty five of the JT/JTAs
 
staff and others were trained in a 3-weeks course in 3985 in
 

cropping system5 x=thMology for site description for organizing 

productiom programs. 
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Surveys have been completed in 27 ptnchaysts in the five districts.
 
Production programs in 1984 Kharif were organized in 12 panchayats
 
but involved at least two sites and farmers groups since an upland
 
and a lowlajd pattern was involved in each panchayat. The total 
area in maize and rice was 215.5 ha. involving 567 farmers or only 
0.38 ha per farmer.
 

Two maize production blocks involving about 25 ha. in Dang were
 
failures. For the other maize production blocks yields averaged
 
3.96 T/ha. There are no.records of farmers in adjacent areas but 
the PPVTs showed good percentage increases inyield.
 

In the following wheat season, 1984-85, 52 sites had a little over
 
1000 ha. in production blocks Pnd a similar area for rice is
 
projected in 1985, Kharif.
 

Based on reports,1/ results and benefits of the program include 

1. A much more active extension program of on-farm demonstrations,
 
an increase in activities of three to four fold.
 

2. Surveys completed in 24 of the 27 panchayats in for districts.
 
Reconnaissance indicates that it may not be necessary to make
 
surveys in every panchayat since other panchayats may be similar 
to some which have already been surveyed. 

3. Saving seed from PPVTs has enabled farmers to have seed available 
"or production programs. F.rmers have had active support from
 
the ADO's through a seed storage bin program.
 

4. Because new varieties have been in the PPVTs, farmers'
 
acquaintance with these varieties may be as much as 5 years
 
ahead of other districts in the Western Hills.
 

1/ Smith, Sandy. Project completion Report. Rapti Integrated Rural
 
Development Project, April 1985.
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5. 	Introduction of new wheat varieties reduced risk to farmers
 
since the project zone had had almost 80% of the wheat area
 
planted to iR 21 which has become susceptible to leaf rust.
 

6. Rice varieties which were more productive and hF.d acceptable
 

straw production were identified.
 

7. Instead of the general fertilizer recommendations for maize,
 

lower, more uppropriate levels were verified and were adjust

able to the level of compost farmers use.
 

8. 	Surveys identified Pyuthan as a district more like Terai and
 

PPVT components were more appropriate than those use in the
 
traditional result demonstration.
 

9. Although just beginning, block production programs are 
considered the only way the extension service can conduct 
realistic production programs. 

10. 	Development of extension visual aid materials should continue
 
to be based on the results of the PPVTs. 

11. 	Staff training in refresher courses should be an annual
 

program.
 

12. 	A production program can be initiated when only one crop in
 
the pattern has the appropriate technology.
 

This 	effort by a sister project is probably the most ccmpletely
 
documented and provides excellent support to the cropping systems 
approach as an extension system as well as an adaptive research 
system in farmers' fields. 

b. 	 Resource Conservation and Utilization Project 

The 	 RCUP's most recent report indicates that they have PVTs with 
25 farmers in Myagdi district and 34 farmers in Gorkha District 
with 	some additional PVTs in Mustang. The linkages with RCUP have 
been 	 good, again partially the result of the common funding agency. 
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c. Koshi Hills Agricultural Program
 

The Koshi Hills Agricultural Program (KHAP) of KHARDEP has taken
 
advantage of the crtpping systems approach developed by ICP. 
 Opera
ting out of 12 service centers in four districts, the process of
 
site description and preproduction verification trials has been
 
established preparatory to production programs to follow. 
They
 
have drawm heavily on the cropping systems methodologies and seek
 
to use these for more specific recommendation domains for different
 
agroclimatic situations which occur in that zone. 
Keys to imple
menting the on-farm cropping systems trials and the extension programs
 
are a) local staff selected from local people who have a high level
 
of credibility and integrity and b) fortnightly meetings held at
 
each sub-center. 
They consider "Farming Systems research methodo
logies are the basic entry point in developing integrated program
 
technologies for crops, livestock and forestry appropriate to the
 
diverse situations of hill farmers."l/
 

d. Small Farmer Development Projects/CARE
 

CARE in collaboration with the Small Farmer Development Projents of
 
the Agricultural Development Bank/Nepal have utilized the assistance
 
of the Cropping Systems staff in training, site surveys and
 
descriptions. Personnel trained in the program are active in
 
implementing methodologies developed by the ICP. 
The technologies
 
introduced have had a definite impact on 
"increasing crop yields of
 

the many hundreds of farm families- / of the SFDP.
 

e. Agricultural Extension and Research Project
 

The activities of the Agricultural Extension and Research Project
 

/ illett, A.B.J., 
Koshi Hills Agriculture Programme, ij outline,
 
September, 1984.
 

2/ Personal Communication from Tom Alcedo, CARE, April, 1985.
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inzluded support to four regional research centers, especially in
 

the area of research outreach from these centers and in the organi

zation of meetings of research and extension staffs on a bimonthly
 

basis as a part of the Training and Visit System of the Project.
 

This gave opportunity to introduce concepts for adaptive research
 

in farmers' fields and the cropping systems approach to technology
 

development. The Guidelines manual was abridged and used as a
 

guide for the staffs of the various centers. Limited success was
 

achieved from the efforts, but the socio-economic components of
 

site surveys, prior to preproduction verification, were largely
 

ignored.
 

Production programs were initiated in the AERP districts which
 

necessitated some effort to synchronize the T and V system with the
 

production effort. The Project Coordinator as well as production
 

staff made sincere efforts to accommodate both concepts and staff
 

to endeavor to make the production program and the T and V system
 

integral parts of the program of the Department of Agriculture.
 

Since production is the ultimate aim of the T and V System of
 

extension the incompatibilities are primarily administrative
 

concerning staff salaries and the use of :'contact" farmers in the
 

production program.
 

f. 	The Hill Food Production Project (IIFPP)
 

The HFPP had support of the Cropping Systems Program personnel in
 

training staff in the initial stages of the project in 1981.
 

Although the methodologies were not followed explicitly, results of
 

on-farm trials radiating from the agricultural services centers
 

(ASC) where they were under the management of the Senior Subject
 

Matter Specialists created good information- / on varietal performance
 

in wheat (UP 262), rice (Khumnal 3),maize in upland (Khunal Yellow)
 

1/ 	Gorrez, F.D. Jr. End of tour report, Hill Food Producticn Project,
 
Nep/80/019, Department of Agriculture, December, 1983.
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and lowlands (Arun 2). These results were related to land type3 
and patterns in which these varieties were best fitted. Based on 
these results decisions were made to proceed with the Impact
 

Production Block as a means of increasing production and farmer 
welfare. In 1983-84 wheat production was programmed on 230 ha. 

g. Initiatives of individual Agricultural Development Officers
 

Perhaps of greatest significance in the linkage story is what can 

happen in the case of individual initiative in a non-project district. 

Mr. Vinod Sharma, an Agricultural Development Officer of Kaski 

district had attended IRRI's Cropping Systems training program in 

1980-81. The activities and results of the cropping systems site at 
Pumdi Bhumdli in Kaski district were familiar to Mr. Sharma. When 

it appeared that results of Khumal 3 (then K 39) rice and Arun 2 
maize were showing promising results he became interested in utiliz

ing this technology in other areas of the district. 
A site survey
 

(Apendix C) was conducted at Ghachok with assistance from the
 

Croppi:g Systems staff. Pattern trials of three patterns, five
 

farmers with each, were established in 1982-83 based on the survey
 

and trial information from Pumdi Bhumdi. Since new technologies
 

had riot been widely adopted by farmers there was an opportunity for
 

an increase in production to occur. PVTs were continued through
 

1982-83. Results indicated the patterns could provide yields of
 

about 10 T/ha per year with increases in yield over the local farmer
 

practices of, 85, 91, and 117% for the rice-wheat-maize, maize/
 

finger millet-wheat; and maize-rice-fallow patterns respectively.
 

Varieties contributing to these increases were Khumal 3 in rice,
 

UP 262 in wheat, and Arun 2 in the lowland rice-wheat-maize pattern
 

and Khumal Yellow in the rice-maize and maize/finger millet-wheat
 

pattern.
 

Pilot production with Khumal 3 and Arun 2 started after the first
 

pattern trials were conducted. Areas continued to expand in these
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and the other new varieties. In 1984 there were 20 ha. of Khumal-3 

and in 1985 it is estimated the area will be 50 ha. In 1985 Arun 2 
will nearly saturate the 70 ha. maize area devoted to the rice-wheat

maize pattern and Khumal Yellow in the other two pattern areas. UP
 
262 and RR 21 were the predominant wheat varieties in the 1984-85
 

crop occupying 10 and 40 ha respectively.
 

The enthusiasm of the farmers has created considerable interest
 

among other farmers and field days in the wheat season and the rice
 

season are attended by farmers from many surrounding panchayats.
 

The Ghachok farmers have became a seed vii Lage 'nd are a source of 

supply to the neighboring panchayats. Evn though.the ADO has 

changed the interest in Ghachok has been ustained by the new ADO 
who is instrumental in organizing the Farmei Field Days which are 

so well attended.
 

It would appear that this type of activity could be replicated in
 

many districts and areas within districts so that small scale
 

production programs could emanate from the survey and preproductions 


verification trials conducted by farmers in their fields.
 

h. Summary
 

Although the above instances do not cover all the project areas of 

Nepal they serve to illustrate how linkages can be developed and 

what can be accomplished when the technologies and methodologies 

are utilized. It is significant that the ICP is a part of the 

Department of Agriculture and it is thus the Department of Agricul
ture that has the technologies and methodologies to provide to the 

projects and project areas of the country. Although the technologies 

are subject to verification, the methodologies for doing so have been 

developed andthese further extended into the means of implementing 

production programs.
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D. Women in Extension
 

Based largely on need and on the detailed study-" of Women in Nepal the
work plan for ICP 1982-84 dwelt in 
some detail on the development of
 
and utilization of women in extension activities.
 

In an 
initial step women were assigned as production leaders in threeof the cropping systems sites where production efforts were underway.
Four women were assigned in Chitwan, two in Chauri Jahari and two in 
Khandbari.
 

The ICP annual report, October 1982 to S'ptember 1983 states "This
endeavor to use farm women as 
prouction leaders was only partially

successful since the women were not adequately trained and personnel

at the sites were not sufficiently briefed as to the manner in which
the women assistants could be of most use to the program." 
 The women

served for periods of 6 to 10 months and the report concludes "In
 
retrospect, it might have been better if more senior women agricultural

officers had been assigned to the sites, as a first step. 
They could
then train the women production leaders and women JTAs and assist in
establishing liaison between the women extension agents and the farm
 
women of the communities."
 

In the meantime the ICP comm.issioned a project on "Plannjnr Extension

'
for Farm Women. ; This 
was a detailed study, surveying farm women in
four different districts of Nepal. 
The purpose of the study was to 1)
define hov female farmers 
can most effectively be reached and what is
the information they need, and who at different levels in the extension
 

system should deliver the information, 2) give extension personnel and
trainers a better basis for designing programs ind trs'ning and placing
female JTs, JTAs AAs,and and 3) recommend an implementation proposal inwhich female extension agents can be trained, placed, and monitored.
 

1/ Acharya, Meena and Lynn Bennett, The Rural Women of Nepal, Center for
Economic Development and Administration, Tribhuvan University,

Kathmandu, 1981.
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This study was conducted primarily by a team of women 
consultants for
 

six months from December 1983. In addition to 240 women farme .s 
inter
viewed, the ADOs, JT/JTAs and AAs were also interviewed. In addition
 

policy makers and program planners in the Ministry of Agriculture,
 

Department of Agriculture, the ICP staff, the USAID staff and others
 
were !hterviewed. 
The main portion's of the summary and recommenda

tions from this valuable and interesting study are as 
follows 

"A major finding, which was not directly sought but certainly made this
 
analysis more difficult, is the fact that neither farmers nor extension
 
agents have given much thought to the optimal style and content of
 
extension for female farmers. 
Most female farmers had difficulty even

articulating the problems they face in agriculture, though the problems
 
may be central to their very existence. Likewise, male extension agents,

who make up the majority of the extension labor force, were often hard
 
put to define major areas in which female farmers need information.
 
Male extension agents talk primarily to male farmers. 
 Thus, how much

weight to assign to their suggestions and/or perceptions of how to
 
reach female farmers? 
 Given this, it became important in the data
 
analysis to balance what the respondents said with impressions from the

field and other data sources. 
 It also convinced the researchers that

before conclusive recommendations 
can be made for a long-term national
 
strategy, some of the tentative conclusions drawn from this study must

be tried and tested in the field. As an implementation phase was anti
cipated at the outset of this study, the recommendations seek to be as
 
specific and detailed as possible with respect to 
follow-up action
 
research."
 

Following these findings and observations, in conclusion the report
 

made thes recommendations.
 

'1. Improvement of the Extension System
 

a. The ideal extension agents to reach women 
farmers are grassroots
 
level (AA) women who are recruited locally, so that they will
 
be familiar with the farmers and the local area. 
These women
 
should have some education (7-8 class) so that they will be more
 
easily trained, but not so much that they are over-qualified and
 
have high aspirations beyond the village. 
They should be
 
respectable within the community i' terms of age and marital
 
status. The incentive to becoi,.z ,As 
should be great enough to
 
encourage such women to become AAs vs other grassroots kinds of
 
workers for whom basic education is also a prerequisite.
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b. 
Ideally the WAA's should be supervised by a female JT/JTA or a
male JT/JTA who is aware of and sensitive to issues concerning

women farmers and women extension agents.
 

c. 
Female AAs should be assigned to smaller working areas so they
can more effectively cover their territories.
 

d. 	The most effective way to contact female farmers is probably
to organize them into informal groups through which women can
share information and 	give each other mutual support. 

e. 	 Women, if recruited locally, need not be assigned in teams,since they should be familiar with the territory and farmers.Teams have not always been successful in the past and are r.
 
added expense, if not successful.
 

f. 	Meeting places for groups should be in acceE3ible locations
which will not be too disruptive or distracting for information
dissemination. 
Meeting times should take into account women's
work schedules which may vary according to location and season.
 

g. 
Childcare arrangements may need to be made to allow for women's
participation in extension activ'ties. 
 This may be a simple
arrangement whereby a local woman who perhaps is older or
landless is hired to tend the children while their mothers are
engaged in various activities or meetings.
 

h. 
The salaries of AAs should be carefully examined to determine
if it adequately compensates their expected workload.
 

2. 	Curricula/Training
 

a. 
In general, male and female extension agents should receive
the 
same training and this training should be mostly practical,

hands-on information.
 

b. 	In all of the 
courses on 
rural sociology, communications, etc.,
more emphasis should be placed on 
the 	role of women, cultural
and social factors influencing women's adoption of new ideas,
and the importance of women's participation in extension acti
vities.
 

c. 
Extension education courses should include components on
identifying and mobilizing female leaders, development and use
of audio-visual aids, group organization, and the need to
 
contact more female farmers.
 

d. 	Irrigation ranked as 
the largest problem of female farmers, yet
it is not included in much detail in training courses. 
 More
training is needed in now to develop small-scale irrigation,
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how to mobilize groups t) carry out an irrigation project,
and where to refer farmers to obtain assistance and informa
tion. 

e. 
Kitchen gardening is a major information need of female
farmers. Althou',h it is covered in training courses, more

detail is necessary with respect to disseminating information
 
to women, who are primarily responsible for the kitchen gardens.
 

f. Housing facilities need to be provided for female students in 
a
 secure location. 
In the long term, hostels should be construc
ted. In the short term, other arrangements must be made.
 

g. Scholarships for wouldwomen encourage more participation in 
training becaus.e families 
are less likely to support daughters

in school. Quotas for enrollment should also be set to ensure 
having women in training courses.
 

h. Childcare arrangements need to be made available at training
centers so women can participate. The arrangements need not
be complex or difficult, but may entail the hiring of someone
 
to look after the children. 
How to set up a simple daycare

system for women should also be included in the training 
curricula. 

3. Phase II - A Proposal 

A proposal for a two year phase II implementation study is also

included herein. 
This study would include the recruitment, training,
and placement of female AAs in the field. 
Studies would be conducted

comparing 1) the effectiveness of AAs who had been supervised by
women vs. those supervised by men, 2) those who used e 
individual
visit approach to extension vs. those using a group approach and 3)

a comparison between those working in the Terai and those in the
Hills. 
 The study would also include a detailed review of all
training curricula and development of audio-visual materials for
 
training.:: 

With so much insight regarding women farmers and the who, what, andhow questions answered the next question to answer is when. 
Phase

II hopefully will be taken up and everyone can come a few steps
closer to effectively reaching this important segment of the farming
 
community.
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E. n n z 

1 -
The academic training component sent 
a total of 33 candidates for
degree programs (Table 13). 
 Seventeen were se'.ected for M.Sc. in theUSA, six for the Philippines, fivc in India and one in South Korea.Fo1r candidates were selected for Ph.D. programs. Two went to UPLB in
the Philippines and nne each to the USA and india. 
 These numbers were
more than originalij scheduled but sending some to India where most of
them were supported by non-dollar funding and some to the Philippines

enabled a greater number to be accommodated in this program.
 

Irrespective of country of training, the students required a greater
number of months to complete their degree programs than originallyscheduled. 
M.Sc. programs averaged 31 person months for completion
against the 24 months originally programmed or 6 to 8 months more time
required. Only two candidates completed their prcgrams in the allotted24 month period. For Ph.D. degrees the average additional time required
was only 3 months more than the 36 months scheduled.
 

The primary objective for academic training was to improve the capabi.
lity of the commodity programs and the cropping systems programs.Although one Ph.D. and two M.Sc.s were selected specifically for croppingsystems agrcnomy, none of these are now directly related to the cropping
systems program based at the Agronomy Division at Khumaltar.
 

There is only one Ph.D. now associated with the crop in which he
received training. The one trained in grain legumes has postagronomist a as Jutein Tarahara. The one with a Ph.D. in extension has a post asADO but is serving as Executive Director at APROSC. 
The fourth was
selected from extension to pursue an agronomic degree in cropping systems.
He has returned to extension where hopefully his cropping systems
training will be valuable in implementing extension programs based on
 
cropping systems.
 



Table 13 - M.Sc. and Ph.D. degrees completed under the Integrated Cereals Project - 1976-84 

Name 	 Program Degree Completed Institution
 

1976 SELECTIONS 

I. Thaneshwar Pokhrel 
Wheat Breeding M.Sc. 
 Feb. 1979
2. 	Rajman Choudhary Soybean Agronomy M.Sc. 
New Mexico State University


Feb. 1979 Tuskegee Institute, Alabama
3. G~esh K.C. Entomology M.Sc. April 19794. B.R. 	 University of California, DavisAdhikary Rice Breeding M.Sc. June 1979 Texas A & M University5. Shiva K. Chaudhary Soybean Agronomy M.Sc. Not returned University of Illinois 

1977 SELECTIONS
 

6. Ragvendra Misra 
 Soil Microbiology M.Sc. Sept. 1)80 University of Missouri
7. J.R. Baral Extension Ph.D. Nov.8. 	 1981 UPLB, PhilippinesKedar Upadhya Extension M.Sc. Aug.9. D.N. Choudhary Cropping Systems 	
1980 Punjab Agric. University, India

M.Sc. July 1981 Himachal Pradesh Agric. Univ.,
Agronomy10. C.R. Yadav 	 IndiaMaize Agronomy M.Sc. April 1980 
 Punjab Agri. Univ., India
11. B.K. Gyawali Entomology M.Sc. 
 Dec. 1981 UPLB, Philippines
 

1978 SELECTIONS
 

12. Gyan Lal Shrestha Rice Breeding M.Sc. Sept. 19^l Seoul National University, S.13. Kaushal K. Lal 	 Korea
Maize Breeding M.Sc. Jan. 1982 
 Kansas State University
14. K.K. Sherchand Maize Agron./Breeding M.Sc.

15. 	 Not returned Kansas State UniversityB.B. Mathema Rice Breeding Ph.D. Oct. 1982 UPLB, Philippines16. N.A. Khan Cropping Systems Ph.D. June 1984 Himachal Pradesh Agric. Univ.

Agronor3 

18.7. M.L. Sah Wheat Breeding M.Sc. June 1983R.N. Shah Soil Science 	 Punjab Agri. Univ., IndiaM.Sc. Not returned University of California,19. D.N. Manandhar Rice Entomology M.Sc. Oct. 1982 	
Davis 

University of California, Davis 



Name Program Degree Completed Institution 

1979 SELECTIONS 
20. 
21. 
22. 
23. 
24. 
25. 
26. 

27. 

B.P. Upadhyaya 
M.P. Upadhyaya 
R.C. Munankarmi 
D.N. Sah 
B.K. Baniya 
R.S.L. Karna 
S.L. Shrestha 

J.D. Rana 

Rice Plant Pathology
Wheat Breeding 
Wheat Agronomy- Soils 
Maize Pathology 
Maize Breeding 
Wheat Pathology 
Cropping Systems 

Agric. Engineering 

M.Sc. 
M.Sc. 
M.Sc. 
M.Sc. 
M.Sc. 
M.Sc. 
M.Sc. 

M.Sc. 

Dec. 1982 
Not returned 
Aug. 1983 
Not returned 
Dec. 1982 
Dec. 1982 
April 1983 

Sept. 1983 

UPLB, Philippines 
Kansas State University 
Ohio State University
University of Wisconsin 
University of Florida 
Alabama A&M University 
UPLB, Philippines 

Utah State University 
1980 SELECTIONS 

28. 

29. 
30. 
31. 
32. 

33. 

K.K. Shrestha 

M.P. Bharati 
M.L. Jaiswal 
N.K. Rajbhandari 
B.M.S. Basnet 

R.P. Shah 

Cropping Systems 

AgronomyGrain Legumes Agronomy
Oilseed Breeding 
Soil Science 
Agronomy 

Grain Legumes
Breeding 

M.Sc. 

Ph.D. 
4.Sc. 
M.Sc. 
M.Sc. 

M.Sc. 

June 1984 

Dec. 1984 
May 1984 
May 1984 
April 1984 

Sept. 1982 

Arenata U. Philippines 

Iowa State University 
Nort" Dakota State Univ. 
UPLB, Philippines 
UPLB, Philippines 
Punjab Agric. Univ. India 



- i6 -

Five of the staff supported for M.Sc. have arranged their own financing 

and will have received a Ph.D. degree when and if they return. One 
person sent for a one-year training program also has received a Ph.D.
 

degree. Another received a Ph.D. degree, after an ICP supported M.Sc.,
 

under financing from the government of South Korea. Including the Ph.D.
 

from South Korea eight more people should have Ph.D. degrees in addition
 

to the four supported by ICP funds. These personnel with additional
 

training should make a significant contribution to programs but because 
of the long periods away from Nepal it is questionable how these can be
 

accommodated in the ongoing programs so that their training can be
 

effectively utilized.
 

Long term academic training is long range in its effect on man-power
 
development and is an essential part of manpower development for the 

over all needs of research, extension and administration of research
 

and extension. Because of normal &ttrition, transfer, even 
retirements,
 
this is a phase of manpower development that requires continuing atten

tion. Hopefully this phase of manpower development can be programmed
 

beyond the limitations of project-- 4,nt'a support or needs.
 

2 - As academic training has a role the r'ole of short term training is 

also important. In support of time bound prcjects short term training
 

has an earlier payoff. Staff are selected wiere specifically to undergo
 

training related to what they are doing. They come back to the same
 

post after a two to six or seven month program and hopefully can utilize
 

their training experience immediately.
 

The training programs of the IARCs are designed for such personnel so
 
experiences of trainees are rrlevant to their own assignments. IRRI
 

and CII MYT primarily, and to a lesser extent, ICRISAT and IITA have 
provided significant levels of training to the staff of the Department
 

of Agriculture. Other training programs have been provided by the 
universities in the USA and US Department of Agriculture. 
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During the life of the project 82 persons have received nearly 318
 
person months of training. Related to academic traning, these 82 
persons were about 2 times the number of academic trainees and
 
received 
30% of the amount of the training time. 

Training concentrated on crop breeding, crop production, soil fertility
 
and cropping systems. 
 Lesser numbers were trained in plant protection
 
disciplines, in agricultural economics, agricultural engineering and
 
extension.
 

Because of regulations, trainees were almost exclusively staff holding
 
only regular appointments. 
This meant that quite often personnel
 
holding critical Class III positions, especially in production, were
 
denied this training that could have made them more effective in their
 
roles as production agronomists or extension staff.
 

3 -
The third category of training activities includes conferences,
 
workshops, and monitoring tours. 
 Some, like the research policy
 
seminar at the University of Minnesota have provided opportunities for
 
Ministry staff to participate in strategy seminars. 
 More frequently,
 
research personnel who are leaders in their respective commodity or
 
program participated in conferences and working group meetings while
 
in addit4.on more junior staff participated in monitoring tours.
 

These activities gave an opportunity for staff to present results of 
research and extension activities in Nepal and in return they had an 
opportunity to learn what other countries were doing as well. These 
peer groups provided an opportunity to share ideas as well as research
 
results and these interchanges, in the caseas oC TRRI's cropping systems 
network, have had a significant effect on the activities of 
programs in member countries.
 

This category of training was not always fundrd by ICP but did relate 
to ICP activities and was counted in determining that 133 persons were
 

http:addit4.on
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provided these opportunities over the course of the project for a
 

total of 54 person months of time. 

4 - In-country training through the ICP was to provide support and 

streugthening to the ongoing training programs of the Department and 

to provide ad hoc programs that would augment these ongoing programs. 

The 1ADS production agronomists were also training officers who had
 

had their initial experience at IRRI as staff members of IRRI's rice
 

training program. 

The earliest training was for the commodity programs. For rice these
 

special programs were handled by the IADS staff. For maize and wheat,
 

CMIMYT staff joined in some of the training programs. These programs
 

were short one to two week sessions concentrating on practical produc

tion agronomy. All three commodity programs had regular training pro

grams in which the IADS staff participated. The trainees for these
 

programs were generally staff in extension or in the respective commo

dity programs. 

As these training programs continued to function, training by the IADS
 

staff shifted to the officers of extension and programs were designed
 

for skills training in organizing extension programs and personnel
 

management skills to achieve these extension activities. Consultants
 

from the UPLB, Philippines participated in two of these training
 

programs. This led to a third, primarily sponsored by GTZ which was a
 

more extended six-weeks program in 1980, also with Filipino trainers.
 

The trainees w:ere required '-o spend tine developing their own indivi

dual "reentry plans" which was a plan to show how they would utilize 

the training they had received. The training period was to be followed 

by an evaluation of the effectiveness of the training in actually 

assessing changes that took place in trainee performance. This 

ultimately took place two years later instead of in about six months 
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as visualized. 
The overall reaction of the trainees was that training

had been useful and improved their work performance.
 

The consultants also developed a comprehensive proposal to the D(A for
manpower training to be organized on a more systematic and long range
basis. 
 This report provided a base for a specific manpower development
project funded by GMZ which encompassed in-country training and training

facilities at 
hairenitar, an academic training program, and long range
 
manpower planning for development.
 

During the extension of the ICP two other aspects of in-.country

training emerged as 
particularly si',nificant. 
 The cropping systems
program had developed technologies of value not only in the sites where
the program did its research but could also be used elsewhere. They
had also developed methodologies for conducting on-farm research which
with slight modification could be used by others in extrapolating these
technologies to other potential areas. 
 Since these methodologies were
 
new to extension there was a clear need for training extension personnel
in conducting site surveys to identify farmers' constraints, their
cropping patterns and other relevant information and for training

personnel in conducting preproduction verification trials. 
 This
constituted an important training activity in the last years of the
 
project.
 

The pilot production programs taught the importance of trained personnel
in managing production prog:-ams. 
 Training for production was conducted
 
on a pre-(crop) season basis and on a repetitive basis during the crop
season in order to keep contact with Parmers'problems and have relevantseasonal technology to take to farmers who were participating in produc
tion programs.
 

The numbers of trainees in these situations were extensire in the last
year as 
the production program expanded into 17 distr~cts. Records are not
readily available of numbers of training sessions and numbers of
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participants involved. However surveys indicated that farmers valued 

the assistance of knowledgeable agricultural staff and attributed some 
of their increased production to the knowledge and help they received
 

from the extension staff. The training program should be a built-in 
component of every production program, beginning with the training for
 
site surveys and preproduction verification trials prior to the produc

tion phase itself.
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F. 	 Linkages with .othernational and international agencies 

A glance at Table 3 giving variety releases by the commodity programs
will demonstrate the linkages that exist and the importance of these
linkages to the ongoing crop improvement programs. 
The ten rice
varieties released during the project period are introductions through
the International Rice Testing Program (IRTP) or as breeding material
in observation nurseries from which selections could be made. 
 IRRI
material is represented in four releases, India in three, Bangladesh in
two, and Sri Lanka in 
one. In the 
case of wheat the varieties are
related to CIMNTYT materials but were primarily from crosses made in
India at various breeding centers. 
Only one was from CIM2YT material.
The varieties were received as 
a part of CIMMYT's International variety
testing program 
hich has been a continuing part of CIyT's participation in the national program. 
The varieties of maize are more dependent
on local breeding efforts but most of them have a base inmaterial. One, 	
CIMMYT breeding

Rampur Composite, was a downy mildew tolerant varietyfrom Thailand. Another, Sarlahi Seto, was from a similar type of 
material from the Philippines.
 

This brief account attests to the linkages with these two international
centers. 
The fact that rice and wheat have not developed their own
indigenous varieties could raise the 	question why this has not been.
The answer would lie in the fact that personnel policies do not allow
continuity in breeding effort by breeding personnel to enable them to
cross, develop, screen for diseases and insects, evaluate agronomically
and release such varities. 
Such a program requires sustained effort
over an extended period of 8 to 10 years. 
 The present status of
breeding effort in rice illustrates the need for a continued linkage
with IRRI. 
 In 1983 two transfers took place that affected the subtropical program leadership in Parwanipur and the temperate zone
program leadership in Khumaltar. 
The last two years have witnessed an
almost complete loss of the temperate zone breeding program and a
markedly diminished effort in Parwanipur. 
Both will have to be rebuilt
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under new leadership. In the meantime even more reliance will be
 

required on the variety exchange mechanisms of IRRI.
 

IRRI has provided excellent support to the national program in other
 

ways. Nepal is a part of' IRRI's Cropping Systems Network and through
 

it IRRI has provided encouragement, guidance, literature, seed materials,
 

personnel participation in international seminars and monitoring trips,
 

and invaluable training opportunities for the staff of the cropping
 

systems program and extension personnel related with these activities.
 

IRRI has provided opportunities for short term training in rice produc

tion, socio-economics, nropping systems, soil fertility, and agricul

tural engineering. Trainees have been attending these programs even
 

before the ICP began and many more have been trained during the project
 

period. In addition to short term training academic trainees at UPLB
 

had IRRI staff members as advisors and facilities and other logistics
 

were provided for conducting their thesis research.
 

Letters of agreement between IADS and CIM!YT and IRRI were a part of 

the host country contract from the very beginning. 

Almost three years ago IRRI proposed that a formal arrangement be 

developed between IRRI and the Ministry of Agriculture that would
 

provide a more systematic approach to the types of support that IRRI
 

was providing to Nepal's national programs. Finalizaticn of this
 

agreement is still pending with HIG although approval is assured.
 

This agreement would include opportunities for administrative staff to
 

develop a closer working relationship with IRRI and Nepal would benefit
 

from more technical guidance by visits from IRRI's staff to the Nepal
 

program. This could be particularly valuable in the next Agricultural
 

Research and Production Project period.
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CIMMYT had a resident maize specialist in Nepal in the early 1970's
 
and two CINMYT staff were available as 
the ICP began, providing an
 
opportunity to accelerate activities in maize and wheat. 
CIM.YT staff
 
have provided valuable guidance during field visits of their senior
 
staff in maize and wheat and by more frequent visits of their regional 
staff members who participated in the wheat and maize workshops as 
well
 
as in field visits and in-country training.
 

CIMMYT provided opportunities for short term training in maize and
 
wheat as well as study tours for leaders of the wheat and maize programs.
 
Opportunity for training and for evaluation of maize breeding materials 
was provided in Thailand by Thailand's Farm Suwan, the Rockefeller 
Foundation and CIM-YT staff. 

During the 
course of the project linkages were established with ICRISAT
 
and testing materials for chickpea, pigeon pea, and ground nut have been
 
provided. Training opportunities have been provided in chickpea and
 
pigeon pea and for one academic trainee, funding was channeled through 
ICRISAT and field research facilities were provided. TCRISAT staff 
have visited trials in Nepal and have made germplasm collections in
 
Nepal of chickpea and other grain legumes in collaboration with staff
 
of the ICP and the Agronomy Division.
 

ICARDA also has working relationships with Nepal and supplies regional
 
wheat nurseries and chickpea nurseries for the Nepal programs in these
 

crops.
 

INTSOY has annually provided soybean trials to be conducted in Nepal
 
and Dr. Carl 11.Hittle while serving with INTSOY in Sri Lanka was a
 
consultant to the soybean program two different times. 

Diplomatic problems have preverted strong linkages with AVRDC in Taiwan.
 
Even so AVRDC staff have madr: 
 'ieldvisits to Nepal and have supplied
 
trial materials of mung bean for testing. 
 IRRI's activities in minor
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crops have enabled trial materials to be channeled through IRRI and 

(more recently) an AVRDC center in Thailand has improved functional 

linkages with this center.
 

India has many crop conditions sivillar to Nepal and Nepal could profit 

by stronger relationships with crop commodity progrwns in India. Some
 

attempt has been made to strengthen these linkages by the Indian Council
 

of Agricultural Research which invites rice, wheat, and maize scientists
 

to participate in their crop seminars of the All India Coordinated Crop
 

Improvement Projects. Continued effort needs to be made from the Nepal
 

side as well to strengthen these linkages.
 

India's seed quarantine policies have virtually stopped the flow of
 

seeds for trials organized by the All India programs. Still, effort
 

should be made here in Nepal to acquire these seed materials for trial
 

purposes. These trials have provided a rich source of germ plasm for
 

the major cereal crops.
 



- 155 -

G. Physical Developments
 

1. Buildings
 

This was probably the most difficult and least satisfactory
 
component of the entire project. 
The buildings and some equipment

were to be financed by PL 480 Indian rupees allocated to Nepal.

Buildings 
were to be contracted and constructed with local architects
 
and contractors. 
Unrealistic architectural plans, fragmented

contracting to supply first civil works, then electrical fittings,

then plumbing made the completion of construction a near impossi
bility. 
Linking this with generally poor contractor performance

and any achievement in this 
area was a noteworthy accomplishment.'
 

Initially IADS was not to be involved in the construction activities.
 
As time went on more and more involvement became necessary to assist

in supervision of construction activities, in clearing contractors
 
billings, and trying to get additional building plans approved and
 
money budgeted. 
PL 480 funds were allocated to the centers and
payments could be made only after certification of running bills by

the architect and USAID. 
Funds would become frozen at th 
end of

the MIG fiscal year and much difficulty was experienced in the
 
course of construction. 
It would have been much better to have had
 
a turn key construction operation with clearcut financial, archi
tectural, contracting, supervision and management arrangements.

Table 14 gives a listing of the construction undertaken during the
 
course of the project. Maintenance problems now that the buildings
 
are turned over to HMG will make longevity a question. 
 Nevertheless

the research centers at the moment have definitely better facilities
 
now than at the beginning of the project.
 

Each center has added officers and staff quarters to accommodate
 
more of people assigned to the center. 
Offices and laboratory

facilities are marginally adequate for the present level of staffing.

Seed plants are operable which can greatly improve the handling of
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seed for minikits and foundation seed to be supplied to the AIC.
 
Workshop facilities have been improved at two centers and equipment
 

and tools supplied to all three centers so that better machinery
 
maintenance is possible. The electrical and water supplies have
 
been improved rt the centers to improve the level of crop management
 

and improve the supply of domestic water for the housing colonies.
 

2. Equipment
 

Equipment for the seed plants (Appendix D) 
 were to be procured
 

from India with PL 480 rupees and early on an IADS consulting 
engineer and Nepali engineer with AIC to Indiawent to survey 
available equipment prior to soliciting bids. The consequence was
 
different types of equipment procured but no one to integrate the 
items into a working unit. A great amount of consultancy time
 
toward the end of the project has been devoted to making the equip
ment operable and trying to train staff to utilize the equipment.
 
Even then commitment and funds may be lacking to make the three 
units useful to the research centers for processing the breeder and 
foundation seed which each center.produces. 

Other equipment items (Appendix D ). were procured to enable labo
ratories to function or provide better f:.-ld equipment, or land
 
shaping equipment. The pathology,soils, and entomology labora
tories of the commodity centers are only marginally functional.
 
Lack of use rests to some extent with the unavailability of manpower.
 

There is also a question of whether too high a level of sophisticated
 
equipment was procured for some activities. Items such as those used
 
in running routine milling tests on rice samples are largely unused
 
since the resident specialists departed. Part of the problem is the
 
reliability of electricit-. at the research centers and part is a lack
 
of plumbing to provide water to laboratories such as soils and
 
pathology. At the close 
of the project fids have been committed for 
procurement of vehicles, tractors 
additional laboratory equipment,
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visual aids, field equipment, photographic equipment tYpewriters
and additional spare parts for.existing equibment. 

j 

3. General upgrading of research centers 

Upgrading the research centers was undertaken at the three commodity
centers and at Khumaltar. 
Bhairawa received first attention and the
IADS consultant had a good Nepali engineer to work with so that land
shaping and extension of the irrigation system was accomplished to
 everyones general satisfaction. 
With better water control along
with better crop management, production at Bhairawa has significantly
 
improved.
 

Plans were developed for Rampur, Parwanipur and Jumkha but only
Rampur was partially reshaped to make use of an irrigation system
which is still to become a functional reality. Without local
initiative the services of the good engineer were lost to a graduate
 
program and for other purposes when he returned. 

Improvement and reactivation of an irrigation system at Khumaltar
 
was jointly attempted with SATA but to date the system is still
 
inactive because pumps (supplied by SATA) have not yet been

installed. 
Once operational, the development will be only partially

complete. 
The initial creation of fields, with bunds, for upland
 
crops did not provide for adequate draiiiage and the problem will be
aggravated once irrigation water is available to these fields.
 
Khumaltar could ultimately be worse, not better off, for the crer.tion

of an irrigation system which will supply greater amounts of water. 

This irrigation problem at Khumaltar is only a part of the obviously

apparent need for an overall development, operation and management
 
plan for Khumaltar. 

The buildings in the Hill centers were to supply better seed storage

facilities and other warehousing needs at these centers.
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Table 14 - Summary of Construction and Station Improvecu.nt Activities 
under the Integrated Cereals Project at the close of the
 
project, May 1985. 

Activity
 

1 - National Rice Improvement Progam and Agriculture Station, Parwanipur
 

Office/Laboratory Building
 
Threshing Shed
 
Seed Plant/Storage
 
Workshop
 
Advisor's Quarters
 

Greenhouse
 
Generator House
 
New Transformer and electrical wiring
 
New irrigation well and pump
 
Pump house cum guard house
 

2 - National Maize Development Program and Agriculture Station, Rampur
 

Office/Laboratory Building 
Advisor's Quarters
 
Farm Water Supply
 
Farm Electric Supply
 
Seed Plant/Storage/Generator House
 
Officer Qu .,rters
 

Staff Quarters
 
Workshop
 
Threshing Shed
 
New Transformer with electrical wiring

Irrigation well with electric pump, fully activated,landshaping


completed on 50% of the command area of the new irrigation well
 

3 - National Wheat Development Program and Agriculture Frm ,hairawa 

Office/Laboratory Building 
Staff Housing
 
Workshop
 
Seed Plant/Storage
 

Generator Shed
 
Soils Laboratory

Irrigation system extended for the entire farm
 

http:Improvecu.nt
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h - Agricultural Research Complex, Khunmaltar 

New Transfc.mer and new electrical wiring to 11 buildingsIrrigation system, civil works, incomplete, pumps to be supplied
by SATA yet to be procured and installel
Renovated water supply system to offices and laboratories
Maintenance painting of Agronomy building
Assisted Agricultural Engineering Division in construction of

workshop building
 

3
5 - Hill .torage Buildings at 

Daman
 
Kakani
 
Jumla
 
Jiri (Kavre)
 
Doti
 
Dhankuta 
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IV. EVALUATIONS 

For the first two years there was an annual in-country project review 
conducted by USAID, HMG and IADS, including representation from the 
Ministry. These activities helped to keep these agencies acquainted 

with progress of the project, the direction in which it was going, and 

problems encountered. 

In 1979 the first external mid-term review was held when representation
 

from IRRI and CIMMYT and IADS along with representatives from HMG and
 
USAID reviewed the technical progress and prepared a report giving 16
 
recommendations. 
 Seven of the sixteen related to the cropping systems
 
program including pilot production programs, expansion to farming
 

systems to include livestock, and stronger linkages with soils and
 

agronomic research. A proposal was made regarding the creation of a 
Farming Systems Program with the status and permanence of the crop 
commodity programs. 
 The latter may finally coming to fruition in the
 

project to succeed ICP.
 

More focus on minor crops, which are important crops in Hill cropping 
patterns and as 
food for subsistence farmers, was stressed'as well as
 
more problem specific research in the major commodity programs.
 

In 1980, the Ministry of Agriculture Commissioned APROSC to conduct an
 
evaluation of the project. The report independently supported recommend

ations of the 1979 evaluation regarding minor crops research. The
 
report recognized the need for good verification trials as results are
 
moved to other locations. 
The ICP has now developed a full methodology 
of technology transfer by cropping systems extension methods. 

In connection with cropping systems the six study areas identified in
 
the first work plan were noted and the report suggested that emphusis
 

should be given to these as 
research activities. Fodder and fodder
 

trees are now being addressed by ICP in Pumdi Bhumdi as a part of an
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-..
. .
 oybems research program. 
Manpower limitations have
been a continuing constraint whiuh required that priorities had to be

established so as not to dissipate this resource.
 

Land classification should be on a more "scientific" basis which, with
 a stronger linkage with soils as noted in the other report would be
achieved. 
In the meantime the land capability classifications that
have been established provides a farmer-related base which is usable

by extension and understandable by farmers.
 

Two good points related to the cropping systems research activities and
the extension staff and to farmers. As time progressed much of these
problems have 
been overcome. Familiarity of activities by ADOs and
acceptance of methodologies has enabled ADOs to move technologies totheir districts for verification and production. Farmer acceptance of
 new varieties at a more rapid rate in the site research areas indicates

farmers are being consulted and are a more active part of the evaluation team and as a consequence take early advantage of technologies
 
that are acceptable to them.
 

The comments regarding cottmodity research were related to crop conditions in cropping patterns, an indication of an in-depth perception of
cropping systems that the commodity programs could emulate.
 

Welfare of small subsistence Hill farmers caused the report to reemphasize the need for developing suitable technologies for the Hills,
meaning that these would be less input intensive. 
This same position
has been stated in recent reports from ICP. 
Presently there are
varieties like Arun 2 maize and Khumal 3 rice that are able to make an
impact with limited inputs. 
 Even Khumal Yellow maize has been able to
make significant yield increases with only compost as 
a source of
nutrients. 
It still remains for extension to adopt these low input

technologies as part of the extension recommendations. 
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The question of sustainability of minikits and cropping systems veri
fication trials was raised in the report. 
 It was pointed out that the
 
inputs for these trials were supplied free to farmers and if the program
expanded, costs to HMG would increase. Since these are result demons
trations they should fall under the existing budgeting process and 
replace the more sterile components of the existing extension system.

The question is more than sustainability and is a question of what to 
sustain as 
a part of the extension system. 
The new methodology offers
 
a viable mechanism of technolo ; transfer and with a built-in seed 
component as well. The production phase to follow requires man&gement
 
of staff, collaboration with other agencies and organization of farmers
 
into impact block production. The production program shovud be self
financing since farmers are supplying their own inputs. 
 The merit of
 
the new technology should be that it does not require government subsidy
 
for it to be adopted and be effective in improving production and farmer
 
welfare.
 

The next external review was held 'arly in 1983. 
 In conclusion the
 
evaluation rated the ICP as 
a successful project, especially when
 
compared to other research projects in other countries which have been
 
financed by USAID. 
With the availability of farm-proven improved
 
technologies the evaluation rated Nepal on the front edge of a major
 
increase in agricultural productivity. However, there are basic
 
reasons, primarily in the area of administration, why this may not
 
happen. An effective management system capable of setting priorities
 
and overseeing programs for research and extension and a significant
 
improvement in the input delivery systcm for fertilizer and seeds,
 
credit facilities and extension services, are essential if a major
 
increase in agricultural productivity is to occur.
 

In view of the value of the technologies developed and p'roven methods
 
of transfer demonstrated in pilot production programs, it 
was apparent
 
to the evaluators that other projects and district personnel should
 
take advantage of this information and use it in their areas of
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responsibility. 
The ICP staff would then be more free to concentrate
on training other project and district staffs to enable them to
effectively utilize the technology and methodologies.
 

Special emphasis was placed on research management, strengthening the
commodity programs, including the minor crops especially those in the
Hills. Creating an 
effective evaluation and screening facility for
variety testing in the Hills was 
stressed.
 

Minikits should be continued but the role of the commodity stations for
producing foundation seed was 
questioned because of its competitive
relationship to research itself. 
Additionally, the wisdom of having
seed plants at the commodity stations which were inoperable because of
lack of operating funds and trained manpower was justifiably questioned.
 

Research management, accommodation of an 
effective socio-economic
component in the DOA and institutionalizing cropping systems into an
expanded farming systems research program were dealt with in detail.
Since these recommendations 
came toward the end of the project and just
in advance of the development of the project implementation document
and the project paper for the Agricultural Research and Production
Project, many features were incorporated in that project. 
 USAID's
continuing concern for agricultural development had the performance of
the ICP on which to build another project that would further strengthen

IMG capability in research and extension.
 

The evaluators expressed the opinion of the majority of individuals
contacted that the cropping systems program was good but they themselves
doubted its continuity beyond the end of ICP without-outside support.
The opportunity for this continuity appears assured over a period long
enough to enable a satisfactonj transition to an institutional and
 
financial base within 1MG.
 

Endorsing this continued support 
can be gathered from other reports. 
 The
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World Bank- cites the work of the Cropping Systems Program of ICP
 
as a means of overcoming difficulties in transferring experimental 
results to farmers' fields. The CSP overcame these difficulties by 
carrying experimental results to farmers' fields where the technology 
was 	adapted for the specific socio-economic and agro-climatic condi
tions. 	 Additional steps were taken to verify the 	technology in multi
location (preproduction verification) testing and then to use the
 
technology on a wide scale in production programs. 
Referring to
 
production efforts in the Narayani Zone the report commended the
 
Croppilg Systems staff for "ingenuity and dedication" and the district
 
staffs for "competence and dedication". 
They stated that such produc
tion programs need to be "implemented through the institutional base
 
that is 	 being created under the research and extension (World Bank) 

projects." 

The Asian Development Bank2L/ 
in its sector study made special emphasis 
of the on-farm research of the cropping systems programs. 

While endorsing the technology development of the cropping systems 
program 	 they were analytical in their assessment of the causes for 
stagnation in agriculture in Nepal. Thiey stated "the underlying causes 
responsible for the present lack of progress in agriculture are mainly
 
organizational and institutional. Administrative bottlenecks and limi
tations 	to progress include: 

"(i) 	 lack of a well-defined operational strategy for agricultural
 

development;
 

(ii) inadequate planning and the 	establishment of unrealistic and 
unattainable targets given limited resources;
 

_/ 	Nepal, Recent Developments and Selected Issues in Trade Promotion,

Report No. 4663-NEP, World Bank, Oct. 1983.
 

2/ 	 Nepal Agriculture Sector Strategy Study, Vol. I and Vol. II, Asian 
Development Bank, Dec. 1982. 
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(iii) poor systems for monitoring and program evaluation leading to an
inability to ascertain 
causes of failure or to apportion
 
responsibility;
 

(iv) 
 overemphasis on the construction of physical facilities with

little attention to how these facilities are to be used for
 
service delivery;
 

(v) 
 inadequate service delivery of essential inputs and insufficient
 
resources made available to required institutional supports for
research, extension, credit, and adoption of new technologies;
 

(vi) 
 inconsistent and, at times, contradictory policies with respect

to the pricing of inputs which are often based on short-term
considerations and frequently restrict rather than accelerate
 
agricultural growth; 
and
 

(vii) ineffective deployment of existing trained manpower which are
not being fully utilized due to a lack of financial resources,
 
proper work organization and incentives for performance."
 

Perhaps the best evaluation of a project are the reactions of the host
country personnel and organizations. 
 In an 
analysis of agricultural
 
1 /
sector planning'
 the author considers that the TOp is one of the
projects that are truly farmer oriented. 
At the time of preparing the
report the author noted that the ICP strategy of implementation was 1)trials directly in farmers' fields, 2) on-farm research on a farmingsystems basis rather than single crops, and 3) the socio-economic

analysis of agronomic research results. 
 Seed dissemination by minikits
was considered another vital component since seed is 
an input that is
easiest to spread even to remote regions. The project was viewed as a
bottom-up project wherein the farmer and his circumstances are takeninto consideration in developing research and the resultant technologyfor farmer use. By contrast, the top-down approach of agricultural 
I/ Pradhan, Bharat B. The Overlooked Link in Agricultural PlanningFarmer. - TheA report to the World Bank, 1981. 
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planning "obviates the need for proper study and understanding of the
 

micro-situations (in which farmers exist). On the basis of a limited
 

survey or study, generalizations are made and projects are formulated
 

on this basis, and in the process the farmer is treated at best as a
 

beneficiary and at worst as a variable like any other input. That he
 

is a principal actor in agricultural development has not at all been
 

appreciated, despite rhetnrics of participation". It is of interest
 

that the author considered another project which was a farmer-oriented 

program was the Small Farmer Development Program (SFDP) of the Agricul

tural Development Bank. The activities of the C SP of ICP and the 

credit program and other features of SFDP are being merged by CARE
 

into one program.
 

In a seminar on Foreign Aid and Development! / ICP was presented as a 

project that developed appropriate technology through innovative planning 

and execution to provide continual adjustments to fit local situations 

so that appropriate technologies were developed which could be trans

ferred to farmers where it could be quickly and easily adopted. The 

cropping systems research organized at only five sites (at that time) 

was considered representative of prevailing conditions in 30 out of the 

75 districts in Nepal. The author considered "The project achieved a 

major breakthrough in developing a package of technology capable of 

significantly increasing foodgrain production under various farm condi

tions and in demonstrating agronomic and economical potential to farmers! 

utilizing these innovations". The author raises the question of sus

tainability of such a system since donor funds have been instrumental 

in providing technical and logistic backstopping to ensure success of 

both the research phase and pilct production activities which followed
 

research.
 

In the keynote address et the Seminar on Appropriate Technology2 / the
 

Secretary of Agriculture stressed the complexity of farming systems as
 

1/ 	Pant, Thakur Nath. Foreign Aid and Agricultural Development in Nepal.
 
In Seminar on Foreign Aid and Development in Nepal, Oct. 4-5, 1983.
 

2/ 	Khadka, B. B Keynote Address, Seminar on Appropriate Technology,
 
June 22-26, 1981.
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practiced in the Hills. 
 Even though improvements could be brought
about by identifying components that need improvement, a full understanding of the total system is essential. 
OtherwiLe, an improvement
in one component could lead to disruptions in the system.
 

At the same seminar the Minister viewed the seminar as a move toward
formulating a new strategy and policy on Hill development. (It would
appear that the ICP/CSP technologies and methodologies have taken a
step toward this strategy for Hill farming that could become a part of
policy as 
visualized in the new Agricultural Research and Production
Project.) 
In the concluding address the Honorable Member of the Planning
Commission spoke among other things to the policy issue stressing that
much is dependent 
on the policy makers - commitment and will; incorporation of those experiences of the past into strategies for the future;coordination of activities and agencies affecting farmers rests with
the center; and to be achieved will require a change in thinking of
development officers which will change attitudes so they become learners
of rural knowledge so that this knowledge could be utilized in strategies
for development. 
 In so doing the farmer is a partner, not just a bene
ficiary or a variable in development.
 

The Deputy Director General of the Department of Agricultur 1/ supported
the activities of Cropping Systems research and recognized that very
valuable contributions have been made by this activity. 
 He further
pointed out that departmental recommendations in the past have been
very general. 
In Nepal, because of the many variations that exist in
soils, topography, climate, social and economic conditions, these local
problems make application of these blanket recommendations 
very
difficult to apply and often inappropriate. Research efforts that
address these local problems are essential to create an adapted technology that is more or less location specific that can be recommended tofarmers under these local circumstances. 

1/ Pradhanang, A.M. Report of the Agriculture ResearchDevelopment and Technologyin iepal. Dept. of Ak; tcuture, Nov. 1984. 
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The comprehensive Nepal Agricultural Research Review MissionI / of which
 

the Deputy Director General was a member, cited the cropping systems 

research activities of the IJP and endorsed the use of this approach
 

in conducting research in the future so that differences in the various
 

agroclimatic zones could be more properly studied. This should be the 

basic research approach of the major agricultural centers in the
 

country in order to develop technology more apt to be adopted by 

farmers. Major components of cropping systems research would include
 

varietal improvement, cultural practices, plant nutrition, and water
 

management and scil conservation.
 

Many of the reports cited gave strong support to the concepts of
 

cropping systems research as a basis for developing technologies
 

appropriate to small farmers. This was essentially the basis for this
 

component of the ICP when it was conceived and was initiated more than
 

eight years ago. It is important that the activities of the ICP in
 

developing methodologies of on-farm research; identifying technologies
 

that were adoptable and have been adopted on a pilot scale and the
 

methodologies developed for transferring cropping systems technologies
 

has not caused any of the evaluators to raise a question of direction.
 

Instead, the program has been endorsed and expansion of these activities
 

urged to include farming systems and the procedures for on-farm trials
 

should be adopted by more ccmponents of the research system in Nepal.
 

Development projects should adopt the methodologies of teohnology 

transfer that have been formulated and proven in the pilut production 

and the more extensive Badhi Utpadan Karyakram. 

1/ Report of the Nepal Agricultural Research Review Mission, Food and
 
Agriculture Organization of the United Nations, Rome, Aug. 1983.
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V. TECHNICAL SERVICES AND COUNTERPART STAFFING FOR PROJECT IMPLEMENTATION 

1. Technical Services 

The Integrated Cereals Project was the first contract which IADS
obtained after its creation by the Rockefeller Foundation. 
 TheFoundation's activities in country programs had been built around
the use of resident specialists as participants in programs, not
as advisors or consultants. 
 Their performance was as much a part
of the success or failure of a program as 
the performance of the
scientists with which they worked. 
This philosophy formed a basic
concept of the staff of the ICP. 
 In so far as MIG facilities could
provide, the staff occupied office space in the divisions where
they worked. 
This enabled close day-to-day contacts 
and built a
stronger team effort in carrying out the programs developed and
undertaken. 
To a great extent it has been this team effort which
has enabled whatever measure of success the ICP has been able to
achieve during the project period. 
To that extent all bove
succeeded and to the extent that failures were experienced all
 
have failed.
 

The IADS was to provide resident specialists for the seven positions called for in the project. 
Difficulties 
were experienced
in recruiting an agricultural economist in the early stages of the
project and it was not until the project had been in operation
one year that it 
was possible to identify someone.
 

Likewise the posts of agronomist for maize and for wheat had
several gaps 
in service with three agronomists serving in maize and
 
two in wheat.
 

Aside from the team leader position the post with the greatest length
of services 
(Table 15) was the cropping systems agronomist. 
Except
for a short two month period thare has been a continious service
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Table 15 - Technical Services supplied by IADS, CIMMYT, Rockefeller 
Foundation and the Peace Corps from October 1976 through 

-May 3985 

Service Period Person Months
 

Position and Name 
Joined Through Individual Total
 

Team Leader
 

Carl N. Hittle August 1982 May 1985 33 
Wayne H. Freeman Oct. 1976 Jan. 1983 76 109 

Cropping Systems Agronomist 

Kenneth D. Sayre Oct. 1981 May 1985 44 
A. Hugo Manzano March 1977 July 1981 53 97 

Cropping Systems Economist
 

Marlin G. Van Der Veen Oct. 1977 May 1983 67 67
 

Production Agronomist
 

I.C. (Bong) Bolo Nov. 1981 "ept.1984 ?4 
Eduardo R. Perdon ie.y !97"T June 1981 30 84 

Rice Breeder
 

Man Hue Heu June 1977 May 1979 24 
S. Samato Jan. 1980 Dec. 1981 24 48
 

Maize Agronomist
 

Kenneth D. Sayre March 1980 Sept.1981 18
 
Robert L. Beacher l/ April 1979 Mar. 1980 12 
Donald R. Schmidt - March 1976 Feb. 1978 24 54 

Wheat Agronomist 

M. Akram Khan April 1979 July 1981 27
 
Torrey Lyons l/ March 1976 May 1977 15 42
 

Aithropologist
 

Robert F. Schroeder 2 /  Jan. 1978 Dec. 1979 24 24 

Total, Resident Specialists 525 
Short term Conslultants, 150 persons 95 

Total 620
 

1/ Supplied by CI124YT, reimbursed by the Project.
 
2/ Supplied by Rockefeller Foundation, logistic support from ICP.
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from March 1977 to May 1985. Considering the importanceposition of theit has been most fortunate that there has been such along period, 9 7 man months, of service to the project.enabled the This hasearly on-farm research to be followedmethodology of 
and modified, acropping systems research established and a goodset of technical data accumulated which could 
,e utilied In the
production programs organized in the pilot and full scale produc

tion phase of the project.
 

From point of service the production agronomist (and trainer) was
third in length of service. 
This position enabled the strengtheningof in-country training and later simultaneous training and production to be urdertaken. Pilot production and later full scale production used the methodologies formulated in croppingtechnology transfer, systems for
including the Impact Production Block approach. 

The cropping7 systems economist was second to the team leader in
total man mbnths individual service and fourth in length offor a position. service
This position proved to be extremely critical tothe percep*ion and foundation of an active socio-economic 
component
of the cropping systems program. 


the Department of Agriculture 
Without a regular appointee from
 

almost the entire burden of planningfell on one individual. 
The foundation of the soc.>o-economic
component, the interaction with the agronomists in cropping systems,
the active preparation of socio-econowic 
reports, and assistance to
other projects in socio-economic studies created a wealth of socioeconomic methodology and information which can be used in future

cropping/farming 
systems activities.
 

Support to the commodity programs was valuable in supplying guidanceto the programs as well as active participation in research itself.
The creation of a breeding program for temperate Hill rice is an
illustration of the contribution that the resident specialist could
make. 
In maize, the most recent specialist actively assisted in the
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creation of new composites which by the end of the project were
 

providing a demonstrated superiority of these new composites over
 

those already in production. The concept of research outreach was
 

actively promoted in the maize program from the very first resident
 

specialist supplied by CIMMYT. The importance of this activity led 

to the creation of posts of production agronomist in the maize
 

program well ahead of the other two commodity programs. 

Continuity of service was a key factor provided by the Peace Corps
 

Volunteers serving in the program (Table 16). These volun-ceers
 

served at the cropping systems sites and made valuable contributions 

as volu:teers, as scientists, in implementing the on-farm research
 

activitie of cropping syrcems and later in the production phase of
 

the 1.rogrrm. Two of the volunteers used their socio-economic 

training and were iml-tant in their assistance to this phase of the
 

cropping systems production programs. Their services have been
 

vital to the whole gamut of cropping systems technologr development 

and the creation of methodologies of technology transfer. Some have
 

already built upon their Peace Corps experience and have entered
 

graduate studies in cropping systems or related fields. Two of the
 

PCVs were wives of PCVs who were among those serving the ICP. A
 

third woman served as site agronomist in the early stages of the
 

project.
 

The services of short term consultants (Table 15) were used in a
 

variety of ways depending upon areas of need. Very early in the
 

first year of the project, a seed team considered the seed needs
 

and organi-ational needs to supplement the ICP. The next year a
 

team working with an HMG committee formulated a proposal for an 

Agricultural Research Council. Other special assistance in formu

lating the cropping systems research put the ICP on good footing so
 

that progress could be made without much loss of time in false
 

starts, in pursuit of the development of adapted technologies and
 

methodologies to use.
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Table 16 - Technical Services provided by U.S. Peace CorPJ Volunteersas middle level production aronomists and economists, 
A u g uas t91 9oMay1-5 7 7 t 

Name Service Period 
dveJoined TO 

Person MonthThrough 
May 1985 

John P. Tamulonis 
John T. Wiseman 
Mark W. Jenner 
David J. M rgen 
David J. Lipinski 
Keith R. Roesler 

Dec. 
De. 
Aan. 
Aug. 
Aug.
Aug.
Aug. 

1984 
1983 
1983 
1982 
1982 
1982
1982 

May
Dec 
De. 
July 
July
July
jjLy 

1985 
1984 
1984 
1984
1984
1984 

18 
24 
24 
2424
24 

Patty Smith 
Sanford Smith 
Tim Lang 
Shane Philips 
Duane McClain 
Cathy McClain 

Tim Kelly 

OOct. 
Oct. 
Oct. 
Oct 
May
May 

11980 
1980 
1980 
1980 
1980
1980 

Sept. 1982 
Sept. 1982 
Sept. 1982 
Sept. 1982 
Mar. 1982Mar. 1982 

24 
24 
24 
21 
2121 

Craig Smith 
Tom Morris 
Karen Dingler 

Aug.
Aug. 
Aug. 
Aug. 

1977 
1977 
1977 
1977 

Apr.
Apr. 
June 
July 

19
1978 
1978 
1979 

9 
ll 
24 

Oct. 1977 Sept. 1979 24 

Tot al , 163 
14 
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Commodity assistance came for all the cereal crops and very 

sytitematically from CIMMYT and IRRI. These cqnsul'tancies were 

based on letters of agreement betwi en IADS- and these international 

institutes and formed a part of the overall contract between HMG 

and IADS. Soybeans and grain legumes were other comodities helped 

through consultancies from INTSOY and ICRISAT respectively. 

Special consultaicy time was used in formulating in-country training 

programs to fit staff for the Froples Participation visualized by 

the HMG planners. In collaboration with and support of GTT this 

grew into a more comprehensive manpower development pzoJect of the 

DOA. 

Although premature, the services of a library consultant provided 

guidance to British volunteers who assisted the DOA in organizing
 

the library facilities of the Department as well as at APROSr 

The services of a special consultant in field experimentation design 

and analysis helped the commodity programs and cropping systems and 

built upon the services of a similar consultant from Rothamsted who 

was supplied by the United Kingdom. Experiment station development 

work was carried out with good effect and results at Bhairawa Farm
 

demonstrated the value of more precise farming in improving crop
 

production and precision of field experimcnts.
 

The services of a Leucaena specialist provided a basis to reorient
 

the cropping systems site research activities at Pumdi Bhumdi to 

encompass livestock as a part of farming systems with concentration 

on feed production in the system.
 

The former president of IADS in 1980 serving as advisor to the
 

President, The Rockefeller Foundation waE effective to create an
 

awareness of technology developments and urged a much stronger
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commitment to production on the part of staff of the Ministry and 
Department of Agriculture. 

A total of 95 person months of consultancy services have beenprovided by 150 persons during the life of the project. 
These
persons have been able to supplement the continuing services of theDOA staff and the resident specialists of the project. 

2. Staffing 

Table 17 presents a 
brief summary of the staffing situations at
the commodity improvement centers and in the Agronomy Division. 
The total number of posts at the centers have increased in the
class III positions as a result of more production agronomists and
research outreach agronomists at Parwanipur, Bhairawa and in theAgronomy Division. 
Of those presently in position at the commodity
centers, about 60% are new to the crop to which they have been
assigned and many are new to the service. In fact, to fill twoClass II posts in the maize program, one man wan promoted from

oilseeds, and the second was chief wheat breeder from the wheat
 
program.
 

Presently in all three commodities the crop coordinators 
are in an
"Acting" capacity, and one of these has had little previous
experience in the crop where he is assigned to lead the p1'ogram.
 

Degree programs have been completed by five to six in each of the
centers so there has been an upgrading of staff capability even
though it may not be in the crop to which they are now r-signed.
rice there are now two 

In 
Ph.Ds., in maize, one, and in wheat none 

active in the program.
 

qhe problem of leadership in these program6 is illustrated by the
fact that of the posts in the class I and class II 
 grade only 50%
 



- 176 -


Table 17 - Posts in the National Crop Improvement Programs and in the 
Agronomy Division* in 1977 and in 1985
 

Year Class I Class II Class III Total
 

Rice 1977 2 
 3 14 19 

1985 2 194 25
 

"Vacant 1 2 
 2 5
 

Maize 1977 2 12
3 24
 

1985 2 3 
 19 24 
" Vacant 1 1 2 4 

Wheat 1977 1 
 2 13 16 

1985 1 192 22 
" Vacant 0 2 1 3
 

Total 1977 
 5 8 39 59
 

1985 5 9 
 57 71 
Vacant " Vacant 2 5 5 12 

Agronomy Division 1977 J. 2 3 6
 
and Cropping
 
Systems, Khumaltar 1985 1 i 
 10** 15
 

Sites 
 1985 0 0 10*** 10 

Production 1985 0 17
0 17
 

Classification of staff by commodity (or division) 
or farm/station
 
is ignored here since in service the staff generally serve as a
 
team in implementing the programs. At Parwanipur the.e are class
 
III posts in fisheries, horticulture, and noultry.
 

" (3 Temporary).
 

If** (4 Temporary). 
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are presently filled and four out of the five class II officers lack
experience in the crop (or position) they are now serving. 
Three
of the five "vacant" posts are :held by staff serving in other 
Positions elsewhere, on leave, or in higher studies.
 

Because there are staff under the commodity program and under the
station, inconsistencies arise in addition to the fact that staff
are not serving in the crop in which they were trained. 
 The
principal rice breeder, aside from the acting crop coordinator,
is serving against the post of agronomist in the station staff.
Likewise, the wheat breeder is in the farm staff since the post of
wheat breeder is held by a staff member serving elsewhere.
 

In the Agronomy Division there have been three changes in the Headof the Division during the course of the project and there havebeen numerous changes in posts of the class II and class III level.None of the class II posts are filled by the same persons. 
Among
the class III personnel there are none who had academic training
especially in cropping systems who are now serving in that capacity.
 

In 1983 there were posts created for an additional class II officer
for Agronomy and for Socio-economics. 
 However, no one has been
selected in the socio-economic post to serve in that capacity. 
In
the same year posts of site coordinator were created for the six
cropping systems sites. 
 These posts have been augmented by
temporary posts at four sit.s to assist in production programs and

other activities at the sites.
 

To meet the additional staff needs for the expanded production
program of 1983-84, 17 additional posts were created in the Agronomy
Division. 
 These were to be producticn agronomists in charge of
1000 ha. blocks. 
These would serve as a subject matter specialist
in extension terms. This linkage of extension staff baseddiscipline division is 
in the 

an additional effort to link the research 
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and extension activities more closely together as a means of serving
 
farmers. The same could be said of the research outreach staff
 

operating from the commodity stations. In each case there is a need
 
to more clearly delineate functions of each so that they can be
 

complementary rather than antagonistic in their efforts.
 

Although numbers of counterpart staff indicate there have been
 

counterpart staff available and their numbers have increased, the
 

frequent changes in personnel have not made for an effective conti
nuity of program activity, either at the Division headqurkrters or 

at the cropping systems sites.
 

ICP, with some flexibility, has been able to bridge the inconsis

tencies in staff by temporary employment of staff to serve as site
 

coordinators, JT/JTAs, and in some cases field assistants.
 

This has been useful in mainta ning a momentum to the project and
 

in collection of much needed data, it does not offer a long term
 
solution which an institutional structure could provide. Perhaps
 

this is most true of the socio-economic activities. With one
 

resident specialist and an ad hoc socio-economist on deputation,
 
the socio-economic unit at one time numbered about 15 people, all
 

on temporary status under the project. 
The results attained have
 

been one of the more significant components of the project. The
 
merits of this activity were justification for proposing a socio
economic unit in the new ARPP. Had nothing been done beyond the
 

presence of the resident specialist therewould not have been an
 
"impact' to get commitment to such an organizational structure and
 

hopefully the creation of a "faculty" for the staff. Again, te
 
end would appear to justify the means. Using project flexibility,
 
it was possible to demonstrate the value of socio-economics in
 

research and production programs to serve small farmers.
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AMqndix AInterrted1 Cereals ProjCt Rorttsr-
 ioerl
 

I. Five YOr Actinn PI-n on 
 'ork PI-'n ,?nd nunrt:rly Report 1976-77 
2. ICP Work Plon, 1977-79 
3. Cropping Systems Wiorki  1977-79
 

4. 2u,-rterly Reports, 1)77-72 
5. C1opsing Svstom :ork r1-,n "H.uti' 1078-79 
6. Ouartorly Repo'rts, 1970-79 
7. I to!,rrtod Curerls Projcct iPro;rosr Report, 1976-79 
8. Tntogrted Ccro .]s -rojjct i.Lvic Papers, 1979 
9. Qu-rterly Reports 1979-80
 
10. Croppin, Systems Ior ! n, Wintcr So son, 1980-81 
11. i"nnu'i .Report 1980-81 (i n Quartcrl'- Reports for first 

three quarters) 
12. Cropping S-;stems Pro:-rn,.. Activies in >ep, 1, 1981-82 
13. Scmi-.nnu, l Rcort Oct. to19<1 .1'c-, 1982
 
1A. S1::i-%r nl "cport 
 :-,192 - ept. 1982 
1. TCP Wfork Pln- 1922 1;o 19,2,:
 
I'- TCP Anius p~ort - 0,:ton,-.' V2,2 
- pt. 19F-3- 22 p-ges
17. ICP 5,',i-nn u,l ,:nel 
 - oo' 1993 - m0: 193' - 28 pnges
18. i-.nnurl -?ipt. .'.ni' 19 1 - 1ort - in pro-ss 

no'et 

19. 1Ctob: r.ec}: 19"  199 5 in process20, Croppii- t1ys'rC- ' c' -A"m1 T Ot Oct.
 -

82 - Sept. 83 - 2'5 p s 
21. Croppini- S-stomo Pro-r 
 0" +, TC Scmi-n nu l.]Poport Oct. 

93 - ?r.irci 8 - 210 p':cs. 
22. Cropping :stans Y''o .: of't>, TOP Jcmi- "mom.i ,crort - April34 - Sept. '3: - 21> p.n:>s 

23. Cropping Sytte- , , >.f: T7rorn ReportITR' S,.ii-.nnun. - Oct. 84 
March 85  ii press 

24. Supnlement to the T'tcrrr-ncd C,:rc is Project Jc1, Tl, Oct 
190:, - 1985,?ay Sep. 199.: 

25. iingor V'iliht Dcv1op -t r aor'- Pro,-rm., Aug. 1984 
26. iiitionil ?in,,,er ilict 9 .vLoV o:t Pro:;rnm Work Pl-,n, 1985. 
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Appendix B
 

Rports 'dP~.rs of the I -Aqted Cernas Proijoct 

1977 

1. 	 Report of Cropping Systcs Rc;soarch in !'opal - 1977 

Presented at 6th Cropping ystoms llorking Group 2coting 

Decenber 1977, Sri Lnnl.'!. 

2. 	 Th-,e Intcgrnted Cc?'c. ]'iProjcet, Prcscutcd to IADS Board of 

Trustees Meeting 11-12 November, Wuync. H. Froeein, 1977. 

1978 

1. 	 In the Seventh Cropping Systems Working Group Meeting October 1978.
 

a - Report of Cropping Systcms Prolri: in Nepal, by Cropping Systems Staff 

1) - Survv Croppin: ktems Rcse-.ich "Pirst of s 	 Sites 

c -	 Socio-Economic Pesearch in rling- Svstcus in ea " " 

2. 	 On-F-irm Trials - Their Objcctiv i; r-d Uses to Aclievc Accelerated 

Production, by W.F.?rc, c: and .. i, Crops Worshop, 

27 2sbruary 2 i,iarch, 197-. 

3. 	 Cropping Systemn: Rice Rcsos.:c".. Report Presentcd in the 6th 

Sure~r Crop '7orkshop, ebru-r.l 26 -irch 1,1978, by 

Cropping Systems Staff. 

r. 	 Socio-ocononic Poso*-l'ch on :'.riing System in leTp-I: a key 

Informnnt Survey in Five Cropping Systems Research Sites by 

Sudarshan B. Matherna and Marlin G. Van Per Veen, Agronomy 

Division, Dept. of ',.ric'tuc, 1978. 

1979 

1. 	 In the Proceedings of the Seventh Winter Crop Workshop, August 1979.
 

r - Cropning S'stenis %u(l f in .::tr Crops, by Cropping 

Systems Stnff
 

b - Vrietal P,-rforn--,ce of Difft-ront 'inter Crops c.tCropping 
Systems .-itcs, By Croppitg S-stems Staff 
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- Response of NPK on llheojt in Frxir:er's Field .,t DifferentCropping Systems Sites. 1y Cropping Systems Staff 
d - Wheat Yields Under Farmers, 'an:ir-int at Cropping

Systems Sites, 1y Crop iug: Systems Staff. 
2. 	 Cropping System'Prograe:,.iz c ',l a u, S .' . Loh n A . 1.Na n z ano ,R.N. 	 Nallick D.S. P.thie, 2C. ...pret", C. Smith $ P.:,.Rajbhandary 

In the Procecding of the PFifth r' t ion-l :*.i~ Development 'orkshop, 
Rampur, Nepal - January J.J-1?, 1979. 

3-	 Croppin2 Systems Rice Rese'-rc'., :epor t 1979. By S.. Lohani, 
k.Ti.Mnznno, R.-. Flli cl:, D.C. 1-t'ic, V.. URpr 	 'ro-yvS. Shrestha,tV. ".rrs '", ."ho 
T.. . '.,rrni., 2.7 -bhr.ndri, ind 1.7. K.C., 6th 
Summer Crops iorkshop, I'>thmnndu, lobruvr';1979. 

4. The Short Term Croppir.7 Svyr!:,i T'o;rn:i!-.1 of Five Sites of Fepal 
and Tts Rclevaneo to ,il'ri]mi'.o,;o, A Pro i:inry Report,
1977-79 Presented -t thc ";':hCropni-,, -vst-s Working Group 
ilceting, :a, 1979. 

5. 	 G)eport on the Croopi.'- stema Fey 3I.foro;t urvey: E'atnigar
Vi ll;1e 1 ancli.'t, Chit i. District, by S. 2. atherm, 1'.G. Van Der 
Veon, C. Pr.di-an, P.R. ,-lr'.r, ur.: -;nn.i F.?. Subhh-, 
C.S. 	Technic .] 7:2rO-t, A,'-urt 1979. 

6. 	 Wheat i eld Unde r in , '"e:cnt -at Croppi,-7 Systems Sitos,
by Croppin C System3 Pro-r , Socio-rcono:ic Group. Winter 
!orksho o, Au-?uat 1979. 

farmer Rice Preference7. 	 s rch: Pu di -hu; di, Nep,.l, by 
Robert F. Schro.;der, Oc-' o'her 1971. 

8. .inikcits  "n 	 xtnsoA-v-.o,,c> to V"riotal Dissemintion, by 
E.R. 	 Pordon, N1epal Jourll..i of A~fricltur, 1979. 

1. 	 In Procoedin-:s of the Si':t "-'tional Paine Development Workshop, 
Jaunary, 1980.
 

a - Report on ,Tlame-? s Cro -ninDC,.l , 	 .1,stems P,,oc~ram 1979, By N.L.R. . allic K.Inzrino,I:,- '. D.S. P tbicl , " .!..Uproty,
R.K. 	K- rn, p.B. 	V.C :-nd X..j2, 

1980 

http:Prograe:,.iz
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b - Factors Affecting Diffe-'enccs in r.'ize Yields Under Farmers 
fTnnngement at Thrco Cronping Syste'ns Sites, by CSP, Socio
economic Group. 

c - Naize Yields nd Costs of Production Under T'-.-mern'
!Ianagement t Three Cropping I, ste Sites, by S.B. :.-themn, 

11.0. 	 P'!n Dcr 7oe-, v. [r-da'. -rid Curun,.G.. 

d - Rice and >i: ised Crop ping P-'ttern Studis 19- . A 
Prelirinary 'o,'t, "'v CropIir" Sya: s Staff, 

e - Tbc Integr t',l Apnro-c!l to Pose rc. l Production i . the 
Integratod (or-ils Pro i:tct, :,'uo H.' rooi- n, in. 

2. 	 The Adotion of 'Jew A,:iiculturl Tcchnolo,-gion a.tThroe Cropping 

Systems Sites in or-l J1 a-ml: A look at Socio-Cultur-%l 

Rcccptivi ," to Ch.n;-, b:; fob,,]rt F. Sclroeder, J.anuary 1980. 

3. 	Parcel, P-ir a.nd (ICo mnitv- Love V'ri:hle Influoncing Cropping 

Intensity- Puadi Yap , b S.1P. -'theri- ,nd I.C. Vanbudi, Dor 

Veen, C.S. Technicl ,Rcport 0*. Pebru r, 19O. 

4. 	 Con:;traints for mutiple Cropa:i-- in A 5 ice ">,sodCropping 

Pattern: Pundi pluid!, oal, by S.". !,tho .ind E.G. Van 

Dor Veen, Ricoerksho-, ic r-r-, 1 20. 

5. 	 The Role of Livontoc: in 'inring Sstons in 'wo Cropping 

Systems Sites o01- "oal, S.C. ,thot,nc .1. Van Dor Iroen, 

C.S. 	 Technicnl Rpc't 02 , 
2 arary 1980. 

6. 	 Prodction Prorrrna-c in 'he "ils: A Propos-l, b- ,CP cndCSP 

Staff, Fobrurr','1 . 

7. 	 In the ProceediT!r-s of it l,ir/hth.'Iinter Crops '"rofr:uIn find 

PIlanning ee ii g, Seoa;ea-ber 1Q O. 

Cro-pinp S Studies in Ii;itcr' Crops, by Cropping''tii 

Systems St; P.
 

b - Yields -nd Costs of Production of 'inter Crons Under 
Farmers' inv-cicn. PFour Croppi , Systems Sites, by 
S.B. T!"them , _G. !r V , (. Pradhan, D.P. 
Bhatt-ri nd G. (;u'u11"l-. 

c 	- Integrqtion -,fC- io it. :id Cropping," S"stc.-s Approaches to 
Production irogi' 1, a I... rrecc ,n. 
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8. Data Collection 
 ethods For Tnitial Site J0scriptions, by

S.D. >,thori -ind ".f* V De, Veem, C.S.P. Tcchnici-l Report 
05, Deceibcr 1980. 

9. Rico Yields 71n, Cosr  i of Pr',i'ctio-, T!,1ier ,'r: ors Nnnrigement 
rt Four Croppin /2 ..-. ,,ites, bJ .2. 'thc oi-i, . Van Dor

'200, '?.}rdWp~. ind ,.2. ukrun;, 'Yc&,rb,,r 10988. 

10. Cross Sitc Co!::p-trisons of F nx-', in.,stes i.;vil: Initial.
 
;i.,d * ntativ .n: Rcsults, " !:shop in tho 
 i:cono'nics of Cropping 
Systems, Nepal, 1980. 

11. SOcio-oconomic 
 liesoarc> ip. C:-orpi:i- Sys.uss I'ro~rmi in Nepal,
 
by S.B. fi.tha; and 
 .';.V-,.;,)-. V,,.n, Workshop on the Zcononics 
of Croppin,- Systcms, i,,-il, 
 1980.
 

12. Rice B-sod Croppin, 
 "ia;:me,Post-2m: Cropping Systems Staff, 
A-ronosy Division, 1980.
 

13. 
 Cropping Pattern Testinj, in Mopt.1, 
'.L.,alla, Ai.I.•anzano,
 
D.S. Pathic,,... 
 2in Dor Vsun -.nd S.B. Mitheom, 1980. 

14. Pilot Production P'oCT'pr Rart, Novorbcr I080. 

1. In the Proc'edia-. of ',I i- S.ur"ior Crops lcrl-shop RNampur 
A'-riculturc. Station - Jamair, 25-30, 1081. 

a - Arm- v .Iun 
 1, 1. ', 

.. .Pk'1. ikhe
nd,
 
b - A C'uilo "or "ultilor-' 4o ",:r:ii of Cropni.-,7 Pattorns, by


Croppin,'.jst- ns % 'ff .
 
c - "-ize-lrqi ; 
 i T" t.r '-jtu.1i s - A Prelirminnr

Repor.t, l- "7 ;- L ;i'f.
 
d - 7Totcs on I-he Vconry)i!.c of tc 
 73c of itao, nic Fertilizerin :*Tp.il - '.T. . JI* .Cj r. i Der Vcc d: C.Pradhan 

I Anj n, 

2. The Pre-.urve;,, 'o-or 
,F t I ilet rodu"tio, Promfrrms in Nepal,
by, S.1. tth',ia .',nd Pa.'. V ; V, C.S. "echnic-l Report 
06 Fcbruar,- 191. 



3. 	 The Pro-Survev For F"aizc Pilot Productio- Pro ,,rns in Nepal, by 

Van Tcci,-ical 


Earch 1981.
 

S.B. 	 Ma then and '!.(I-. i)r een, C.S. Roper , 07, 

4. 	 Potential Iinipcts of Tociroaule ChawU in.is Plation to Productivity 

and Income in Pill r ,-7S,-teon, Prithu 7. Ran-i and S.B. 

"thera, Seminar on *!epal'F EDopri(.,nc in !ill 1vric1,l1;ural 

Development, larch 1911 

5, 	 Strategies for t.ccI)2veio'<,-t T:n2rovcd liceI-:.<:"o of 

Varietios and their Tr,,n!for to P.r:' ' ?i]d , . Fr,,n, 

D.V. Seshu, and T.R. Uaro:rovo, Paper prosent d -it tc inter

national R'ice Rescarch Confcronce, I'71[ , April 27-:ii, 1, 1981. 

6. 	 Cropoing Sy,.to:,s Neosc-.rch nrd i 'oduction Pro:r-1, Activities in 

topal, 1980-81, by Croipio,; S:,sto:-o 31tff. Iport 'rcsntod to
 

tic Eleventh Croppin M'sto..s ;or:ini: :>etinCr, Idc;sin,
 

,lay 18-22, 1951.
 

7. 	 Case Studies: Pun3di .u-i -. t i'ii ot Productior Progra!m 

(1980-81), by .. V,. Dor %o.n. 

8. 	 Cropping Systems Produc':ion llro:;rm : A suL:x,,,stion for flaking 

Use of To: D,: igand fro:n Cropping Systens Researchtc Tno-',. 

in ! pal. B, [ner.ted C7re,1.Projct: 'and Crcppinfi Systems 

Staff, *,"I-y 1981. 

9. 	 in the Sc-in-r on Aprosri-.te Tech n(log" for 7:.11 Agriculture 

in J$epl, 19'1,.Tune 

a - "Agronomic Technolo', for ill rj o- Systems in Nepal" 
by " .L. * ]1o and !. . .:,, no 

"Adontion. C,nb - n ('ntr-Aints to doption of r'nw ' ochnologis"
bN" I.". "'llick n", P.D. .'r:"i, 

c - Socio-Fconomic .,spcts of 11ill Fr'ing .Drml" by S.B. 
PVathena and PC. e. on.er 


d - "The Trtc 7ratod Creals Proijct Experiences with Technology 
Transfer-A iikit -d 'ilot 'romction Prop:irs" by P. C.P 
Churasia 7nd E.. rdo. 

e. - "Mlethodologies of Technology m'ransfer" by A.i.J ana and 
W.H. 	 Free non. 

http:Aprosri-.te


10. 
 Cropping Systems Winter Crops Results, 1980-81, by Cropping
 
Systems Staff, Proceedings of Ninth Jinter Crops Workshop
 

Bhair-wa, Sept. 1961.
 

11. 	 Progress Report, Problons 2nd Future 'l.ns,Ner-J, 1981, by 
Cropping Systems Staff. Presented 'tt 12th Asian Cropping 
Systems Workshop, Documber 1981, Burma. 

1982
 

1. 	 In the Proceeding of the 74inth Sum~ier Crops Workshop Parwanipur 
Agriculture Station - Jn:nuzrv 25-29, 1982. 

a - Progress Report, Probj'ns and Future Plans, Cropping
Systems Progrno, "'op:. .L.fTlla. 

b - Sites Rr.tna ;Tragar, Chitwnn, Inncr Terni, Cropping PatternsStudies (11 Croppi:.c Patterns), 1c), by Cropping Systems
Staff, P-pir Prcsentod lt Sui-nor Crops orkshnp'Jafuary 
1982.
 

c - Report on the "B'D -arnos I Tl.d Trials for 
the 1981
ilonsoon, Taize Crop in Cbitwra, by A. '. -rirnn, D.L.
Shrestba ',nd lC.D. Sre 

d - Report on the DP2pring nizo FieldThrrcrs' Trials
in Chi+w-rn, 1931 b- '.T Tr , D.L. Shrestha and 
7.D. 	 Sayre. 

2. 	 Cropping Pattern Testin! in iPepal, Ii.L. r1alla, K.D. Snyro et Pl, 
Cropping Systeus Program, Presented ab the International Rice 
Research Conference, IRRI, April 1982. 

3. 	 Guidelines for Preproduction Verification Trials of Cropping 
Systems, Recommndations by Croppine Syctem Staff, N.iay 1982. 

4. 	 In the Proceodings of the Tenth'jiIthr Crops Workshop, August 1982 
- Cropping s;lystems 3tudio 'Jinterin Crops, 1981%82 by 

Cropp.ng Systems Staff.
 

b Plan for Implementing Cropj Lig Systems Pilot Production,
 
"-Croping Systems Program, Division of Agronomy, Dept. of
 

Agriculture, .i_2,
 

http:Cropp.ng
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5* 	 Cropping Systems Program Activities in Nepal, 1981-82.
 
By CS Staff. Presented at 13th Asian CSWG Meeting, Oct. 11-15,
 
1982 in Thailand and included 
s Chap. II in CSP/ICP Annual
 

Report - Oct. 82-Sept. 83. 16 p'tgos.
 

1. 	 In the Proceedings of the Tenth Annual Summe' 
Crops Workshops,
 

January, 1983
 

a) Cropping Systems Studies in Spring & Summer Season Crops,
 
1982. 
By CS Staff. Presented at 10th Summer Crops Workshop,
 
Rampur, January 1983, and included as Chap III in CSP/ICP
 
Annual Report - Oct. 82-Sopt. 83. 65 pages.
 

b) 	 Pro-production Verification Trials.1981/82 Winter, Spring and
 
Summer Crops.-- By M.L. Malla, P.M. Shrostha, M.G. Van Dor
 
Veen and.D.J. Lipinski, Prevented at 10th Sumner Crops
 
Workshop, Rampur, January 83, and included as Chap. IV in
 
CSP/ICP Annwrl Report -
Oct. 	82 - Sept. 83. 42 pages.
 

a) 
 A Report on Badh! Utpndnn Karyakram ('$iore Production Program") 
By N.L. 11alla, David Morgen, I.C. Bole and. CS Staff. Presented
 

at 10th.Summer Crops Workshop, Rampur, Jan. 83, ahd included
 
as Chap..V in CSP/ICP Annual Report 
- Oct. 82 - Sept. 83.
 

60 pages.
 

d) 
 Training and Visit (T and V) of Extension and Research
 

Dut reach, 37ayne H, Freeman, Tenth Summer Crops Workshcp
 

Rampur, Jan. 1983.
 

2. 	 Impact of Cropning System Pilot Production Program Parsa District, 
Nepal Martin G. Van Der Veen, Cropping Systems Program, April 1983.
 

3. 	 Cropping Systems Studios in Winter Crops for 1982/83.
 

By CS Staff. 
Presented at 10th Winter Crops Workshop, Bhairahawa,
 
Augue-c 1983 and included as Chap VI. in CSP/ICP Annual Report.
 

Oct. 	82 - Sept. 83. 32 pages.
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4. 	 Production Programs the nnd thein Hills in Tors.i Using the 
Cropping Systems Approach. By !.L. M;alla, 1).bergen, I.C. Bolo 
rnd CS St~ff. Presented at 10th 'Iint,7r Crops orkshop, Bh.irahawa, 
August 1983 and included is Chap VII in C2]P/ICP Annual Report 
Oct. 	 82 - Sept. 83. 26 p1'.;-1' 

5. 	 Cropping Systems Pilot Production Proogram in Nepal. By I.C. Dolo. 
Scot-Nov. 1983 - Included in ICP Annual Report Oct. 82 - Sept. 83. 
Also mincographed rnd Widely distributed as a separate in Tov. 83. 

28 pages. 

6. 	 Cropping Systems Progran Activitics in Nepal, .1982-03. By C.S. 
Staff. Presented at 14th P5gTC 7eeting, China, Oct. 33 and included 
a.sChap I in CSP/ICP Semi-Annual Report, Oct. 83 'arch 8.. 23 pagos. 

1. 	 Croppirg S-,:stems Studies in Snring and Surimer Crops, 1983.
 
By CS Staff. Premont r at llth Sum-or Crops 
 Workshop, Prwanipur, 
Fdbruary 1984 2rd included -.s Chmp II in CSP/ICP Scri-Anilunl Report, 
Oct. 83 -"larch 8-. 72 pages. 

(Alsc published and distributed rs ai soparate). 

2. 	 Pre-production Viifieation Trials in T epal. Hy David Lipinski and 
NI.P. Rizal. Presented -t lith Sumer Crops *'or'shop, Prnipur, 
Februnry 1984 incluled Chap inand s III CSP/ICP Somi-Annual 
Report, Oct. 83 -- i rch 8,. 39 o~es, (Also published 7nd dis-

tributed as a itc). 

3. 	 Report on the Croppin- Systems Production Program in the Central 
Development Region. By S.1T. Sarkar md P.L. ChitrQahr. Pr~scntod
 
at !lth Summer Crops Workshop, Par-7nipur, February 1984 and 
included as Chap IV in CSP/ICP Sei-Annual Report, Oct. 83 - Mar 8. 

9 pages. 



I. Results of the Cropping Systeis Pilot Production Program Activities 
in Chitxran and Ptrsa, 
Sumner crops, 1983. By CS Staff. Presented
 
at llth Summer Crops Workshop, Parw-nipur. Feb. 1984 and included 
as Chap V in CSP/ICP Somi-An:u-l Report, Oct 83 - U!arch 84. 

9 pagas. 

5. Managoment Support to Production Programs (A Dis-ussion Paper). 
By I.C. Bolo. Written in W.y 1984 and included -s Chap VI in 
CSP/ICP Semi-Annual Report, April 
- Supt. 1984. 18 pages. 

(Also mimeographcd and distributed a separate).as 


6. Planning Extension for Farri Wcacn, June 1984. 

By Padma Shrestha, Laurie Zivetz, Bimiala Sharna Susanand Anderson 
Published and distrjbuted .,s : sopa.rate rerort. 
147 pages.
 

7. Through Farmcrs Eyes. By Stovon A. Broth. 
':ulticolcrcd Brochure.
 

28 poiges. English Version(The was distributed in Juno 1984. 
Translated into Nepnli and tle Nepali version was distributed 

in B;ay 1985.) 

8. Nepali Hill Far-,,rs' Evaluation of tao lNational Cropping Systoms 
Pro-production Verifi.c ation Trial Program. July 198,1. B, 
David Lipinski, ".P. Bi7al, P.R. ,urung and K.D. Sayrc. ,i2 pages. 

9. Progrc s Report on Cropping Pattern Testing in forIopal 1983. 
By S.!B. Shrestha, B. B. Si,--- and ".D. Savre. Pres;ntod at the 
15th Asian Pg'1G '- etinr7, ",ri ,ianka, June ?994, nnrl included ,ts 
Chap. I in C57/1CP Scmi-.'nnual ',eport, April-Sept 4. 39 pages 

10. Status of 7ulti-Locrtion T~stin' an, Pilot Prodection Pso.am in 
Nepal. Py X'.. Sayre, ;.L. S".rostI, T .,. illa, T.C, P3olo, David 
Lipinski, David .,orgen and I. . Rizal. Proesuntcd at 15thth-; Asian 
FS"G lneting, ri Lanka, June 1984, -nd included as Thap IT in 
CSP/ICP 3emi-Annual Peport, 1.pril- Spet 84. 28 pages. 



11. 	 Long Term Cropping Prattern Cum Fertilizer trial for R,.infed 

Upla~nd Crops in Nep-ol. By S.L. Shresthi, K.M. Singh rnd K.D. 

Snyre. Presented -t the 15th Asi-in FSVG Fleeting, Sri L>nha, 

Juno 1984 and included !.s Chanp. III in CSP/ICP Semi-Annurtl 

Report, Apr-Sept. 84. 4 paces. 

12. 	A Per.ce Corps Volunteer's Experience with the Production Progr-'m 

in Chitwan District, Nepatl. July 1984. By !,eith R. Roesler,
 

PCV. 49 pges.
 

13. 	 Cropping Systems Stidies in Vintei- Crops, 1983-1984. 

By Croroin, Systems 'Staff. Presented a'tllth Winter Crops Workshop, 

Bhnirahawn, Sept. 1984 2nd inclided -s Chnp IV in CSP/ICP Semi-

Annual Report, Aril-Sent. 1984. 74 pgecs. 

14. 	 A Report on the Strntery of the Implement'ation of the Cropping
 

Systems Bised Production Progr2m in 17,000 Hectares in the Trari. 

By I.C. Bole ind 1%.L. >llr. Prepa.red in Sept. 1984 .nd 

included as Chip V and CSP/ICP Semi-Annual Report, Apr-Sept. 1984.
 

43 pi.ges.
 

15. 	 The Results of Rnptl Zone Pro-production verification Trials 

(PPVTS).by K.B. KC et al, R-ti Intograted Rur-l Development 

Project, Tulsipur. In Proceuding of the llth Winter Crops 

'Vorkshop Bbairawa, September 3-5, 1984. 

16. 	 Strategy for farming System:s Rescrch in Nenal. By K.D. Sr.yre, 

B.K. Singh -nd S.L. Shrcsthn, November 1984 Published ns m separate 

but aloe included .s Chap. I in CSP/ICP Semi-Annual Report 

Oct. 84-1,arch 85. 23 pages. 
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17. 	 Evaluation of the Cropping Systems Production Program in the 

Nepal Terai, 1983/1984.
 

By D.J. flergen nnd B.R. Gurung. December, 1984.
 
Puilished a.sa separate, also included as Chap. II in CSP/ICP
 
Semi-Annual Report, Oct. 84-4:arr 
 " 55 + pages.
 

18. 	 Cropping Systems Research in the Eastern Mid-Hills of Nepal - A
 

Review -- (1977-1984) By S.L. Shrestha. Presented c.t the 2nd 
National C5WG Meeting, Agrenony Division, Khurwlitar, December 

1984 	and included 7s Chap. III in CSP/ICP Semi-Annual Report,
 

Oct. 	84 - -rch 85. 40 + pages. 

19. 	 The Farming Systems Pro: r~u in the Seventh Five Year Plan. 

By DB. Taming. Presented at the 2n(, ITrtionnl CSWG "!eeting, 

Agronomy Division, Xhumaltar, December 1984 and included s
 

Chap 	 IV in CSP/ICP Semi-Annual Report, Oct. 84 - March 89. 

5 pages.
 

20. 	 Report on Bali Prnali Utpadan Karyakr-.m (Cropping Systems 
Production Prorram). By S-c;-r P. Shrestha, Presented at the 2nd
 

iational CSWG ',eetini', Agronomy Division, lghumaltar, December 
1984 	and included as Chap. V in CSP/ICP Semi-Annual Report, Oct
 

84-1. 	 rch 85. 6 pages. 

1985. 

1. 	 Cropping Systems Studies in Spring a.nd Summer Crops, 1984. 

By CS Staff. Presented at 12th Summer Crops Workshop, Rampur,
 

January 1985, and included as Chap VI in CSP/ICP Semi-Annual 

Report, Oct. 84 - Ma!rch 85. 50 + pages. 

2. 	 Impact of Croppinfg Systems Program at Sukchnina. By B.K. Singh and 
K.D. 	 Sayre. Presented it the 12th Sumer Crops Workshop. Rampur, 
Janu.ry 1985 and included as Chap. VII in the CSP/ICP Semi-Annual 

Report, Oct. 94 - March 85. 12 pages. 



3. The Role of Green ranure Crop in Rice Farming nt Ratnr,nnagr.
S.P. Shresthn, Presented - t the 12th Summer Crops Workshop,
Ramnpur, Januj.ry 1985 and included s Chap. VIII in the CSP/ICP 
Semi-Annual Report, Oct. 84 
- Nrrch 85. 4 p:oCes. 

4. A Report on the Strategy of Iiplement .tion nf the Production 
Program, By M1.L. Dalla, S.U. 'hIron .nd B.R. Subedi. Presented 
nt the 12th Summer Crops Workshop, R.inpur, January 1985 -nd 
included as Chap. IX in the CSP/ICP Semi-Annual Report, Oct 
84 - March 85. 
 50 + pages.
 

http:Januj.ry
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Snd i x 
C
 

List of Basolinc Surveys nnd SiAt D.seription Surveys nt Different Sites 

(Surveys Conducted by the Socio-econo~nic Group of Croppin-. Syster.s Program) 

-T:,tur- of Survey
No. Site Sul-vcy Conducted Publicrtion Purpose
 
__..... 
 _for ..
 Date 

1. 	Bidur Village Ponchryrit :>sc in IST 1) "ov. 30, 1981 Seed V-ouse 
("uw-kot District) 
 Survey
By Dili Prns-td hittrir'i 

2. 	Ti.rlu Villi7o Pmnch.,at Dec. 11, 1981 "
 
(Lamjung District)
 
By Paul P . "aplin 

3. 	Pirondr-. v'-'r/Surkhct Dist. "Ware House 
By Paul I. '>pl.n Survey
 

4. 	 arpha.Aust .ng Dis;itI
 
By Paul F. lr-plan
 

5. 	 Gyandj/l-rb-t istrict Mini Seed
 
-y Paul 7. a!l,n House
 

Survey
 

6. 	Che-i'i-ot Vill-;e J'nnch%.:t Fnar. 20, 1932 Socd House 
(Dol-''chr. District) Survey

Dy DiJli Prsz'-d Yhtti 

7. 	 lastnasnu ViJlpo P:'neh::at Apr. 10, 1982 " 
(Achh-.m District)
 
By Shibesh Chandrx Regni
 

8. 	Nilknth Vili -teP-nciriyat TNayr 9, 1962
 
(Dha.ding District)
 
By lRhar-.t B. Uri
 

9. 	Tarvnr; Village Pancha.y-t Juno 2, 1982 "
 
By Dilli P. Bhattarai
 

10. Kot Bhairab Village Panchayat 
 June 9, 1982 "
 
By Bharat B. Karki
 

11. 	 Arughat Village Panchayat July 20,1082 "
 
(Gorkha District)
 
By Krishna Bahadur K.C.
 



No ie q3ueo'Survey Publication Pupe
No Sie9 ure of Conducted Date up s
'lurvey fore
 

12. Ch.inpur Vil1.rrTo Plm.cl,,y, .t '3.S , T i~uSTP !a
(Btjjh'vig Dist'ict) ,92 So OD'5,IS ,92 SueyHo 
By Badri ';nth D- IrqSuve 

13. R -. i lb.r P'icht) s it o Dc~s- CP 1982July PPVTs(K~li i~it criptiol
By 112ibC,3h C.Ip<''T j
 
Babu PI,-.m Curun, &
 

14I. Ar-houn ~iU~ ~lh~t Sitr PiCs- IDP J 18 PT(7r.,. 5 ki District' criptionJu,,18 Ps 

(ir-i!-- District) 
Bly 7Thpb.!D .- i,rn7-PRn 
D Wrl.j Lipins~zi 

16. iTHljx Tj~r'-chm, ilN" "I 
P'ricI 'v-t ( ,.vre District) 

17. Pmnchlkdr-1 Vijjii c 1' 'nchswiit 
0 

B:! Devi Curunf- n:d 

Ditvid Lipinski 
18. Bijuw'.r Vill,1-c 11' ncht.'.t D'.ro bic SPISP July 25, 1982 Secd House 

ure 
(Pyut-1.,.n List:. ict 

By BhL-rcitt B. Survey 

& -Dircndr2 !,r.gar Vi~ l-It: r ' C 98 PTP-c-.:wt (erjtI22 Aug. 18 P~ 
District) PlyS..crj 

L l.> , Da~vid ferfren 

m20. D-:-:y ult1i,l] -i nF,, rrj', t .in, ?S u.1 18 rr osDadeldhura e- Sincdhulj--,i p~ u ,I 92 SuWreyHu 
liv Dl.1 Pr-3'I ihrttpri Sr 
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1o. Sites 
Naturc of 
Su.vey 

A Survey 
Con~uctod 

Publicntion 
Date Purpose 

for 

21. Patan Villa-e Panchaynt 
(Baitadi District) 
By Dilli Frasad Bhrittari 

22. Ghachoil;: Village Penchnwat
(ashi District) 

B.se Line 

Sit, Des-
criip io-: 

S11IS1 

ICP 

Scpt. 2,19n2 

Sept. 1982 

Seed House 
3urvey 

PPVTs 

By Duvi Gurung ,nd 
Dvid Lipinski 

23. Lalbandi & Hariwvin 
P-i.nchb yrt (Sarlahi 
By S.C.Regnmi 

Villvc 
District) 

" Sept. 1982 PPVTs & 
Pilot Pro
duction 
Program 

24. Tlhojpur Village Penchaevrt 
(Bhojpur district) 

By Krishna Th,'!ur V:C. 

Dasc ,ino STISP 'ov.27,1982 Secd Eouse 
Survey 

25. Cbainuvr Vil'-ic incln 
(Sanlkvw.s H,,'Dintrirt) 
B1 SbihosL (Thndr- P*,vi 

t If Dec 2, 19'32 "ini ,Seed 
YoPsc 
Survey 

26. Hoha---0Tmw. V :I- i Pnch'-v-t 
(Rautfhnit District) 
By Beu-u 'r Curunr -- d 
Dwvid Lipinski 

;ito D-
criptioi 

ICP Dec 1982 PPVTs 

27. Seneri, Sundi e','-. 
Villgfe P-inch v-.t 
By Davir] J.Lipinski 
D. L.Gurung 

i,' 

3 

Sit_ D-.s
crintirn Dec. 1982 PPVTs 

Pilot Pro
ducticn 

Progrnn 

28. Barunoshw'r Villag. 
P'i.nchayat (Okhrldhundi. 
District) By Dilli 
Prasad Bh.ttiri 

B:SC Lio SPISP Dec 15,1982 Sued House 
Survey 

29. Phidi,< Vill-age Panchayat 
(P nc",thar District) 
By Puiusotm Siush 

I i 1982 



Nture of A Survey PublLu tion
No. Sitcs 2urvey Ceoducted ,tc Purpose
 

-
 for
 

30. llim/Ilm District

By Dilli Prosad 1hatt-ri 11se Lin  pI, 1982 Mini Seed-

House
 

31. Lipani 3irt-. V.P. Site DsC- ICP Dec. 1982 PPVTs 
(Parsa District) 
 cription
 
D. D,?vi . Guruing
 

32. Lekhanatti V.P. 1982 
(Kaski District)
 
By Shi'iesh C.Rcgmi and 
'.G. Van Der V,:n 

33. .ntiy:Vililgc Prtuciayt linso: LieIa SPISP Feb 15,1983 Seed House(Baglun, District)
 
13:., Dilli Prasncd Bhlattari
 

34. Jirikhimti Anphu, lXriig, 
 flr 1, 1983 
P.ncha.y1-t (Tcrathum District)
 
'v Dilii Prnsd 2hritt-iri
 

35. Pakhrib.s Villgc Patnchriyat 
 'ar 8, 1983
 
(Dh'.nki.ta Dibtict)
 
By -inhnv T.K. C
 

36. Chitur.- is "rict i... Site Des- ICP March 1983 Production 
Rccon' ir,,1ncc 5 crirtion

P, nchiyats D~y TO-vid i:r',u
 

F,:ith Yoe ter, n -i;,t

37. Yarkhn Vill- P.nch'- t Sf13I 4 Apr. 19,3 Seed House('hot .District) 
Survey

Dill.i Pr-"s,-., "Ihittnr 

38. Dilel.:h/D .i].kl )istri 
t SPIS A r.25, 1q83 Uini Seed-
L-' -3 Pris-xd Y ,t, 


House
 

39. hl-
 Vill Phvat 
 S3IS0 1983 Seed House(Jajar'ot District) 
 38 Survey
B- Dilli Freoad Phttari 

40. R'nisworna Villil'e anch-yi.t Site -(Gork:ia District) c'i-i o CUP Au; 1M83 PPVTs 
By Devi B. Gurung
 

http:Dh'.nki.ta


T'Tnture of A SurveY PubiIeatiinn
 
No. Site Survey Conducted Date Purpose
 

for
 

41. ,hee g Patlekhet Villi. 7e Site Des- RCUIJ Aurust 1983 PPVTs
 
Panchayat ("!vdgi cl'iption 
Distiict) By Krishnr
 
KO-Ad ,.B.Rnna 

42. P-2rsa, Ra-it-dhat and Site ICP Aug. 1983 Production
 
Sarlahi District Program

By David Mergo-, etal 

43. Narayanpur V.P Site Des- PADCO Sept. 1983 IPVTs 
(Dang District) oription
By Rqbindra I. Subba,
Nombang 

44. Chailohi V. P
 
(Dang District)
 
By L.B. RanaCagar
 

45. Shisahnnia V.P 
(Dang District)
 
By Babu Rari Gurung ,, ,,. ,. 

46. Duncho and Syabru V.P ICP lTov. 1983
 
(Rasui:a District)
 
By David Lipinski, S.L
 
Shrestha and Rrbiindr. Subbr.
 

47. Daman (.>akwoannur District) "-.re Line TPISP S-pt.19, 1q83 Ware House
Palpa (Palpe Dist 'ict R: Survey
Ga iph-t (T7dayripur Dinit-ict) 

By Krishna P. K.C. 

48. Bahu7-ri, Bhauda;t'r, 
Mashihani Site Des- ICP July 1904 Production 
?.anih. ri, T rihirpur cription Program 
and Piprr. Vil aItge 
Panchayats (Pars-. 
District) Py D~vi
 
Mlergen, Dcvi U. Curun-

Rabinilra ". Subba, SZ'iy n .
 
Thapa -.nd Lekh Bahridur Rai
 

49. Namtar V. Panch-,yat Baso Line C'RE APVT and 
(N4akir-npur District) Production 
Dy Devi ". Guru r and Rntna 
Bhuban 3hrestha 
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Appendix D
 

Field Laborator; and Office Equipment purchased under the 
Integrated Cereals Project. 1977-85
 

Location
 
Item 


Khumaltar
 
Parwanipur lianpur Bhairawa Agronomy Other 

Division
 

a. Laboratory and Office 

Hewlett Packard Calculator 12 
 1

Model 91
 
Hewlett Packard Calculator - 1 1 
 1

Model 97
 
Calculator, Cassio 

Filing Cabinets, Indian 4

2 
 5 -Wireless, NIrthern No. 420 
 1 
 - 1  2


Airconditioner, Indian 
 2 2 2 
 1
 

unassigned
Airconditioner, US - 1 1 -

Generator, Katolight, 

- 1 1
25 kva 


unassigned

Generator, Indian, 25 kva 
 1 
 1 -
Generator, E 300, Honda 
 -. - 1 
Microscope, Binocular 

1
Microscope, Stereozoom 
 1 
 1 
 -
Microscope, Compound 
 1 
 1 
 1 -.
Centrifuge, Clay Adams 
 1 
 1 1 -

Hygrothermograph, recording 
 1 2 1 
 -3 
Leonte Balance, 5 kg 
 - - 1
Top loading balance, 

1 
 1 
 1
 
Sartorius
 

Platform balance 

2 
 1 
 1 
 5
 

Avery Scale, 10kg 2 3 2 
 5
 
Avery Scale, 2kg 


- 1 
Avery Scale, 1kg 
 -
 1
 
Seed Blower, Burrows 
 1 
 1 
 1
 



Location 

Item 
 Khumaltar 
Parwanipur Rampur Bhairawa Agronomy Other 

Division
 

Laboratory Timer 
 1 1 2 

pH Meter, Model 399 1 
 1 1 -


Digital pH meter 
 1 1 1 -


Kjeldhal digestion apparatus 2 2 2-

Distillation unit, Micro-
 1 1 1-

Kjeldhal
 

Water Demineralizer, 
 12 
 -
Barnstead
 
Sieve Shaker, with 12 
 1 set 1 set 1 set 
 -

sieves, receiver and cover
 
Shaker, Burnell 
 1 1 1-

Water Bath, Model 185 
 1 1 1-


Drying Oven, Boexel 
 1 1
 
Laboratory Mill, Wiley 
 1 1 1-

Vacuum pump, Gelman 
 1 1 1-

Microslide Drier 
 1 1 1-


Microslide cabinet 
 1 1 1
 
Plane Photometer, Coleman 
 1 1 1-

Spectro photometer, Coleman 
 1 1 1-

Desiccator cabinet 
 1 
 1 -

Dessicator 
 3 21 -


Refrigerator, Marvel 
 1 1 
 -

Freezer, Laboratory Model 
 1 1 1-

Incubator, Model 815 
 1 1 1 -


Hot plate 
 5 h 1 -

Steam sterilizer, auto clave 2 1 1 -


Water Bath, Model 185 
 2 1 1 -


Dalite screen 8' x8 1 1 .
 -

Slide Projector, Carousel 
 1 1 1 
 -

Opaque Overhead Projector 1 
 1 1 
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Location 

iterm 
Paraniurampr BairwaKumaltarParaniurRam, BairwaAgronomy Other 

Division 

Transformer, 500W. to 2000W. 6 3 3-
Blender, Osterizer 1 1 1 
Colony counter 1 1 1 -
Rice Polisher, Kett 1 - _ 
Rice Pearler, Kett 2 - _ 
Rice, Testing Husker, Satah-e 1 - _ 
Rice sizing Machine 1 - _ 
Sample sheller, rice 1 - -. 
Moisture Tester, US - 6 1 5 
Moisture Tester, Indian 2 2 2 5 (for CS 

Cork Boring Machine sites)
1 1 1 -

Plastic Rain gauge 1 1 1 6 (for CS 

Magnifying reading glass 
sites)

1 1 1 -
Magnifier, Triplex, Hastints 4 14 h 
Sling Psychometer - 1 -

Officer chair I - _ 
Office Table I -
Bookcase 

1 . 
Typewriter, Remington, 2 1 2 
English 
Typewriter, Remington, 

1
NepaIi 
Altimeter 

-' 2 

Sunshine Recorder 
-Quantum Sensor 1 1 1 1 2 
-Integrator 1 1 1 1 2 
Soil moisture tester 

- -
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Location 

Item Khumaltar 
Parwanipur Rampur Bhairawa Agronomy Other 

Division 

b. Field Equipment 

Wheat Thresher, Shirpur - -

Wheat Thresher, Pusa 1 1 2 -

Mold board Plough - - 1 

Sugarcane ridger - - 1 

Wheat ridger . - 1 

Chisel plough - - 1 -

Barber Fertilizer Spreader 1 1 1 

Howard Rotavator 1 1 1 

Planet Jr. Seeder, Model 912 - -

Planet Jr. Seeder, Model 300 - - 2 -

Seed Drill, Qyjord - 1 -

Power Tiller - 2 -

Power Tiller IRRI 1 - 1 

Small Vogel Head Thresher 1 1 1 

Vogel Plot Thresher 1 1 1 

IRRI Plot Thresher 1 1 1 

IRRI Portable Thresher - - 1 

Kirloskar Pump - 2 -

Thresher Rice Union (Indian) 1 _ _ 
MF 275 Tractor .1 For land 

shaping 
Land Plane, Marvin 1... 
Maize Planter, Cole Tractor - 2 - -
Mounted 

Maize Sheller 7-8 hp 2-

Maize Shellers Hand 3 
operated 



Location 
Item 


Khumaltar
 

Parwanipur Rampur Bhairawa Agronomy Other 
Division
 

c. Seed Processing Plant
 

Seed Drier, Indian 
 - 1 -

Bag Truck, 2 wheel, Indian 
 2 2 2 
 -
Bag Truck, h wheel, Indian 
 2 2 2 
 -
Bag closing Machine, 
 2 2 1 
 1
 
Revo, Indian
 
Seed Drums, 55 gallon 25 25 25 25 (all
 

divisions
Dehumidifier, Indian 
 1 1 
 1 -
Avery Scale, 500kg 
 2 1 
 1 -

Seed Treater, Gustafson 
 1 1 1 	 11 (Botany
 

Division)
Seed Cleaner Ensco 
 1 1 
 1i

unassigned
Seed Elevators 
 4 4 
 h
 
Dust collector 
 1 1 
 1 
 1
 

unassigned
Fire extinguishers 
 2 2 2 
 -
Impulse Sealers 
 5 5 5 
 -
Exhaust Fans 
 2 2 2
 

d. Vehicles
 

International Scout 
 1 1 
 1 1
 
Motor bike, RaJdoot, Indian 
 1  2
 
Motor bike, Honda 
 - 2 1 15 for production
 
Diesel Truck, Tata, Indian 
 1 -  _
 

e. Workshon and
 
M41scellaneous, 

Snap-on Tools 
 1 set 1 set 
 1 set I set
 
Drill Press 
 1 2 1 1
 



Locati on 

Item 
Parwanipur Ranpur Bhairawn 

Khumaltar 
Agronomyj 
Division 

Other 

Barrel Stand 

Transformer, 150 kva 

Maize Flanter, Hand 

Submersible Pump 

Sprayer, power 

Seed Treating drums 

1 

11 

-

1 

... 

2 

107 

2 

1 

-

-

1 

. 

-

1 

1 

1 

-

1 

2 

f. Major items Ordered since January 1985 

No. 

Vehicles - (Toyota- 2 Landcruiser 2 Hilux) 4 

Tractors -. HF2b5 (From India) 

11 tine Tillers (From India) 1TU 3 

Disc Harrow (From India) MF 1 

Head Threshers (From Philippines, 2 

Vacuum Dmasculators (Fro: Philippines) 2 

Impulse I€ealers (From Taiwan) 12 

Xerox copiers 5 
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