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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 notewoithy. 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 establishment of production programs.

The adaptive cropping systems research in farmers' fields was a product
of an interdisciplinary team involving socio-economists as well as agro-

nomists and other biological scientists.

Méthodologies of on--farm vesearch had to be established to assess the farm
environment of small farme»s, then design research in cropping patterns to

develop results based on reactions of farmers und technical data.

The result of this resecarch effort is a cet technologies for as many as
30 cropping patterns. These have heern presentcd for extension use in a
guidelines manual which sets forth how %o determine the profile of a
prospective site, how to esteblish preproduction trials with the patterns,
the components o' the pattern, and what to do once the technology is

verified in a site.

The methodologies I technology transmission bascd 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 thcmselves. Over a pericd of six crop seasons this
methodelogy was perfected and a tull scale production program was launched

in the eighth crop season after pilot prcauction started.

The essential ingredients of a successful preoduction program have been
determined, verified and docwaented 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 15-20% in extensive areas.

Cropping systems adaptive reseerrch is d=vendent upon commodity research for
supply of new varieties, the most dramatic of which have been early
varieties of rice =nd maize. By contrast the lack of such varieties in the
minor crops has been considered ag one of the greatest detriments to more

effeective eropping nettern techrologies for the Hills.

Commodity programs in turn cen use the crepping systems methodolegy for
on-farm research as a pattern of operation for research outreach being
conducted on larmers' fields by research staff from the commodity reseerch
stations. Component technology trials on farmsrs' fields have increased
significantly and hasten the varietal identification process. These trials
can he superinposed on cropping vattern trials for more effective on~farm

research leading to production programe.

A measure of coumodity program research activity is the number of varieties
released. During the project period, ten rice varieties, three maize

verieties, and i varieties of vheut 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 nrove into
the farmer-to-turuer seed system. “The progrem hae provided a valuable 1link

between the commodity programs, extension and the farmer.

Agronomic practices and cropping patterns have been effective in exploiting
the potential of the new varicties but more infoimation needs to be incor-

porated into extension literature. Tn other words, to effectively use new

varieties a better set of agronomic practices and plant protection sre

required in order to exploit this potential.

Training programs to upgrade manpover in the Department of Agriculture have

assisted 29 persons to g2t M.Sc. degrees and four to get Ph.D.s, Eighty two



persons havr been provided training for six weeks to six months, and 133

have participated in study towrs, workshops and conferences.

In-country training has been an active component and is essentially the
only mechanism available for teaching indigenously developed methodologles

and technologies.

Activities of the project have been well cocumented bty reports on cropping
systems, production programs, commodity program seminars and proceedings,
site surveys, and guidelines to extension efforts for extrapolating the
cropping systems technology. A popular version of the cropping systems
progran presented in "Through Farmers' Eyes" in English and in Nepali has
been widely distributed.

Other activities have been in construction and experiment station develop-
ment to upgrade research capabilities. Housing for staff has increased,
office end laboratory space expanded, water and electrical utilities
improved, and experimental fields partially improved except at Bhairawa

where the work was successfully completed.

Equipment to improve the resecrch stetions have included field equipment,
laboratory cquipment, and vehicles vith some motorbikes for stations and

for production program activities.

Technical services to the project have been provided by resident speclalists,
Peace Corps Volunteers, and consultants who have worked as & team with

the staff of the Department of Agriculture and others.

Problems encounterec have been brought to the attention of administrators
in an effort to obtuzin more effective manpower utilization, improved
research administration, znd policy charges to enable HMG to more
efrectively meet its obligations to engble farmers to produce more and

improve their welfare.
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SUMHARY

This report covers the activities of & USAID financed host country
contract in the Department of Agriculture implemented by the Inter-
national Agricultural Developrent Service. The Integrated Cereals
Project (ICP) covered assistance to the rice, maize, and wheat
coordinated crop improvement brograms, cropping systems on-farm
research in six selected sites (four of which were in the Hills), and

production programs built upon the technologies penerated.

To achieve all e objeclives commodity rescarch und 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 we. ing with farmers in their fields. An additional unique
Teature wes interdisciplinary team involving socio-economists to
assist in the development of this field research; %o conduct studies

of the rfarmers to determine what the research problens should be;

determinc 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' fielcs,

The Integrated Cereals Project has tried to achieve jtu objectives
through an evolutionary process of socio~economic studies and agronomic
adaptive research in farmers' Tields vhere the farw. rs become an active
component in the dcvelonment of technolory suitable to their conditions.
Beginning in 1977, che Integrated Cereals Project used existing improved
varieties and practices cof the majcr cereal crops and fitted them into
pvattern research on farmers'® fields so t.at the factors affecting
farmers’ decisions could be learned 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.



Four Hill sites, one in the Terai 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 oun a pilot basis, at the research
sites theuwselves. The creation of technology was making progress. The
next steges of dissemination and adoption of technologies required
further study but in the fields of more farmerec.

Production Programs started in 1900 with & ~wmall pilot production progrem

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 realizetion
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 preproduc’.ion surveys, consolidate pile* production into
"impact"” blocks of contigious land units involving several farmers

using the same proctices and patterns. These impact blocks were
expended slovly at the cropping systems sites until the wheat crop of
198283, 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 potentiesls 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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Training of the manpower to establish capability and credibility

in the eyes of farmers.

Establishment of impact blocks bottom-up through farmers rather
than top-down throush sargets by petting commitment of farmers,
through a series of organized meetings and personal contacts, to
egree to follow the technologies that hal been identified in on-

farm adaptive trials.

Establichrmont of ¢ secrios of committees at national, regional,
district and local levels to ensure understanding, participation,
commitment and coordination of inputs, credit, and irrigation

agencies.

Supervision and management personnel cesignated aud provided

mobility to function.

Availability of inputs restricting lerge scaie campaigns to the

Terai where assurances of supply wer?2 more positive,

Markets and market prices are critical factors determining the

sustainability of a producticn program,

Rewards and recognition to farmers and staff waking significant

contributions.

A name for the campaign -

"Badhi Utpadan Karyakram" or ":-ore production program” was revised
to "Bali Pranali Utpadan Karyakram” or "Cropping Systems Produc-
ticn Program'.

Lastly, commitment from leaders at all tevels. lnless the will
is there no matter how rood the technolosv or how great the need

the program will not succeed.

A production c.mpaign on & targetted 17,000 ha. in five districts was

initiated in the vinter season 19R3-8Y4, sustained in the rice crop of
the 198k monsoon season and expanded to 35,000 ha. in 17 distriets of
the Terai in 1984-85.
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Results of these production campaigns have shown yield increases in
rice and wheat of about 15-207 even though use of fertilizer inputs
have been below the recommended levels. O~ a pilot production scale,
pattern yields have increased 20 to 140% under lowland conditionms,
either rainfed or irrigated. Under upland rainfed conditions increases
of as much as 407 have been obtained. Economic indicators show similar

impressive trends.

Attempts at pilot production in the Hills have not been successful

even thoush the technologies are sound agronomically and economically.
The present infrastructure is not dependable thus the necessary inputs
a)e not available for use by farmers even on a pilot scale. Seed
supplies can be generated locally but not fertilizers. It seems that
additional research will be required to develop technolopies that more
effectively use existing resources available to farmers. Even the low-
resource technology already developed is not appropriate to many
situations in the Hills. In the meantime farmers at the research sites
have quickly adopted improved varieties of wheat, rice, and maize
wherever these crop varieties were fitting into existing patterns.

More sisnificantlyv, farmers chanped 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.

Cropping systems_technolosies have been developed at six sites during

the project period. These six sites have six different major lend types
that are estimated to represent most of these types in 30 of the 75
districts of the Kingdom. Some sites have as many as three land types
in the differcnt topocrapnic levels with different levels of water
supply. Results have been asccumulated over the 8-year period on over
thirty different cropping jatterns. 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.



Chickpeas in come patterns have made g 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 (dhaincha) used has
serious limitations bzcause seed production requires as much as nine
months, the demonstrated value of a freen manure érop in patterns has
considerable significance to Hill farming situations where supplies of

commercial nitrogen will be expensive, limited and unreliable.

Cropping systems methodologies were perfected for on-site research and

later for use in transferrineg these croppiag systems technologies to
other sites. Basic considerations in both instances have been surveys
to determine what the farmers?’ situation; are, vhat cropping patterns
they use and vhat the rotential is for inercasing production. The
surveys make use of secoudar, data to describe the topography and
climate and interviews of key informants and others to determine the

¢rops, socio-economic conditions and other characteristics of" an area,

Farmer-bas.ed technologies derived from these pattern and compronent
trials are ready for pilot production at the research site or moved to
other gites rfor preproduction verification by the cxtension starr.
Preproduction verifieation pattern trials require essent "1y the same
J-7el of precision in condﬁct and information gathering as the site
research trial. The ney rattern is o resvlt 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 growm by the farmers.
Preproduction verification also provides opportunity for a seed multi-
pllecation phase beacgize seed has been frw.d as nn early constraint to
adoption 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 progrems esprcially in the Hillsg,

" Experiences in other project arcas such as the Rapti Area Development

Project where the methedologies of transfer have been used indicaie .



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.

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 livesto:k component in the research program.
Feed production was included in pattern studies and component trials
in which fodder production i$ cvaluated and milk production recorded

to measurs the effects of this increased forage.

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 ~daptation for irrigated lowlands
and rainfed uplends and lowlands. The varieties for the Hills are
earlier, more prod:ctive and more 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.

The maize program has followed a system of cyclic improvement of cpen

pollinated composite varietics. Improvements were continued in
varieties released prior to 1976 and three varieties were released
during the contract period. Arun 2 was the most significaﬁt release
during this period because its earlier maturity made it the first
improved variety to meet such maturity requirements of nany farmers in

the Hills and in some Terai cropping patterns as well.
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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 end in the Hills. UP 262 is replacing RR
21 in some areas of the Terai and a8long with the other varieties are

effectively reducing risks to losses by leaf rust when RR 21 is grown,

The importance of other crops in Hill cropping systems have been
recognized but limitations exist in the gernm plasm available to replace
local strains. The contributions of soybeans in the intercrop pattern,
maize plus soybeans, have been documented but no varieties are avail-
able at present that are anv better than the local varieties now used
by farmers. 1In the Terai ilegumes 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 reanl opportuni-

ties for increasing cropping intensity.

Minikits are small quantities of seed sufficient for one tenth to one
fortieth of a hectare, depending unon the crop and whether it is for
the Teral or Hills. Minikits have proven a (ood means of widely
disseminating new varieties of crops, and provide a valusble link
between rescarch center, extension service and farmers. Annually the
commodity programs distribute about 30,000 minikits comprised of 20,000

for rice, 6,000 for raize, rad 4,000 for wheat.

Training was a significant part of the ICF from the very beginning with
academic jprosrams, non-academic training orograms, study tours, and

loze1 din-.counts - wrvinlirg, suyported by the Iroject. Twenty nine staff
have received M.Sc. degrces 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 persons received



318 person months or over 26 person years of tvaining of this type.

Senior staff have attended numbers of conferences and seminars mostly
at the IARCs, while junior staff were also able tc participatz in
monitoring tours to various country progrems in southeast Asia in
cropping systems, rice, wheat, end maize, and some minor crops tours
occasionally. One hundred thirty three persons participated in these

programs over 5l person months.

In-country training was a built-in part of the ICP with a productivon
agronomist to serve as a training officer as well. Treining 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 extension programs. Then as cropplng 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.

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 HMG respongibility with this responsibility discharged
through specific projects or programs such as the Badhi Utpadan
Karyakram.

The merits of the technologies and methodologies have been variously
accpted and tested. Where they have been tried they have proven
accepthble and worthwhile. Th* methodology has been put to the most
thorough test In the Rapti Area Development Project.
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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 otner background information it was
possible to prepare a follow-up project which is vet to be put on the
ground t¢ implement e program for farm women by women extension

workers.,

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

annual reports, include numerous papers to rccord the results and
analysis of research trials, of socio-economic surviys, 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 1lssues, concerns

and strategies. These have been prusented in various netional work-
shops ond seminars, in international conferences and sympecsia. A
popular document, “Throuth 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.

Construction and other activities under the project have created

additional staff housing at the three commodity centers; & 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 improvenent, 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 Parvanipur. 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 patholory, entomo-
logy, soils and rice quality determinations. Programmable calculators
have been provided tc enable more complete and timely analysis of

data at the cocmmodity centers and at the Agronomy Division at Khumaltar.
To meet the vehicle needs to enable more field uvriented 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 procurzd for production
officers and a fleet of bicycles procured for the other members of the

production {eams.

Technical services supplied by IADS to the project included the seven

specialists called for in the contract for a total of over 40 man years
of technical services. In addition, the Rockefeller Foundation supplied
the services of one anthropologist ror two years. These specialists
served as participating staff of the respective programs to which they
were assigned, Resident specialists were 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 were 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 becn institutionalized. The
flexibility and innovativeness would probably have been lost. This
flexibility and innovation was also o significant 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 rerident
specialists and their counterpart staff so the relationships have not
been sefious problems that could have affected performance of personnel
and project. The concept of participatings scientists serving as members
of the HMG team has been an important inpredient in success of the

programs supported by the project.

The activities of resident specialists and HMG staff have been
supplemented by short term consultants in various specializations.

They have served in program formulation, stratery development in
research organization, production, implementation of experiment station
development and operations support services, to specizl research
disciplines and for training.  These specialists have been world
authorities from the International Agricultur:l Research Centers and
elsewhere and other consultants that have been able to make specific

significant contributions during the course of the project.

Peace Corpc Volunteers (PCVs) have played a significant role 1in
implementing the site research in cropping systems: in the socio-
economic surveys for site deseriptions; implementation of the pre-
production verification trin's conducted by other projects and ADOs;

and monitoring and assisting in production programs. Thirteen PCVs
served as middle level agrenomists, mestly at the cropping systems

sites. Two other PCVs, hecause of their expertise in socic-economics,
were used ot Yhumaltar 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 cropg

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 becruse 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 staff in their desire to become
permanent employees seek other employment opportunities. Attending
interviews is time consuming and disruptive. Those who have regular
postings ore unstable because the job opportunities, not career
opportunities, do not lie with the post. Fortunately, serious

1/

proposals=' have been nade that would address the whole personnel

policy issue for civil servants in agriculture.

2. The lack of a socio-econcmic "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-
pover trained under the ICP. Acadeniic 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 assigning *hem to posts, in nurter of merit points,
or in a remunerutive way. lncertainties as well as disincentives
create a very low morale among such staff who may have returned to
Nepal with high hcpes and ambitions for serving their country. The
need for more and better trained manpower still existc. Their more
effective utilization requires that more serious consideration must

be given in order to more effectively saticfy that need.

1/ Nepal: Agricultural Research Prcject Identification Mission. FAQ/World
Bank Coorerative Program, Miscion Note March, 1985.
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A problem associated with the utilization of persons with advanced

acadenic 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 obteined
funds from other sources and have remained for another degree. A
seventh was in this catepgory but received third country sponsor-
ship and has returned and assumed duties in the prograr he had
left. The unfortunate aspect is that others who may be equally
worthy are denied such opportunities because of these few who abuse

the opportunities provided them.

Periodically during the course of the project funds of the ICP have
had to be used to curry on the timely activities of the program.
HMG funds are not released in time and these occurrences seem to
be a result of normel operating procedures for the Ministry of
Finance. Without this cushion of resources, many seasonal activi-
ties of the program would have been completely lost or vastly
curtailed.

“Services" have been recognized as being divisinns which have some
service functions in support of other divisions. The leck 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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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 program which is now being expanded

to Farming Systems.

The translation of research results to extension and farmer
language is 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 know about them.

In the new production proprams 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.

Another problem associated with production 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.

Studies of the production programs recognized the importance of
contact with farmers in the process of dissemination of information
to increase production. These contacts were reduced 1rom G6UY of
the farmers in one season to 367 the next season, indicating =

serious trend away from effective extension systems.

Evaluations of the project have been complimentary and supportive of

the Intepgrated Cereals Project, especially the crcmping systems
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vrogram. This has been viewed as a bot tom-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 pave ophortunity to more firmly
establish methodologies and to effectively use them in pilot produc-
tion progrems at several sites and in other projects. T[ull scale
production programs were launched in the Terai after convinecing
perfornmances of the techaologies in pilot Impact Production Blocks

in two districts.



II.

A.

INTRCDUCTION

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 HMG and the United States projects have
consistently addressed Nepal's requirements to increase its food
production. These have involved an early manpover educatirm program
to increase the manpower available for research and extension in agri-

culture.

In response to USAID's continuing concern over declining per capitae
food availabilities and falling export earnings and following an
analysis of the major constraints to agricultural development in
Nepal, Urited States Agency for International Develcpment (USAID) 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  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 HMG/N for this
specific project. The ICP was supported by a contract between HMG/N
and IADS signed is September 197G. The project implementation was

formally init'atecd 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 ~t the research
stations; and a linkage with extension to more ranpidly disseminate the
technologies of research centers and on-farm testing in cropping
systems. It has integrated the binlogical disciplines of the commodity

programs with social scientists into a team 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.der to increase productivity of their farms and
the general well -being of the farmers and their families by more food
of better qua‘ity and by improved economic conditions. An integrated
approach was considered to be more effective in solving the problemns
of increasing productivity of Nepalese agriculture by improved techno-
logies and accelerating the transfer of existing and new technologies

to more quickiy make an impact on production.

The Food Grain Technology Project that preceded the ICP was to
"strengthen the finctions of adaptive research and extension". In

1973 well before this project was to close, HMG invited the Rockefeller
Foundation to undertake a study of Nepal's Hill Agriculture. This
study was undertcken in late 1974 and created a new framevork or concept

upon vhich 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 2t the subsistence
level or often below the subsictence level. They were resource-poor.
Many of Nepal's farmers, especially those in the Hills were among
those being by-passed by the Green Revolution that was contributing
so significantly to Asian Tood grain production. Among these farmers
an ‘intensive system of farming with strong interrelationships existed
because -
1) the prciuction 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 larpely 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 & nev 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 as vell as
minor, which precede or follow the major crops in the various systems

occurring in Nepal.

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 to¢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 apro-physio-clinatic
conditions of the Hill farmers required a type of research vhich 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-

1/

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

"The process of creation, dissemination, and adoption of new techno-
logy is best viewed as a continuum starting in laboratories of central
research stations and continuing all the way to vide-.spread adootion

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 tested his new technology
on farmers' fields and assessed whether or not it has performed
according to his expectations. At this point it is still & 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, /zriculture, and Irrigation) develop new technologies
relevant to farm life in MNepal and to disseminate those new techno-

.- . . . 1
logies to farmers in order to increase productlon".—/

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 cropping systems, particulariy on
small Hill farmers, in order to address the national objectives of
increasing food grain production, improving income distribution und

reising the nutritional status".

This was to be achieved, as stated in the Project Paper, by assisting
HMG to (a) “generate 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".

1/ 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 {ferming) systems
research vere only being tormulated and tried out and a "non-traditional"

extension methodology, if such was needed, 1 .3 yet to be created.

The end of project status expressed the hope that at the completion
of this project --
"a) a creation/disseminatior/adopticn system of adaptive research
would be established,
b) cooperating research farms/stations would have been upgraded,
¢y 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. Perheps the experiences related here can be a gulde and of value
to others in similar situations where traditional systems have not
reached farmers with limited resource:. Above all it seeks to document
the salient, fontures of ICP which can be of continuing value to Nepal's

agricultural research and extension systen.

Although the designers of the project recognized the need to help
resource-poor Nepal farmers, especinlly 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 :reation of a research-extension linkage that includes the
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creation/dissemination/adoption process into a modell/ vhich involves -
1. Starting with a diagnostic procedure of learning from farmers,
2. Generating technology on the farm with farmers,

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

These criterin are more easily stated after an additional decade of

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
> year project period. The project amendment (June 1981) extending
the project for an additional three-yesar period very logically stated,
in part, "This recormendation for extension relates fundarmentclly to
the need and opportunity for further work to develop and test a system

of technolopgy transfer to farmers."

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 mrjor 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 len ers had professional teams of 11 to 15 people and a main
center jid:mtified ror each. The staffs were from various disciplines
of agronomy, breeding, éntomolony, pathology, soils, and agricultural
engineering. These were to provide an interdisciplinary team for each
crop. [Lach crop center had a network of subcenters, in most cases a
main center of one crop becoming a subcenter for one or more other crops

and regicnal centers becoming subcenters for all three commodities and

Chambers, Robert and B. P. Ghildyal, Agricultural Research for Resource-
Poor Farmers : The 'Farmer-Iirst-and-Last' lodel, Paper Presented at
Workshop on Natioral Agricultural Research Management, Hyderabad, March
19684,
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for crcps and other trials from the Divisions at Khumaltar. These
commodity programs had tri s 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 and new trials and programs
disecussed and planned for the next crop season. Participation by
extension personnel provided then opportunity to keep abreast of

developments in varieties, agronomic practices, and plant protection.

The cropning systems program was based in the Agronomy Division of the
Agricultural Research Complex at Khumaltar. The Division had & limited
staff working in minor crops such as Tinger 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 Agriculture. The main
supply of agricultural economists was in the Depertment of Food and
Agricultural ifarketing Services or in %he Agricultural Projects Services
Center (APROSC). The main responsibilities of these 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 bette. staffed commodity teams was only
theoretical as the project was being prepared for launching. The inter-
disciplinary team was to become a “Diagnostic Team" to improve the system
of problem identification -
1. gaining an understanding of farming systems used in the various
geographic aress,

2. defining the pressure points in the system,
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3. didentifying which constraints present opportunities for
~ Zmprovement,
L, selecting those *hat are researchable, and
5. informing the national coordinated commodity programs or subject

matter groups of problems needing solution'.

The early efforts or the commodity programs had developed some varieties
(Table 3). An early “seed kit" program was to be launched and reviewed
after *wo yoeve 40 ussess 1Ls raiue A # technelopy dissemination tool.
The question of seed production was discussed in the Project Paper but
was later removed and 1 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 farmers' fields by the Junior
Technicians or Junior Technical Assistancs in the extension system.

The "seed kit" system was a means of reaching more farmers with new
crop varicties, at less cost than with "result demonstrations”. And it
was a program directly involving the crop commodity research teams in

determining varieties to include and supplying sced for the kit program.

This briefly was the "progres’ outlined for the project to undertake.
Obviously the component which was cxpected to provide the main non-
traditional research system was further from reality from the point of
staff, research pregram, involvement of disciplines and access to the

disciplines to be involved.

Mandates of the Project

The Project Paper states that the Integrated Cerenls Project "will be
the only large 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 dgriculture, could be
expected to have an impact upon defined ares projects which were
production oriented and which were supported in part by other funding
sgencies.  There would be a need to develop relationships with thase
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 vrimarily of merit. The Integrated
Cereals Project would hav: to establish credibility if it were going
to merit the use of its results in other projects. Although research
is national in scope and results 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 arca-
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 vas being conducted nnd other areas having
similar agroclimatic characteristics and other features which would

make the new technologies appropriate for use by farmers.

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 dolla: funding component of the project. This
was to come Trom rupez funds available to USAID/ilepal from PL W80 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 chiunged 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 agricultursl economist for
only 48 man-months. .

Seventy five person months of ccasultancy time was provided to augment
the services of the resideni specialists and provide expertise in
experiment station development, agronomy and soils, apgricultural
economics, and other related areas that might be required during the

course of the project.

The Peace Corps was to provide fourxproduction specialists who would
be involved in implementution of the Integrated Cereals Project. These
initial four woula provide 192 person months of services in SUpporting
the project.

Participant training was to provide degree programs for U Ph.D.s and
24 M.8., while short term training, mainly at international centers,
would be provided for 62 persons over the contract period. With the
presence of a training specialist, these training activities were to be
supplemented by more intensive in-country training programs for Junior

staffs in the Crop commodities and other programs.

Funding alsc provided for "commodities" to be procured in support of
contract personncl 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.



US Funds (X 1,000) Ru}g'eces
Items Total

Dollars ; Other | Rupees < Dnllars Dolafars
Contractor Services 3,500 330 925 | 4,755
Participants 1,150 100 | 1,250
Commodities 300 200 275 775
Construction 487 295 782
Kit program | 735 820 | 1,555
Social Science Res. | ' 50 1 51
Production Specialists 27 12 63 102

{Peace Corps Volunteers)

Other Costs 50 50
Total 5,000 27 1,814 2,479 19,320




III. ACTIVITIES

A. Background

A few observations concerning the agricvltural situation may be in
order before proce=ding to present the activities and accomplishments
of the project. Those aspects upon which the project could and did
have an impact are presented. However n:tional production and yields
per hestere can not be vsed as an indicetor of the success or failure
of the project since meny factors affecting production were beyond the
scope of the project. These factors are more 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 ha$ been attributable almost exclusively
to wheat. Paddy production has remained about the same nnd areas have
increased by 0.0% but productivity has decreased by - 5.1% from the
1970-75 average yield per hectare., Totul Paddy production has shown

an average annual increasc of only 11,060 T. Production in 197 and
1982 dropped bacause of the weak monsoons of thosc twe yeers. Yields
compared to the preceding year were reduced by 11.4 and 23.4% respect-
ively for those two years. Productivity based on the three--year
averages during the project has remained almost constant. In 1983
productivity showed a good increase to 2 14 T/ha. dut thz 1984 yields

dropped below the 2.0 T/ha. averape again.

Maize has continued to decline in vroductivity perceptibly in each
three-year period sc¢ that at the end of the project yields were 11.9%
less than they were in 1970-75. 1In spite of a 5.6/ exnansion in area,
maize production was 7.2% less at the end of the project period. Aguin
two seriously weak meonsoons affected the majze crop. The 1979 yields
were less by 2A.4% than they vere the previous year and in 1982, yields
were 10,87 less thon the 1981 productivity. Aside from these obvious

reasons, gradually reduced yields are penerally 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 sipni-
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 mnize crop responds well to fertilizers and

siaize hybrids from India are being grown in meny instances.

The area under ninor cereals has remained essentially the same through-
out the project period but productivity is foilowing the same trend as
the maize crop, with a gradual decline during the project and the net
chenge about the same as maize with a 10,47 loss in productivity and

an 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 a 457 increase in area, with the last three
years averaging G677 more aren in wheat than in 1970-75. The 1970-75
area was already almost three times the area in 1960 so this is not a
new trend in wheat production. The really new trend is in productivity
where there has been n pradual increase over the project period from
1.12 T/ha. in the first three vears 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 9.0%
during the project period. The averapge annual increase in production
has been 587 above the preproject period and in the lact three years

of the prolect the production had necarly doubled the production of the

preproject period with a three-vear 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
groving them. Only in 1984-85, when n low market price at harvest
(April-May 198k4) discouraged farmers and vhen 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, 1976-8k

: Three-year averages ' 'Compured to
1970-75 Average| 19270-75
Crop {Items
Average ' 1976-6k] increase or
1976-78/79-81) 82-8l decrease ¥
=
Rice Area Million ha| 1.213 1.263 |1.276]1. 1y 1.266 | 6.0
Prod. Million
Tons (Paadv) | 2.365 | 2.336 [2.361|2.431 | 2.376 0.5
Yield, T/ha 1.95 1.85 [1.86 |1.84%% | 1,85 - 5.1
(Paddy)
Maize |Area Million ha| .l50 JUbs | hss| 575 75 5.6
Prod. Million
Tons .79k .760 | L683 .768 .137 - 1.2
Yield, T/ha 1.76 1.70 [1.502}1.L6 1.55 -11.9
Vheat |Area Million ha| .278 .357 | .386) .u65 Lho3 k5.0
Prod. Million
Tons .312 .396 | LBl .60 .ok 58.3
Yield, T/ha 1.12 1.11 }1.25 {1.30%%#| 1,23 9.8
Other |Area Million hal| .1k9 J1L8 | Labg| L3150 .1h9 0.0
Cereals|Prod. Million
Tons .163 L156 | L1kby 138 b6 ~10,4
Yield, T/na 1.09 1.05 0.97 10.92 0.¢8 -10.1
Al Area Million ha| 2.000 | 2,213 l2.26¢ 2.459 2.313 , 10.7
Cereals)Prod. Million ! | , ' !
Tons P 3,630 | 3,648 3.66903.901 | 3.753 ! 3.3
Yield, T/ha 0 ' 1.65 j1.62 |1.60 | 1.62 i - 6.9
! | i i I
# Includes poor monsoon season in 1979 reducing rice yields 11.4% and
maize yielas 23,47,
L Includes poor monsoon season in 1982 reducing rice yields 26.4% and

maize yields 10,37,

¥#%  Depressed markets which reduced area by 7.4% end winter rains in
1984-85, reducing yiclds an estimated 11.1%. All other figures for
1984--85 are preliminary estimates.
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less totel area than was planted in 1982-83, when the greatest aree 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 demend justifies. The retwrns
for additional fertilizer under these favorable growing conditions
would jJustify still higher levels of fertilization, provided other
agronomic practices are also improved and market conditions are

favorable.

In view of the more favorahle yields and the continued expansion in
area and production, the wheat crop and winter maize may need to
recelve special market attention since these crops have the denonstra-
ted potential for increased prodiction. If market conditions are
favorable the trends in these crops could well continue as they have

in the past.

The changes in arex planted *o improved varieties, based on statistics
provided by the Department of Food and Apricultural 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 Corporatiom.

The orea 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 cf irends before and during the project.

At the beginning of the project the percentage «f each crop under
improved varieties was 17.5, 14.5 and 73.0 % for rice, maize, and
wheat respectively. 7Tn 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 PLANTED TO
IMPROVED VARIETIES, 1964 - 1984,
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FIGURE 2 : MAIZE, TOTAL AREA AND AREA TO IMPROVE VARIETIZS,
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1983-84 year these oreas 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 tefore the project; and
vheat had nearly doubled in area. In terms of percentage of area
covered at the end of the projeck they were 35.9, 38.1 and 92.1% for

rice, maize, and wheat respectively.

Relationships of prcject nctivitieg to overall production can be
considerad tenuous since there are sp meny factors affecting production,
but there may be some relationships worth noting. 1In the case of rice,
Masuli was released in 1973 and from 1973 to 1980 there were increases
from 15 to 267 of the area planted to improved varieties (Fig. 1).
Masuli could account for much of thig inerease. TFrom 1977 to 1979 five
additional varieties were relensed with o ranpe of adaptation and
maturity. These could begin to account for some of the additional
increase in area from 1981 to the present. Five morc varieties have
been released from 1981 to 1933 nnd these ten varieties offer farmers

varieties covering a wide range of adantation.

Maize, *the second most imporiant cereal crop un to the present, has an
area growth curve {Fig. 2) in nev varietics 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

end in total area covered (Fig. 3). The nev varieties initially offered
farmers an opportunity to have more productive varieties of wheat which
were of shorter duration and less diseaze susceptikble. The shorter
duration varieties offered orportunities to increase cropping intensity
that were not possible before. Even before the project from 1965 to
1975, new varieties had spread to over 70} of the vheat area, and
furthermore the area had increcased more than three times the area

planted to wheat in 196465, the vear before national rccords began to
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show the spread of improved varieties. Diring the project period, the
area continued to expand and the percentage of improved varieties
continued to increase bui at a slightly more ranid rate than tetel area
so that in 1981-82 the reperted ares was 1007 in improved varic cies.
Two subsequent reporting periods would indicate this was not altogether
correct and some areas. mostly 1in the Hille, centinue to bhe planted
with locel varicties, The area in imrreved variecties still exceeds

907 of total arce in <his crop.

Figure b compares the aniual rate of change in total area before and
after the project with the rate of change for area in improved
varieties. The ares expangion rate before the nroject exceeded the
rate of spread of improved varieties in wheat and rice. Maize had
only moderate changes in area and slirkily more chanze in the use of
improved verieties. During the project period all three crops had a
greater rate of spread of now varieties than increase in &rea, with
rice having the highest rate of spread amounting to slightly more than
35,000 ha. per year.

Productivity improvement has not kept up with variety spread in any of
the three crops {Table 1. Rice has shown marginal improvement in
spite of two poor monsoont (in 979 and 1982} that reduced yields
appreciably in both years. Majze hed n peneral declining productivity
trend. Before the prolect. maizs had five out or airht national
production years exczeding 800,000 7. Since then none have exceeded
800,000 T.+ 3 in 127% production dropred to 554 n00 T, Productivity
in maize has had a reneral Jesline over the entire 16 year period in
spite of the spread of improved varieties at the rate of more than

15,000 ha, per year during the Praject period.

Wheat has shown small but apparently significant increases in
productivity, Yields have increcased fram a lov in 197677 of only
1.05 T/ha. to 1.33 T/ha. in 1983-8h o 27.9% increasc, Area increased
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ANNUAL CHANGES IN TOTAL AREA AND AlEA IN IMPROVED

FIGURE 4
VARIETIES FNR WHEAT, RICE AND MAIZE, 1964 - 1984,
30 3
20 +
—
10 4
A B A . B A B
WHEAT RICE MAIZE

[:] Egg = >

Preproject Period 1964 - 1976
Project Period 1977 - 1984

Change in Total Area

Change in Area in Improved Varieties



- 37 -

by 35.9% while total production increased by more than 703 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 196L-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. At the =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 k00,000 ha, and
wheat was at 400,000 ha. This is indirect evidence that merits or
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 amownts used. Based on surveys of fertilizer used in production
programs on rice in 1983 and whent in 1983-8) (II-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 at that rate would be over
100,000 T. of nutrients or nearly L 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 rar 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 conmodity 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.

Accomplishments 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
slready under way and built arcund the interdisciplinary crop
commodity +eams for rice and maize in the summer crops vorkshops
and wheat in tu= vinter crops workshop. Importance attached to
these workshops hus varied from year to year but they have been
sustained except for one winter crops workshop that was cancelled
in 1982, Since then g greater appreciation of their use has
increased and support has improved with this greater level of
appreciation. It is sipnificant that Dr. M. M. Sainju, Honorable
Member, Planning Commission, felt the workshop was of such
importance as to participate during the Stmmer Crops Workshop in

January, 1083,

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 reparding 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
glves 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 pgeneral.

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 competiiive,

The cropping systems progrom 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 forun 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. This 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 witli 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’.
Supervision of production at the district level is by Class I

officers who are assipgned one to two districts for which they are
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responsible and have the powers of the Secretary for decisinn
meking 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 catepgories for
purposes of target development. Three of these relate to levels
of irrigation facilities and the fourth covers the remaining areas.
The commodity programs were involved in developing targets for

these various areas of the country.

The Production Oriented Service Program was by far the most
significent change in program activities of the commodity programs.
This was to meke agricultural rescarch more farm oriented by doing
more adeptive 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 distriets
(2 to 4) where they were to address farmers’ problems of those
districts with location specific adeptive research in a "Research
Outreach Program”. Ultimately it was visualized that as much as
k0% 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 develoyment region. Two of these were the rice commodity
center at Parwenipur in the Central Development Reglon and the
wheat commodity center at Bhairaws in the Western TFevelopment
Region. A Class IT 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 subasequent ly
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 2
base for involving the centers in on-farm adaptive research. Lhe
early efforts at research outreach were undertaken very enthusias-
tically but soon had to be minimized because of failures at getting

staff and transport fncilities to carry out the vork.

Even so, the national mandate of the commodity programs has enabled
a significant eroansion in on-farm variety trials probably far in
excess of what rescarch outreach visualized. Recent reports of
these activitles shows (Table 2) that trials, instead of being of
only onc 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, based on varietal maturities, adaptation, seasonal

.conditions, regional and land

In 1977-70 the variety trials
were - rice, 60,

FFTs conducted in 1984-85 are

maize, 1O and

the level of this activity at

It is rather obvious that the
immensely in tnheir capability
They are able to provide test

ments and they are capable of

types.

(FFT) conducted in farmers' fields
wheat, 37, a total of 107. The 558
an increase of more than five times

the beginning of the project.

commodity proprams have progressed
to conduct trials in farmers' flelds.
materials for more specific environ~

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 rejccted, and

provide a better service and trial materials for more farm environ-

ments.

Their service functions to the designated r2search 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 Tvials in Farmers' Fields Conducted by the

Respective Commodity Programs, 1984-85

i
:

lo. of Locations

Trial ‘
i ' Research-Outreach
Hational : Districts
|
Rice (198L-85) f
FFT, early irrigated 36 | 8
FFT, normal, rainfed 25 4
FFT, normal, irrigated 31 8
FFT, Upland 29 1
FFT, Hills 27 -
FFT, gall midge resistant varieties - 2
Fertilizer Management - 6
Direct Seeding - Y
Total, Rice 148 33
Maize (1984)
FFT, Hills, early season 18
" Full season 34 T
Terei, Full season 5 13
Agronomic Trials - 21
Total, Maize L7 Ly
I
Wheat (1983-8k)
FFT, Hills, (khet) 69 3
FI'T, Hills, (bari) 30 5
FFT, Terai, (irrigated) 83 11
FFT, Terai, (rainfed) 26 6
Other Research outreach, |
primarily cropping pattern - ; 5k
Total, Wheat 208 78
Total, all three crops I ko3 ? 155
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other commodity programs. This seemi.g imbalance has resulted
froﬁ"édopting the croppig sysﬁems approach by the wheat team.
Thirty five of the trisls afe pnttefn triais. 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 triaiz of the particular crop rather than trials based
upor cropping patteins 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. Althoush some of these
are still dependent on natural chance infection, others are
screened by ertificial inoculation so that more positive identifi-
cation of resistant materials can he made under heavier disease or
insect pressures so that better varietlies 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 bullt-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 latecr.

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

veriety designation remains the same.

Rice

Teble 3 lists the varieties of crops in the cereal commodity
programs and other cror 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
verieties are nonsensitive to photoperiod and have specific adapta-
tions for a number of different conditions in which rice is grown
in Nepal. TFive are adapi=d to the Terai and have a range ir
maturity of 30-L40 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,

Tiae high yielding varieties recently released for the Mid-Hills
are Mimali (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 blast and have good eating
qualities. Seven varieties have been released for the Terai. Of
these Sabitri (IR 2071.-124-6-4), Durga (IFT 2938), Laxmi (IR 2061-
~6~4-3), Chandina (IR 523) and Janaki (BG 90-2) are for lowland
conditions, and Bindeswari (IET 1hLL) and Malika (1ala/J15) are
for upland conditions as well as for lowlands. Laxmi, Bindeswari
and lalika are suitable for early planting (Morch- April) in the
Terai, and with irrigation it is possible to grow two crops of rice
and one of whect. Sabitri is a late maturing variety and would
allow enough time only for a following wheat crop. Bindeswari
sustains good yields when sown in mid- to late Jtne 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 is an early variety for the Terai and 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 Mekwanpur district
and other arcas where this insect is a problem. It also has good
egronomic performence under rainfed as well as irrigated Terai
conditions. Another, IR 8423, has been tried in adaptive trials
under rainfed conditions of the Sukchaina cropping systems site.
Farmers have liked it so well they have already named it, Sukchaina
84, Another pre-release variety is IET 7251 which offers possibi-
lities because it is similar to Masuli, one of its narents, and is

earlier and less sensitive to photo-period than Masuli.

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

variety, well adapted to rainfed lowland conditions of the Terai,
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 screcning nurseries. In addition to breeding materials
and trials at Khumaltar, a substation was established at Palung
Valley in a farmer's field to make selections under altitudes of
about 2,000 m.a.s.1l. 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 IRAI trials. Himeli and Kanchan were released in 1982 and
Khumel 3 in 1983. Other breeding materials coming from crosses
involving the popular lcoal 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 1966. Tt apparently persists at a low level

and has never caused economic demage 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 prart of the extensive rice germplasm bank

maintained at the institute.

Maize

Improved maize varieties releaged prior to the project include
Kakani Yellow for the Hills, Khumal Yellow for the Mid-~Hills, and
Rampur Yellow, Rampur Composite and Sarlihi Seto for the Lower

Hills and 7erai. Janaki, Arun 2, and Makelu 2, have been released
during the project weriod. 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 en 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 uplend 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 veriety. 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 ir areas where farmers 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 CIMMYT for
varietal improvement by improvements within popwlations and by
introducing limited percentages of ;ari7<sm into existing

varieties or creating completely new populations to be selected

and refined into varieties.

Two to four cycles of selection with Rampur Yeilow, Khumal Yellew
and Rampur Composite have provided some improvemeat in these
varieties which have been the primary improved varieties used by
farmers, In Arun 2, the new early yellov variety, several cycles
of half sib selection have been followed in the development and

further improvement of this veriety.

Three new selections have oeen developed and have been tested in
fermers' fields and are in the pre-release stage. These are two
white veriet’es, Arun 1 and Manakamana 1, and a yellow variety,

Manakamana 2. All threz varieties have better yield performance

than the ola varieties with which they have been compared.
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Table 3 - Crop Varieties Released by the Ceresals Commodity Programs and
D

ariety Release Committee

Esgablished in 197k upto 1985

ivisions ~ 1960 to 1973 and the V

T

¥
b

| : Year of Region Impor-
]
Crop Neme of the Variety Origin fRelease'of Adaptation | tance®
A. Rice Pre-Project Period f
| ! !
1 CH U5 China { 1960 |Early, Terai,; 1%*
| mid Hills !
2 1-136 India {1962 |Terai ’ 0
E BR~gh India ’ 1922 , Terai 0
BR- India 1962 ;Terai 0
5 Taichung-176 Taiwan ; 1966 |Hills 2
6 Chainung-2L2 Taiwan | 1966 IHills 3
T Kaoshung-2U | Taiwan ' 1966 Hills 0
8 Chainan-2 Taiwan 1966 'Hills 0
9 Taichung Taiwan 1967 |Terai 0
i Native-1 )
10 Tainan--1 Taiwan - Hills 3
11 IR-8 IRRI 1968 Terai 0
12 IR-5 IRRI 1969 |Terai 0
| 13 IR--20 IRRI 1970 |Terai 0
1k IR-22 IRRI 1972 [Terai o]
| 15 Khumal-1 Taivan 1972 |Hills 0
!16 Parwanipur-1 Taiwan 1973 |Terai 3
'17 Jaya | India 1973 |Terai 3
{ 18 Masuli (Mahsuri)Malaysia 1973 |Terai 1k#
119 IR-2k IRRI 1915 |Terai 0
Project Period
20 Chandina (IR532)|IRRI ! 1977 |Farly, Terai | 3%%
21 Laxmi (IR2061) |IRRI ' 1979 |Early, Terai | 2%
22 Durga (IET2938) !Indla 1979 ,Telai I.Terai| 3%#
23 Sabitri (IR2071)|IRRI 1979 iTerai,I.Terai| 1%*
2h Janaki (BG-90. 2)i8ri Lanke 1981 Terni,I.Terai 1%#
i
25 Bindeswari India 1981 [Early, Terai | 1#%
(IET 1441)
26 Kanchan (IR3941)IRRI 1982 iHills 1%#
27 Himali (IR2298) |IRRI 1982 lni1is 1##
28 Malika Bangladesh 1982 ;Early, Terai | 2%
(Mala/J15) . 3ain.upland
29 Khumal 3 India | 1983 juills 1%
(ch 1039 x IR !

580)
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- I B - . iYear of] - :Region Impor-
Crop - Neme 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 |Mid-Hills 1##

I Rampur Yellow 1968 | Terai, Inner | 2
Teral

5 Kekani Yellow 1969 {Hills 2

6 Hetauda Nepal 1972 {Mid-Hills 3

.Composite

T Rampur Composite|Thailand 1975 | Terai, Inner | 1¥*
Terai and
mid-hills

8 Sarlahi white Philippines| 1975 |Terai and 3
Inner Terai

Project Period
9 Janski Makai 1979 | Terai, Winter{ 3
10 Arun 2 (UNCCXDMR)| 1981 |E. Terai 1%
Inner Terai
mid-Hills
11 Makalu 2 (Amarillo 1984 [Hills 1%
del Bajio)
C. Wheat Pre-Project Period

1 Lerma 52 CIMMYT 1960 |Hills 2

2 Petic-62 CIMMYT 1967 0

3 Lerma Rojo-6h CIMMYT 1967 |Hills 3

b 5-331 India 1969 0

5 S-227 India 1969 0

6 RR 21 (Sonatika)|India . 1971 |Terai, Inner | 1

i Terai, &

Mid Hills

T NL-30 Irdia 1975 |Vestern Teral; 2

8 HD-1982 India 1975 ;Centra, 0

! A

Western Terai
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jTerai
i

oo
. Year of Region Impor-
Crop Name of the Variety Origin Release|of Adaptation|tance®
Projéct Period
!
9 UP 262 India 1979 |Central, 1%+
Western Terai
10 Lumbini India 1981 |Terei 28tk
11 Triveni India 1983 [Western Terai| 2%
12 Siddartha India 1983 | Terai 244
113 Vinsyak India 1983 [Terai 2
1k vaskar CIMMYT | 1983 |Western Terai| on*
D. Other Crop Varieties Relersed During the Project Périod
- Barley 1 Bonus 1974 | Inner Terai 0
IMid-Hil1s
2 Galy 1974 !Terai, Inner | 0
'Terai
3 CI-10448 1974 | " 0
b HBL-56 197h " 0
5 Ketch 1975 o
~ Finger 1 Okhale 1 1980 {Mid and 3
Millet High Hills
2 Dalle 1 1980 |Inner Terai 3
Mid-hills
~ Mung-bean | 1 Pusa Baisaki 1976 |Terai, 2
Inner Terai
- Lentil 1 Sindur 1979 [Terai, Inner | 3
Terai,
Mid-Hills
2 Simrik 1979 " 3
3 Sisir 1979 " 3
- Chick-pea | 1 Trisul 1979 'Terei, Inner | 2
}Terci
2 Dhanush 1979 " I2
- Black-gram|Kelu 1979 !Inner Terai, | 2
ft1Ha-Hil1s
i
- Mustard M - | 1960 | 0
.9 1980 |Far Western 3




. 4 Year of Region Impor-
Crop Name of the Variety| Origin Release| of Adagptation tml:ce*
- Peanut B-L 1980 |Terai, 2
Inner Teral
- Soyabean | Hill ! 1978 {Mid Kills 3
Hardee {1978 |Inner Terai 3
: : !
#

it

According to FAO Seed Status Survey Report, 19681

1 -~

2
3 -
0

Very Important
Important
Less Important

Grown only occasionally or not at all.

In minikits in 1984-85.
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Maize breeding has made notable advances bepause the program has
used other sites where thege populations could be growm. 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 mobi-
lity of staff but it hag certainly paid high dividends in the

development of three new varieties in a short period of time.

Downy mildev resistunce 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 thias 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 1life 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 most videly 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 mey occupy as much as 307 of the wheat
area. In the Terai districts of the Eastern Development Region it
has shown heavy spikelet sterility under scme 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
Teral 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 Zastern 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. Lumbini, relessed in 1981, 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 und irrigated
conditions. Vasker and Viraysk were found to be promising in the
Terai and released in 1983. BRR 21 is not any longer resistant to
leaf rust so the new releases reduce the risk to rust. The old
varieties Lerma 52 end Lerma Rojo 6l are grown in some parts of
the Hills and RR~21 (Sonalika) is extensively grown both in the
Teral and Fill regions. NL 297, a pre-release variety is also
relatively free of the sterility problem. It is as carly as RR 21,
and has similar plant and grain characteristics of this variety,
with definitely better yield potential.

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

imnressed with the breeding efforts of the wheat team at Bhairawa.

d - Problems
Accomplishments in the commodity programs have been praiseworthy
but the Acting Rice Coordinatorl/ recently pointed out some of the
problems that affected the rice program and the other conmodity

programs as well.

Perhaps the mc,t serious constraint is menpower 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

;/ 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 diegnostic laboratories can exist to help research outreach
and extension in identifying problems and training staff in plant
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 mey 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 release
stage without sufficient Imowledre of their reactions to the more

important diseases and insects.

A1l three programs suffer from these manpower deficiencies and to
the extent of these limitetions, 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 propulation increases.

Budget releases have greatly hampered the efficient operation of
the research programs. Timely releasc of funds is essential to

properly address the sénsonality of crop culture and farmer needs,

Monitoring of research outreach frials, 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 centers where they serve specific districts

which have been assigned to then.
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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 thre. programs have used ad hoc
arrangements which indicalie ~hat ¢an te 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
adeptation 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 awzy i1rou lampur
have enabled the development Manakamana 1, Arun 1, and Manakamana
2 as well as to make additional cycles of selection in Arun 2 and
Khumal Yellow.

In the case of maize and wheat the sites used hLave 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 manegement 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
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scattering staff to be based at testing centers. The commodity
prograns 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
outly;ng 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,
Heud cf the Division of Agronomy had recently returned from a year
at IRRI vhere 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 tefore
arriving in Nepal. The Rockefeller Foundation Team in its studies
in Hill Agriculture in 197h had reviewed cropping systems in the

Hills and offered valuable guidance.

Still, cropping systems activities were vet 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 planl/ 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 primarily
subsistence farmers. Enabling such farmers to utilize new

1/ Integrated Cerezls 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 devéloped from monoculture
regearch in the commodity research programs, amcng 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 verieties of
cereal crops and other craps 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 resesrch of small fermer 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 which he is faced,
particularly those that could be advantugeously modified or
removed.

Other observations 2/ were that Hill agriculture of Nepal is
characterized by 1) 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 sheltei' (a largely
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-
regsource 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."

;/ Zendstra, H. G., K. G. Swanberg, and C. A. Zulberti, Removing
constraints to small farm producti.a: The Caqueza Project, IDRC -
058e., 1976,

2/ A Study of Hill Agriculture in Nepal - Rockefeller Foundation, 19T4.
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‘Bagic 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 studies
are to be initiated with wheat in the Bhairawe area on the
197677 crop. Additional studies will be undertaken in other
areas, especially .u the Hills, during ‘he 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 producvion 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 ecould increase
production of minor crops in the system.

Tdentification of the mejor 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 establishmant of the system, constraints to produc-
tion, and relation of the system to the farmers' environment."

Since farming systems in the Hills involve not only a farm
unit but adjacent grazing and forest lands as well, a compre-
hensive approach to the problem of Hill agriculture will be
required. However, for purposes of improving the cereal crop
components of the system, 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 Avgust of

1977 when Dr. R. B. Haiwood came as a consultant for six weeks to

agsist in site identification and in preparation of & work plan fo,
cropping systems.

1
This first comprehensive work plan?éor 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 geveral characteristi:s which
- . dictate the type of crop development programs necessary to
. meke 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" evaluition of new crop technology which may
require changes in other parts of the farm system.

4. Its farmers have little formal education and 2re served by
few if any other field-oriented technical organizations such
es 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 orlented, yet bridges the gap between experiment station
research and ¢xtension. It places crop technology back in farm
context for evaluation”.

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 applicability 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 effeciive 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 gites in the
Terai would be in Parsa district where irrigated and rainfed low-
land conditions could be studied, and, in the Innmer Terai, Chitwan
district was selected. The latter was not to bé activated until
1980,

Some site research activities were initiated at two sites in 1977,
but it was late 1977 before a team of agronomists, economists and
others was develqped to carry. on the cropping system research
activities to address all the various aspects of this new type of
research activity. The pafficipation 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 implementetion phases of a re.2arch program.

The research activities of the team have been well documented and
this documentation 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 end adopt techno-
logies and fol_ow an exten-ion methodology in technology transfer
to implement production prog 5.

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 will be to identify those features that made possible
the levels of success that have been achieved during the life of
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the proJéct. Hopefully others can use these as a guide and improve
upon the methods, the technology developed and the transfer and
adoption of the technology.

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 enthropologist 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,
& young agricultural economist with & post in extension was
assigned to work on the team and continued as the HMG staff on the
soclo-economic side of the team until his departure for further
studies at IRRI. Flexibility of funds allowed IADS to enploy
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. Bgcause of the importance of the cropping systems component
post of his effort was devoted to working with the cropping syxtems

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
sitves 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 prograris at a still later stage.

Because the program was nev and different, HMG funding wes difficult
to provide as well as staff that could be assigned to the cropping
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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. Othervise data from sites would have
been difficult to generste.

Mobility to service the sites was also critical to effective
supervision and impleméﬁtation. Although originally one of the
site selection cr'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.

“hese included:

&, 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 vere doing; what their
cropping patterns were; what varieties were being grown; what
inputs were used: what the soil and other physical fTactors
were; and above all the socio-economic and other questions
relating to why the farmer wag doing what he was doing; what
his goals were for him end 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
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enterprise was almost inversely proportional to the complexity

of his enterprise. Surveys also provided a means f'or assessing

potentials for increasing production.

Experience would indicafe 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)

2)

3)

)

5)

6)

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.

Each site should represent a large agro-climatic zone from
which extrapolation of test results can be readily accom-
plished.

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 —rograms.

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

for developnent.

Local staff and organizational infrastructure must be

available to support site activities.

The site must have potential for crop intensification and

improvement.

The surveys begen with considerable detail for the five initial

sites and later the Ratna Nagar site in Chitwan. 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 1dentified 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 identifty
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 smaell farmers. Short cuts have been
attempted, As a consequence sometimes pattern testing in new
areas involved patterns, such as rice~-rice-wheat, which could
not possibly affect many farmers because limitations in supply
of irrigation water did not allow for timely establichment of
the first rice crop. 4s a consequencé 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.

Technology development for cropping systems

The surveys are an attempt to learn from farmers atout farmers
end 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 with an interview.
He is to continue as a vital part of the on-farm research
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_a,ctiv'it‘ie's. " He supplies land and labor but perhaps of more
Qalqé_is his assessment of the products of research. The
farmer is a parfner in the research effort to identify better
teqhngiogfes sulted to his resource base, his cropping petterns,
and hi; néeds and goals, His reaction to varieties, to ferti-
lizer practices, new crops, or other varisbles in the experi-
ments on his farm are an essential part of the cropping system

adaptive research effort.

Cropping systems tebhnoldgy development 1s 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 Jjust as the screening nursery is a
means of ldentifying 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 crép 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 swumary 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 sumnary presented patterns for five
different environments for the Hills and Teral. These were as

follows -
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1) Hills, Lowlends with supplemental irrigation, 4 patterns.
2) Hills, "ainfed Lowlends, 5 patterns.

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

k) Terai, rainfed lowlands, T patterns.

5) Terai, Irrigated Lowlands, 9 patterns.

Six sites, five selected initially end 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 as much as 50% of the country's
.different apgro-climatic situations might be covered by thege
sites. These sites include at least five major land (water)

classifications in the comntry as stated above.

The characteristics of these research sites are presented in
Table U 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-water ciassifications
were expanded to six and the cropping patterns studied are
summarized in Table 5. During the course of the project a
total of over 50 patterns have been tried and as many as 32
improved patterns have agronomic and economic meusures 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
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Description of Cropping Systems Sites in Nepal

T Rainfall g
. Elevation | Rain- | Distribution¥® . Average Farm’
Q L - . ®*%
Sites m.a.s.l | fall | Months! Months* Major' Soil iha,jor Land Types MCI LU+ size Ha/Farm
! i  Wet Dry
Pumdi Bhumdi , 750-1270 | k00O 6 | 5 Inceptisol | Upland, Rainfed 168 56 0.87
. H ' i Lowland, Rainfed
Bahuwari ) |
(Irrigated) 150 l'1500 L 7 Inceptisol | Lowland, Irrigated | 185 65 0.85
Sukchaina |
(Rainfed) 150 1500 L T Inceptisol | Lowland, Reainfed 150 55 0.85
Upland, Rainfed i .
| Upland, Reinfed in
Chauri Jaheri ; 700 1250 3 8 Alfisol Summer, Irrigated 179 61 0.91
in Winter |
Lowland, Irrigated 1
Lele 1300-1500 | 1600 Y T Inceptisol | Upland, Rainfed 186 7 0.63 o
! Lowland, Fainfed (=]
! Lowland, Irrigated '
Khandbari 460-1100 | 1500 4 7 | Inceptisol | Upland, Rainfed 139 48 1.10
Ultisol Lowland, Rainfed
_ ! Lowland, Irrigated
Ratna Nagar | 305 1900 b 7 | Inceptisol |Upland, Reinfed 179 | 60 0.68
[ ; Lowland, Rainfed
; i . o Lowland, Irrigated L .
i . 7 N »

Yonths wet refers to tnose months receiving more than 200 mm rainfall. Months dry means those

receiving less ther. 100 mm, rainfall.

**  MCI =

+ LUI =

Multiple Cropping Index : The sum of the ereas planted to different crops harvested during the
year divided by the total cultivated area times 100.

Land Utilization Index : The number of days during the year which crops occupy the land during
a year divided by 365 and times 100.
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Table 5 - Appropriate Cropping Patterns for different topographic, land

and water classifications at six cro

pping systems gites,

1977-84
Hills ! Hills
Hills | gy | Hills | 7 Teral | Total
Bes{- 1600 M | Up to Tnner | rered Lowland| sites
Pattern Valley 1600 M Lowland
Lowland Terai Irri- per
Irri- Lowland Rainfed
ated Irri- Reinfed Upland gated | Pattern
g pated Rainfed
1. Rice-Rice-Wheat| K, CJ#* B 3
. Rice~Rice- K, CJ
Fallow
3. Rice-Wheat- E## Rl RN, B 2
Melze
4, Rice-Wheat- K, CJ | L, CI | K, PB RN, S| B 9
Fallow
5. Rice-Wheat- RN, B 2
Dhaincha 1/
6. Rice-Fallow- RN 1
Dhaincha
T. Rice-~Wheat-Mung|E*#* E### RN,
8. Rice-Maize-Mung B
9. Rice-Fallow- K, PB RN
Mung
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 Ll
1. Rice-Mustard- K, PB RN, S y
Fallow
15. Rice/Lentil+ S 1
Linseed+Mustard
~Fallow
16. Rice/Lentil- RN, S 2
Fallow i
. {
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Hills

: Hills :
Hills | goo_ | Hills | 7 g . | Terai | Total
Besi- | 1000 M| P %0 | thner | TeT8 lpoutand] sites
Pattern Valley 1600 M Lowland
Trri- |0 porana| Ter8L lppinrea) IFYET ) PeT
ated Irri- Reinfed Upland gated |Pattern
g gated Rainfed
17. Rice-Potatoes- T 1l
Fallow
18. Rice-Potatoes~ | 1H¥¥ DR 2
Maize
19. Rice-Oats+Maize EX¥¥
20, Rice-Oats+Peas- Ex#¥*
Fallow
21. Maize+U. Rice- CcJ 1
Wheat-F
22. Maize+U. Rice- CJ 1
Mustard-F
23. Maize+U. Rice- cJ ]
Wheat-Mustard
2k, Maize-Maize- K 1
Fallow
25, Maize-Maize/ RN 1
Wheat-F
26, Maize/Finger PB 1
Millet-VWheat-F
27. Maize-Finger K 1
Millet-F
28. Maize-Mustard-F RN
29. Maize+Soybean-- L
Mustard
30, Maize/Soybean- RN 2
Fallow
H t : N
T 1 - ;
Total Patterns 3 2 5 | 10 6 | 10
H ]
» 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
b E - can be extrapolated to this lend type.
bk 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 - Fellow
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aveilable 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, i‘ice-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~wvheat-dhaincha. are patterns which occur more than

once and have only two grain crops in the pattern.

It is not the intent of this report to make ¢ detailed
analysis ot  the cronping systems data.

Recent summaries of three years' data will serve 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 varisble
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.T7/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+meize~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 s0 called improved patterns use
60-30-0 ky/ha of N-P-K Lut the use of fertilizer under these
conditicns does not provide satisfactory increases (only 11%)

in yields to compensate for the added costs. The fermers have
already learned the economics of the improved pattern and had
rejected the uneconomic portion. Gains of 54, 65 end 113% in
Tumlingtar, Chauri Jahari and Ratna Nagar respectively, indicate
. there are patterns which can be used under upland rainfed
conditions which can make significent 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 jn 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-lenvil ai Sukchaina showed an
uneconomic return compared to the farmer pattern. Rice-chick-
pea shoved an excellent gain of 131% and rice.-fallow-mung bean
showed 176% gain over the preva:ling furmer 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 Negar, and at Bahuwari in the Terai (Table
9). Economie 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 ylelds
are generally above 7.0 T/ha for a pattern but economic
improvements are marginal for some and even negative for rice-
vheat-mung bevn. Since in any one site the potential is limited

to rave water available for high intensity patterns like rice-~
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Table 6 - Agronomic and Economic Performance of Improved Croppin

Patterns Compared to Farmer

Patterns in Rainfed Uplands,

198284 )

Crop Yield (T/ha)

Returns over
variable costs

Pattern

Thousand| Sain 1/

Summer |Spring WinterlTotal R“/haW"L_‘(?)_
a) Hills - Tumlingtar (Khendbari), Sankhuwasabha
Farmer
Maize-Maize-Fallow 2.0 1.7 - 3.8 6.8 -
Improved
Maize-Maize-Fallow 3.1 2.7 - 5.8 11.2 65
b) Hills - Chauri Jahari, Rukum
Farmer 2/ 3/ L/
U-land rice+Maize.-
Wheat+Mustard 3.1 2.3 - - 5.3 15.4
Improved
Uplaad Rice+Maize-Wheat+
Mustard k.9 2.9 - 7.9 23 5k
¢) Inner Terai - Ratna 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- 2/
Mustard-fallow 3.1~ 0.8 — 3.9 6.5 ~8
Maize-Maize/Wheat 2.6 2.6 2.5 1.8 14.9 113

1/ Compared with farmer pattern.

2/ Comtined yield of Upland rice end maize.

3/ Combined yield of wheat and mustard.

Y/ Labor end vower costs omitted at this site,
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Table T -'LAgronomicJEng#Epoqpmic Performance of Improved Cropping
Patterna.cogﬁgred'to Farmer Patterns and practices in rainfed
lowlands, 19 2Bk :

Returns over

Crop iield (T/na) variable costs

Pattern T

Co Summer| Winter| Spring| Toteal Tﬁ;:gﬁfd Ga%;);j
a) Hills - Khendbari, Sankhuwasab-a
Farmer
Rice~fallow-fallow 2.0 - —— 2,0 3.0 -
Improved
Rice~Wheat-Fallow 3.3 2.4 —— 5.7 13.1 338
Rice~Fallow-Maize 2.6 — 2,8 5.4 12,2 . 309 -
Rice-Fallow-Mur: tbean 0 - 0.7 3.7 8.2 176
b) Hills - Pundi Bhumdi, Kaski "
Farmer .
Rice~-Wheat-Maize © 2,6 1.6 2.0 6.2 1.1 -
Rice-Fallow--Malze 2.4 - 2.3 L.6 8.5 -
Rice~Fallow-Fallow 2.4 e - 2.1 6.1 -
Improved '
Rice-Wheat-Maize LT 1.7 2.7 2.2 152 37
Rice-Fallow-Maize L1 - 2.4 6.5 1.3 33
Rice-Fallow-Fallow 3.3 - - 3.3 8.5
¢) Terai -- Sukchaina, Parsa, Limited Production Potenticl
Farmer
Rice-Wheat~Fallow 2.2 1.3 v - 3.6 -
Improved
Rice-Vheat-Fallow 2.7 1.8 - 4.5 S.L 27
Rice-Mustard-Fallow 2.8 0.k - 3.2 5.0 15
Rice-Lentil-Fallow 2.4 0.6 - 3.0 3.5 -19
Rice-Chickpea-Fallow 3.3 1.2 —— 4,6 9.9 131

1/ Compared with farmer pattern.
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Table 8 - Agronomic and Economic Performance of Improved

Patterns compared with Farmer DPatterns and P

Cror .ing

ractices on

partially irrigated and irrigated Hills Sites, 19820-8Y

Crop Yield (T/ha)

Returns over
varigble costs

Pattern

Summer|VWinter|Spring| Total

Thousand

Rs/ha

Gain 1/

(2)"

a) Hills - Partially Irrigated Lowlands - Khandbari, Sankhuwasabha

Farmer

Rice-Fallow-Maize

Improved

Rice~Wheat-Maizé
Rice-Wheat-Mungbean

b) Hills - Irrigeted Lowlands

2.4 — 1.0 4,3

3.9 2.8 3.0 9.7
3.4 2.4 0.7 6.6
-~ Lele, Lalitpur

Farmer . .
Rice-Wheat 3.4 2.4 - 5.8
Improved

Rice-Wheat . 5.3 2.2 - 7.5
¢) Hills - Irrigated Lowlands -- Chauri Jahari, Rukum
Farmer 2/
Rice~Wheat+Mustard-

Fallow 3.9 2.2 - 6.1
Impioved

Rice-Wheat+Mustard-

Fallow k.9 3.2 -~ 8.1
Rice-Wheat+Mustard-

Rice .3 3.2 3.8 9.3

9.8

22.6

1L.8

10.5

16.5

131

5T

43

37

1/ Compared with farmer pattern.

g/ Combined yields of wheat end mustard,

3/ Labor and power costs omitted at this site.
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Table 9 - Agronomic and Economic Performance i Imoroved Cfopging

Patterns compared to Farmer Petterns and Practices, irrigated
lowlands, 1982-55

Pattern

Crop Yield (T/ha)

Returns over
variable costs

' Summer| Winter| Spring| Total Tﬁ;ﬁﬁi?d Ga%;);/
a) Inner Terei - Ratna Nagar, Chitwen
Farmer
Rice-Wheat-Fallow 3.h 1.9 - 5.3 7.8 -
Improved
Rice-Wheat+Mungbean L.3 3.5 0.6 8.3 13.1 69
Rice-Wheat-Meaize h,o 2,8 2.5 9.3 140 81
Rice-Mustard-Maize 332 0.6 31 T.0 111 43
Rice—Wheat-Dhainchag/ 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 b.o 0.9 2,6 1.6 13.7 18
Rice-Maize-Maize b7 5.6 3.0 13.3 24,3 109
Rice-Maize-Mungbean 3.6 5.1 0.3 9.0 13.2 1k
Rice-Wheat-Mungbean 3.h 3.0 0.3 6.6 8.2 ~-29
Rice-Wheat-Dhaincha2’ b5 3.3 - 7.8 130 12
Rice-Wheat-Fallow k.o 3.3 7.3 12.h 6
Rice-Wheat-Rice 2.6 2.7 4.3 9.6 1h,0 36

1/ The improved version of rice-wheat-rice is compared with the same

pattern under farmer practice.

All other improved patterns are

compared against the farmer practice of rice-wheat-fallow.

2/ Green manure crop.
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wMﬂwmemdﬁmmnmmnm,ermmumswhurR&
maeize-mmg or rice-wheat-dhaincha offer definite possitilities
for good crop yielde and the opportunity to use beneficial
legumes in the pattern at the same tiﬁe.

This summary of patterns and rattern performance illustrates

an important portion of the cropping systems network activities
in farmers' fields. The other research activity is component
technology testing where new varieties, fertilizer rates,
culturel practices and plant protection measures can be studied
under comparable conditions, Perhaps the most signif.cant
emong these component trials are the variety trials conducted
under farmers' conditions. - These types of trials have notably
increased in number toﬁard the énd of the project and have
provided an opportunity for farmers to become acquainted with
nev varie.ies, fertilizer rates etec. Tnis has provided a

significant means of eccelerating technology transfer.

The commodity programs heve farmer field trials (FFTs) of
varieties which are distributed to be tested in many locations
but this linkage with the cropping systems program provides

an excellent opportunity for results to be obtained as these
new varieties relate to the environmeat and other crops in the
rattern. 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 locatlons are all a part of the research effort that

the cropping systems team have made dur*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 menual 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 and seeds of new crops
or minor crops in the patterns, but by and large this has been
a team effort within Nepul itself. Staff had to be traired to
conduct the pattern and commodity trials and the training
frequently repected because steff 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 rapidiy 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 mede with improved practices which farmers
have already adopted. This has necessitated an adjustment in
identifying and collecting date from farmers not yet adopting
tﬁe 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 vheat 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 RR21 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 Khandbari, 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 Khumal 3 (K 39) rice in Pumdi Bhumdi
has begun to spread very repidly., 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 residual moisture in their fields with

& subsequent crop. Similerly in Khandberi, Khumal 3 has made
8 significant impact and the area planted with this variety

is repidly increasing wherever farmers heve irrigation facili-
ties to grov two crops of rice with Khumal 3 as the first crop.

Documentation of all these changes in an area is difficult but
one series of studiesl/ in particular illustrates the farmer
adoption of technology. Sukchaina is a village area in Parss
district which was selected to represent rainfed lowlands common

in the Terai region.

1/ S8ingh, B. K. and K. D. Sayre, Impact of Crupping Systems Program ct
Sukchaina, Cropping Systems Program, Agronomy Division, Department of
Agriculture, 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 ‘agaln surveyed and in 1984, the same farmers interviewed
again to determine chenges 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 L6 2
Improved varieties 20 54 98

Varietal composition among the improved varieties shifted from
a predominence of Masuli and CH 45 when only 207 of the area
was covered to over 40Z covered with early verieties composed
of CH 45 end Bindeswari in 1981. By 1984 the percentage of
early verieties increased to nearly T0%, composed of 60%
Bindeswari and LOZ CH L5. Although the parcels surveyed in
the two periods, 1961 and 1984, included only Bindeswari, CH
L5, 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 spres ' through-
out Parsa district and six other districts in the Terai. Seed
sales totaled over 9,000 kg in 1964 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 s
Sukchaina 84 and nearly 2,000 kg were available for sale in
1985 while only 15 kg were sold in 196L.
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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.§illage a8 & consequence of the
production program increased from an average of 27.7 kg/ha of
nitrogen in 1981 to 40.2 kg/ha in 198k or a 457 increase. 1In
1981, 25% of the parcels received no fertilizers at all ang
nitrogen, where used, was only applied as top dressing. In
1984 farmers were using nitrogen asg a basal application as well
88 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. 1In 1981, improved varieties were yielding only 18%
more than the local varieties, while in 1984 yields were T79%
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 impfoved rice varieties. Thesge 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 g 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 yeturns, with an
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inerease of 131% over variable costs. The pattern was further
modifi;d by farmers who sowed mustard with the chickpeas and
this pettern 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.

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 & new variety was involved since farmers were
quick o save the sezd 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 would 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 farmer reaction to the
trials seemed a long process wnich had been necessary for
evolution 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 acceleratcd 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 detaill 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 vhich
included varieties of each crop, cultural practices to uae,
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 reconnaissence 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
aecessary resources to make the subsequent production programs

successful.

In many cases the necessary information is not availsble 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 1s constructed



- 84 .

" -around information from key informsnts 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 ~

a2} climatic end soill characteristics of the area
b) predomineut cropping patterns
¢) major crops and varieties of these crops

d) level of inputs presently used

With this information it is generally possible fo move to the
next stage. The preproduction verification tfial (PPVT or
PVT) phase has been intentionally called "preproduction" since
it presupposes that what follows verification is a production
program to accelerate the adoption rrocess. In many cases
designing the preproduét&on veri:ication trial can be dore
using improved versions of patterns which farmers a.e already
using. The actual PVTs are conducted with at least five
farners growing one specific pattern. More than one pattern
will be required to cover the major patterns of ¢n arcvae but
experience indicates it is advisable to try no more thuu L
patterns (involving 20 farmers) to enable proper managemnt of
the trials. Along with the 1000 m2 trial plot which is 1+ 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, Tor 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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rerforming in their area. Participating farmers are encouraged
to discuss the trials with their neighbors and in the case of
nev 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 thesge
vnrious 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 im'olving 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 1981 spring and summer
crops, 1481/82 winter crops, and 1982/83 results. The latter

. report covers trials in which major responsibility for the
trials rested with the ADOs of the conceriied distrizes.,

In order to achieve this transition the cropping system program
shortened site @escription 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 nt the district
headquarters.
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A pooled analysisl/

‘which is one of .the predominant patterns, can illustrate the

of data from the pattern, rice-wheat-~fallow,

resultd obtaeined. The average annual yield (rice plue wheat)
was 7.0 T/ha while the farmer practices produced only 5.43
T/ha, or an average annual production increase of 1.6 T/ha or
297 over the farmer practices. This pattern involved at least
sixteen sites and 8C farmers and serves to damonstrate the
value of the FVIs and their use as a means or technology

transfer,

These types of data have already provided a tasis for pilot
production programs in several different project areis of the
country.

Many problems have attended these attempts at using the cropping
systems approach as an extensicn methodology in technology
transfer. Staff in the cropping systems team wvere not adequate
to meet the training demands, Locai staff once trained were
often transferred and trials established by one officer may
have not been attended by replacenent staff or because they

vere untrained did not collect data properly.

This methodology has not been officially accepted as an exten-
sior 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 becanse staff, even though they

may have been trained in the use of the surveys, may still not

;/ Semi-Annual Report, Cropping Systems Program of the Integrated Cereals
Project, April-September 1984, Agronomy Division, Department of
Agriculture, 1968k,
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understand their usefulness.- Experisnce has indicated that
vwhere this step has been ignorad, arbitrary seleection 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 value.

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

been 8 component difficult to understand.

The general lack of appreciation of trials as a step in
identifying improved techmologiss for use in those aveas
identified by the site description is also & deterrent to the
adoption of tLis methodology as en extension tool.

Nevertheless results in the transfer of technologyljp the
cropping systems sites snd information from g irveys of farmers
find they are receptive to this approach. They have benefitted
in areas where it has bheen used and the methodclogy could be
used to advantage in every project area in place of the routine

result demonstraticn which it can effectively replace.

3. Development of Farming Systems Technclogies

Socio-econcnmie studiesﬁy’ ¥ (and others) have shown the imporvance
of livestock in the rarming systems of smell subsistence farmers;
especially in the wid-Hills. Hill farmers derive a significent
amount of their subsistence from livestock end a substantial portion
of their cash income as well. Because livestocx are so important

there is a significant interaction of livestock activities with crop

Lipinski, David, !Matrika P. Risal, Babu Rem Gurunz and Kenneth D, Savre
Nepall Fill Farmers' Twaluation of the National Cropping Systems Pre-
production Verification Trial Program, A Cropping Svstems Report, Agronomy
Division, Department of Agriculture, July 108hL.

Mathema, S.B. and M.G. Van Der Veen, Socio-¥conomic Research on Farming
Systems in Nepal : A Key Informant Survey of Five Cropping Systems
Research Sites. Technical Report Ro. 1, Sept. 1978,

¢ssessses The Role of Livestock in Farming Systems in Two Cropping
Systems Sites of Nepal, Technical Report No. 4, Feb, 10A0.
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production activities. Changes in cropping intensity could change
the availability of labtor for livestock care. Or a change in
variety of rice could affect the amount of straw available for
livestock feed.

This initial concern about thege interactions had to remein
dormant because other rriori*ies were more demanding and persennei
vere not adequate to supply the additional staff +hat would be

required for a more complete ferming systems epproach.

In 1983, a consultant in fodder lepume treces emphasized the role
of legumes in animal feeds and the potential that changes in fodder
supplies could have on the livestock component of farming systens.
Subsequently a Peace Cerps Volunteer was shifted to Pumdi Bhumdi
where there appeared to be peal potential to affect the livestock
compenent of farming systems. Pumdi Bhumdi farmers were milk
producers supplying milk to the Pokliara milk processing facility,

IRRI had changed the Cropping Systems Metwork to the Farming Systems
Network in recognition of the role which livestock play in rice-
based forming systems.

Although some significunt developments have taken place in produc-
tion programs in the Teral, the same level of achievement and
impact has not occurred in the Hills, pa:tly because of a lack of
knowledge concerning the interactions between the different compo-
nents of farming systems. It &ppeared more research would be
recassary 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

1/ Sayre, K. D., B. K. Singh and S. L. Shrestha, Strﬁtegy for Farming
Systems Research in Nepal, Cropping Systems Program, Agronomy Division,
Department of Agriculture, Nov. 1984, -
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the background considerations leading to a decision to pursue a
farming systems research on a preliminary basis. These were stated

as follows:

"Although the Cropping Systems Program has been active in 1its
efforts to understand the relationships between crop production
activities as practiced by farmers in the Cropping Systems
sites with other components of their Farming Systems to assure
that new crop techrologies are relevart, there is evidence

that more attention must be given. Studies that have been
conducied 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 are
largely conditioned by how these changes interact witlh other
farm activities. The interactions that appear to exist between
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) Increasing cropping intensity through growing aciitional
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 tfor 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.

¢) The importance oi land currently being left fallow during
part of the year and used as a sour 2 of livestock feed
througn grazing es 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 thuir
use for livestock production activities.

f) 'The general shortage of high quality green fodder,
especially during the pre-monsoon dry months (from Jenuary
to June), which results in reduced livestock production and
performance and high labor requirements to collect what
green fodder is aveilable. This may be alleviated by
production of fodder crops within cultivated cro) land
areas and by improving fodder creps/trees in non-cultivated
areas thereby reducing current labor requirements for
fodder collection.”

In ovder to pursue an expanded research program the report stated -

"This will involve some modification in the research methodo-
logies currently used with participating farmers for Cropping
Systems Research at the sites. Initially the primery 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
emphasized 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 ~hich are complementary with maintaining
or increasing food crop production.”

To echieve these modifications required a complete revision of the
on-farm research program. It also meant a broadening of the man-
pover 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 tnese 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 selectlve process of identifying and working with farmers,
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‘both those using new patterns and the non-participant farwers. fThe
livestock component involved numbers of animels, 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 rarm production, labor requirements, and cash returns, to
mention only a few of the factors that a study of farming systems
would involve.

The Tarming systems research was initiated in November 1584, and a
recent technical report,-y the first, presents the methodologies
used, and detailed profiles of the farms 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, Croppving Systems Frogram, Agronomy Division,
Dejartment of Agriculture, iiay 1985.



C. Extension Activities

1.

Production

Although the extension of the project listed rroduction campaigns

as one of five project activities it had been a built-in component
of the project from the begirning. A full thrust in production was
dependent upon several factore ‘e farmer-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-

wheat-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, sc-io-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 acceptcd
varieties; limited availability of fertilizers both organic and
inorgenic, seasonal labor and bullock pow2r 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.

The list appeared formidable but strategies to carry out production
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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 farmers' 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 & whole farm basis, and

c) establish a base for full scale production in defined areas

(or in national progrems).

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 esnd institutions.

Mr. B. B. Khadka, (then Secretary of the Ministry of Agriculture)
on a visit to the Lele site in April 1981, olserved 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, production blocks were organized at three cropping systems
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"sites. Khendbari hed 25 ha. of maize and 156 farmers in a meize-
maize pattern. Lele had 14 ha. with 87 farmers end Pumdi Bhumdi
had nearly 11 ha. with 137 farmers.

During the winter crop seascn of 1981-82 a more serious effort
vas made t> 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,

¢, The CS staff had been in contact with farmers and a good percen-
tage wanted to participate and devote mos%, f not all, of

their wheat areas to the pilot production program.

3. 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 demend 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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While these surver results favezed a successful pilot production
progran other factors could make the program less successful. There

was n lack of -
a. Understandirg of the package of proctices,

b. inowledge of relatiossiip of yields to input use and how yields

could and would be atrfected by input use.

¢. Tull sdoption of recouwendations even after understanding the

package of practices.
d. Credit from formel 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
technology 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; orgenizing 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 rarmers.

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 Farocrs involved {n production programs at Cropping Systems Sites and in districts and
regions 1980 to 1984-85

Locations 1980 | 1980-81 | 1981 | 1981-82 | 1982 | 1982-83 1983 19683-84 1984 190 4-85
Khandbari, ha - 7 25.0 - 66.0 - 36
No, Farmers - 27 156 - 166 - NA
Ha/Farrer - 0.14 0.16 - 0,40 -
Lele, ha - 6.5 | 14.0 ) $6.0 7770 2.0 I
No. Farmers - 156 87 47 112 164 168
Ha/Farmet - 0.17 0.16 0.12 0.50 0.43 0.4)
Pundi Bhumdi, ha 3.7 34, 10.9 6.0 23.0 - 5
No. Farmers 60 116 137 - 18 87 - NA
Ha/Farmer 0.06 0.11 0.08 0.3} 0,26 -
Chauri Jahari, ha - 17.8 - - 22,5 60,00 1.0 - - 100
No. Farmers - 174 52 NA %A - -
Ha/Farmer - 0.10 - - 0.3 - - - -
Parsa, ha - 23.0 - 4.7 .0 166.,0 513 5411 8948 8061
No. Farmers - 47 - 15 52 291 162 8025. 84n1 1569
Ha/Farmer - . 0.49 - 0.31 } w521 0.57 0.67 0,68 .06 1,907
Chitwan, ha - 12,0 434 1724 1628 2104
No. Farmers - 144 n 1172 NA 1851
Ha/Farmer - . 1.47 1.60 1.47 - 1.14
Dhanusha, ha- 1190
No. Farmers 1108
Ha/Farmer 1.0?
Sarlahi, ha 2276 1660 2338
No. Farmere 2099 1415 2906
Ha/Farmer ~ [ SRR SN R o A 1.08 1.12 0. 80
Rsutshat, ha h - 1675 1396 200¢
Ra. Farmers 1951 a2 3499
Ha/Farmer 0.86 1.69 9.57
Bara, ha 5435 6934 7096
No. Farmers 5592 5120 na
Ha/Farmer oAl 18] 0,98

Central Reglon, [utal,
6 District and CS sites

Hectare 3.7 105.7 49.9 16.2 19..5 450 1081 14520 20546 22794
No. Farmers 60 720 380 B0 4h9 601 124a 18799 15602 25140
Ha/Fatmer 0.06 0.15 0.13 0,20 0,41 0.75 0.487 C.8K .20 G.3
Eastern Reglon, 5 . N D R D
diatrict

Hectare 3434
No. Farmers NP
Ha/Farmeg [O DR SRS SN SUNRUE SIURSRUINS SIS U . B P
Weatern Region, 7

district

Hectare o895
No. Farmers IR
Ha/Fammer .~.<,.._ - 0,84
Mid-Western Reginn

2 district

Hectare . 2045
No. Fammers MA
Ha/Farmer ) e
Far Western Region

2 diatrict

Hectares 2049
No. Fammers 1207
Ha/Farmer . i)
Total, ha 3.7 | 1057 5.9 16.7 M) 330 1087 16520 |205¢6 Ju9E7
Farmevs 60 720 180 60 469 603 1244 18799 15402 31059
Ha. per Farmer 0.06 0.15 0.13 0.20 | 0.s1 0.75 0.87 0.83 1.20 1.06
. Failed due to leat rust on RR 2]

#%  Targeted Inputs failed to arrive
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available which had been adapted to the recpective site conditions
.and would be acceptable to farmers. Yields were higher and, more
importantly, the varieties _nd pracfices fitted into the éxiating
Farmer patterns. The economics of the patterns were also generally

favorable.

A proposal for a pilot production program for 1980 was prepared in
Fetruary of that year to initiate a program at Pumdi Bhumdi in
Kaski districl. Technical date were presented, an operational plan
outlined, an organizational setup developed, and budgetary require-
ments estimated. A farmer meeting on National Dey in February
launched the program. Farmeré who had been participating in the
research program and cthers 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 in maize 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
‘ather fafmers with new varieties and technologies. Fesults at
harvest were Ger encouraging. The maize crop of the participating
formers averaged 2.78 T/ha. as compaved 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
whick vas to submit "Production Programs for the Hills, & 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 in production that could be
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. expected if the technologies were adopted. The objectives of the

propost.. were -
1. Utilize the superior technologies to increase production,

2. Incorporate the cropping systems epproach to farm production

into the extension system, and

3. Identify and if possible golve constraints from the techno-
logical, socio-economic and other aspects so that these
problems could be colved or overcome orior to the adoption of

a production program on a regionel 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 withk pilot

production progirams et 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.

L. 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.

T. 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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mske the program mecre effectlve, preproduction surveys were
conducted by the socio-econcmic group before pilot production
Progrems 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 totel of 505 farmers involved.

A Pilot Production Program Repcrt was preparcd 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. “ommittees were not functicn-
ing. Information dissemination of the technology was not effective.
Lack of communication from the DOA to the Regionel 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 sensons. In an attempt
to implement Mr. Khadka's suggestion of a compact block approach,
attenpts were made a Khandbari with maize in 1981 when 156 farmers

[

grew 25 ha. of Khumal Yellow majze in a compact block.

These pilot programs continued through the ' snsoon season 1982 when
there was a significant expansion of areu of maize 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" Locks, the coming wheat
season, 1982-83, offered an opportunity tc really demonstrate the
effects of impact blocks. Two Hill sites and two Terei sites were
expanded. The other twn Hill sites had limited areas of wheat
(Knandbari) or the wheat veriety (RR 21) was susceptible to rust
(Pumdi Bhumdi).

The areas under production programs at the 4 sites increased sbout
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 ag -
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 hed to be abandoned).

Seasnnal conditions were more favorable and supervision and other
menagement factors were more eff. cive in the 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 USATD and others. As & 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 1982-83, efforts at getting
production programs under way ranged from 3.7 ha. in the first

year at Pumdi Bhumdi with 60 farmers to 450 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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¢. Identify problems that srould be encountered in developing an
expanded progrem,.

Did this pilot production period offer ansvers and guidance upon
which full scale rroduction could be built? The answer 15 a
definite "Yes", but not without qualifications as the following
discussions will indicate,

Each year the production was monitored and yield records obtained
as to performance. These have been chroneiled in various reports
of the project. Table 11 presents a summary of informatior from
the 1982 and 1982-83 production blorks, 1983 rice production blocks
and 1983-8k wheat production. The pattern yields are related to
whether the aree was rainfed or irrigated. Pattern Yields of the
main pattern, rice-wheat-fallow (R-W-F} were only k.6 T/ha under
rairnfed lowland conditions but with the same pattern under
irrigated conditions, yields ranged from 6.4 T/ha in Parsa to 7.6
T/ha in Chitwan district.

.An economic measure of pattern performance is presented as the
percentage increase cf the patterr "returns over variable costs"
above the same "returns over varisble 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 yield; was obtained at Chauri Jahari under
irrigated conditions with Rice-Wheat+Mustard with 9.2 T/ha or 802
increase over the same rattern under farmer practices. Even under
upland conditions with Rice+maize-Wheat+mustard the yield was 7.6
T/ha or 46% above the farmer practices.
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Table 11 '~ Pattern Yields in ?roduction Blocks and Inecreases cver Farmer

Practice
Pattern | Increase
Location Year | Patternt Yield | over FP | ¥ RAVCH**
T/ha y4

from Bolol/
Parsa-Irr. Lowland 1962-83 | R-W-F 6.4 6l 60
Parsa-Rainf. Lowland 1982-83 | R-W-F k.6 142 110
Chitwan-Irr. Lowland 1962-83 | R-W-F 7.5 21 20
Lele, Lalitpur, Irr. 1982-83 | R-W-F 7.2 36 Lo
Lowland
Chauri Jahari, Rukum, 1962-83 | R-W+Mus 9.2 80 66
Irr., Lowland
Chauri Jahari, Rukum, 1982-83 | R+M-W+Mus 7.6 L6 37
Irr. Upland

from Mergen and

2/

Gurung—
Rice Production 1983 3.3 1k 20
Wheat Production 1983-84 2.5 19 87

*  R.W-F = Rice-Wheat-Fallow.

R-W+Mus = Rice-Wheat+Mustard.

RtM-W+Mus = Upland Rice+Maize-Wheat+Mustard.
¥ RAVC = Returns over variable costs.

1/ Bolo, I. C., Cropping Systems Pilot Production Programs in Nepal,
Agroncmy Division, Department of Agriculture, Nov. 1983,

2/ Mergen, David J. end Babu Ram Gurung, Evaluation of the Cropping
Systems Production Program in the Nepal Terai, 1983-8k, Agronomy
Division, Depariment of Agriculture, Dec. 198k.



- 103 -

The economic data show close relationships with yield data but
vary somewhat because of differentisls in grain prices and inpuc
costs for the different crops and patterns. This percentage
improvement in economic returns varied from only 207 under
irrigated lowland in Chitwan to =s high as 1107 in rainfed low-
lands in Farsa.

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
uodest percentage increases in yields with only 14% in rice and
19% in wheat. However the increased econamic returns shows a 20%
increase over returns above variable costs for rice and 87%

increase over the same economic measure in wheat.

Production Campaigns

The pilot impact production blocks in two districts in 1982-83

Jed to an expansion of these activities to five districts in the
#heat season of 1983-84 (Table 10) covering nearly 17,000 ha. and
involving nearly 19,000 farmers, & 30 fold increase over the vheat
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 vere 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 enunmerated 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 campeign of 1983-84
in some deteil. The areas were monitored, survéys 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 progrem covering
over 16,000 ha. and nearly 19,000 farmers in five districts of the
Central Development Region had several beneficial effeets. There
was a significant but modest increase of 19% in yield, as a result
of a somevhat greater use of fertilizer and other recommended
practices such as incremsed seed rate. The average use of nitrogzen
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 reesson was the greater
access to technical informetion through th: extension staff working
in the production program and having a regular vicitation system to
acquaint farmers with the technology. The frequency of visitation

a8 well ag regularity increased. The fact that visits of extension
staff are attributed by farmers to help them inecrease ylelds provides
& very strong erdorsement 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 was scele neutral as far as size of farm
vwas concerned. The average area in wheat wes 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/he. 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 was the
inflvence on farmers not in the program who learned of the
recommended technologies from their neighbors and begean using some
of these practices. This could partially account for the sumall
nineteen percentage increase in yields of participant farmers 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.

Varlety 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 distriets 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 Productian
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 producticn 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 his demonstration plot. Then if
acceptable, seed could be gaved” . . and grown and expanded in

subsequent seasons.

The introduc:ion 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 storage bins at a
slightly subsidized price. The ultimate aim is a local reliable

seed source for the farmer-to-farmer seed network.

With farmer-procuced 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 storagz 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
vroduction 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 provide all the services necessary to iuplement 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 thom

abreast of developments.

The training centers functioning under the sponsorship of the
Training and Visit System .3 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 Teaml/ that a complete season be devoted

1/ Malla, M. L., S. U, Khen, and B. R. Subedi, A Report on the Strategy
~ of Implementation of the Production Program, 1983-8k. Paper Presented
at the Twelfth Summer Crops Workshop, Rampur Agriculture Station,
January 28 - February 1, 1985.
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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 distriets. This
reason was given by farmers for not using the full recommended
fertilizer level of 80-40-0 kg/ha. of K-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 iack
of mobility for production ofiicers affected the program. S.me
Agricultural Development Officers viewed the special program as
not a part o? their extension duties and while not antagonistic,

did not give the program full support.

Perhaps of prime importance, next tothe short supply of inputs

was the lack of consideration by HMG of market prices and their
effect on farmers' welfare and on production in subsequent seasons
and years. At harvest time (May 1984) farmgate prices were T0-80%
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.



1. Experience gained by the staff during the pilot period wes
vital to the successful implementation of the first full scale
production progfam. The seeming chaos of 1980 was not repeated
since people knew what needzd 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 expsnd the trained people will 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 precduction
program. TImplementing 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, manegeability 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 cemponents of the
extension program and input supply. Increases of 20% are not
drametic as compared to those reportedl/ where production black
yields are compered with district averages but they are dramatic
compared to the long term productivity trends for wheat, rice,

and majize.

1/ Mella, M. L., et al & Report on the Strategy of Implementation of the
Production Program, 1983-8L. A Paper Presented at the Twelfth Summer
Crops Workshop, Rampur Agriculture Station, January 28 - February 1,
1985. . -
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5. A vhole 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 i1s the pre-
production survey. Again based on experience and using

1/

experienced personnel, a period of cix wecks was used= to
survey the potential sites for the expansion of the program to

17 districts and 35,000 ha. for wheat in 198L-85,

7. Manpower requirements were an importent consideration.
Personnel experienced in the pilct 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:e Agricultural
Assistant for each 100 ha. was & deployment strategy that was
effective. As staff become more experienced and better trained
these ratios cen 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 Lut does not eliminate the vital point of
contact with farmers by extension personnel. The pilot period
enebled 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
bloeck approach has been the increased frequency of contact with
farmers, a point which has been stressed repeatedly by Benor und

implemented through the T and V system,

1/ Malla, M. L., et g1 A Report on the “S8trategy of Implementation of the
Production Program, 1983-84. A Paper Presented at the Twelfth Summer
Crops Workshop, Rampur Agriculture Station, January 28 - February 1,
1985,



10,

12,

- 111 -

Without doubt a criticul component has been supervision., Staff
assigned national and regional responsibilities were frequently
visiting production blocks to acquaint themselves with progress
and problems, encourage staft and farmers, and maintain linkage
contacts with input agenci=zs, credit agencies, and irrigation

project personnel where these were involved.

Active supervision by senior personnel has required a level of
mobility uot 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
tnat enabled supervision to be effective., Without supervision
many points in the production system would soon become non-
functional,

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 menagement and a technical
committee and at the district level a management committee
were created. Functions and dutiez 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 bhe
unnecessary.

Incentives so far have emounted to recognition and some cash
awards to outstanding production officers, Junior Technicians,
Cooperative (Sajha) managers, and agricultural assistants.

The awards are nominal but recognition ber se is a significant
deviation from the more common denigrating treatment given to
staff regardless of performance.
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Linkages with research have been important. To strengthen the
linkage, production officers have been assigned to the Ag-onomy
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
ﬁeetings of research centers and Production Officers are based
at the Agricultural Services Centres in the area where they

are assigned.

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.

Farmers are the building blocks of any program. The nmumb.rs

of farmers contacted by the production teams in the 1983-8h4
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 yhat need to be contacted and the
trained staff available suppoft the strategy of special and
pocket progféms based on potential of an area and the technology
available, ‘consistent with the capability of manpower and

availability of inputs.

Farmers dictate thai the program has to be a bottom-up program
taking into ccnsideration 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 accordiag 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 hew is it to be sustained? and what is to be sustained?

A review of the components of the production program would indicate
that it vould be difficult to place them in an order of priority.
So many are so completely essential that to leav e out one is going
to maek< all “he others less effective or lead to complete fallure
of a project. An enuvueration of what is important and which 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, menaging 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 all
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 mede that commitment was
generated. Wortman and Cummings (p. 22k4) 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 production can be increased and, if
replicated, could make significant increases in national produetion.
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 ultimetely be five production officers, one at the
district level and four block production officers responsible for
blocks of 1,000-3,000 ha. each. Even these numbers will be
inadequate if the officers 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
inavgurated 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 prorrems 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 conditious and are sensitive to farmers' condi-
tions which include not only agronomic performence but economic
feagibilities 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, which farmers credit
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with enebling thea to increase their production. During the rice
season of 1983, there were production blocks in Chitwen and Parsa,
with 12%4 farmers involved. During that sc=ason 647 of the farmers
were ¢ .ntacted one or more times. The more effective program was
in Parsa where T0% had been contacted while in Chitwan only 58% bad

been contacted one or more times by members of the production teum.

It is rather alarming to reslize that in the next season when five
districts and over 18,000 farmers were involved, the average
percentage of farmers contacted dropped to 36% and in Sarlahi
district oniy 12% were contacted one or more times in the crop

season.

The study does not say how many were contacted in their fields
vhich 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 averesge yield of wheat? Is it a
portent of future and even larger "targeted” production programsif

the ingredients of success are ignored?

As the project closes May 1985, another wheat campaign has been
completed. The program was expanded to 17 districts and the
targeted arca was 35,000 ha.;/ The problems that were studied and
reported in the 1983-8! campaign were generally to be megnified ‘=
this lerger campaign. Measures of performance and problems

encountered will be forthcoming.

1/ Melle, M. L., S, U. Khan and B. R. Subedi, A Report on the Strategy of
Implementation of the Production Program, 1983-8lL, Paper Presented at
the Twelfth Summer Crop Workshop, Rampur, January 28 to February 1,
1985.
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Minikits as an extension tool for variety dissemination

The "kit" program envisioned in the project paper was estimated to
cost sbout $ 20 (Rs. 250) per kit. Experience indicates that the
costs ranged from as low &s Rs. T-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 cost. In view of the experience of the
project this may not be necessary or even advisable and was
certainly more subject to abuse.

Minikits 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 distwibution as
minikits to farmers. The minikit was & new term but wvas 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 se=ed 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 =aid that the minikit had another and perhaps much more
significant difference and that was in objective. Its main objective
was a seed lissemination tool. With widespread distribution of seed
new vurieties, which, if accepted, would become a part of the farmer
seed network of farmer-to-farmer distribution. This network still
supplies well over 907 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
end research. This should enable determination of regional
acceptances and performance of the varieties introduced in this

vay.

. Seed distribution has been made in eight fiscal years (nine for
*rice) from 1977-T8 to 1984-85. Table 12 gives the distribution

by crop and other main categories in each year. 1In maize,
varicties are now distributed in three seasons - surmer (monsoon),
winter, spring. In rice the distribution is by normel crop season,
early season, and Hills (which is elso "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 60F of the minikits were in rice, 25% in
maize and 16% in wheat.

The economy of the minikits enabled a larger scale program than

vas envisaged and over a much longer period of time than originally
scheduled. 1Instead of a little over 50,000 over a S5-year period,

as provided in the project paper, the commndity 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 yeer was faulty and many packets never reached their desti-

nations in some instences.)

Management of minikits has varied considerably. In wheat, the
program deliberately distributed only one variety to & 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 vbroject,

1976-84
Year
Crop : Total
1976-77{1977-78{1978-79| 1975 - 80{1980 - 81}1981 - 821982 - 83| 1983-84 | 1984-85
Rice - Normal 11679 71k45 7650 8700 12890 NA 1k923 15395
Early T4s5 4500 L4550 3500 1275 NA 372k 3719
Hills - - 50 50 0 0 135k 1860
Total 3000 12kaL*} 1316L5% 12250 12250 14165 17b5h 20001 2097k 124163
Number of Varieties
Terai ~ Normal NA NA 8 8 8 T 5 12 13
Terai - Early 0 0 0 5 3 5 L 6 8
Hills NA NA N 1 1 0 0 2 3
Maize - Monsoon 6550 L3k 5695 6190 3275 3327 k299 L60oo
Winter Lko 1400 : 2630 1162 930 1185 2200
Spring 0 o 0 513 355 3ks 1000 1000 -
Total 0 €9T0%| STuT*| 8225 7865 560 5057 5200 7800 51524
Number of Varieties
Monsoon 7 8 5 6 3 3 L 9
Winter 3 1 2 2 2 1
Spring - - ~ 1 1 1 1 1
Wheat - Total 0 30L3*| B8220%*, 3665 2263 3955 4697 kLoo 3161 33609
Nurber of Varieties L 3 I 6 T 10 13 8
ST#RR21 | 39%RR21
29%UP262 ! 307UP262| 467UP262! 333UP262 1503 Triveni| 503 Triveni
Total 3000 22hk2 | 25612 | 2L4hLo § 22378 ; 22680 27208 29601 31935 209296

* FEarlier reported in ICP progress report 1976-T9

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/1000 sq.M, Monsoon 500 sq.M % kg
~ Minikits also included urea end/or complexal, and Sevin

Wheat minikits ~ Hills, 2.5 kg/one half ropani (250 Sq.M.); Terai, 3.5 kg/katha (335 Sq.M.)

Al11 crops included instruction booklet (in Nepali) and reaction cards.

g1t
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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 meke

comparisons.

In wheat about 50% of the minikits have gone to Hill districts.
This 1is probably true of the maize minikits but these date were
more difficult to isolate. In the case of rice, the minikit
program for the Hills has been very limited. Some varieties ior
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 Nuwekot 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 ir 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 rinikits availeble. 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 beern : ~duced to four varieties. in the monsoon season and

one, Arun 2, in tte 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 verieties to farmers.

Composition of the minikits includes a leaflet (in Nepall) 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 cf operation the minikit progrem was reviewed

by APROSGE/ in contract with the ICP.. Four districts in the Teral
and four in the Hills were included.in the study. Tarmers,
extension staff and crop coordinators were interviewed to determine
the effectiveness of the minikit program. Feedback cards received
at the commodity stations were evaluated to assess acceptance end
_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 rrop coordinators, four regional directors, eight agri-
cultural developmen’ cfficers and 91 JT/JTAs were interviewed.

Results of farmer interviews were generally very positive and

eacouraging. Farmers viewed the overall program as good and

1/ Evaluation of Minikit Performance, Two Volumes, Agricultural Projects
Services Centre, Kathmandu, 1983.
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favourable. The crop yield results were extremely impressive,
fermers often estimati z 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 25-2007 with the majority estimating
25-50% better yields with the minikit varieties. The regional
adaptation of varieties wes not particularly noted as a result of

the interviews.

Varieties included in minikits generally showed better yield
performance than the local varieties. Laxmi and CHUY5 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. Rempur Yellow had the best
yield foliowed 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 un 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 wuuld save
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seed from the crop grown from the minikits. Whether the exception
in éase of wheat reflected a negative reaction to the varieties
or was because farmers have difficulty in storing wheat 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 minfkits supplied seed to 443 other farmers (or 3.6
farmers for each farmer receiving a minikit). 1In 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 Jjudge-
ment of the RD's, ADO's and JT/JTA's.

It is of interest that the reporf.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

ahd 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



- 123 -

have been compensated in reporting from those districts actually
receiving the minikits. There is always & 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 geed 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 1 to b pe}cent 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
especlally true if the delivery route and time were longer. 1In
one year, Kailali district reported 100 percent cdamage ~f the maize
minikits. However, damage reported was generally less than 10 to
15 perceri. 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 distribution 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 district. 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 sbove the commodity programs 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 LL0O 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, 732 or about 75%, were saving
their own seed for use in the succeeding year. This is a more
significant figure than the 482 found in the APROSC study and may
indicate the earlier figure was a reflectisu of low varietal

preference.

The numbers of farmers saving seed was especially high in the Mid-
Western and Far-Western Ragions 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 597 of the
minikits supplied was liked by mony farmers and had a wide range of
adaptability, especially in the¢ mid-hills.

During tue 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 ete. This was the first time that the
Department of Agriculture had really tried to develop on overall
statement which would clarify the program.

The statement though brief was quite complete and comprehensive and
helped to clarify the relationships of the commodity brograms 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 normel 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 507 more rice
minikite 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 end in wheat from a little more than 2000 in 1980-81
to nearly 000 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 witiiin the

extension service and in the commodity programs.

Basically, the objectives of the minikit program are still wvalid.
Weaknegses 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 program 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 reeched different farmers and
each farmer gave, sold, or exchanged seed with at least five of
his neighbors the program has reached half & million farmers in the

course of the project.

The program needs to keep the obJectives of the minikit in mind,
which are as follows:

"1} 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 emong 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. wéaknesses
how mey be less apparent than in 1980-81. Evaluation should include

the system itself. Weaknesses still apparent include -

1. The single variety minikit which glves the farmers a choice
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between his variety and the new one. It does not glve a choice
between or among minikit varieties. Two or three varicties
each with 10u different farmers in the samc vejion conld lead
to the demand for ell varieties from the same re~ion sct if all
varieties were given te 100 farmers this nuwror wor’d nerrov to
some number less than those two or thisee because “he 00 far:ers
would have an opportunity to evaluate 11 vari.ties ai¢ the
choices of the majority would identify one or tw> as .ost
acceptable. The wheat program, in the initial years, had a
deliberate one-variety minikit program to sreate genetic
diversity by getting farmers to adopt more varieties in a
region to reduce the problem of genetic vulnerability of RR 21.
This to & measure has been achleved 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
varietel maintenance of too many varieties by breeders. Some
enterprising ADOs assembled the minikits into groups so that
farmers could make comparisons and be more litely to show a
preference for o small number of variet.ies in a given distiict

or region.

Resolution of the problem can be vartially achieved by deter-
mining regional adaptlons or prefurences before widespread
dissemination of one-variety minikits. Farmer field trials and
some minikits of more than one variety which are closely
monitored by thre commodiiy oLtaff would esteblish which verieties

could he used in one~variety minikits.

Clinging to varieties for a period of eight or more vears would
appear to bz 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
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mean a lack of dynamism in the breeding program. The fact thet

h 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.

The minikit {s 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 lack a place in the overall extension strategy. Where
a defined area (pocket or specisl) program i3 under way, the
minikit should br concentrav:d in other areas of the district

or region.

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.

Uneven financing seems to have deterred the rice minikit progranm
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 deploymeni,
not as a large team but several teams going in different direc-
tions might enable the commodity programs to monitor the minikits

more effectively.

Keeping the minikit repor% card evaluations up to date if ‘resear-
~ers ' 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 or reports are not valid
or relevant. If the latter, then the commodity programs need
to change the cards to make them relevant and the data meaning-
ful.

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 Jenuary 1983 are

relevant to the review and aye presented below for guidance, adminis-
tration and implementation of the minikit program.

a)

b)

e)

d)

The minikit jrogram should continue end the commodity programs
should direct the programs but with more consultation of the
ADO's and the Croppihg Systems Program in designing minikits

for spesific areas.

The minikit program should be directed more to areas where
improved varieties are not grown, those areas to be identified

by surveys.

As the minikits are distributed JT/JTAs should instruet farmers
about the complete management package: variety, fertilizer and
other cultural practices, plant protection, and how the variety
fits his cropping system.

The farmer feedback on reaction to varieties should be obtained
by surveys conducted trom 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 prcduction 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 maudates 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 syctems program. The first,"Nepal's Experience in Hill
Agriculture"” in Merch-April 1961, a paperl/ presented some of the
economic results of the Cropping Systems program with implications
of these pontentials 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 technolcgy. 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 trensfer. 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/ Rena, 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 perscnnel from other
projects gave good opportunity for an exchange of infimation end
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 Tunded by USAID, and this
opportunity was probably the first real effort to have another
project utilize the methodologies and technologies in their project
production activities. The following report on a sister project
11llustrates the collaborative effort to utilize the manpower,
technology, and methodology of the Cropping Systems Program 1in
other projects.

Because national production was beyond the scope of ICP the best
way to assist in production aside from the small aress adjacent to
the cropping systems site researcii centers was by training. The
menuel "Guidelines for Preproduction Verification Triels of

Cropping Systems Recommendations" was prepared and training courses
organized for gll groups and agencies that could be accommodated by
the 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 end Utilization Project (the most recent in May 1985), the
Hill Food Producticn Project, the Agricultural Extension and
Research Project, CARE/SFDP, the KHARDEP, as well ag staff of the
Department of Agriculturds Badhi Utpadan Karyakram production
campaigns in the Terai, first with rive 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 bve organized.

After training and prior to the preproduction verification trials,
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Cropping Systéma staff assisted, sometimes on a contract basis, in

"the site surveys and preparétion 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).

Rapti Rurel Area Development Prcject

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 treining 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 wnder 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 anc others were trained in a 3-weeks course in 1985 in
cropping systems mcthndology for site description for organizing
production programs.
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Surveys have been completed in 27 ranchaysts 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 lowlaad pattern was involved in each panchayat. The total
ares in maize and rice was 215.5 ha. involving 567 farmers or only
0.38 ha per farmer.

Two maize production blocks involviné 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 in yield.

In the following wheat season, 1984-85, 52 sites had a little over
1000 ha. in production blocks s:d a similar area for rice is
projected in 1985, Kharifr.

1/

Bagsed on reports,= 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 four districts.,
Reconnaissance indicates that it may not be necessary to make
surveys in every panchayat since other panchayats may be similar

to yome which have already been surveyed.

3. Saving seed from PPVTs has enabled farmers to have seed available
for production programs. Farmers have had active support from

the ADO's through a seed storage bin program.

L, Because new varieties have been in the PPVTs, farmers'
acquaintance with these varieties may be as much as 5 years
ehead of other districts in the Western Hills.

1/ Smith, Sandy. Project completion Report. Rapti Integrated Rural
Development Project, April 1985,
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Introduction of new wheat varieties reduced risk to farmers
since the project zone had had almost 80% of the wheat area
planted to RR 21 which has become susceptible to leaf rust.

Rice varieties which were more productive and hrd acceptable

straw production were identified.

Instead of the general fertilizer recommendations for maize,
lower, more uppropriate levels were verified and were adjust-

able to the lev:l of compost farmers use.

Surveys identified Pyuthen as a district more like Terai and
PPVT components were more appropriate than those use in the
traditional result demonstration.

Although just beginning, block production programs are
considered the orly way the extension service can conduct

realistic production prograns.

Development of extension visual aid materials should continue
to be based on the results of the PPVTs.

Staff training in refresher courses should be an annual

program.

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.

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, egain partially the result of the common funding agency.
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Koshi Hills Agricultural Program

The Koshi Hills Agricultufal Program (KHAP) of KHARQFP has taken
advantage of the crupping 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 produection programs to follow. They
have drawn heavily on the cropping systems methodologies and seek

to use these for more specific recommendation domains for different
agroclimatic situations which oeccur 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/

Small Farmer Development ProJjects/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 fumilies"g/ of the SFDP.

Agricultural Extension and Resewrch Project

The activities of the Agricultural Extension and Research Project

Willett, A.B.J., Koshi Hills Agriculture Programme, .. outline,
September, 198k,

Personal Communication from Tom Alcedo, CARE, April, 1965,
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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
puide 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 disfrictn which
necessitated some effort to synchronize tﬁe 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 sanlaries and the use of “contact" farmers in the

N production program.

f. The Hill Food Production Project (IIFPP)

The HFPP had support of the Cropping Systems Program personnel in
training stafi in the initial stages of the project in 1981.

Although the methodologies were not followed explicitly, results of
or.-farm trials radiafing from the agricultural services centers

(ASC) where they were under the manapement of the Senior Subject
Matter Specialists created good informationl/ on varietal performance
in wheat (UP 262), rice (Khumal 3),maize in uplend (Khumal 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 types
and patterns in which these varieties were best fitted. Based ¢n
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.

Initiatives of individual Agricultural Development Officers

Perhaps of greatest significance in the linkege story is what can
happen in the case of individual initiative in a non-project district.
Mr. Vinod Sharmua, 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 sitec at
Pumdi Bhumdi in Kaski district were familiar to Mr. Sharma. When

it appeered 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
(Agnendix C) was conducted at Ghachok with assistance from the
Croppiig 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 not been widely adopted by farmers there was an opportunity for
an increase in production to occur. PVTs werc 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; end 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 triels were conducted. Areas continued to expand in these
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and the other new varieties. In 198l there were 20 ha. of Khumal-3
and in 19685 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 198L4.-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 vil.iage “nd are a source of
supply to the neighboring panchayats. Ev n thousn the ADO has
changed the interest in Ghachok has been . ustained by the new ADO
who is instrumental in organizing the Farmer 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 surveys and preproduction

verification trials conducted by farmers in their fields.

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 eccomplished when the technologies and methodologies

are utilized. It is significant that the ICP is a part of the
Department of Apriculture 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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Women in Extension

Based largely on need and on the detailed studyl/ 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 three
of the cropping systems sites where production efforts were underwz;y.
Four women were assigned in Chitwan, two in Chauri Jahari and two in
Khandbari.

The ICP annuel report, October 1982 to Soptember 1983 states "This
endeavor to use farm women as pro“uction 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 ang women JTAs and assist in
establishing liaison betwveen the women extension agents and the farm

women of the communities,"

In the meantime the ICP comn.issioned a project on “Planning Extension
for Farm Viomen.” This was a detailed study, surveying farm women in
four different districts of Nepal. The purpose of the study was to 1)
define how female farmers ecan most effectively be reached and what is
the information they need, and ¥ho at different levels in the extension
system should deliver the information, 2) five extension personnel and
trainers a better basis for designing programs end tra‘ning and placing
female JTs, JTAs and Ms, and 3) recommend an implementation proposal in

which female extension agents can be trained, placed, and monitored,

Acharya, Meena and Lynn Bennett, The Rural Vomen 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 interviewved. In addition
policy mekers and program planners in the Ministry of Agricuiture,
Department of Agriculture, the ICP staff, the USAID staff and others
were Interviewed. 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. Mosi female farmers had difficulty even
articulating the problems they face in agriculture, though the problems
may be central to their very existence. Likewlse, 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
welght to assign to their suggestions and/or perceptions of how to
reach female farwers? 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 vho 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 becoic Afs 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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Ideally the WAA's should be supervised by a female JT/JTA or a
maele JT/JTA who is aware of and sensitive to issues concerning
women farmers and women extension agents.

Female AAs should be assigned to smaller working areas so they
can more effectively cover their territories.

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.

Women, if recruited locally, need not be assigned in teams,
since they should be familiar with the territory and farmers.
Teams have not alvays been successful in the past and are o.)
added expense, if not successful.

Meeting places for groups should be in accecsible 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 scason,

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.

The salaries of AAs should be carefully examined to determine
if it adequately compensates their expected workload.

Curricula/Training

a.

In general, male and female extension agents should receive
the same trainins and this training should be mostly practicel,
hands-on information.

In all of the courses on rural sociology, communications, ete.,
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.

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.

Irrigation ranked as the largest problem of female farmers, yet
it is not included in much detail in training courses. More
treining is needed in now to develop small-scale irrigation,
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how to mobilize groups to 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. Althouch 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. 1In the long term, hostels should be construc-
ted. In the short term, other arrangements must be made.

8. Bcholarships for women would encourage more participation in
training because 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,

Phase IT - A Proposal

A proposal for a two year phase IT implementation study is also
included herein. This study would include the recruitment, training,
and placement or 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 en individual
visit approach to extension vs. those using a group approach and 3)

a comparison between those working in the Terai and those ia 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, and
how questions answered the next question to answer is when. Phase
IT 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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Training

1l ~ The academic training component sent a total of 33 candidates for
degrse programs (Table 13). Seventeen were selected for M.Sc. in the
USA, six for the Philippines, five in India and one in Soutn Korea.
Four candidates were selected for Ph.D, programs. Two went to UPLB in
fﬁé Philippines and mne each to the USA and India. These numbers were
more than originali; 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 originally
scheduled. M,Sc, programs averaged 31 person months for completion
against the 24 months originally programmed or G to 8 months more time
required. Only two candidates completed their pregrams in the allotted
2L 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-
1lity of the commodity programs and the eropping systems programs.
Although one Ph.D, and two M.Sc.s were selected specifically for cropping
systems agrenomy, none of these are now directly related to the cropping

s5ystems program based at the Agronomy Division at Khumaltar,

There is only one Ph.D. now assoviated with the crop in which he

received training. The one trained in grain legumes has a post as jute
agronomist in Tarshara. The one with a Ph.D. in extension has a post as
ADO but is serving as Executive Director at APRGSC. The fourth was
selected from extension to pursue an agronomic degree in cropping systems.
He has returned té extension where hopefully his cropping systems
training will be valuable in implementing extension programs based on

cropping systems.
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Table 13 - M.Sc. and Ph.D. degrees completed under the Integrated Cereals Project - 1976-8L
Rame Program Degree | Completed Institution
1976 SELECTIONS
1. Thaneshwar Pokhrel | Wheat Breeding M.Sc. Feb. 1979 New Mexico State University
2. Rajman Choudhary Soybean Agronomy M.Sec. Feb., 1979 Tuskegee Institute, Alsbama
3. Genesh K.C. Entomology M.Se. April 1979 University of California, Davis
4., B.R. Adhikary Rice Breeding M.Sc. June 1979 Texas A & M University
5. Shiva K. Chaudhary Soybean Agronomy M.Se. (Not returned University of Illinois
1977 SELECTIONS
6. Ragvendra Misra Soil Microbiology M.Sc. [Sept. 1380 University of Missouri t
7. J.R. Baral Extension Ph.D. |Nov. 1981 UPLB, Philippines
8. Kedar Upadhya Extension I1. Se. Aug. 1980 Punjab Agric., University, India
9. D.N. Choudhary Cropping Systems M.Se. July 1981 Himachal Pradesh Agric. Univ.,
Agronomy India !
10. C.R. Yadav Maize 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. 1901 Seoul National University, S. Korea
13. Kaushal K. Lal Maize Breeding M.Sec. Jan. 1982 Kansas State University
14, K.K. Sherchand Maize Agron./Breeding | M.Sc. Not returned | Kansas State University
15. B.B. Mathema. Rice Breeding Ph.D, |Oct. 1982 UPLB, Philippines
16. N.A. Khan Cropping Systems Ph.D. June 1984 Himachal Pradesh Agric. Univ.
: Agronomy
17. M.L., Sah Wheat Breeding M.Se. | June 1983 Punjab Agri. Univ., India
18. R.N. Shah Soil Science M.Sc. Not returned | University of California, Davis
19. D.N. Manandhar Rice Entomology M. Sc. Oct. 1982 University of California, Davis




Name Program IDegree Completed Institution
1979 SELECTIONS
20. B.P. Upadhyaya Rice Plant Pathology M. Sc. Dec. 1982 UPLB, Philippines
21, M.P. Upadhyaya Wheat Breeding M.Se. Not retwrned | Kansas State University
22. R.C. Munankarmi Wheat Agronoumy - Soils M. Sc. Aug. 1983 Ohio State University
23. D.N. Sah Maize Pathology M.Sc. Not returned University of Wisconsin
24, B.K. Baniya Maize Breeding M.Sc. Dec. 1982 University of Florida
25. R.S.L. Karna Wheat Pathology M.Se. | Dec. 1982 Alabama A&M University
26. S.L. Shrestha Cropping Systems M.Sc. April 1983 UPLB, Philippines
Agronomy
27. J.D. FRana Agric. Engineering M.Se. | Sept. 1983 Utah State University
1980 SELECTIONS
28. K.K. Shrestha Crorping Systems M.Sc. | June 1984 Arenata U., Philippines
Agronomy
29. M.P. Bharati Grain Legumes Agronomy | Ph.D. Dec. 1984 Iowa State University
30. M.L. Jaiswal Oilseed Breeding M.Sc. May 1984 Nort» Dakota State Univ.
31. N.X. Rajbhandari Soil Science M.Se. |[May 1984 UPLB, Philippines
32. B.M.S. Basnet Agronouy M.Sc. April 1984 UFPLB, Philippines
33. R.P. Shah Grain Legumes M.Sec. | Sept. 1982 Punjab Agric. Univ., India

Breeding

ST
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Five of the staff supported for M.Sc. rave 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 Fh.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 sigrificant 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 sttrition, 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-c:ientcu support or needs.

2 - As academic training has a role the role of short term training is
also important. In support of time bound prcjects short term training
Las an earlier payoff. Staff are selected mocre 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 CIMMYT 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 tralning, these 82
persons were about 2% times the number of academic trainees and
received 307 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 criticel 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 cetegory 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 particirate in strategy seminars, More frequently,
research personnel who are leaders in their respective commodity or
program participated in conferences and vorking group meetings while

in addition more Junior stafr 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
beer groups provided an opportunity to share ideas as well as research
results and these interchanges,as in the case of IRRI'g cropping systems
network, have had a significant effect on the activities of

programs in member countries.

This category of training was not always funded by ICP but did relate
to ICP activities and was counted in determining that 133 persons were
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provided these opportunities over the course of the project for a

total of. 5l person months of time.

MVQ.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 IADS 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,
CIMMYT 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 TADS staff participated. The trainees for these

programs were generally staff in extension or in the respective conmo-

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. ‘7This led to a third, primarily sponsored by GTZ which was a

more extended six-weeks program in 1980, also with Filipino trainers.

The trainees were required "o spend time developing their own indivi-
dual "reentry plans" whict was & 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 rerformance.

The consultants also developed a comprehensive proposal to the XA for
manpowver 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 GiZ which encompassed in--country training and training
facilities at Khairenitar, an academic training program, and long range

manpover plamming for development.

During the extension of the ICP two other aspects of in--country
training emerged as perticularly siqnificant. 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 elsevhere. 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
personuel in conducting preproduction verification trials. This
constituted an important training activity in the last Yyears of the

project.

The pilot production programs taught the importance of trained personnel
in managing production prog:ams. Training for production wvas conducted
on a pre—(crop) season basis and on a repetitive basis during the crop
season in order to keep contact with farmers' problems and have relevant
8eagonal technology to take to farmers who were participating in produc-

tion programs.

The numbers of trainees in these situations were extensive in the last
year as the production program expanded into 17 districts. 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
.ﬁpg assistance of knowledgeable agriéultural 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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Linkages with other national 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 pPrograms. 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. TRRI
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 CIMMYT materials but were primarily from crosses made in
India at various breeding centers, Only one was fronm CIMMYT material.
The varieties were received as a part of CIMMYT's International variety
testing program tthich has been a continuing part of CIMMYT's perticipa-~
tion in the national program. The varieties of maize are more dependent
on local breeding efforts but most of then have a base in CIMMYT breeding
material. One, Rampur Composite, was a downy mildew tolerant variety
from Theiland. 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,

eross, develop, screen for diseases and insects, evaluate agronomically
and release such vari rties. Such a program requires sustained effort
over an extended period of § to 10 years. The present status of
breeding effort in rice illustrates the nced for a continued linkage
with IRRI. 1In 1983 two transfers took Place that affected the sub-
tropical program leadership in Parwanipur and the temperate zone
program leadership in Khumaltar. The 1last two years have witnessed an
almost complete loss of the temperate zone breeding program and g
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, secd materials,
personnel participation in international seminars end monitoring trips,
and invaluable training opportunities for the staff of the cropping

systems program und cxtension personnel related with these activities.

IRRI has provided opportunities for short term training in rice produc-
tion, socio-economics, rropping 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 CIMMYT and IRRI were a part of
the host country contract from the very beginning.

Almost three years apo 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. Finalizaticw. of this

agreement is still pending with HMG 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 guldance 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 CIMMYT staff were available as the ICP began, providing an
opportunity to accelerate activities in maize and wheat. CIMMYT 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 wvorkeshops 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 Thailend's Farm Suwan, the Rockefeller
Foundation and CIMMYT 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 N, Hittle while serving with INTSOY in Sri Lanka vas a

consultant to the soybean program two different times.

Diplomatic probiems have prevented strong linkages with AVRDC in Taiwan.
Even so AVRDC staff have made. i'ield visits to Nepal and have supplied

trial materials of mung bean for testing. IRRI's activities in minor
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crops have enebled 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 condit.ions similar to Nepal and Nepal could profit
by stronger relationships with crop commodity programs in India. Some
attempt has been made to strengthen these linkages by the Indian Council
of Agricultural Research which invites rice, wheat, and maizc 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 scquire these seed materiasls for trial
purposes. These trials have provided a rich source of germ plasm for

the major cereal crops.
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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 g 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.
s time went on more and more involvement became necessary to assist
in supervision of construction activities, in clearing contractors
billings, and trying to get ndditional building plans approved and
money budgeted. PL 480 funds were allocated to the centers and
bayments could be made only after certification of running bills by
the architect and USAID. Funds would become frozen at th: end of
the HMG fiscal Year and nuch 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.
Wbrkshog facilities have been improved at two centers and equipment
and tools supplied to all three centers so that better machinery
meintenance is possible. The electrical and water supplies have
been improved nt the centers to improve the level of crop management

and improve th: supply of domestic water for the housing colonies.

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 went to India to survey
available equipment prior to soliciting bids. The consequence was
different types of equipment procured but no one tc 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 fon 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--1d equipment, or land
shaping equipment. The soils, pathology, and entomology labora-
tories of the commodity centers are only marginally functional.

Lack of use resis to some extent with the unavailabil;ty of manpowver.
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 arz 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 suv-i as soils and
pathology. At the close of the project fuads have been committed for

procurement of vehicles, tractors additional laboratory equipment,
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visual aids, rield equipment, photographic equipment typewriters J

and additional spare parts por.existing equipment,

General upgrading of research centers

Upgrading the research centers was undertaken at the three commodity
centers and at Khumeltar, 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 ¢rop 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 draiuage and the problem will be
aggravated once irrigation water is available to these fields.
Khumaltar could ultimately be worse, not better off, for the crertion

of an irrigation system which will supply greater amounts of waler.

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 thege centers.
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Table 14 - Sumﬁary of Construction and Station Improvemsnt Activities
: under the Integrated Cereals Project at the close of the
project, May 1985

Activity

1 - National Rice Improvement Program 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 Quiorters

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 Ferm, “hairawa

Office/Laboratory Building
Staff Housing

Workshop

Seed Plant/Storage

Generator Shed
Soils Laboratory
Irrigation system extended for the entire farm
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4 - Agricultural Research Complex, Khumaltayr

New Transformer and new electrical wiring to 11 buildings

Irrigation system, civil works, incomplete, pumps to be supplied
by SATA yet to be procured and installei

Renovated water supply system to offices and laboratories

Maintenance painting of Agronomy Building

Assisted Agricultural Engineering Division in construction of
workshop building

5 - Hill Storage Buildings at

Daman

Kekani
Jumla

Jiri (Kavre)
Doti
Dhankuta




- 160 -

EVALUATIONS

For the first two years there was an annual in-country project review
cohduéfed 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 heid when representation
from IRRI end CIMMYT and IADS along with representatives from HMG and
USAID reviewed the technical progress and prepared a report giving 1€
recommendations. Seven of' the sixteen related to the cropping systems
program including pilot production programs, expansion to farming
systems to include livestock, and stronger linkeges with soils and
agronomic research, A proposal was made regarding tue 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 plen were noted ana the report suggested that emphseis
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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TTETTITTS swiwaug oysuems research program.  Manpower limitations have
been a continuing constraint which required that priorities had to be
estabiished 80 as not to dissipate this resource,

Land &lassification should be on a more "scientific" basis which, with
& stronger linkage with soils as noted in the other report would be
achieved. 1In the meantime the land capability classifications that
have been eétablished provides a farmer-related base which is usable

by extension and understandable by farmess,

Two good points related to the cropping systems research activities and
the extension starf and to farmers. As time Progressed muchk of these
problems have been overcome. Familiarity of activities by ADOs and
acceptance of methodologies has enabled ADOs to move technologies to
their districts ror verification and production. Farmer acceptance of
nevw varieties at a more rapid rate in the site research areas indicates
farmers are being consulted and are a more active part of the evalﬁa—
tion team and as o consequence take early advantage of technologies

that are acceptable to them.

The comments regarding cormodity research vere related to crop condi-
tions 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 re~
emphasize the need for developing suitable technologies for the Hills,
meaning that these would he less input intensive. This same position
has been stated in recent reports from ICP. Presently there are
varieties like Arun 2 naize 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 sti1l remains for extension to adopt these low input

technologies asg part of the extension recommendations.
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AThe question of sustainability of minikits.and cropping systems veri-
fication trials wes 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
& viable mechanism of technolo_, transfer and with g built-in seed
component as well. The production phase to.follow requires management
of staff, collaboration with other agencies and organization of farmers
into impact block production. The production program should be self-
financing since farmers are supplying their own inputs. The merit or
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

wvelfare.

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 cdge 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 system for fertilizer and seeds,
crecdit facilities and extension services, are essential if a major

inerease in agricultural productivity is to occur.

In viev of the value of the technologies developed and proven methods
of transfer demonstrated in pilot production progrems, 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 wag 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,

producing foundation seed was questioned because of itg competitive
relationship to research itselfr. Additionally, the wisdom of having

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
HMG capability in research and extension.

The evaluators éxpressed the opinion or the najority or individualg
contacted that the cropping systems profram 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 5 satisfactory transition to an institutioral and
financial base within HMG.

Endorsing this continued support can be gathered from other reports. The
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World Bankl/ 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 overceme 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
Cropping 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 Bankg/ 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. They 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;

(11) inadequate planning and the establishment of unrealistic and

unattainable targets given limited resources;

Nepal, Recent Developments and Selected Issues in Trade Promotion,
Report No. L4663-NEP, World Bank, Oct. 1983.

Nepal Agriculture Sector Strategy Study, Vol. I and Vol. II, Asian
Development Bank, Dec. 1982,
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(111) poor systers for monitoring and program evaluation leading to en
inebility 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 ney 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) inefrective 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 evaeluation of a project are the reactiong of the host
country personnel and organizations. In an analysis of agricultural
sector planningl/ the author considers that the TrP is one of the
projects that are truly farmer oriented. At the time of preparing the
report the author noted that the 1CP strategy of implementution was 1)
trials directly in farmers' fields, 2) on-farm research on na farming
systems 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
bot tom-1p project wherein the farmer and his circumstances are taken
into consideration in developing research and the resultant technology
for rarmer use. By contrast, the top~down approach of agricultural

Pradhan, Bharat B, The Overlocked Link in Agricultural Planning - The
Farmer. A report to the World Bank, 1981.
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planning "obviates the need for proper study end 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 rhetorics of participation”. It is of interest
that the author considered another project which was a farmer-criented
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 Developmentl/ 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 euthor 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 cdemonstrating 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 e+ the Seminar on Appropriate Technologyg/ the
Secretary of Agriculture stressed the complexity of farming systems as

Pant, Thakur Nath. Foreign Aid and Agricultural Development in Nepal.
In Seminar on Foreign Aid and Development in Nepal, Oct. L-5, 1983.

Khadka, B. B Keynote Address, Seminar on Appropriate Technology,
June 22-26, 1981.
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practiced in the Hilis, Even though improvements could be brought
about by identifying components that need improvement, a full under-
standing of the total system is essential, Othervise, an improvement

in one component could lead to disruptions in the system.

At the same seminar the Minister viewed the seminar ag a mMove toward
formulating a new strategy and policy on Hill development. (It would
appear that the ICP/CSPp 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 angd Production

Project.) In the concluding address the Honorable Member of the Planning

much is dependent on the policy makers — commitment and will; incorpo-~
ration of those experiences of the past into strategies for the future;
coordination of activities and agencies aflecting 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 fnowledge so that this knowledge could be utilized in strategies
for development. In 50 douing the farmer is a partner, not just a bene-

ficiary or a variable in development.

The Deputy Director General of the Department of Agriculturel/ 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. 1In 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 techno-
logy that is more or less location specific that can be recommended to

farmers under thesec local ecircumstances.

Pradhanang, A.M. Report of the Agriculture Research and Technology
Development in Wepal. Dept. of Ag:lculture, Nov. 1984,
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The comprehensive Nepal Agricultural Research Review Missionl/ of which
the Deputy Director General was & member, cited the cropping systems
réseﬁrch activities of the ICP 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 congervation.

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
wged to include farming systems and the procedures for on-farm trials
should be adopted by more ccmponents of the recearch system in Nepal.
Development projects should adopt the methodologies of ternnology
transfer that have been formulated and proven in the pilu: 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 wag the fifst contract which IADS
obteined after itg creation by the Rockefeller Foundation. Tnhe
Foundation's activities in country programs had been built around
the use of resident specialists as participants in programs, nct
as advisors or consultants. Their performance was as much a part
of the success or failure of g program as the performance of the
scientists with which they worked. This philosophy formed na basic
concept of the stafr of the ICP. 1In so far as HMG facilities could
provide, the starf occupied office Space in the divisions wvhere
they worked. This enabled close day—to~day contacts angd built a
strenger team effort in carrying out the DPrograms developed and
undertaken. To g great extent it has been this tean effort which
has enabled whatever measure of Success the ICP has been able to
achieve during the project period. To thit extent a11 liave
succeeded and to the extent that failures vere experienced ajll
have failed.

The IADS was to provide resident specialists for the seven posi-

tions called for in the project. Difficulties were experienced

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 lcader position the post with the greatest length
of services (Table 15) was the cropping systems agronomist. FExcept

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

Founda’ion and the Peace

L -May 3_292

Corps from October 1976 through

Position. end Name

Service Period

Person Months

Joined Through |Individual|Total
‘feam Leader
Carl N. Hittle August 1982|May 1985 33
Weyne H. Freeman Oct.  1976|Jan. 1983 % 109
Cropping Systens Agronomist
Kenneth D. Sayre Oct. 1981|May 1985 N
A. Hugo Manzano Marck 1977|July 1981 53 97
Cropping Systems Economist
Marlin G. Van Der Veen Oct. 197T{May 1983 67 67
Production Agronomist
I.C. (Bong) Bolo Nov. 1981|'ept.198h4 24
Eduardo R. Perdon biny 1077 June 1981 50 84
Rice Breeder
Man Hue Heu June  1977|May 1979 2k
S. Samato Jan.  1980|Dec. 1981 2k 48
Maize Agronomist
Kennrth D. Sayre March 1980|Sept.1981 18
Robert L. Beacher ., April 1979{Mar. 1980 12
Donald R. Schmidt = March 1976|Feb. 1976 2L 5k
Wheat Agronomist
M, Akram Khan April 1979{July 1981 27
Torrey Lyons 1/ March 1976|May 1977 15 k2
Aathropologist
Robert F. Schroeder=’ Jan.  1978|Dec. 1979 2k 2l
Total, Residert Specialists 525
Short term Consultants, 150 persons 95
Total 620

|

1/ Supplied by CI'MYT, reimburs:d by the Project.
g/ Supplied by Rockefeller Foundation, logistic support from ICP.
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long reriod, 97 man months, of service to the project. This has
enabled the early on-farm research to be followed and modified, a

tion phase of the project.

From point of service the Production agronomist (ang trainer) was
third in length of service. This position enabled the strengthening
of in-country training and later simultaneous training and produc-~
tion to be urdertaken. Pilot production and later full scale pro-
duction used the methodologies formulated in cropping systems for
technology transfer, including the Impact Production Block approach,

The cropping systems economist wag second to the teanm leader in
total man wonths individual service and fourth in length or service
for a position, This position Proved to be extremely critical to
the perception and foundation of an active socio-economic component
of the cropping systems program. VWithout a regular appointee from
the Department of Agriculture almost the entire burden of planning
fell on one individial. fMhe foundation of the socic-economic
component, the interactior, with the agronomists in cropping systens,
the active Preparation of socio--econonic reports, ang assistance to
other projects in gocio~economic Studies created g wealth of socio-
economic methodology and information vwhich can be used in future

cropping/farming systems activities.

Support to the commodity programs was valuable in supplying guidance
to the programs as well as active participation in research itselr,
The creation of a breeding program for temperate Hill rice is an
illustration of the contribution that the resident Specialist coulq
make, In maize, the most recent specialist actively asgisted in the
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creation of new composites which by the end of the prnject were
providing s demonstr-ated superiority of:these new composites over
those already in production. The concept of research outreech 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 shead of the other two commodity programs.

Continuity of service Qas a key factor provided by the Peace Corps
Volunteers serving in the program (Table 16). These volunceers
served at the cropping systems sites and made valuable contributions
as volu:teers, as scientists, in implementing the on-farm research
activitie. of cropping syntems and later in the production phase of
the y:rogrem. Two of the volunteers used their socio-economic
training and were imporiant in their assistance to this phase of the
croppiug systems production programs. Their services have been
vital to the whole gamut of cropping syctems technology 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 jin 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 orguni~ational needs to supplement the ICF. The next year a
team working with an HMG committee formulated a proposal for an
Agricultural Rescarch 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. Peacec Corps Volunteers
as middle level broduction agronomists and economists,
August 1977 to May 1985
Service Period Person Month
Name Through
Joined To May 1985

John P. Tamulonis Dec. 1984 | May 1985 18
John T. Wiseman Jan. 1983 Dee. 198} 24
Mark W. Jenner Aug. 1982 | July 1984 24
David J. M rgen Aug. 1982 | July 198)4 24
David J. Lipinski Aug. 1982 | July 1984 24
Keith R. Roesler Aug. 1982 | qwy 1984 2y
Patty Smith Oct. 1980 Sept. 1982 24
Sanford Smith Oct. 1980 Sept. 1962 2l
Tim Lang Oct. 1980 sept. 1982 2}
Shane Philips Oct. 1980 sept. 1982 2}
Duane McClain May 1980 | Mar. 1982 21
Cathy McClain May 1980 | Mar. 1982 21
Tim Kelly Aug. 19771 Apr. 1978 9
‘Craig Smith Avg. 1977 | June 1978 11
Tom Morris Aug. 1977 | July 1979 2y
Karen Dingler Oct. 1977 Sept. 1979 2}
Total, 16 3hh
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Commodity assistance came for all the cereal crops and very

- pytitematicelly from CIMMYT and IRRI. These consultancies were

: bésed on letters of apreement betw: ¢n IADS-and these internafional
institutes and formed a part of the overall contract between HMG
and IADS. Soybeans and grein legumés were other commodities helped
through consultancies from INTSOY and ICRISAT respectively.

Speciai cénéultahéy time was used in formuleting in-country training
programs to fit staff for the Froples Particlpation visualized by
the HMG planners. In collaboration with and support of GT% this
grew into a more comprehensive manpower development project of the
DOA. ,

Although premature, the services of a library consultant provided
guidance to British volunteers who assisted the DOA in organizing
the library facilitizs of the Department as well as at APROSC

The services of a special consultant in field experimentation design
and analysis helped the cocmmodity 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 experiments.

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 was 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 ang
Department of Agricult;re.

A total of 95 lerson months of consultancy services have been
provided by 150 persons during the life of the project. These
persons have been able to supplenment the continuing services of the
DOA staff énd the resident specialists of the project.

Staffing

Table 17 presents a brief summary of the staffing situations st
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 & result of more production agronomists and
research outreach agronomists at Parwanipur, Bhairawa and in the
Agronomy Division. Of those presently in position st 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 two
Class II posts in the maize program, one man wa-n promoted from
oilseeds, and the second was chief wheat breeder from the vheat
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 program,

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. 1In
rice there are now two Ph.Ds., in maize, one, and in vheat none

active in the program.

The problem of leadership in these programs is illustrated by the
fact that of the posts in the class I angd class II grade only 50%
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Teble 17 -~ Posts in the National Crop Improvement Programs and in the
Agronomy Division* in 1977 and in 1985

Year Class I Class IT Class III Total
Rice 1977 3 1 19
1985 Y 19 25
" " Vacant 2 2 5
Maize 1977 2 12 24
1985 19 2}
" Vacant 2 i
Wheat 1977 1 13 16
1985 19 22

" Vacant 1 3
Total 1977 5 39 59
1985 5 57 71
Vacant " Vacant 2 5 12
Agronomy Division (1977 k] 2 3 6

and Cropping

Systems, Khumaltar {1985 1 L 10%% 15
" Sites 1985 0 0 10#*# 10
" Production|1985 0 0 17 17

®X

Classification of staff by commodity (or division) or farmsstation
is ignored here since in service the staff generally serve as a

team in implementing the programs.
IIT posts in fisheries, horticulture, and noultry.

(3 Temporary).

(4 Temporery).

At Parwanipur there are class



are presently filled and four out of the five class 1T officers lack
experience in the crop (or position) they are now serving., Three
of the five "vacant" posts are leld by stafrf serving in other

positions elsevwhere, 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 stafr
are not serving in the crop in which they were trained. The
principal rice breeder, aside from the acting erop coordinator,

is serving against the post of agronormist in the station staff,
Likewise, the wheat breeder is in the farm staff since the post of
wheat breeder is held by a starr member serving elsevhere,

In the Agronomy Division there have been three changes in the Head
of the Division during the course of the project and there have
been numercus changes in posts of the class IT ang class III level,
None of the class II posts are filled ty the same persons. Among
the class ITT bersonnel 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 IT officer
for Agronomy and for Socio~economics, However, no one has been
selected in the socio-economic post to serve in that capacity. 1In
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 sites to assist in production Programs and
other activities at the sites,

To meet the additional staff needs for the expanded Production
program of 1983-8k, 17 additional posts were created in the Agronomy
Division. These were to be productica agronomists in charge of
1000 ha. blocks. These would serve as a subject matter specialist
in extension terms. This linkage of extension staff based in the
discipline division is 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
opérdting from the commodity stations. In each case there is a need
to more clearly delineate functions of each so that they can be

complementery rather than antagonistic in their efforts.

Although numbers of counterpart staff indicate there have been
counferpart staff available end their numbers have increased, the
frequent changes in personnel have not made for an effective conti-
nuity of program activity, either at the Division headquurters or

at the cropping systems sites.

ICP, with some flexibility, has been able to bridge the in<onsis-
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 dcas 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-ecunomist 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 preject. The
merits of this activity were justificatior for proposing a socio-
economic wit 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 organizavional structure end
hopefully the creation of a "faculty" for the staff. again, the
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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Appendix A
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Integrated Cercals LIrojcet Ronorts - Ceonernl

Five Yenr Action Pl-n anc 'orle Plan angd Muart-rly Report 1976-77
IC? Work Plan, 1977-78

Cropping Systeoms orlk flan = 1977-75

“urrterly Reports, 1977-72

Cropning Svstens lor: rlen - Minter 107g8-79

Ouarterly chorts,1978~79

Intesrated Cerenls Project Prosress Repovt, 1976-79

Tntegrated Cercals Froject eview Papers, 1979

Quarterly Reports, 1979-80

Cropping Systens Vorl: Mlan, Winter 5¢ .son, 1980-81

Anaual -Report 1980-61 (includos funrterly Reports for first
three quarters)

Cronning Svstens Pro:rn dctivitics in Jieprl, 1981-82
Seni-anaunl Rerort Oct. 1921 to .are: 1982

Sceri-niual Report Sy 1972 < Sept, 1982

ICP York Plan - 1932 to 1900

IZ0 Anmual Twport - Octanes 1232 = Gept, 1987~ a2 prfes

IC? Semi-nn-ual Poner b - Cetohir 1983 - Marah 10020 ~ 28 pnges
ICY Gomi-nnnual Zenort - Arril 1925 - Eapt, 190 - dq press

ICP Sormi-anaunl Rapert - Oetobrr 1070 < itareh 1935 - in procoss
Croppir~ Systoua Tygr n . oo Fow el Vesort - Ot

82 - Sept. 83 ~ 215 prres

Crovpins Swgtoms Proora- o +va TOo Seni-anual Leport Oct.

83 -~ March 8 - 210 prgcs,

Cropping 5yctens Pronrw of 400 10D Jeni-nnaunl  enort - April
84 ~ Sept., 3 - 213 pals

Cropring Svstoms brosre | of Ean 10D Semi-nnnual Report - Oct. 84

finrch 85 - in prags

Supnlement to the Trterrnted Corenls rrojeet ok Plan, Oct
98, - May 1985, Sept. 1990

Yinger iilloet Devalopreat 160 oyl Prorram, Aug. 1684

Hationnl Pingor illet D.velonent Prosrean Vor': Pl=n, 1985,
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‘Roports n»rd Papors of the Iantegrate

Report of Cropping Systecms Rasearch in Yepal - 1977
Presentad at 6th Cropping Systenms Working Group ‘leenting ,
Deecenber 1977, Sri Lanke,

Pue Iatemrated Corenls Project, Irescated to IADS Board of

Trustees !Necting 11-12 November, Wayne H, ireenan, 1977.

In the Seventh Cropping Systems Working Group Meeting October 1978.

n - Report of Cropping Systoms Pro-ram in Nepal, by Cropping Systems Staff

b = Pirst Survey of Croppins Svstems Resenrch Sites " ",

¢ - Socio-LDcononic Regse reh in Maraing Svstens in Fepal ¢ "

On-Farm Trinals - Their Objectiv s ~-d Uses to Achicve Accelerated
Production, by ¥.E,¥rceann and S.b,'opali, Sumrer Crops Vorkshop,

27 Tzbruary 2 iarch, 1973,

Cropping Systens Rice itestooe’,  Roport Preseated in the 6th
Suaner Crop “orkshop, ¥oilmoadn  cbrumrs 26 - “arch 1,1978, by

Cropping Sys%cms Staff.

Socio-ccononic Fegcrmveh oa Furming System in Nepnl: a key
Tuformant Survcy in FPive Cvonping Svstems Rescarch Sites by
Sudarshan B. Mathema and Marlin G. Van Der Veen, Agronomy

Division, Nept. of ‘irrierliure, 1078,

In the Proceedings of the Seventh Wintoer Crop Workshop, August 1979,
pn =~ Cropnins Svstens Studics in Wistor Cropg, by Cropping
Systems Stnff

b =~ Varietsl Perforuance of Different Winter Crops nt Cropping
Svstems Jitca, By Croppius Svstems Staff
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¢ ~ Response of NPK on Vheot in Parier's Ficld .t Different
Cropping Systems Sites. Ly Cropping Systems Staff

d - VWhent Yields Under Farners: fianngenent at Cropping
Systems Sites, By Crop -ing Systens Staff,

Cropping Systen Progran iizc Trialu,S.N.Lohﬂn‘, AJH.lanzano,
R.N, Mallick D.s, Pathic, 7,

N

o Uprety, C. Smith ¢ R.K.anbhandnry

In the Procecding of the Mif4n fIrtionnl lnige Developuent Workshop,

Rampur, Nepal - January 15-10, 1979,

Cropping Systems Rice kegeyeh seport - 1974, By 5.1, Lohani,
A, Manzano, . R,1T. ialldelr, D.C, Prthic, V., Uprcty, 3. Shrestha,

T. Yorris, R,". Knrna, P, r~b>handnari, and ©,7, K.C., 6th

Surmer Crops Yorkshon Ethmandu Pebrunry 1970,
p s ) 1

The Short Tern Cropping Systi=s Totentinl of Five Sites of tepal
and Tta Relevance to 3irilar RﬁViro“'Onks, 4 Prelininnry fleport,
1977-79 Pregented -t the 5k Crappine Svstens Yorking Group
ticeting, 'inv 1979,

Report on the Cropvin Svatens Key Inforiant Jurvey: Katnagar
Villase Fanchavnat, Chityna Digtrict, by S.43,. athena, 11.6G. VYan Deor
Veen, G. Pradban, 7.,R, Tumaneg, DL, Guruns ond H.il. Subbn,

C.53. Technicnl Zepovt, Aveust 1979.

-

Wheat Yield Uade Farmepn: ~ncenent nt Cropping Systems Sites,
by Cropping Systems Presr o, Socin-ccononmic droup. Winter
Yorkshop, Au-ust 1077,

Farmer Rice Preference Esse.rch:  Pundi Shurdi, MNepal, by
ftobert T, Schroader, Ociober 1979,

dunikits - an Exteonsion A nvtoceh to Voriotal Digseminntion, by

E.R. Perdon, Hepal Joura:i of Arvicenltur., 1979,

In Proceedin~s of the Sizt™ T~%ional i'nize Develonment Yorkshop,
Jaunary, 1980.
n = Report on Miize-i ged Cronping 3Svstems Proerran 1979, By 'L,

Mnlla, RN, "nllick, A HoManrano, D.3, P thiel, 3,1, Uprety,
Ro¥. ¥arna, BL3, U.C ond DA,
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b ~ Tnctors Affectirpg Differences in Maize Yielda Under Parmers
Ilanngement nt Three Crooping Svstems Sites, by CSP, Socio-
economic Croup,

¢ -~ ilaize Yields -nd Cests of Production Under Tormers!
Tanngement ~t Three Cropping Sratems Sites, by S.B. nthenn,
M.G, Von Der Veer, O, Fr-dban ond 4.5, Gurune,

. N o - .7 e .

d - Rice and rize<=3ased Crepping Potiern Studica 19820-21. A
Prelirinary “eport, bv Croppins: Systems StafT,

e -~ Tre Integr b1 Annro-ch to Fese-rch nnd Production i. the
Integrated Cercnls Projcct, “l-vne H, “recmn, in,

The Adoption of Wew Agriculturnl Teehnologica 2t Three Cropping

1

Systems Sites in furel denal: A Look ~t Socio-Culturnl

Receptivity to Changsr Ly hobart F, Sehroeder, Januory 1980,

Parcel, tarm and Co munity Level Varicbles Influencing Cropping
Intensity: Pundi Zhuadi, Jepel, b 3.8, Isthen~ ond M.CG. Van Der

Veen, C.3, Technicnl Report 05, Tebruqry 1980,

Conutrainta for Multiple Cropypin~ in A Pice .nsed Cropping

Pattern: Pundi Bhumndi, | jepal, by 3.7, athema and (.G, Van

Der Veen, Rice Werkshor, Tebhrusyy 17730,

The Role of Livestac in "he ¥nruing Systens in Ywo Cropping

Syastems Sites of Yewnl, Yo 3,0, Unthena.ond ¢, Ven Der Veen,

C.5. Technicnl Report 04, “obruary 1980,

Produgtion Prosrnnme in the "ills: A Proposnl, by iCP and C8P

Staff, Fehruary 1070,

In the PMroceedinss of the lighth. 'inter Crops “rogram and

Planoing fleetine, Sceotember 1280,

o = Cro-ping Systens Studies in ¥inter Crovps, by Cropping
Svatems 3%-01,

b - TYields »nd Costz of Production of "inter Cropa Under
Farmers' ".»nwrcacnt ..t Pour Crovpis Svaotems Sites, by
S.B. ‘tnthens, 1..G. nm DbDer Vo oen, G, Pradhan, D.P.

N

Bhatt~ri nd G.O. Guvuns, .

¢ - Iatesration ~f Ce -ocdity wnd Cropping Svstcns Approaches to

Production Prograns, by '.l, Trecaan,
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Data Collection : ethods TFor Tnitial Site Descriptions, by
S.B. 'athenn and 7, G, Van Der Veen, C.3.0', Tcchnierl Report
05, Decenber 1980,

W

ftice Yields ~nd Cos‘n of Precretion Under Famerg! llanagement

~t Four Cropping Sustong Sitea, by LR, #athena, 7,0, Van Der

ARERS}

Voen, T.Pradhan and 6,9, aurung, ceorber 1980,

Cross Site Couparisons of Favnin- Syatenms in foal: Initial
aad Tontative ana Results, 7o 'shop ia the zcononics of Cropping

Systems, Ncpal, 1980,

Socio~ccononmie Rescarceh 1. Cronping Svstiug Progran in Nepal,
by S.B. {inthemn and .5, Voo der Voon, YWorkshop on the Scononics
of Croppinc Systens, onnl, 1980,

v

Rice Based Cropping Srstew Pro rvanme Cropping Systens Staff
DE12S ’ g Y ’

Arronony Division, 1980,

Cropping Pattern Testing in Uep-l, Felellalln, Ajtl Manzano,

ZyS. Pathic, 1.6, Yan Dor Voen ~nd S.B. Mathera, 1980.

v

ot

Noveriber 1080,

art

Pilot Production Progiar Rens

In the Proceoedineg of “he Tisht Surner Crops Uer'sshop Ranmpur
foriculturce Station - Janunr s 25-30, 1991,

. N

noo= Arun Dvaluat e Teinl, v
“i M, Palikhe ~nd ¢,7, Mapn,

s KD, S-ore,

b~ A "uide Vor ‘ultiloestio. “cotineg of Cropnirs Patterns by
2 8 ’
Croppins Gvgtoms TEefT,

¢ - Taige-bascd Crepni oD ooptorn “tudics -~ A Preliminare

Report, b Crovpiag Teato Spare,

d -~ Totcs on the fcomnics of the Use of Tnorsanic Fertilizer
in Mepal - SLE, kR LU0, e Dor Voo and G.,Pradhan
'Anjan?

The Pre-Jurvey Tev it Filot crecuriion Frorramg in lFepal,

by, S.B., "-thena and 0,0, Ve 2o Veea, €.S, Technienl Report

06 Pebruary 1941,
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" The Pre-~Survev For Maize Pitot Production Prosrnms in Noepal, by

S.B. ¥Mathenn and "', ¢, Van Doar Veen, C.3, Tceeiuienl Report 07,
March 1981,

Potential Impacts of Degirable Changeos in-Relntion to Productivity
and Income in Pill ¥armi: Soatews, ™ Prithu ¥, Rana and S,B.
tathema, Seminnr on Vepal's Expericnee in Y111 Agriculturesl

Development, ifarch 1981,

Strategies for ‘ccole-atine the hoevelopoont of Improved Rice

Varietics =nd their Transfer t

<

Farniers' Pields, W.H, Treeann,
D.V, Seshu, mnd T.R, Knrsrove, Paper praesentcd =t the Inter-
' f ’ p P

nationnl Rice Research Conference, IRRI, April 29-liav 1, 1981,
1 '

Zropring Systceira Pescoreh and rroduction Prorra Activities in
Wepal, 1980-81, by Cropping Systenn Staff. Report Presented to
t ¢ BEleventh Cropping Svatous Woricing: Ueeting, hdonesin

IL k] y 7 ?

Way 18-22, 1981,

Case Studies: Pundi Ehundi "7ii-% Tilot Production Progran

{1980~81), by . .5, Van Jer Voen,

Cropping Systeng Production Progsran: A sugrestion for Haking

Use of the Jow Tochnolny Woaignod fron Cropping Systewms Rescnrch
in Mcpnl. By sd Care-ls Project =nd Cropping: Systems

Staff, Moy 1€

In the Scrninnr on Anprosvi-te  Tochnelogy for Fill Agriculture

in Hepal, June 1991,

T

2 = Mhgronomic Technoleyr fov 7'ill Tarmins Systoms in Nepnal”
by .. TIalla snd A HTm o

b - "Adoption and Constrn~ints to doption of Yew Techknologics”
L T,T. TR1Yick and DLG, Pobt e

I3

¢ -~ Socio-Fcononmic .spects of i1l Foarsing Srsteme" by 8,8,
A

i'Tathena «nd "1,G. Ve Der Vecn,

d -~ "The Intcrrated Cerenls Proi.ct Hxperiences with Tcehnology
Transfer~iiikit ~»d “ilot Treo’uction Prosrans" by T.C.P
Chaurasi~ ~md E.R., crdon.

e. - "Hethodologics of Teehnology "ransfer” by .i.M.lant and
W.H. Frecnon.,
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Cropping Systems Winter Crops Results, 1980-81, by Cropping
Systems Stalf, Proceedings of Miath inter Crops YWorkshop
Bhairawa, Szpt. 19861,

Progress Report, Problens ~nd Tuture I'lans, Nensl, 1981, by
Cropping Systems Staff. Presented at 12th Asian Cropping

Systoms Workshop, Deccmber 1981, Burma,

In the Proceeding of the Vinth Sumier Crops Workshop Parwanipur

Agriculture Station - Jonunry 25-29, 1982,

2 - Progress Report, FProbloms and FPuture Plans, Cropping
Systens Progran, Tepal fiJLGiTalla,

b - BSites Ratna ilngar, Chitwau, Inner Terni, Cropping Patterns
Studies (11 Cropping Patterns), 1981, by Cropping Systens
Staff, Paper Prescited »t Susmer Crons Yorkshnp'Jafuary
1982,

¢ - Revort on the ""DP Farmers ' Tinld Trinls Tor the 1981
ilonsoon, “'size Crop in Chitwan, bv A7, Uarna, D.L,
Shrestha ~nd X.D, Sov-e

d - Report on the !".N® Spring -ize Farrcrs' Field Trials
in Chitwon, 1931 by LK, ¥Yarn-, D.L. Shrestha and
’ .
,D, Sayre.

Cropping Pattecrn Testing in fepal, il.L, Halla, K.D. Sayre ot nl,
Cropping S8ysteus Progron, Presented at the Internation:l Rice
Research Conference, TRRI, April 1982,

Guidelines for Preproduction Verificntion Trinls of Cropping

 Systens, Recomrcndations by Crovping Syctem Staff, iay 1982,

In the Procecdings of the Tenih Yiator Crops UWorkshop, August 1982
~ Cropping Systens Studicu in Vinter Crops, 19Bi=82 by

"
[

Cropping Systems Staff,

b « Plan for Inplementing Crop. ng Systens Pilot Production,
*-Crapping Systens Progran, Division of Lgronony, Dept. of
Agriculture, 1982,
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)
Cropping Systems Program Activities in Nepal, 198182,
By CS Staff, Presented at 13th Asian CSWG Meeting, Oct. 11-15,
1982 in Theiland and included ~a Chap. IT in CSP/ICP Annual
Report - Oct, 82-Sept. 82, 16 p-gos.

In the Proceedings of the Tonth Annual Summex Crops Workshops,
January, 1983

a) Cropping Systems Studiecs in Spring & Sumner Scnson Crops,
1982, By CS Stoff, Presented at 10th Summer Crops Workshop,
Rampur, January 1983, and included as Chap III in CSP/ICP
Annual Report - Oct., 82-Sept. 83, 65 pagea,

b) Pre-production Verification Trials.1981/82 Winter, Spring and
Summor Crops.-- By M.L, Malla, P.M. Shresth2, M,G. Von Dor
Veen and.D,J, LiﬁinskiL Pregented at 10th Sumner Crops
Workshop, Rempur, January 83, and included.as Chap, IV in
CSP/ICP Amnunl Roport - Oct, 82 - Sopt, 83, 42 pagos,

¢) A Report on Badh? Utpadan Koryakram ('More Production Program")
By M.L, Malla, David Horgen, I.C, Bolo and.CS Staff., Presented
ot 10th. Summer Crops Workshop, Rampur, Jan, 83, ahd inoluded
as Chap, .V in CSP/ICP Annual Report - Oct, 82 - Sept. 83.
60 pages.

d)  Training and Vieit (T and V) of Extension and Research
Out veach, Vayne I, Froeman, Tenth Summer Crops Workshep
Rampur, Jan. 1983,

Impact of Cropning System Pilot Production Program Parsa Distfict,

Nepal Martin G, Van Der Veen, Cropping Systems Program, April 1983,

Croppiné Systems Studies in Winter Crops for 1982/83;

By CS Steff, Presented at 10th Winter Crops Workshop, Bhairahawa,
Augus<t 1983 and included as Chap VI, in CSP/ICP Annual Report,
Oct, 82 -~ Sept, 83. 32 pages.
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Production Programs in the Hills »nd in the Terri Using the
Cropping Systems Approach, By :L.L, lialla, D, Yergea, I.C. Bolo
~nd CS St~{f, Prcsented at 10th Yinter Crops ‘orkshop, Bhnirahawa,
August 1983 and includ-d g Chap VIT in C3P/ICP Annual feport

Oct, 82 - Copt. 83, 26 pazen.

Cropping Systems 'ilot Production Progrnam in Nepal, By I.C, Bolo.
Sept-Nov, 1983 - TIncluded in ICP Annunl Report Oct, 82 ~ Sept. 83,
Also mincographed and Widely distributed as o sepnrete in ov, 83,

28 pages,

‘Cropping Systens Progran Activitics in Mepal, 1882-33., 3By C,S.

Staff., Presented at 14th FSg ‘lceting, China, Oct, 3% nad included
~s Chap I in CSP/ICP Seni-Annunl Report, Oct, 83 liarch 84, 23 pages,

Croppirg Srstems Studics in Snring and Summer Crops, 19837,

By CS Staff, Preeent 4 at 11th Suror Crops Workshop, P-~rwanipur,
derpnry 1984 =2nd included rg Chnp II in CSP/ICTY Seri-Annunl Report,
Oct. 83 - "iarch 8;. 72 pages.

(Alac published and distributed rs a separate),

Pre-production Virific~tion Trials in ¥ cepal., By David Lipinski and
i1,P. Rizal, Presentcd -t 1ith Sumnor Crops “orkshop, P-rwanipur,
Februnry 1984 nnd incluted as Chnp IIT in CSP/ICP Somi—Annual
Report, Cct. 83 - iirch 84, 39 pges, (4laso published apd dis-
tributed ns o . | ate),

Report on the Cronpin~ Systoms Production Program in the Central
Development Region., By 3.:. Sarkar wnd P.L. Chitraar., Prosented
ot 11th Sumner Crops Workshop, Parwvanipur, February 1084 and
included as Chap IV in CSP/ICP Scni-Annunl Report, Oct. 83 -~ Mar 84,
9 pnges.
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v

Results of the Cropping Svstens Pilot Production Progran Activitios
in Chituan and Pursa, Sumrer frops, 1983, By CS Stnff. Presonted
at 11th Sunmer Crops Workshop, Parw~nipur. Feb. 1984 and included
as Chap V in CSP/ICP Somi-Ansual Report, Oct 83 - harch 84,

9 pag2s.

Marogoment Support to Production Programs (A Discussion Paper).
By I.C. Bolo, Written in liny 1984 and included ns Chap VI in
CS&/ICP Semi-Annunl Report, April - dJept. 1984, 18 pages,
(Also mimcographcd ~nd distributed as sepnrate),

Planning Extension Tor Parn Ycaen, June 1984,
By Pndma Shrestha, Laurie Zivetz, bimala Sharna nnd Sus~n Anderson

Published and disfribut:d 18 o geparate report. 147 pages,

Through Farners® Eyes. By Steven A. Breth., Multicolered Brochure,
28 pages. (The English Version wns distributed in June 1084,
Translated into Hepali and the Nepali version was distributed

in ¥May 1985.)

Nepali Hill Farncrs' Bvaluntion of tne Hational Cropning Systens
Pre-production, Verificntion Trial Progron, July 1984, Dv

David Lipinski, X,D. Riznl, B.R, Gurung and K,.D, Sayre. 42 pages,

Progrcss Report on Cropping Pattern Testing in fepal for 1983,
By S.L. Shrostha, B.%, Sir~h ~nd ”,D. Savre, Prescented -t the
15th Asian 7SWG “coting, Sri Lanka, June 1984, ~md included s

Chop. I in CSP/ICT Semi-‘imnual Weport, feril-Sept "4, 39 pages

Stntus of flulti-Loe-tion Tosting an? Pilot Prodaction Poogran in
Nepnl. By X.D. Savre, 5.L. Shresthe, d.I, "alla, T,C, Bolo, David
Lipinski, David flergen <nd .. Riznl. Progented ot the 15th Asian
F5YG flecting, Sri Laakn, Junc 1984, ~nd included ns Chap IT in

CSP/ICP emi-innu~l Report, fpril-Spcet 84, 28 prgoes.
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15.
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Long Term Cropping Pattern Cum Fertiiizer trinl for R-infed
Upland Crops in Nepml. By S.L., Shresthn, K,H, Singh ~nd X.D.
Sayre. Presented ~t the 15th Asian FSVWG lleeting, Sri Lanlka,
June 1984 and included ns Chap. IIT in CSP/ICP Semi-Annunl
Report, Apr-Sept. 84, 4 poges,

4 Pence Corps Velunfeer's Experience with the Production Propgr-m
in Chitwan District, Nepnl. July 1984, By ifeith R. Roesler,
PCV, 49 pnges.

Cropping Systems Studies in Vintey Crops, 1983-.1984,

By Crorning Systems 5t~ff, Presented ~t 11th Yinter Crops Workshop,
Bhairahawn, Sept. 1984 ~nd inclnded ~s Chap IV in CSP/ICP Seni-
Annunl Report, April-3eot. 1984, 74 pnges.

A Report nn the Strntegy of the Implement~tion of the Cropping
Systems Based Production Program in 17,000 Hect~res in the Tnrni.
By I.C. Bolo and .L. #nlln, Prepnred in Sept. 1984 and

included as Chap V 2nd CSP/ICP Seni-Annunl Report, Apr-Sept. 1984,
43 pages,

The Results ¢f Rapt. Zone Prc-production verific-tion Trinls
(PPVTS) by K.B. ¥C et nl, R-pti Intesrated Rural Development
Project, Tulsipur. In Procecding of the 11th Winter Crops

Yorkshop Bhairaws, Septsmber 3-5, 19gi,

Strntegy for farming Systems Rese~rch in Nenal. By K,D, Sayre,
B.K. Singh -nd S5.L. Shrestha, November 1984 Published ns a sepnrnte
but aleo includod =as Chap, - I in CSP/ICP Semi-Annu~l Report

Oct, 84-larch 85. 23 pages.
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17, Evsluation of the Cropping Systems Production Progron in the
Nepal Terni, 1983/1984, .
By D.J, liergen ~nd B.R. Gurung. December, 1984,
Putlished ns a separante, rlso included as Chap., II in CSP/ICP
Semi-Annual Report, Oct. 84-lare v 55 + pages,

18, Cropping Systems Resenrch in the Enstern Mid-Hills of Nepol - A
Qeview -- (1977-1984) By S.L. 3Shresthn. Presented ot the 2nd
NBational CSWG leoting, Agrrnony Division, Khumaltnr, December
1984 nand included =5 Chnap, IIL in CSP/ICP Scemi-Annunl. Report,
Oct. B4 - March 85. 40 + pnges.

19. The Farming Systems Prosram in the Seventh Five Ye-r Plan.
By D.B. Tamang., Presented at the Znd Intionnl CSWGQ eoting,
Agronomy Division, Xhumaltar, December 1984 and included ng
Chap IV.in CS5P/ICP Semi-Annunl Report, Oct, 84 - March 85,

5 pnges.

20. Report on Bali Prannli Utpndan Karyakram {Crovping Systems
Production Prosram). By Sagor P. Shrestha, Presented ~t the 2nd
Iation~l CSWG heeting, Agronomy Division, {hunnltar, December
1984 and included ~s Ch~p, V in CSP/ICP Semi-Annual Report, Oct
84-iarch 85, € pagos. ‘

1985,

1, Cropping Systems Studies in Spring ~nd Sumnmer Crops, 1984,
By C3 Staff, Presented nt 12th Summer Crops VWorkshop, Renpur,
Jonuary 1985, ~nd included as Chap VI in CSP/ICP Semi-Annual
Report, Oct. 84 - il~rch 85, 50 + paces.

2. Inpact of Cropping Systems Program nt Sukchnina. By B.X, Singh and
K.D. Sayre. Prescnted 2t the 12th Summer Crops Workshop, Rnmpur,
Janunry 1985 and inciuded as Chnp, VII in the CSP/ICP Semi-Annunl
Report, Oct. 84 - larch 85, 12 pages.
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The Role nf Green Manure Crop in Rice Farming «t Ratnenngnr,
S.,P. Shresthe, Prcgsented ~t the 12th Sunmer Crops Workshop,
Rempur, January 1985 =2nd included ns Chap, VIII in the CSP/ICP
Semi-Amnual Report, Oct. 84 ~ lirrch 85, 4 pnges.

A Report on the Strategy of Iriplementation of the Production
Program, By ii.L. Malln, S,U, Xhan and B,R, Subedi., Presented
=t the 12th Summer Crops Workshop, Rampur, January 1985 ~nd
included as Chap. IX in the CSP/ICP Semi-Annual Report, Oct
84 - March 85, 50 + pages.,
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Apperdix €

List of Baselinc Survevs and Site Diseription Surveve ot Differcnt Sites

(Surveys Conducted by the Socio-cconoaic Croup of Cropping Systems Progranm)

“-‘ Untur . of  Surve Ny

No, Site Survey Conducted Publicntion  Purponc

_ _ . for Date

1. Bidur Village Panchnynt ese Ling SPISP ov, 30, 1981 Sced Fouse
(“ruwakot District) Survey
By Dilli Pragnd Bhattarai

2, Tarlu Villase Panchayat " " Deec. 11, 1981 "
(Lanjung District)
By Pnul 7, “aplan

3. DPirendrn "~enr/Surthet Dist, " " " Warc House
By Paul T, ¥aplan Survoy

4. Uarphn/ilustang Distoict " " " "
By Paul F, “aplan

5. Gyandi/I'~rb~t Nistrict " n " 11ini Sced
By Paul T, Xnanlan House

Survey

6. Charilot Village Ianchniat " n i"ar, 20, 1932 Sccd Housc
(Dolnkh~ District) Survey
By DLilli Pras~d Lh-ttovi

T. Mastanandu Villaze Panchont " " fpr. 10, 1982 "
(Achh~m District)
By G&hibesh Chandrn Regni

8. HNilkonth Viliage Panchavat " " May 9, 1982 "
( Dhading District)
By Bhar-t B. Narki

9., Tereng Villape Panchnynt " " June 2, 1982 "
By Dilli P. Bhattarai

10. . Kot Bhairab Village Panchayat " " June 9, 1982 "
By Bharat B, Karki

11. Arughat Villege Panchayat Y " July 2n,1082 "

(Gorkha District)
By Krishna Bahadur K.C.



No.

12,

13,

1.1.

15,

16,

18.

20,

- 103 -

Wature of

Sites “iurvey

Chainpur Villeage Panchayant 3.82 TLine
(Bajhwng District)
By Badri Yath Dahnl

Rakhoe Village Panchavat Site Zos-
(Kns"i District) cription
By Shibosh C.Ropni

Babu Rem Curunz &

David Linina'i

Archoun villape Fanchaynt Sitc Des-
(¥as¥i District) eription
R §5,.C,Romrd

Bholar Vill:ne Tanchavat, "
(Xagki District)

By Bsbu Rem qurvnsg 2

David Lipinski

tala Ugrachandi Villeee "
Prnehvat (' avre District)

By Reghaom B.Pradey andg

Drvid Tinins'i

Panchlch~l Villa-c Panchayat "
(Kaski District)

By Devi Curung ~od

David Lipinski

Bijuw r Villn-e Panchny~t Deno Linc
(Pyuthnn Digtrict)
By Bhurat B, K~rki

Khairshani, Ratnna “rorep
& 3ircndra Nogar Villape
Praehoint (ChLitusn
District) By S.C.Recgni,
L.B.Rnnn & David llergen

Danauli, Halling, *horehi, Toge Lins
Dadeldburn & Sindhuli-ndi
Bv Dilli Praznd Bhattari

Survey
Condueted
tor

SPISP

Icr

SPISP

SPISF

Publication
Nate

Hay 9,1952

July 1982

July 1982

July 25,1682

Aug. 1982

Auz, 10 1982

Purpose

Seod Hougse
Survey

PPVTg

PPVTs

Seed House
Survey

PPVTs

Ware House
Survey
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e

-
flntvre of A Survey Publicotion PUrposo
Yo, Sites Survey Conducted Dete urpos
for
21, Patan Villave Panchayat
(Baitadi District)
By Dilli Frnsad Bhattari Brige Linc  SPISP Scpt. 2,1982  Sccd House
Survey
22, Ghachoviz Village Pnnchavat Sit. Dea- ICP Sept., 1982 PPVTs
(Maski District) crintion
By Devi Gurung ond
Dovid Lipinslki
23, Lalbandi & Hariwan Villaec " " Sept, 1982 PPVTs &
Panchaynt (Sarlahi District) Pilot Pro-
By S.C.Regmi duction
Program
24. Bhojpur Villnge Panchavat Base Line SPISP NMov, 27,1982 Sced lousec
(Bhojpur District) Survey
Bv Erishnn Bnh-dur ¥,C,
25, Chainvur Villnze Panchavat n " Dec 2, 19722 ini Seed
( Sanlchvwn~g *hhn District) Youse
Bv Shihegh Crandr- Paopenei Survey
26. Mohor-dpn: Villsge Panch-vat Site Dos-  ICP Dac 1982 PPVTs
(Rautshat District) cription
By Ronu Panm fCurung ~rd
David Lipinski
27. Sen=2ri, Sunci & 3chnaliya Site Dog-
Village Panchavat crinticn " Dec, 1982 PPVTs &
By Davicd J.Lipinski & Pilot Pro-
D.L.Gurung ductien
Progran
28, Baruncshwor Village Brxgc Liune SPISP Dec 15,1932 Sced House
Panchaynt (Okhnldhundn Survey
District) By Dilli
Pragad Bhattari
29, Phidi. Villaze Panchayat n " 1982 "

(Prnehthar Digtrict)
By Purusotan Sinzh



Yo.

30.
31.

32,

35.

36,

38,

39.

40.

Sites

Il~m/Ilam District
By Dilli Prnsad Bhatt-ri

Lipani Jirt~ V,p,
(Parsn District)
By Devi B, Gurung

Lekhanath V., P,

(Kaski District)

By Shivesh C.keeni and
H.G.Van Der Vion

Patiy~ Villagc Panchaynt
(Baglung District)

Brr Dilli Prasnd 3hattari

Jirikhimti Japhuwa Villege

- 105 .

Nature of
survey

Bnge Lin-

Site Dog-
cription

Panchayat (Terathum District)

By Dilli Prasad 2hattari

Pakhribas Village Panchayat
(Dh~n'uta District)

By Tvishan B.K.C
Chitwa- District Site
Racown -ignpec §

Panchayats Dy David 7ere.s,
¥rith Roester,Gansoh Tato

Yamkh~ Villa~e Panchn:: %
("hotragz District)
T Dilli Pragad EBhattar;

Dnilekii/Dailekhk Yigirict
B UilTE Pragad Dheobboped
Thalage Villo-e Panchavat
(Jajarkot District)

Br Dilli Prasad Bh-ttari

Raunisvarne Villape Panchavat

(Gorkia District)
By Devi B, Gurung

Site Des-
crintion

A Survey
Ceeonducted
for

5]
=
t=
2]

o

Icp

SPISP

Icp

orIs

SPISY

5PIS

LCup

Fublication
Dnte

1982

Dec, 1982

1982

Feb 15,1983

Har 1, 1983
Ynr 8, 1933
March 1983

A hLpr, 1933
4pr.25, 1583

30 “nv 1983

Auz 1983

Purposc

Mini Sced-
Housce

PPVTg

Sced House
Survey

Production

Seed House
Survey

iiini Seed-
Fouse
Seed House
Lurvey

PPVTsa


http:Dh'.nki.ta

- 106 -

No,

Site

Mo ture of
Survey

i Survev
Conducted
for

Pubiieation
Date

Purpose

41,

42,

435

44.

45.

47.

49,

“hee O Patlekhet Villrze
Fanchayat (Hyndgi
Distiict) By Wrishno
KC-nd I,,B.Rann

Porga, Rauvt-ahat and
Sarlahi District
By David Hergen, etal

Narayenpur V.P

(Dang District)
By Ruabindra K,

Nembeng

Subba,

Chailnhi V, P
(Dang District)
By L.B. Ranamngar

Shissheania VP
(Deng District)
By Babu Ran Gurung

Dunche and Syabru V.P
(Rnsuva District)
By Devid Lipinski, 3,L

Shregtlin and Rabindra Subbn

Daman (linkwanpur District)
Palpa (Palpn~ District &
Grigh~t ("daynpur Distvict)
By Krishna B, K.C(,

Bahurari,
Mashihnni
ffanihaivri, - riharpur
and Pipr. Villege
Panchavats (Pars-
District) Py Devid
ferpen, Devi ©. Curuncs
Rabindra I, Subba, Shvao L,
Thapn ~nd Lekh Bahndur Rai

Bhaudatar,

Nantar V. Panchryat
(iaku~npur District)

3y Devi 3. Guru:ig and Ratna
Bhuban Shrestha

Site Des-
cription

Site

Site Des-
cription

Sene Line

Site Des-
cription

Base Line

RCUP

ICp

PADCO

ICP

SPISP

Icp

August 1983

Aug, 1983

Sept, 1983

liov, 1983

S'?pt. 191

July 1994

1983

PPVTs

Production
Program

PPVTs

Ware House
Survey

Production
Program

APVT and
Production
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Appendix D

Field, Laboratory and Office Equipment purchased under the

Interrated Cereals Project. 1977-85

Item

Location

Parwanipur | Kampur

Bhairawa

Khumaltar
Agronomy
Division

Other

8. Laboratory and Office

Hewlett Packard Calculsator
Model 91

Hewlett Packard Calculator
Model 97

Calculator, Cassio

Filing Cabinets, Indian
Wireless, Ncrthern No. 420
Airconditioner, Indian

Airconditioner, US

Generator, Katolight,
25 kva

Generator, Indian, 25 kva
Generator, E 300, Honda
Microscope, Binocular
Microscope, Stereozoom
Microscope, Compound
Centrifuge, Clay Adams
Hygrothermogruph, recording
Leonte Balance, 5 k¢

Top loading balance,
Sartorius

Platform balance
Avery Sceale, 10kg
Avery Scale, 2ke
Avery Scale, 1lkg

Seed Blower, Burrows
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Iten

Laboratoyy Timer

pH Meter, Model 399

Digital pH meter

Kjeldhal digestion apparatus

Distilletion unit, Micro~
Kjeldhal

Water Demineralizer,
Barnstead

Sieve Shaker, with 12
sieves, receiver and cover

Shaker, Burnell

Water Bath, Model 185
Drying Oven, Boekrel
Laboratory Mill, Uiley
Vacuum pump, Gelman
Microslide Drier
Microslide cabinet

Flame Photometer, Coleman
Spectro photometer, Coleman
Desiccator cabinet
Dessicator

Refrigerator, Marvel
Freezer, Laboratory Model
Incubator, Model 815

Hot plate

Steam sterilizer, auto clave
Water Beth, Model 185
Dalite screen 8'x8

Slide Projector, Carousel
Oraque Overhead Projector

Location
» Khumsltar
Parwanipur| Rampur |Bhairawa | Agronomy Other
Division
1 1 2 -
1 1 1 -
1 1 1 -
2 2 2 -
1 1 1 -
1 1 2 -
1 set 1 set| 1 set -
1 1 1 -
1 1 -
1 I 1 -
1 1 1 -
1 1 1 -
1 1 1 -
1 1 1 -
1 1 1 -
1 1 1 -
1 1 1 -
3 2 1 -
1 1 1 -
1 1 1 -
1 1 ' 1 -
5 l L -
2 1 1 -
2 1 1 -
1 1 1 -
1 1 1 -
1 1 1 -
|
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Ttem

Location

Parwanipur|Rampur

Bhairava

Khumaltar
Agronomy
Division

Other

Transformer, 500W. to 2000w,
Blender, Osterizer

Colony counter

Rice Polisher, Kett

Rice Pearler, Kett

Rice, Testing Husker, Satake
Rice sizing Machine

Sample sheller, rice
Moisture Tester, US

Moisture Tester, Indian

Cork Boring Machine
Plastic Rain gauge

Magnifying reading glass
Magnifier, Triplex, Hustings
Sling Psychometer

Officer chair

Office Table

Bookease

Typewriter, Remington,
English

Typewriter, Remington,
Hepali

Altimeter
Sunshine Recorder
~ Quantum Sensor
-~ Integrator

Soil moisture tester
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Location

Item

Parwanipur

Rampur

Bhairawa

Khumaltar
Agronomy
Division

Other

b. Field Equipment

Wheat Thresher, Shirpur
Wheat Thresher, Pusa

Mold board Plough

Sugarcane ridger

Wheat ridger

Chisel plough

Barber Fertilizer Spreader
Howard Rotavator

Planet Jr. Seeder, Model 912
Planet Jr. Seeder, Model 3004
Seed Drill, Oyjord

Power Tiller

Power Tiller IRRI

Small Vogel Head Thresher
Vogel Plot Thresher

IRRI Plot Thresher

IRRI Portable Thresher
Kirloskar Pump

Thresher Rice Union (Indian)
MF 275 Tractor

Land Plane, Marvin

Maize Planter, Cole Tractor
Mounted

Maize Sheller 7-8 hp

Maize Shellers Hand
operated
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Location
Iten Khumaltar
Parwanipur|Rampur | Bhairawe Agronomy Other

Division

¢. Seed Processing Plant

Seed Drier, Indian - 1 - -

Bag Truck, 2 wheel, Indian 2 2 2 -

Beg Truck, 4 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 1l -

Avery Scale, 500kg -

Seed Treater, Gustafson 1 1 1 (Botany
Division)

Seed Cleaner Ensco 1 1 1 - 1

unassigned
Seed Elevators L L Y -
Dust collector 1 1 1 - 1
unassigned

Fire extinguishers 2 2 2 -

Impulse Sealers 5 5 5 - i

Exhaust Fans 2 2 2 -

d. Vehicles

International Scout 1 1 1 1 '

Motor bike, Rajdoot, Indian 1 - 2 -

Motor tike, Honda - 2 1 15 for production

Diesel Truck, Tata, Indian 1 - - -

e. MWorkshaop and

“iiscellaneous
Snap-on Tools 1 set 1 set | 1 set 1 set
Drill Press 1 ] 1 1
!
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Location
Tten Khumaltar
‘ Parwanipur|Rampur|Bhairava| Agronomy Other
Division

Barrel Stand 1 2 I 1l

Transformer, 150 kva 1 10 -

Maize Planter, Hand 107 - 1

Submersible Pump 1l 2 1 -

Sprayer, power - - - 1

Seed Treating drums - ! - - 2

: |
f. Major items Ordered since January 1985
No.

Vehicles - (Toyota -~ 2 Landcruiser -« 2 Hilux) h
Tractors - 1iF245 (From India) L
11 tine Tillers (From India) MF 3
Disc Harrow (From India) MF 1
Head Threshers (From Philippines, 2
Vacuun Bmasculators (From Philippines) 2
Impulse Sealers (From Taiwan) 12
Xerox copiers 5







