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Executive Summry
 

1. 	Resume of the IRRI's past involvement with
 
national programs in Indonesia, Sri Lanka,
 
Bangladesh, India, Pakistan, Philippines,
 
Egypt, and Madagascar with donor support cr 
partially by USAID (page 1-6). 

2. 	Projection of future potential assistance in
 
national programs of Burma, Philippines, 
Bangladesh, Thailand, Sri Lanka, Egypt, and
 
Madagascar (page 7-13).
 

3. 	Resune of the IRRI's Agriculture Industrial 
Liaison with national programs and the signi
ficant role of its Agricultural Engineering 
Program as a technology and back up resource 
(page 17-iS). 

4. 	A. separate document has been prepared jointly 
by AAED and IRRI as a proposal for funding on 
"Upland Rice and its Intergration into Upland 
Rainfed Farming Systems" for Indonesia 



INFC1ATICNAL 

The IRRI has received substantial assistance in its research and 

training programs by generous support from USAID which has materially 

helped it in its work with national programs. Many of these 

involvements were instituted shortly after IRI was organized. There 

have been major efforts in Indonesia, Sri Lanka, Bangladesh, India,
 

Pakistan, Philippines, Egypt, and Madagascar, in which IBI has worked
 

together with national research systems in rice research and
 

humanpower development or in rice-based farming systems. A brief 

account .)f these collaborative efforts undertaken with generous
 

support from USAID is given below.
 

Indones i a 

IPRI scientists have been located in Indonesia since 1972.
 

Indonesia's rice production has increased dramatically during the
 

interim irom scme 13 million metric tons of milled rice in 1972 to
 

over 25 million metric tons of milled rice in 1934 on approximately
 

the same hectarage. The USAID support was approximately 3M dollars
 

over one decade (1972-1982). Assistance was prdvided in the areas of
 

Plant Breeding, Cropping/farming Systems, Soil Fertility, Plant
 

Pathology, Agricultural Econcmics, and research management. During
 

the period of 1982-85, one consultant was retained in the Farming 

Systems area. His support came from USAID bilateral funding on a host 

country contract basis. 

Many scientists received both short-term training and post
 

graduate training. Most of the current key leaders in the Research
 

and Development Agency for Agriculture were selected frcm this group.
 



Sri Lanka
 

Under a USAID loan which provided 3.8 million US Dollars, the
 

rice production, rice-based cropping systems, and appropriate training
 

was substantially assisted during the period of May, 1977 - June 30,
 

1982. A two-year extension, through June 30 allowed the completion of
 

the training carponent. The technological base for rice research
 

capability was significantly increased. It is felt that technical
 

assistance and professional irrprovement provided by the project will
 

have a continuing beneficial impact for rrary years to cam. The rice
 

farmers of Sri Lanka benefited greatly; there has been a steady 

increase in yields per acre of rice and greater diversity of cropping
 

patterns during the life of the project. Hence, the new environment 

created has stimulated more food per acre per year. At the
 

termination of the project, it was felt that the major contribution of
 

this research -andtraining could not be properly assessed for at least
 

some five years (1987). 

India
 

The Government of India established the All-India Coordinated
 

Rice Improvement Project (AIQ'IP) in 1965 to bring inter-disciplinary
 

and inter-institutional coordination into the rice research efforts of
 

various state and central government agencies. Through AIQU'IP, new 

findings in one part of India may be rapidly evaluated and adopted in
 

all parts of the country. Likewise, new materials from abroad may
 

rapidly find their way in practice in India if tEsting found them to
 

be useful.
 

IRRI actively participated in the activities of AICMIP in 1967
 

through a contract between IRRI, USAID and the Govenm-ent of India. 
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Through the USAID support, four IRRI scientists were associated with
 

AICRIP in conducting research and in extending development of their
 

areas of specialization under the AICRIP program. The IRRI scientists
 

were associated with AICRIP for four years.
 

Pakistan
 

USAID provided a substantial loan for the improvement of research
 

on cereal crops to Pakistan. The Pakistan AgTicultural Research
 

Council (PARC) was given responsibility for strengthening the
 

coordination of the rice program at the national level. IRRI was
 

associated with PAPC in strengthening coordination of rice research
 

specifically through the implementation of a pilot applied research
 

and production project. IRRI stationed two rice production
 

specialists in Pakistan for this purpose. The total expenditure for
 

the project from June 1977 to September 30, 1984 was US$866,876.41. 

Anong the lessons learned from the collaborative effort was the
 

identification of new production technology that increased rice
 

yields. Among these new tecnology were: new varieties; increase in 

the recovery of applied nitrogen through incorporation in dry soil; 

incorporation of granular insecticide; and incr'sse of plant
 

population frcxn about 50,000 to 100,000 plants per acre.
 

The collaborative project also demnstrated that new technology
 

can be tested to ascertain its effectiveness in pilot extension
 

programs. Pilot extension progTams could then be enlarged so that
 

technology could be further tested and an extension methodology of the
 

technology developed. For instance, the effort led to the 44-88 Rice
 

Maximization Program organized for the Gujruiwala District in the 

Punjab Province covering an area of 625,000 acres.
 

http:US$866,876.41
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Beginning in 1976 in addition USAID supported an industrial
 

extension program with a resident agricultural engineer in Pakistan.
 

Starting with an Engineering Cell established in the PARC to work in 

collaboration with the IRRI project, in 1979, the PARC Engineering
 

Cell was upgraded to a full division of the PARC called the
 

Agricultural Machinery Division.
 

Among the machines introduced and popularized by the project were
 

four multicrop threshers: the Mini thresher; the Standard PT17 

thresher; the Unishaft thresher Model IRRI-PARC 20, and the PM 

thresher Model IRRI-PAC 30. These threshers can thresh not only
 

wheat and paddy but also sunflower, safflower, sorghun, millet and 

soybeans. More than anything else, the collaborative effort has
 

enabled local scientists to evaluate and inprove under local
 

conditions machines introduced frcm other programs. 

The training of technical personnel was an integral part of the
 

IRRI-P.AC machinery program. The Agricultural Machinery Division has 

continued to introduce, evaluate and test machinery even after the 

IRRI engineer left Pakistan in 1982. 

Egypt
 

The rice research and training project is a five-year
 

international effort launched in 1980 with outside financing from the
 

USAID. The research and training programs are carried out by a
 

multinational team c~f scientists from the Egyptian Ministry of 

AgTiculture, the University of California, Davis, California, USA as
 

prime contractor, and IBRI and the University of Arkansas. USA as
 

subcontractors.
 

http:IRRI-P.AC
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Under the subcontract, IRRI has three resident scientists: a
 

plant breeder, a rice production specialist and an agricultural
 

engineer. The project started in July 1980 and will be conpleted in
 

M'arch, 1985.
 

IP.RI's subcontract involves US$1,793,014.
 

Philippines
 

From June 1975 to July 1983, approximately US$421,778.20 dollars
 

have been spent by LISAID to assist in developing tecinology transfer
 

methodologies for disseminating information on rice production and
 

rice-based cropping systems. 
These funds have been made available to
 

the Ministry of Agriculture. IIRI has identified a scientist who has
 

served as a liaison between the IIRI and the Ministry. This person
 

has provided counsel and assistance in the development and the
 

packaging of rice production technology for the Masagana 99 Program.
 

A great deal of effort has been expended in the area of soil fertility
 

information and technology transfer. From 1982, special Technology
 

Transfer workshops are being held twice a year as a means of
 

disseminating a broad spectrun of knowledge accurmlated by the IRRI 

relative to rice production and cropping systems It has been most
 

useful to the Philippine national program and much has been learned re
 

methodologies and techniques which can be used in principle in IRRI's
 

collaboration with other national programs.
 

Bangladesh
 

IRRI has been involved collaboratively with the development of
 

BRRI (Bangladesh Rice Research Institute) since its inception. USAID
 

has contributed in many ways. During the current phase of the
 

http:US$421,778.20


collaborative project which is being supported by a consortiun of 

donors (USAID, Governnent of Australia, Canadian Coverrnment and Ford 

Foundation), substantial progress has been made in establishing the
 

Bangladesh Rice Research Institute. Many scientists have been.trained
 

both in the area of post-graduate training as well as short-term 

training. The Institute now has a staff of well qualified persons 

for the most part. Bangladesh has substatially increased its
 

capability to produce rice its most important staple food.
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1FUIUE PROJB2TICNS
 

Burma
 

Self-sufficiency in food, both at the national and local 
level,
 

an adequate supply of good quality raw material for expanding
 

agro-industries, export prcmotion, and import substitution, theare 

four major pillars of the Burma agricultural strategy. The land and
 

water use policies in all 314 tcwnships of Buima will need to be
 

oriented towards achieving its goals. Both research and development
 

are functions of the AC (Agriculture Corporation). With the guidance
 

of AC, scientific land and water use patterns can be introduced under
 

the auspicies of its Township Cotcil based on ecology, econcmics and
 

arpl oymient. 

There is a lack of well-trained scientists, hence, more enphasis
 

must be given to the M.S. and Ph.D. levels of staff training for the
 

AC who are posted at ARI (Agriculture Research Institute), Yezin.
 

Since Burna wishes to retrieve its former world position as an
 

exporter of quality rice, emphasis is placed on the develoim)ent and 

marketing of high quality rice. Therefore, Agricultural Chemistry and 

Botany (re tissue culture) are very inportant disciplines in which
 

scientists should be trained to meet their anticipated needs. More
 

emphasis must be placed on disease control, thus, training in Plant
 

Pathology is essential.
 

Phase III for their Research Development Program for rice will
 

begin in January of 1986. Thie following areas will receive prime
 

attention;
 

o Breeding rice for specific farming systems 

o Low input technology 
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e Bio-technology
 

* Animal-drawn implements 

a Training
 

e Constraints and impact analysis
 

s Quality analysis and improverent 

CIDA has been the prire donor for Phase I and II. It would be
 

hoped that they would be able to continue to provide scme support in 

Phase III. However, it would be realistic to entertain a consortium
 

approach similar to the one being used in Bangladesh where USAID would
 

provide assistance as well.
 

Phi 1ippines
 

The Technolopv Transfer Program which has becomre. a liaison effort
 

between the Ministry of AgT-iculture and the Il.Ri has nade a 

substantial contribution. The major scope of the activities carried
 

on through this liaison effort has developed significantly in its 

usefulness in recent years. The initial effort was primarily in 

rendering technical assistance to the Masagqr.n 99 Program which was 

very valuable. Now it has evolved into a broad spectrin of effort in 

technology transfer where regular workshops are organized to share
 

"points of view" between II1I scientists and those charged with
 

implementing the "results of research" to the benefit of the Filipino 

rice farmers. This program must be continued in order to expedite the
 

sharing of new knowledge frn the IRRI research program in the most 

efficient manner to the Filipino rice producer. A good rapport and
 

credibility has been established. It is now on the threshold of a
 

major "pay off" which is ur!:'entlv needed within the context of the
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serious overall economic situation with which the Philippines is
 

currently faced.
 

Bangladcsh
 

The Bangladesh Covelment in 1973 established the BRRI
 

(Bangladesh Rice Research Institute). Since its inception, IRPI has
 

worked very close'y with BRRI, having gone through Plse I and Phase
 

II which will be ci.pleted on or about Decenter 31, 1986. It is the 

desire of the Bangladesh Governent that this working relationship be
 

extended at least through the current decade (1987-1990).
 

The breeding of deep water rice has many challenges. Real
 

progr-ess has been made in techniques, methodologies u-nd the 

identification of sane useful "gene pools". This program needs to be 

continued and the momentun accelerated. In Phase I and Phase !f, the 

IllRI project scientist has provided the prinme leadership in this 

research effort. As BRRI scientists return from training abroad an-d 

assuxne leadership in the iple Tentation of the breeding program, the 

IRRI scientist will asstune a new role. The IRRI scientist will serve 

more as a consultant.
 

The training of extension and research assistants in the area of 

technology transfer has been well stablished. The adaptive research 

is well underway particularly as it would relate to evaluation of 

advanced gerrplasm lines. This needs to be intensified and made more 

comprehensive. Likewise, in the future, the project scientist would
 

play more of a consulting role rather than the prime leader and/or
 

innovator of the program.
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The rice-based cropping systems program is beginnning to get
 

established with new leadership provided by the IRRI scientist
 

retained towards the end of Phase II. This farming systems dimension
 

is extremely important and must become the object of greater focus and
 

attention as we move into the latter part of the decade of the 80's
 

and into the decade of the 90;s.
 

Training has been a primary objective. Many scientists have been
 

trained either on a short-term basis or as post graduates. '%henBIURI
 

was organized, it was ccmposed of many scientists who were mid career.
 

As a result very shortly, a new generation of leadership will be
 

needed, since many of the "charter staff" will have reached retirement
 

age. Bangladesh is now on the threshold of being able to do more
 

short-term and graduate training in country. ALB (Agriculture
 

University of Bangladesh) in lkynensigh is a good candidate.
 

For a variety of reasons, ALM has not been very effective during
 

the past few years. Recently, they have been administratively placed
 

under the Ministry of Agriculture. The University has been given the
 

auth."vity to conduct research which they were not able to do
 

officially previously. Even though they have this authority, they are
 

short on funds primarily for assistants and in some cases, 'or
 

materials and/or equipment. It would seem advisable to provide some
 

assistance at least on a "pilot project" basis initially. IRRI has
 

recently signed an overall Memorandum of LUhderstanding with ALB to
 

provide assistance where possible. A dialogue between IRRI and the
 

ALB has indicated that the most urgent need and perhaps the one which
 

would pay greatest dividends would be to provide some support to the
 

Rice-based Farming Systems Programa.
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This University is organized and has an interest in short-term
 

training as well as post graduate training. It is somewhat unusual
 

for a University to be interested in short-teim training. Hence, it
 
should be encouraged. This could be accomplished by giv.g support to
 

the farming systems research and training program. This could result 

in a closer working relationship between EFRI and A\D; it might be 

necessary for it to be informal in nature hut such could definitely be
 

mutually beneficial and of great benefit to Bangladesh agriculture in
 

general.
 

Thai land 

IRRI has had a long and productive working relationship with the 

Rice Department of Thailand. One of the major challenges at the 

present tir. is providing better rice production practices for 

Northeast Thailand. Over the last few years, there has been a 

ten(lency for this region to become a mono-cropping culture of the 

cassava production. This has been encouraged and stimulated by the 

e.port denrncd for cassava flour to Western Europe in the 1970's. This 

market is now declining. For purposes of good agriculture management
 

practices, there is a need to have greater diversification of
 

production in this region.
 

There needs to be developed research progTams;
 

o alternate crops to reduce adverse soil effects
 

o reduce risk
 

c provide food crops 

e give the farmers an opportunity to diversify income 
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Among the crops to be considered, upland rice will play a significant
 

role.
 

o 	 Rice varietal inprovement would be m;.:e up of the need to 

develop varieties resistant to drought, diseases, insects 

and adverse soil. 

e 	Fertilizer efficiency research on upland rice is 
a critical
 

area of invcstigation.
 

o 	Weed control of upland rice
 

o 	 Cropping/farming systems adapted to a extremely variable 

envi ronment. 

IRRI in cooperation with the Rice Research Department have
 

developed an excellent deep water rice research facility in Huntra.
 

This "field laborato"," has proven to be not oiv valuable for the 

overall rice research program in Thailand but has become the focus for 

regional research activies for those neighboring countries who have 

an interest in deep water rice production. One of the phases of this 

research effort which has developed during the last few years has been 

the 	 Integrated Pest Management peculiar of deep water rice production. 

One of the more serious pests is the yellow stemborer. A facili

ty has been developed for screening of advanced breeding lines for
 

deep water rice breeding research in Thailand, IRRI, India, Bangladesh
 

and 	Bura at the Huntra Research Center. 

o 	There is a need to study population fluctuation and
 

ecological environments relative to the yellow sternborer.
 

e A survey should be made of major pests of deep water rice.
 

o 	The feasibility and practibility of chemical control of the
 

yellow stemborer needs study.
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e 	 The control of viruses and brown planthopper in the 

preflooding period. 

o 	In all situations, a beLter understanding of rodent damage
 

and control.
 

The first training course on field methods of research in deep
 

water rice pest management was cenducted October 8-19, 1984. A new
 

screen house was built at Bangkhien. More facilities for rearing
 

insects and exposing seedlings are needed.
 

This program as presently funded will terminate as of March 31,
 

1985. It not only has made a very irportant contribution to rice
 

production in Thailand but as well in Bargladesh, India, Viet Nam,
 

Laos, Indonesia, Malaysia and other regions and/or countries where
 

deep water rice is an ir.ortant econcmic facet of the total rice
 

production of the ?ountry. Hence, continuing funding is most urgent.
 

Sri Lan]ka
 

Sri Lanka's largest agriculture crop is rice. ,hen the IPRI-Sri
 

Lanka Rice Research Project supported by USAID began in '.977, the
 

nation was irporting about 30% of the total rice required for its
 

annual consuption. This project continued formally through June 30,
 

i982 with the modification that there would be a 2-year extension
 

(June 30, 1984) for the training coTponent. Significant progress was
 

made in finding solutions to some of the challenges relative to rice
 

production and rice-based cropping systems during the life of the
 

project.
 

At the time that this project was initiated, the agriculture
 

research agency was initiating a decentralized organizational pattern.
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fact that there were a wide range of ecological
This was based on the 

envirornents and it was not possible to conduct research on a 

that would answer the many challenges coming fromcentralized basis 

different environments. During the life of the project, this 

decentralization of the research program mved in a positive and
 

constructive fashion. It is essential to continue this effort.
 

must recognize
* 	 Rice researchers in their breeding programs 

the inportance of tailoring varieties and mnnagement
 

practices to fit specific environments.
 

* 	A surveillance of potential disease and pest hazards
 

relative to rice production must be continued.
 

Progress 	have been made in cropping/ farming systems and Sri Lanka 

benefits to be derived therefrom. Thishas become an- examnple of the 

program needs to be expanded with additional sites. But the 

thc.se of World Bark extensionactivities should be coordinated with 

ad their adaptive research programs. The 1TRC has a similar project 

and it is in-portant to avoid any duplication to make certain that the 

oneefforts of all ccnplement and supplement another so that the Sri 

Lankan farmer will be able to benefit by the useful findings of all
 

groups having a camon interest in this area of investigation.
 

an interest on the part of the Government of Sri Lanka
There is 


and the USAID mission in Colombo to have a continuing involvement of
 

IFRI. This would probably be best acccxplished through a liaison
 

scientist and short to mediun term consultants. The training of rice
 

scientists should continue to be an integral part of the collaborative
 

effort.
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An initial discussion with the Deputy Director of the Rice
 

Research and Training Project of the Ministry of Agriculture indicated
 

that Egypt would like to continue its collaborative work with IRRI at
 

the National Rice Institute at Sakha through a direct agreement with
 

I 1l and. with USAID financial support. Present thinking is for the 

rice production specialist and agTiculturol engineer to continue
Ir-r
1.
 

In addition to undertaking collaborative
to be in residence in Egypt. 


research, IMlI's assistance is being sought for the establishment of
 

laboratory/facilities for rice breeding, agricultural mechanization
 

and extension.
 

The ne:rt phase will also involve training cf Egyptian rice
 

courses and at the post doctoral
scientists both in special short 

level. 

Short-term consultants trom IFRI will likewise visit Egypt at 

appropriate times. 

Further discussions between Egyptian officials and IRRI will be 

held after they have discussed the matter with USAID. 

Madagascar 

and USAID was signed in February 1984,A contract between IRRI 

was provided support to assist the Government of theunder which IRRI 


to upgrade its rice research
Democratic Republic of Malagasy (CGM) 


is for 30 menths, terninating in August
capability. The contract 


Under the contract IRRI has stationed an agronomist and a plant
1986. 


breeder with FOFIFA (the National Center for Applied Research on Rural
 

rice varieties atDevelopinent). They are evaluating existing Malagasy 
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four locations, and assessing yield potential under various 
management
 

Selected varieties have been introduced to Madagascar 
to
 

techniques. 


widen the basis of the breeding program, and arrangements have been
 

in the International
made for Madagascar to participate nv;re regularly 

addition to rice genrplasm, small IRFI 
Bice Testing Program. In 

on rice have been int.:oduceddesigned machines and many publications 

training of Nladcgtpscan scientists at 
to Madagascar. Pla,. for the 

a-e being developed.
IPURI, and through in-country training progTams 

to discuss
 
Several Niadagascan scientists have already,visited 

IFRI, 


rice research progr, m, effective
the orp-anization of the national 


of new gen-plasm into

quarantine arrangements for the introduction 

for rice research.
Madagascar, and the ii-rovement of facilities 

that a series of corsultncies can be
he git provides funds so 


arranged tc pla-i for further strernthening" of the national rice
 

progress in the

reseaech progami. Towards the end of 1985, 


research prormrn will be reviewed,
development of the .. lsAasy rice 

the fvlrther extension of the 
and recan-endations developed regarding 

proj ect. 
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AGRICULTUMAL ENGINEERIWG DEPARIMENT
 
RESEARCH AND INDUSTRIAL LIAISON
 

The USAID has been the prime motivating and expediting funding 

source for this effort of IRRI. It encouraged and supported a
 

cocprehensive Agricultural Mechanizaton Research Project at 
IRRI in
 

its early stages of development. Subsequently, it observed that the
 

end-user "the farmer" was not receiving the benefit of the ideas 

evolving through the Agricultural Engineering Research Program at IRRI
 

as prmuptly as he should. Hence, from these discussions evolved the
 

concept of an Agricultural Industrial Extension Program. There were
 

three national programs;
 

" Philippines
 

" Thailand
 

" Indonesia
 

which took a keen interest in the potential of such an effort in the
 

early stages. Subsequently (only recently), India has joined this
 

consort ium.
 

There are muny ingredients necessary to make an industrial 

liaison program effective above and beyond the actual availability and 

demonstrated usefulness of the equipment which has resulted from the
 

engineering research. It is necessary to have credit both for the
 

manufacturer and for the farmer to purchase such equipment. 
 This
 

means that banks must understand agriculture and the value of loaning
 

funds to encourage and facilitate not only local industry but the
 

farmers to make such purchases. It is iportant that there be an
 

appropriate and effective educational program. This means training of
 

liaison personnel from time to time to update them on the technology
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as well as appropriate demonstration. Sets of equipment need to be
 

made available to Experiment Stations and Universities so that
 

researchers and students may becone familiar with benefits to be 

derived from the use of such. It is important that local
 

"blacksmiths" or "nachine shops" know how to ma nufacture such sirrple 

equirment as well as renovate and repair them. Thus, the industrial
 

liaison program has many different ccar onents all ver essential if it 

is to deliver information relative to the usefulness of such
 

appropriate technology. Too frequently, agricultural mechanization is
 

associated with sane type of coiTustion engine power source. This is
 

irrportant but in many instances such as Burma and parts of India, it
 

is equally irrportaxt to hnve irproved hand tools and/or animal drawn 

equipment.
 

The program in the Philippiaes has probably advanced the most
 

drramtically because of the two-pronged approached which has evolved.
 

There is an industrial liaison specialist working with the Philippine 

Covernment relative to education, manufacturing, maintenance and 

utilization. Hcwever, many will ccne directly to the research 

department of IPRI to get their information. Thailand has excelled in 

the production of small threshers. Indonesia has been successful in.
 

introducing such appropriate technology to many of the outer islands
 

where there is labor shortages at critical times in the production
 

cycle. It takes time to establish rapport and credibility in this
 

type of activity. The past six years has been most productive,
 

constructive, even though at times, it may have advanced rather 

slowly. The , ogram is on the verge of a major pay off. Itwould be 

most unfortunate if it were discontinued at this point in time. 
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As the agricultural engineering project of IRRI matured and 

gained in reputation and prestige, many inquiries have come fron areas 

substantially remved frcm Asia in the rice growing world, seeking
 

assistance. There have been requests from the Solomon Islands, Fiji,
 

Papua New Guinea, etc. but the largest number have come from Africa.
 

Dc.aples of the type of requests received from Africa is reflected in 

Appendix I.
 

When same of these requests were made fron Africa for equipment, 

it was proposed that blue prints be sent instead of the equipment.
 

However, those requesting the equipment (FAD, VITA, etc.) had such a
 

great degree of urgency that they felt they could not afford to take
 

the time to try to find local manufacturers ("blacksmith shops") or
 

"nmachine shops" and that they wished the equipment to be manufactured 

and sent to them directly. With the tremendous need for increased
 

food production in African rice growing nations, it would seem that
 

there would be merit in having at least one location or more centrally
 

established where a liaison industrial engineer could be available and
 

a shop for the manufacturing of prototypes which IIMI had developed
 

and/or modify them to meet local needs for distribution to interested
 

African nations.
 

This, in itself, points up the importance of having a strong and
 

productive agricultural engineering program within the framework of
 

IRRI. If this program is reduced, it means that the source of new
 

ideas and prototypes will be very soon exhausted and such needs will
 

go unheeded.
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December 13, 1983 

Mr. A. K. Asem 
Managing Director 
Gloricsa Services 

(Ghana) Ltd. 
Kwame Hkrumah Circle 
P. 0. Box M-16Y 
Accra, GHAN\ 

Dear Mr. Asem: 

fs requsted in your letter of 15 November, 1m enrlnsli 
one set of dt.ing; for the PT-3 Power Tiller with Wtceriwj
cl ut.("HX. 

I suggest you contact the Agricultural Engineering ;.parQnt 
at the University of Science and Technology,q ,Kuwifor a: 'is .. c. 
They have fabricated an IRRJ designed ti mc"'e., 

Very truly yours, 

C. socKIaP 
Head
 
Agric. Eogineering Dept.
 

CW/ect 

Enclosed: a/s Sent under separate cover 
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FIebruhry 14, 1931 .V" 

fir. A. K. As em 
M.naging Director 
GioriU(Sd SU'ViCL2s 

(Ghana) Ltd. 
K'wma Nkurw Circle 
P. 0. Box M-167 
Accra, (,ana 

D r Mr. Asem: 

This 'is in reply to your letter of 25th January requesting further 
ilfol,OY ti on abCut our cquipmiunt 

Ve desig:i the power tillegrs to use szoIndard paits as much as 
.p 7ndpossibie. For example we use stondard i(C kets roller ch-ins. 

V.-belts whi are genurally avaWilc in each country. O-ur pnw 
tillers a.re all belt drivan so anlylocally availablc onglne :. i W 
used. 

I f you wish to impo t scm. cquipmin t fr:: the ! Ilppii ., i 

suggest you write to ir. C. Folicj PosidJe -t, Aloph ;chinery acnd 
Engineering Corperation. P. 0. U': 579 INC, i.W , tro .aii:. 

Philipines. i; comp&ny does e:xpcarL eq uipment. _0R1 (ooes noi 
ManufacLnrc cquipment, 

T su:.,:st that you work witi the Agriculiural [ngin22wrig Dpy'-. V- it 

at Kumasi to tabric:r.e and test ynr first pownr tiller. R.e pa..2; tiller 

we have developed has nor b n:rtc-cud for upln;&canditicn., wich yt' 
describe And in whic1''you SpianIie(I(!to usefr it. tbEI S(:am suretlL thatIfld cnsid erubl,.1 'O...tuarnd:t f~L~dflO~iTmlodificat~ion0 is "'daFo , u 1 n . ....s"testing CL the in; i 

Yours very tuly, 

C. W. Bockh.p 
Head 
Agricultu.al Enyi neering Dept, 

CWB/ecs 

http:Agricultu.al
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P -. Box 636 

Keuaruiry 1, 34 .
Ih
 

Fhr. Thomas A. Andoih 
P. 0. Pox 636 
Kumasi, Ghlana 

Dear Mr. Andoh:
 

This is a re)ly to your letter requesting blueprints for various 
IRRI designed equipment. 

I am sending under separate air ruil cover the bluenrints fOr the 
IRRI portahle thresher (TIIb) and the IPRI batch dryer (D-1). It is 
our experience that a shop needs to develop ,od sell one type of 
machine successfully before venturin O the production of another 
machine. The University of Kumasi has f-b rica tca the thrusher. 

I am enclosing forms which I requ:t. that you complete and subit 
to us. This lnorandum of Agreem..nt will formalize our relationship. 

I look forward to heayin from you. 

Yours very truly,
 

C. H..Gockho,,
 

Hiead
 
Agricultural Encineering Dept.
 

CW/ecs 
Enu: a/s 
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May 7 14 

Mr. Fred Djokoto 
Research Offlcc:r 
lIndustr'ial Research Institute 
P. 0. box f,32 

Accra, Ghana
 

Duar Mr. Djokoto: 

This Is a reply to your letter of 17 April requesting plans for 
our manually operated pump. 

I am encloiing blueprints for the manually operated diaphr.qnin 
punm. and for the 6 in. axial flow pump which may also intercst "You. 

I am also enclo:,ng a set of brochures whiich will Indicat the 
cype of equipment we have developed. 

Thank you for your Interest in IR-I. 

Yotirs very'.*trUl y 
I I / 

'.--. " ' ,'~iI' 

C. W.J.Bockhop 
Haa 
Agrlcultural Engineering Dpt. 

C\!R/c cs 
E ': sent under separate air mail cover 
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1 453 r)5jilUINST PMTelx , OITT)R Box 93 (EASTERN) G3786 RICEP 
' -Telephopoe8t608 06 

S1.3 January 1~984"/ 

Attn. Tbe DircctOr 

Centl m enl 

Thsefrseoour recent shipmenat to YOuoon 
o or


containinlg a'x crates agricultural macne frlD.Joaded 
o1bar
The shipment w1slode 
Agricultural Engineeril( Depzirtrent.

lef t Hallila for Douala on or about 
1"NAERSK TEIT!P V-8351" which . 
20 December 1983 under Bill of Lading ltumber MHjLY-G23 2 0 

nclosed herewith the folloiifl documents
Pleae fnd 

for referenlce: 
covering the abovementioned' shipriclit 

1.Original and Duplicate Bill of Lading 

Number IMLY-G2320. 
44 

2. Copy of Shipmentla coverinlg Inoc/akn List 

Il Io C you receive the shipment 'in good order. 

rc(!it.Please a~knowledge 

\Sincrly, 
. 

-~Y 

P. . BanzonecV 

L Securi.ty
~"Purchaoing/Shippilg 


Cameroon Natl'uflal Root,),CrolpD ~~ 'GRCIP)
ImprovefLt Prga 

BP2067 .1!kolbi55ion, Car-croonlYaounde, 4 United Republic pf 

~.-
Encl.: a/s 

4 

0 

44 j 

,-V 

J:4444........................
 

http:Securi.ty


.u:lu,!t 9 

Mr. Frank C. Cerard
 
Cam iroun National Root Crops
 

hIp;) rovc me n t Progra:m
 
flko lirisson 
Ri.P. 106/, Yaounde 
Uni lod [cpuli C of Cai.eroun 

Dear Mr. (>.rarz' 

Syr order for I PI dei e,, equipment ha.Ts been qiven to re. K 
tie AQ- c:u 1tu LaErginee ri n i.-,,-r.ae rfal shon i s used oulv for ex' . imnta*' 
puipo;es anuo we do not f:Tricate for resale, i wi'l assist you in o:5va:n,I 
your eui:m . , siOca you or, 50ei SW O.lCY i a 'ronom b , I TA. We will 
ar'nqc' for fabr ication of the eu i;7ino., by/ a local rnufact.rer, we will 

F, 'tesL the units to assure thto i they ..... i s taO 20ris,.and w will crat: 
th equip;ent and arrange for so iuin nt by sia freiit. 

I have rvq,, (ltqOtations for th, equiu ont in y'our crdcr. All 
prices aro less than th aouwntl 0.ur MUtM.alc d..., in nart, "o tLa 
inicr'aiso in tUe Value of t"' It dollar) c:xcept f r;4he trailer and Vu. 
mol ti-crop up .. seder. The mnanufacturer cuc t13ti n for OR trailer iP 
L!S4.iband 'sir esti:;jw is; 071 Th.' no"?icn for' ti rul ti-crQ uil: v& 

00 your ... io;sunder is ,Nst s nnat V 50j. ccin. n iNforra 
b)rachurc for the uplarid sud:r. Ue do no t nave a w'inuallyi orcraies sea~. 
3efore issui, inntrucKiows For fbriLc. i for -"-" two a:it, I will 

apprva1. I .anvhilv, r.,u"Sfacturcryour ,.ait Aavo i ,struczd Q.. Lu 
coo:encu fabric- tion on all oither unitt 

So are not askinq for quotations for Ge s, aru Farts for the enniesad po',ur tiller sinc2 t!.s items will he 'ur, nso'. Cron ,,lers' s.nc t 

retail and we will char-, acz;ual costs. In will ar..n. for cra in and 
shipment and will cnarfe actual costs of labor, mau.ria.s cruinc to ort. 
and freight cnarres 

Please let us know (via cable, if possible) *'.o ducsion n the 
trail"r and upland seeder. 

Yours very trl:y,, 

C. I. 3ockho;
!had
 

Agricultural E:ngineering Dept. 

CWBLecs 

A 
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The Internatiomi Rice R .n:J Inst"ute 

Memorandotn-)
 

To: CW DatC: 2 Au 

From: PGB 

Subject: 

Attached is Pu rchcie Order and co\,vf2ring 
spce,.lletLer" fr fii IE for a nuinber of i',iI 
de; ned aqricultL8-al fnachirj rie, to be shipped 
to Un itcci Rcpublic of the C.-iJiiurin. 

Please adViS if you c u supp ,'. We can 
bill I Ie later. 

Thanks.
 

cc: I-IRV 

-4 - -

7.j ii 

:< -I 
0 

1: C 

r 

1J.1,11u 
.. o r- 0 

(0 

" " 

o " 
X C) 

] 

-.. 

-) 

(nn 

. --- o 

C.' 

- ,i 
1 



, . ...... ...... .... . . . . . .. .. . . . 

.,-:, L- . .. .. . 

_.____ ; , ... L.... . '.. . ___._-__ 

.7.IR T.T P!.ILTIP.P.. S 
O.. Tt~ ....... . .- . .. . . . . . . . . .
 . .. ... . . . ......... . . ... 2 l . . . . ' . . . .. .
 

!R _! ES.......-P!ITIP 1< :- ' v.
I..... .. .. . .. 

T"A' c-t P On ' C, o" l n ", 7 ' .. . ,.. .. . .. 1 ..-. .. .+ , " T -11-C)." t -" v 
-:7* 7= 

for .. ,-_ .-._ _()I'--.. "_- _____ ___ .. .-- . T-1.. 

.... on .. . rr ,, 'dcfr, / .B.-

- your. .. . . N..ytf...... . ........
 

7.: 2 " ,, v i I .. "_: - .. i '-' ', . . 

Dahte g!nnCd 



A NSTT7P* 0 
2 Ig~r809 4' UNITEDN 

v4~i72c '''(212)38348229 

INrEn:NAT",CNA4 tDL/LAr'CI& V 
TONS PILAA tEW:VYOR KY 100 17 

' 

*A ''-CONSIGN 

X11111J rTIClO &2A51 'I I 1S TiIUTE 
P0BX 93-3TRO 

4 ', 

?PnitM, 

TO '-'--"F Pr-pai, 

$AIEHOON JNATIONJAL ROOT 011P010 
ThTOiI 

(CTncxP) 'nobizb n; 
DP 2c67 

U-3 I I -,D_1CP ElL 

CLOF 

can 

C.-4 
C__0__1 

'W 

n'OaAriaN NO 

O'ijwjil1Y 

IPLIMS 
NET300AYS 

MODEL NO.4_____ 

OF11 

DESCRIPTION 

WYV.Aaia 

, 

uAS 0021 P253 

UNT TPI 

ITE:IS 1. thru 60,' AS ATTACHED TlhREE- PA-E:F, E 

for c-l flrhi, ng~mtushoud b 

A E:N C' rD F 
AC t TA4 Of 111 106 P m CAO 

PACNIN 0$.1 
IE UI Mj1 

U't4MIIIA 
EA T C 

S 
D X~lC I. 111111 

O P404 

Y 

4t -, .lt% nt4 U~ 04 L ( ('JW '-, It lf# G ar 

"di 

i~ )1 4,t 4 

44'i 



~4G IJA'1W NFlU: 4 

-~~ -~ - - - OE fSK iCY LTIr ;, 

Pu 

2 

I 

MCI: 

2 ~ ~ 

CQiYPr~ .. W 

~ ~ o:icz~' 

Cwlndm. caquw 

2a1Th 

VT-

n 'K 

c P .LcoweP 

!ArzcJT 

To-~If~ 

TI 1 v I1Iit 

Mo: .(~r .TI I lo 

x.:K> 

MCI 

1~~ 

IRI dascn' ' :iJ -6 rs 

fo F( -

Th nA: 1. 7 

P . 11 ta 

yc 

0r ." 

I 

I 

~oco 1 C;151' ~~d o 

c1 , pr2~c~z::Jt~ -o.y'l 

mndyl:) iirIniAn'ddI:z 9 ora egn 

(pr-.7. 303j t o 'rv ~trn :)Kj'.; 

CA..M- Is'.I=daniqnc TU - la '.AIn! M Y;r H 

q~' miin onPl I 

VS, Ot8I~~~ 

8 

h 

ATQV72 



4UAIJT I Y AEF. No. DESCITION w.!., r~ j'sI 

i2 IRRI d w cnud 

Snar P,: AT~r Man C:mtP S 

weaypdw>,d 

zin 3 NP 

12 

2 
2 

2 

2 

Spr.Pluqa U> - ( 

Ignition AT 375 -20 3 
PIO u flax -354" 

run tank cap 181 - 65221 

R11 ',-. 

2--------- -

12 
2 
2 
4 

Spa~rk plnyq CJ,-U 
fPzt:.z alj*. so. 7--.,-fs
'.Jalvo.. lca -1 KOIi~ 
Fuz3 I T---~ 3U~T 

2 

2 

2 
2 
2 

2 ~1~cn 

Pha~n Ho 25 - 533 

c- a 375 ~1 ( 

Ftia! IIn Flo' tK37n 
Car!:-Ljr:-tcr 'iviy' ') 3"l 
Carburnmrr r--"ir Wi 121 

c ~ 3,22-C""Q' 
3Q5 91U 



I, DE- IP y 10 4 I T V ' X TV 

' 

[ ; 

-

7",@ 7; '2 

,1- 24 :i 

,-

. , - ",.I 

. 77 

3 

1

01 - 7 
0t 

C -I ..
I .,- o' 

) ': 
'a -[,' 

o 

j 

. _'. 

0 

6 
.(¢" 

'il 

" 

-,: 

' - 0 4j.; 
1 " '. . 

- , hl 

"I - ( :n . I I. & 



61 

V 
2 

'224 PH,1. IRI 

0 P-IJIL.. i SEP 16 .1,'8 

K;: 2zi:4 56 _i:.I.PH' 

ZCZ, 002) 
-. tIAC. "15"b0U313.
 

.L.:.'--2.2,56
:76444 

c BT 
r
-WAMH NCI N . 15 SEP 82 

ST 0: 10 

) I';NILA PHIl IPPI[.IrS
 
I 0OR C
OCI1OP %!I!LAD AGRI CULTURAL ENGT ;"NRIN1G DLPARTMENT
 
AA' R1 ,I.11 R SEPTEhER 21 1982 ON EG!UIPMENT FUR SIERRA LEONE
 
- A-Tr ALA PROJECT, FINANCING 
 HAS BE ' AAPP ROVL U BY T 11
 
WOIID Ii.N TELEX TO DR. U7TI L '
15, .82,ON JU_ .19. THE ORD. 

c HA,. TO PL. PLACi:D BY THE PROJLCT AND UPON RECEIVI.NG TtHE1.R
 
" -UNV"'iNT I'Pi1L" CAT1ONS, 
 WE WILL PF YOU DI,-CTLY 20 

- PLCENi 
UPON Ni ,CE 'PTOF PROFORMA INVO.CE AND 80 PERCF!,!T UPON
 
1_rE(IPIT OF SHIPPTNG DOCU-"ENI'S. PJ?[L WE ARE P.O t I' FO R A
 

RSUi..iANT-- TO EXAINTNE THE FEAS1B'l.. ITY OF INTROP, UCING THE N,

OF L G T-IIT1-.C iAN! CAL EQUIP1.1ENT IN SI !R A LEONE f-OR S1WAiP AI:'
 
UPLAND RICE CULTIVATION. 1:kMS OF, R[J. - ICE M'!CLUDES

EXAIIINATIO! OF (1) ENGIi! E RINW ASPECTS -- SUITALIY O.
 

6)U .PMLNT OPE RAT] ONS AND CE AT1Ai -TENAN ETC. FARi !.LVEl. 
(2) AGPI.JLTURAI_ ASPECTS - Imi'PACT ON FARiMING AC-lV'EIT!EL
 
CROPPING CALENDARS LAOUR SAVINGS, 
 L C. (3) i NANCIAL
 
ASPECTS COSTS OF INYEST 'MENTS 
 AND OPERATIO !S, FI NANC.) A

FEAS ', -ITY AT FARH LEVEl.. AND (4) L0 CAL D ST I , UTIO ,,AL

ARRAtrGEHENTS - IMPORTATION, 
 DIST P ,UTION AND SI-CV. C NG. T111! ,G

WOULD BE 3 WEEPS IN SIERRA LEONLE STARTING OCT OIER 24 FOILOWED BY
 

PAGE 2 OF 2
 
2 HULKS OF REPORT WRiTING IN WASIN1 ON. CCC DR. WILL Il,!)


{ RECO MI-.HDErr RED Y YO0UR MECIIANI CA. 
C0;1, L.T T INN ,,AKARTA O
 
F A1,R IIA, THEI FORMER EAD OF YOUk D:'At1" 1t"R, . . .,OULD YuU
 
E PROVIDE CONTACT ADDRESSES FOR 1 HESE P'ERSONI OR ANYONE ELE
 
E YOU MAY CONSIDER M;UITARLE AND THAT W4OULD BE AV1 .-LABLE
 
o DDD I.OlU r) GR.ArLY APPREC 151 E RLPLY [FY ILEX TO IMACKRANDIL:L", -" 
j IT B)FRAD. REGAIRDS WORLD E.Ail(.41NN'HJ • NACKRANDILAL, Jo"
 

2 245' I P PHNNIIM 
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M~r. Harry Will' 
ProJect mlanager 
East, imArco Project
 
P.. 0. Pox 52 
Hoyna.-S i crra Leone 

DNar 	lr., Will: 

As you requested we have the quote on the eqlippmnt you N td 
In your telex. A copy of the quote from Poying Is enclosed, ]Inc
tct,'l com to $7,281 plus fre;rght of about 11,300. 1 sug, you 
add JP00 fur spaire pnrt.- Thi t7hutotzal will be $12 IK8l. 

A, soon os z frI. , ordor .s rvcel vc rd 	 , from the World Banlk 
wl 11 procu.ss the or&-.r antrqu Ort iabrlnr.,onto h.ign. 

Althoiigh we do not m:%n:tfactu!!-for.shIe we will tOn2;: tLAC 

rr.chines b:;ni shipplr u"6 atrns: ',ppinnq. 

- 'Please provide shipplng Instru1cvir +,rwn'the order Is plncd. 

C. W ocho.
 

Agricultural.. rg,.-.. Dept,.i-in 
131C,.11. '--s" 	 1%.,-t, 

Enc: a/s 

cc! 	Viaya HI-~rzndilal (Ms.)
Thc: Wrld i'Lnk 

WaC!Jngto.- 20-13"	 " -".-C. 
U. S.A. 

http:procu.ss
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0" Worl2j 3-ink 
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Sucmary
 

The proposal was prepared by a joint AARD-IRRI team.
 

The national average yield of upland rice in Indonesia has remained
 

1 ton per hectare and the yield shows great variability from year to 

year. The proposal identifies the problems associated with the low 

yields of upland rice.
 

The blast disease is considered the main constraint in irproving 

the yield stability. Low yields are attributed in part to low inherent
 

fertility of the soil. The importance of socioeconomic is ues associ

ated with the cultivation of upland rice is recognized and a study of 

these socioeconomic issues is proposed. The problems are proposed to be
 

solved in terms of a short-range and a long-range program.
 

The Sukarami Research Center is suggested as base of the project 

and the Maros Research Center as the link center for Eastern Indonesia. 

AARD has identified scientists from Sukarami Research Institute for Food 

Crops (SARIF), Bogor Research Institute for Food Crops (tORIF), Maros 

Research Institute for Food Crops (IMRIF), Sukamandi Research Institute 

for Food Crops (SURIF), and scientists frm the Center for Soils Research
 

to participate in the collaborative work. Three full-time expatriate
 

scientists are suggested: a plant breeder, a plant pathologist and an 

agronomist/soil scientist. 
A series of short- to mediun- term consul

tancies is suggested to guide and help carry out the socioeconanic study
 

and other complementary and supplementary aspects.
 

The project is proposed for five years with a total budgetary 

requirement of US$4,461,000.
 



PROJECT PROFOSAL 

Research on Upland Rice and its IntegTatioh
 
into Upland Rainfed Farming Systems 

The Problem
 

Upland rice in Indonesia is at present 2ultivated on an estimated 

1.2 million ha. Almost 40% is located in Sumatra. An additional 12 

million ha is considered as potential land for cultivating upland rice,
 

mainly located in Sumatra, Kalimantan, S.E. Sulawesi and Irian Jaya. 

While yields of wetland irrigated rice in Indonesia have increased
 

steadily during the last decade, the national average yield of upland
 

rice has remained around 1 ton/ha and the yield shows great variability 

from year to year. Blast disease is considered the main constraint to 

improving the stability. Low yields can be attributed in part to the 

low inherent fertility of the soil. Newly opened land shows drastic 

yield reduction in the course of 3-4 years. Such land is often abandoned
 

by the farmers. However, technologies have been developed to sustain 

productivity over long periods when upland rice is cultivated as part of
 

cropping pattern. This proposed research effort seems to be realistic
 

as crop managenent technologies have already been developed at upland 

rice-based cropping pattern test sites. Research is needed on an
 

understanding of the mechanisn and environmental conditions that cause 

blast incidence.
 

The stability of upland rice production is the primary goal, not 

necessarily maximun yields. The second goal is to double upland rice 

grain yields in a sustainable production system within a span of 5
 

n 
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years. The project aims to help solve sane of the socio-economic
 

problems associated with farming systems involving upland rice thru a 

maximization of farmers income. This would allow specially the
 

transmigrants to become less and less dependent of government subsidies 

and in fact to become independent. The environment particularly the 

soil where upland rice is grown is very fragile, the project likewise 

seeks solutions to maintenance of soil fertility and to maintain
 

ecological balance in areas where upland rice is a part of the farming 

systems.
 

Strategy
 

AARD* and IRRI* propose to enter into a collaborative research 

program on upland rice. The Sukarami Research Center will be the base 

of the project with the Maros Research Center as a link center for 

eastern region of Indonesia. The overall objective of this research
 

effort will be to increase upland rice production in a way that is 

acceptable to and will result in better income to farmers. Every effort
 

will be made to use existing experience and research infonation to 

improve ongoing production programs. Research will be initiated to 

quickly identify constraints to production that may be studied and 

solutions developed within a relatively short (2-3 years) period of 

time. A longer-term research effort will be required '.o carry out the 

major breeding effort to develop adapted upland rice varieties that have
 

acceptable blast resistance and appropriate couplementary management 

practices.
 

* 	 AARD - Agency for Agricultural Research and Development 
IRRI - The International Rice Research Institute 
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Execution of these strategies will require judicious use of
 

personnel and facilities along with skillful merging and coordination of 

research efforts. This research effort in upland rice is expected to 

double yields and improve stability and sustainability of upland rice 

which subsequently would be reflected in increased income for the 

farmers. 

The research and development component of this proposed project is
 

divided into two discrete phases which must be started simultaneously
 

as resources would become available.
 

1. 	Short-Range Program
 

o 	Collection, collation and interpretation of previous
 

upland rice research
 

o 	Packaging end utilization of known technology for
 

developnent of production program.
 

o 	Selection of improved varieties from traditional
 

upland ecotypes.
 

2. 	 Long-Range Program 

o 	 Varietal improvement to generate cultivars with blast 

resistance and tolerance to adverse soils. Basic and
 

applied studies on blast suppression.
 

o 	 Soil and climate analysis and environmental
 

classi ficat ion.
 

o 	 Development of a network or transect of upland rice
 

research sites throughout Indonesia where upland rice
 

cropping system trials and satellite component research
 

trials can be conducted.
 

/
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Blast is considered to be the primary constraint in obviating
 

instability in yield of upland rice. There are two types of blast -

leaf 	and neck. At present, as soon as improved cultural practices which 

enhance yields are employed, this disease becomes epidemic. Thus, if 

improved production per unit area per year is to be anticipated, blast 

must 	be controlled.
 

Bla-t-resistant materials should be evaluated for 
tolerance to
 

problem soils (low pH and high Al) and drought. Tolerance to these 

adverse soil fertility conditions will be advantageous. But management 

techniques which involve application and placement of fertilizers and 

lime will be the primary means of overcoming these constraints. 

Short-range Program 

The major thrust of this research phase will be to move available 

useful technology from research institutes to the farmers' fields as 

quickly as possible, to identify and remove production constraints that
 

may be solved with new but existing technology, and to develop the staff
 

and facilities for longer-term breeding and production programs.
 

1. 	Implementation of Existing Technology
 

Technology for upland rice has been developed by the various 

research disciplines in the CRIFC (Central Research Institute for Food
 

Crops) of AARD. This technology has been further evaluated and improved
 

upon the by Cropping Systems Research Program. Cropping patterns
 

including upland rice 
 have been developed that are productive,
 

acceptable to, and are more 
profitable for the farmers. Widespread
 

adoption is dependent upon the development of production programs and
 

their implementaticn through the agricultural services. These programs
 

/
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have begun in some provinces, but would be further accelerated by a more
 

specific compilation and presentation of existing technology and
 

iproved rice varieties for which seed is readily available.
 

2. 	 Rapid Identification and Removal of Constraints
 

It is irrperative that available research 
 expertise and facilities 

be mobilized to develop methodologies and identify research problems 

that can be quickly solved. This effort would provide momentum for
 

longer-term research and provide a training envirormnt 
for 	 less
 

experienced staff who will ultimately provide the 	 expertise and the 

leadership for the longer-term research. The senior research scientists
 

and facilities available at the Bogor Research Institute for Food Crops
 

(BORIF) would provide these requirements. During this interim period, 

facilities in Sukarami would be further developed and scientists from 

SARIF would undergo special tra-iiing and would work with the BCRIF 

colleagues as they would gradually assume major responsibilities. The 

total 	 program would provide for training of upland rice scientists on a 

national basis so that ultimately expertise would be available whenever 

upland rice is of major consequence. Three IRRI scientists of three 

different disciplinEs would be actively involved in this research effort 

as members of the collaborative team. 

Plant breeding is by its very nature a long-range program. 

HowEver, it is possible to improve the yielding capacity of some of the 

traditional upland ecotypes through selection within these populations. 

This process could effect substantial improvement in a short period of 

time for inmediate utilization and provide parental material for more 

sophisticated and long-range breeding programs.
 

'*
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The research effort would be mostly devoted to development of
 

research methodologies for blast research, laboratory and field
 

screening techniques, identification of genetic materials for breeding
 

purposes and crosses.
 

The existing cropping system sites and major upland rice producing
 

areas would be characterized through soil and climatic classifications.
 

Furtherrrrre, assessments of yield losses and determination of economic 

thresholds for major pests and diseases would be carried out at
 

appropriate sites. Existing technologies for chemical control of blast,
 

fertilizer and lime placement, soil and water conservation and residue 

and green manure management would be further evaluated on site for 

agronomic and economic acceptability.
 

3. Strategies to Manage Blast
 

3.1 Cultural Practices
 

3.1.1. 	 N management 

3.1.2. 	Time of plantings
 

3.1.3. 	 Cropping
 

3.1.4. 	 Select within traditional ecotypes for
 

irrproved yield and earlier maturity 

3.1.5. 	 Explore the possibility of using varietal
 

mixtures
 

3.1.6. 	 Set up a seed technology program to provide 

prompt increase of new selections and 

monitor use of mixture 

3.2 Chemical Control
 

3.2.1. 	 Seed treatment
 

3.2.2. 	 Foliar sprays (timing, econanic analysis)
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Long-range Program
 

This phase would be irplemented simultaneously with the short-range 

program, but itwill be of long-term nature. It is not anticipated that 

this research would provide any significant production ipact in less 

than 3 or 4 years. 

It is proposed that a transect of sites be established in the 

present and potential upland rice growing regions throughout Indonesia. 

Long-term research on upland rice and upland rainfed farming systems 

would be conducted. 
Research at these sites would incorporate all known
 

conponent technology into the cropping pattern. Ccnponent technology 

trials would be conducted in association with the cropping pattern 

trials. Then would include variety trials, fertilizer efficiency and
 

soil managenrent trials and blast research. The sites would be charac

terized nd monitored to determine the envirornents which they
 

represent, and to enable wide extrapolation of the results in future
 

production programs.
 

1. Blast
 

When a new area is opened for cultivation to upland rice, blast is
 

soon in evidence if reasonably high fertility practices are enployed. 

Blast must have grass species as its host. These hosts would be iden

tified. More knowledge of wild hosts would be 
an invaluable aid in
 

controlling and/or suppressing this disease.
 

An integrated approach to keeping this endemic disease under 

control appear to be the best technique. Effort would be made to 

identify the most resistant varieties. These must be subject to the 

best agronomic management practices and economical fungicidal control
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techniques 	 to maximize their potential output. This integrated package 

of technology would be evaluated within the framework of the cropping
 

systems sites which have been strategically located in different soil
 

and climatic environment and provide a means of measuring the 

performance 	of different packages of practices under farm conditions.
 

1.1 Management Strategies
 

1.1.1 Breeding for resistance (long-term)
 

1.1.1.1 	Gene rotation
 

1.1.1.1.1 	Monitoring blast incidence
 

in Indonesia
 

1.1.1.1.2 	Race prediction
 

1.1.1.1.3 	 Identifying parents (local
 

land races, exotics, elite
 

lines) -- use backcross to
 

retain most 	 traditional traits 

but shorten maturity and inprove
 

blast tolerance.
 

1.1.1.1.4 	 Reccnbination, screening,
 

evaluation
 

1.1.1.1.5 	 Seed production and
 

distribution
 

1.1.1.2 	 Pyramiding genes using recurrent selection
 

(backcrossing)
 



1.1.2 Related research
 

1.1.2.1 	Epidemiology of neck blast
 

1.1.2.1.1 	Methodology for screening
 

1.1.2.1.2 	Correlation between leaf and
 

neck blast
 

1.1.2.1.3 	Effect of dew period
 

2. 	Soil and Climatic Analysis
 

All research stations and field sites would be characterized by
 

internationally recognized soil classification systems (Soil Taxonay, 

FAD) and by agroclimatic data (rainfall distribution, temperature,
 

humidity, solar radiation and sunshine duration) collected on location
 

or from sources nearby. The major constraint to these efforts has been
 

the difficulty to rapidly store, tabulate and interpret data. The major
 

thrust of 	 this research program will be to develop procedures for more 

rapid interpretation and use of the data for on site research as well as
 

for technology transfer.
 

2.1 	Characterization of Representative Sites 

The farming systems program has established an 

extensive network where upland rice is already included
 

as part of the cropping pattern. The characterization
 

of the physical environment should involve both soil and
 

climatic conditions, while the characterization of socio

economic environmrent should involv, information on present
 

land 	use, population pressure, farmer's income structure, 

resources, 	access to markets, infrastructure, etc.
 

19 
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2.2 	 Soil Characterization
 

The sites will be mapped, soil profile description be
 

made, and the various soil units will be classified.
 

The topography of the site will be described as it
 

not only relates to possible erosion hazards but also
 

contributes to the soil water balance.
 

2.3 	 Climate Characterization
 

As upland rice is rain-uependent, the rainfall
 

pattern will be described. If available, long-temn 10-day
 

rainfall totals will be analyzed instead of monthly totals.
 

Although the LI environment implies long wet seasons, the
 

year-to-year variability will be assessed and probabilities
 

of occurrence of dry spells during che growing season will be 

calculated. Long-term daily rainfall data will be retrieved 

from the I\G (Pusat Meteorologi dan Geofisika or National 

Meteorogical Services) for representative sites as close as 

possible to the testing sites. 

A national characterization of the upland rice environent is 

needed. 	The terminology of LI (long rainy season, infertile soil); SI
 

(short rainy season, infertile soil); LF (long rainy season, fertile 

soil); SF (short rainy season, fertile soil) is tentative and attepts 

will be made to come up with precise quantitative definitions. In order
 

to do so, more precise information is needed relative to the location of
 

the major upland rice-gTowing areas. Once the upland rice-growing areas
 

are 	delineated and existing- soil and 	agroclintic maps are superinposed 

upon 	them, it will be possible to iprove our ability to predict.
 



3. 	Varietal Improvement
 

3.1 GCBJ IVES 

3.1.1 	General
 

* 	 Disease, insects tolerance/resistance 

mainly blast, brcvnspot, sheath blight, 

stenborer, BPI 

* 	 Stability (yield), including drought 

resistance
 

* 	 Agronomical characteristics (no lodging, 

no 	shattering)
 

* 	 Grain quality 

3.1.2 	 Specific for long growing season/infertile
 

soils (LI) environment
 

* 	 110 - 120 days 

* 	Field goal: 2/2.5 t/ha in farmers' fields
 

for short to medium term
 

(5-6 years)
 

3/3.5 t/ha in farmers fields for
 

medium 	 long term 

(10-12 	years)
 

* 	 High response to low or medium inputs 

(short term) and to medium - high inputs 

(long term) 

* 	 plant height ± 100-110 cms 

* 	 Good tillering ability, but not too high 

* 	 Good germination and vigorous in early stages 

(for good establishnent and weed competition)
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3.2 STRATEGIES
 

Starting frcm = Traditional upland cvltivars
 

= Locally improved varieties
 

= imported irrroved varieties
 

3.2.1 	Collection and evaluation of traditional cultivars
 

(short teiyn) in addition to the ones already made.
 

3.2.2 	 Surmary of already available tradition/improved/ 

promising varieties. 

3.2.3 	Screening and testing of tradtional/i-proved on a 

range of sites. 

3.2.4 	 Crosses traditional/traditional, traditional/improved
 

and improved/improved.
 

3.2.5 	Mutation on traditional varieties
 

3.3 PROCrDURES
 

3.3.1 	Choice of key site(s) - 1 or 2 - for basic studies,
 

crosses, and primary screenings.
 

3.3.2 	Choice of sites where representative constraints occur
 

(soil, disease, etc.), 4 to 6 sites seem to be a good
 

base.
 

3.3.3 	 Evaluation: Uniform evaluation and screening at the
 

different sites.
 

3.3.4 	Crosses and mutation
 

* made 	at key sites(s) 

* F1 grown at key site(s) 

* F2/ 	F3 evaluated at key sites 

* F3/ 	F4 and succeeding generation at other sites 
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4. 	Soil and Crop Management
 

4.1 	 Soil fertility management
 

Research to determine crop nutrient requirements basic
 

fertilizer and liming reccrmendations. 

Soil 	amendments.
 

Evaluate incorporation of organic matter on 

soil fertility and water-holding capacity.
 

Long-term fertility experiments.
 

Investigate nitrogen fixation in the upland rice rhizosphere.
 

4.2 	Studies of Root System Development as Affected by Soil
 

Chemical and Physical Properties.
 

Tolerance of root grcwth to acid/Al toxic soils.
 

Root growth, water extraction and drought tolerance
 

(East Indonesia and IRPI)
 

Root penetration of hardpans.
 

4.3 	 Fanning Systems and Development 

Farming/cropping systems research in hunid areas of
 

Indonesia has developed cropping patterns and component
 

technologies including improved rice varieties that are
 

productive and acceptable to farmers.
 

This research effort will focus on problems and
 

development issues that need further study. From the
 

beginning, existing technologies will be further evaluated
 

under farmers' conditions through existing farming system
 

research.
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4.4 	Management Practices to Minimize Effects of Adverse Soil and
 

Climatic Conditions
 

It is expected that varieties will be developed which
 

will have inroved blast resistance and tolerance to adverse
 

soil and climatic conditions. However, in addition to the
 

major breeding and screening effort, other strategies will be
 

evaluated which can increase the probabilities of success.
 

4.4.1 	 Fertilizer and Lime Placement
 

Application of lime and fertilizers can greatly
 

improve plant growth and production. Deep placement 

of the materials can induce deeper root penetration
 

and increase the volune of soil encmpassed by plant
 

roots and the available soil water.
 

4.4.2 Soil 	and Mobisture Conservation Practices
 

Soil and water conservation are critical to the
 

sustainability of upland agriculture. Management
 

practices, including contour farming, strip cropping,
 

slope cropping and terracing will be evaluated for
 

effectiveness and economic feasibility. Guidelines
 

will be developed to include the various envirorinental
 

conditions that exist in the field.
 

4.4.3 	 Residue Management and Green Manuring
 

In addition to fertilizer and lime management,
 

maintenance and increasing of soil organic matter is
 

critical to sustain soil fertility and crop production.
 

Cropping system research has shown the value of
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maintaining the soil organic matter content and ways
 

in which it can be done. Tlhe sinplest technique is to
 

return the residues from all the crops back to the
 

soil. However, it might be more profitable to use these
 

materials for animal feed. Also, there are unanswered
 

questions concerning carry-over of pests and diseases.
 

Further research is needed to evaluate the biological
 

and econornical aspects of cover crops and green manure,
 

and gain more knowledge of the physical environment of
 

the upland rice areas. This exercise would also help
 

to extrapolate our research findings and would help to
 

identify potential upland rice areas.
 

SOCIO EcMNMIC (VCI!T~r 

Issues
 

While the focus of the project will be on improving upland
 

varieties for blast resistance and drought tolerance, the iportance of 

socio-economic issues in development of technology for the uplands is 

recognized. Socio-economic issues are likely to be more irportant in 

the uplands than they are in irrigated areas for several reasons. Rice 

is often intercropped in upland areas and farm decision making is 

strongly influenced by relative profitability of other crops. This 

means that a farming systems approach is high by appropriate. AARD 

already has upland cropping systems work on-going in Lanpung, West 

Sumatra, West Java, Central Java, and South Sulawesi. This work can 

provide the basis for a socio-econonic characterization of upland
 

V 
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environrents in Indonesia, and identification of the most inrportant 

econmxnic constraints for further stucr. A second issue important in the
 

uplands is the limited access to markets for selling rice or purchasing
 

inputs. Transportation infrastructure is poor in many of the outer 

island areas where upland rice is gTown. Even though fertilizer in 

Indonesia is subsidized and sold at a uniform price throughout the 

country, delivery of fertilizer may be delayed or irregular in remote 

upland areas. Farmers may hesitate to expand rice production if they 

cannot sell their rice surplus without incurring substantial trans

portation costs. Socio-econanic research could identify where
 

investment in transportation infrastructure would be a production
 

ccnplenent to technology extension.
 

Limited access to markets adds marketing and price risks to the 

risk of yield variation. The high incidence of disease and drought in 

upland rice means that risk is likely to be a more irrportant determinant
 

of farmer behavior than in the irrigated lowlands, where past research
 

has grown that risk is not iportant. Better documentation of the 

incidence of crop failure and better understanding of farmer's
 

strategies to avoid risk would aid researchers in evaluating trade-offs
 

between yield irprovement and yield stability.
 

Many upland rice cultivators are transmigrants. They face more 

severe constraints on cash, labor, and market outlets than long term
 

upland residents. It will be useful for setting research priorities to
 

know whether new upland technologies are likely to be adopted by both 

new settlers and permanent residents, or whether research must be 

targeted for each type of farmer.
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When upland rice is cultivated on newly cleared slopes, new
 

cropping systems must prevent soil erosion and preserve soil resources. 

Farmers may not perceive long term investments to sustain soil resources
 

to be profitable.
 

Strategy
 

The 	first step for the socio-economic ccmponent would be an overall
 

characterization of the socio-econonic environnents in which upland rice
 

is 	cultivated. This could be based on data already collected by the
 

AAHD farming systems program. It would provide the basis for 

identification of selected issues to be studied in particular 
areas.
 

The 	goals of these studies might be:
 

1) 	determine profitability of new upland technologies
 

in 	 the major socio-economic envirorruents 

2) 	 determine the inportance of yield risk and marketing 

risk 	in farmer decisions
 

3. 	determine where infrastructure investment would most
 

complement technology extension efforts
 

4. 	determine constraints to adoption of long-term
 

investments for sustaining yields
 

In order to implement such studies, both outside assistance and 

further training of AARD farming systems economists is needed. Outside 

assistance will be most effective if there is a continuing relationship 

between one University and AARD. Therefore, it is proposed that a 

series of short to medium term consultants guide and carry-out the 

studies. The first consultancy would carry-out the characterization of
 

the uplands and define the scope of later studies. At the same time,
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one AAHD staff frcm each of the 6 upland FS sites will be sent to the 

university for master's training in agricultural economics. Master's 

thesis might then be tied in with the second round of specific studies. 

'This approach should be more effective in generating long term capacity 

in AARD than hiring consultants for individual studies on an ad-hoc 

basi s. 

MANMVER DEVELOIW1ET
 

The AAD has assigned several scientists to upland rice. For the
 

most part, these scientists are young and inexperienced. Training will 

be made available on a short-term basis both for scientists assigned to
 

upland ri;e research and their support staff. Also a select
 

crotss-section of scientists will undergo advanced graduate studies in 

disciplines which would better 
equip them to assume senior scientist
 

leadership in this area of research.
 

INSTIITrNIQNS AND SCIRUIrISTS INVWLVED 

Collaboration between AAED and IRRI has been of long standing and 

has involved many different aspects of rice research and human power 

development. For the past several years, AARD and IRRI scientists and
 

administrators have been meeting each year to discuss aid come to
 

agreement on research projects that scientists of the two institutions 

will jointly irrplement. The proposed project on upland rice and the 

integration of upland rainfed farming systems in one of the research 

areas identificed for AAHD and IRRI collaboration.
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For this project -

IRRI: 1. 	Will station 3 scientists in Indonesia to work directly
 

with AARJD institutes. These three scientists will help
 

to develop, coordinate and ccmplete research.
 

Three disciplines:
 

- Plant Breeder
 

- Plant Pathologist
 

- Agronomist/Soil Scientist
 

2. Will provide short term consultants on frequent basis. 

AARD: 	 Scientists from the following food crops research institutes
 

have been identified to carry out the research identified:
 

* Sukarami Research Institute for Food Crops (SARIF)
 

o Bogor Research Institute for Food Crops (BCRIF) 

e Maros Research Institute for Feod Crops (P,-RIF) 

o Banjarbaru Research Institute for Food Crops (EARIF) 

a Sukamandi Research Institute for Food Crops (SLRIF)
 

Scientists from the Center for Soils Research have also been
 

identified to participate in the work.
 

TIME SQJEDULE 

It is proposed that the Project be funded for 5 years. During this
 

period, the short term objectives of the project will be completed, and
 

the long term research program will be initiated. It is expected that 

an extension of the project will be required to complete the long term 

program. 

BUDGET 

The budgetary requirement for the proposed project is attached.
 



Proposed Budget for 
AARD/IRRI Collaborative Project on Upland Rice and its 

Integration into Upland Rainfed Farming Systems 
For a Five-Year Period 
(in US $) 

Year I Year 2 Year 3 Year 4 Year 5 Total 

1. Salaries and Wages $180,000 $199,200 $220,500 $244,000 $ 270,000 $1,113,700 

2. Overhead 25,600 28,400 31,400 34,700 38,400 158,500 

3. Fringe Benefits & Allowances 218,900 241,400 265,700 292,700 3229600 1,341,300 

4. Travel & Transportation 110,000 103,000 84,500 124,700 160,900 583,100 

5. Equipment, Materials, & Supplies 

6. Consultants 

165,000 

38,500 

60,000 

50,600 

65,000 

46,400 

120,000 

50,800 

80,000 

55,700 

490,000 

242,000 

7. Training 57400 85,300 115,900 127,500 146,300 532,400 

T 0 T A L $795,400 $767,900 $829,400 $994400 $1,073,900 $4,461,000 

/s 
9/27/84 


