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FOREWORD

In October, 1979, at the invitation of the German
Foundation for International Development (DSE), the
Rockefeller Foundation, the German Agency for Tech-
nical Cooperation (GTZ). and the Division of Agriculture
and World Development of the Federal Ministry of Eco-
nomic Cooperation of the Federi | Republic of Germany,
an international conterence entitled “Agricultural Produc-
tion: Reseis.  and Development Strategies for the 1980s™
was held in Bonn, Experienced leading scientists from a
wide variety of disciplines who were concerned with the
food production needs of developing countries attended.
The conference was unusual in that it brought those in-
volved in agricultural research and development together
with policy-makens from government agencies and donor
institutions.

The objective of the conference was to contribute to the
meeting of the world food needs by providing the govern-
ments of developing countries and the managements of
assistance agencies with advice and  recommendations
relevant to the optimization of investment in tropical agri-
cultural rescarch and development.

Sute-of-knowledge  reports were prepared on suil,
water. energy. and  biological resources. the natural
rgsource base that sustains agriculture, These four reports
served as a basis for discussion among working groups
organized respectively around the same four themes. At
the end of the conference, an editorial committee pre-
pared a final report drawn from the initial state-of-know!-
edge papers and <he final recommendations of the four
vorking groups. This tinal” report contained o large
number of recommendations for future action.

At Bonn socioeconomic influences on research and
development were deliberately omitted from: considera-
tion. The expectation was that this topic would be treated
in a series of area meetings, at which the general Bonn
findings would be related to specific country situations, In
keeping with this plan, ISNAR (International Service for
National Agricultural Research) — in cooperation: with

the Asian chapter of IFARD (International Federation of

Agricultural Research Systems for Development) —~ or-
ganized a conference to explore further, in the regional
context. aselected number of the issues raised at Bonn.

Also sponsored by the Govermment of West Germany
through the German Foundation for International Devel-
opment (See Annex 1 or a description of DSE activities)
and the Ministny of Eeonomie Cooperation, this conter-
ence ook place in Jakarta, Indonesiat, from October 24 to
29, 1982 with the Government of the Republic of Indone-
siit as conference host.

The Bonn gathering had generated a farge number of
recommendations. The organizens of the Asian regional
follow-up conference selected speific recommendations
from Bonn for detailed consideration that were related o
problems and isues in the current agricultural research
context of Asia.

On the evening of October 24, the conference in Juk-
arta opened with a formal dinner at which Dr. M. S, Swa-
minathan (President of IFARD). Dr. W, K. Gamble (Di-
rector General of ISNAR). and HE, Dr. H. J. Hallier
(Ambassador to Indonesia of the Federal Republic of
Germany) welcomed participants, The Minister of Agri-
culture of the Republic of Indonesia. HLE. Prof. Ir. Soe-

darsono Hadisapoetro, was the evening kevnote speaker.
After his address, the minister inaugurated the conference
in traditional Indonesian stvle by striking a ceremonial
gong,

The first formal session of the conference. Monday
morning, October 25, was chaired by Dr. Ch. M. Anwar
Khan from Pakistan who was assisted by Dr. ¢ R, Pana-
bokke of Sri Lanka as rapporteur. The session dealt with
the topic of “Cooperation Between National Research
Systems and the International Research Support Comi-
munity.” The main paper of this session was presented by
Drs. J. C. Macamba from SEARCA and M. S. Swa-
minathan of IRRL Dr. W, K. Gamble of ISNAR read a
second paper, “lmproving the Global System of Support
for Nattonal Agricultural Research in Developing Coun-
tries.”

The Monday afternoon session was chaired by Dr. W,
Fermando of Sri Lanka, with Dr. R. D. Reyes of the Phil-
ippines acting as rapporteur. Dr. S. M. Miranda of ICRI-
SAT. spoke on the topic “Land and Water Resource In-
ventories in Relation to Farming Systems Rescarch.”
General discussion followed, after which the international
hoard of trustees of IFARD convened. In the evening, a
business meeting of the Asian Chapter of [FARD took
place.

On Tuesday, October 26, the moming session was

chaired by Dr. K. B. Rajbhandary from Nepal, with Mr.
A. E. Charles of Papua New Guinea serving as rappor-
teur. There were two papers at this session: “Appropriate
Methods for Closing the Technology Gap.” by Mr.
Sadikin S. W. of Indonesia: the second. relating to a pro-
posed IRRI conference on “The Role of Women in Rice
Farming.” presented by Dr. M. S, Swaminathan.
The fourth and final plenary session of the conference
began after lunch on October 26. The subject examined
was “Sustained Agroforestry.” Dr. F. S, Pollisco from the
Philippines presided over the meeting, assisted by Dr.
Vichai Nopamombodi of Thailand as rapporteur. The
principal speaker was Dr. B. Lundgren from the Interna-
tional Center for Rescarch on Agroforestry (ICRAF) in
Nairobi.

On Wednesday, October 27, the conlereace divided
into four working groups, cach of which was led by the
relevant chairman of a previous plenary session. These
groups further exploied ideas which had arisen during the
discussions following presentation of papens to the confer-
ence as a whole. Each group prepared summary and
recommendations for presentation at the final session of
the conference.

On the afternoon of October 27, the conference partici-
pants paid a field visit to Karawang, an area to the cast of
Jakarta where the transfer of new high-vielding rice tech-
nology has been successtul, leading 1o outstanding vield
increases in recent vears. The group was entertained by
the Karawang community. Visitors had an opportunity to
conduet a stimulating and animated dialogue with two
dozen farmens trom the local (furm development) INSUS
program and with field extension personnel. extension
specialists, and district-level agricultusal leadership, Trav-
¢l then continued to the new research station - Suka-
mandi where the group spent the night.

On Thursday. October 28, the participants toured the




new fadilities of the Tnstitute for Food Crop Research it
Sukamandi, drove o Ciawi to visit the Research Institute
for Aninutl Production, and finally called in at the Central
Research Institute for Food Crops at Bogor,

The primary objective of the field trip was w offer partici-
pants an opportunits 10 observe at fint hand: various
rescarch facilities established by the Indonesian rescarch
and development systeny at ditlerent stages ol ils evolu-
tion. The Indonesian Ageney tor Agriculwral Rescarch
and Development ¢AARD) inherited facilities from &
number of other agencies and has had o it these into its
overalt national reseirch ssstem,

Dr. Sadikin evpliained tnit during the course of integra-
tion, AARD had 1o face difficult decisions relating 1o in-
sestment in research infrastructure in terms ol optimizing
the use of financial resources available, not ony in terms
of capital outliss, but abw with respect o maintenanee

costs, Conference participants visited rescarch ficilities of
various levels of complesity and insestiment. many of

which had been established with external assistancee, They
had fruitiul discussions about relating investment and
naintenanee conts i such facilities w0 national research
programs and prionties and (o research output. Ater =
useful and productive wind-up discussion on this topic at
the end of the day. Dr.and Mes. Sadikin were hosts at an
iformal dinner for the group.

The final session of the conterence was hield in Jakarta
on Friday. October 29, under the chairmanship of Dr. J.

€. Madamba, Each session chairman, or his rapporteur,
presented the summiary and conclusions from his working
group meetings. These presentations were followed by the
clning ceremony. Do BT, Mook spoke: brietly for
ISNAR. Dr. o Co Madamba for [FARD, Dr. H. de Haas
for the German Gosernment. and D, ROHL Yarrow from
Fiji on behalt” of the conference participants collectively.
I the absence of Prof. B 1. Habibie, the Minister of State
for Research and Technology, his concluding remarks
were presented for him by the deputy minister. Prol. Dr
Sukaj.

In this volume of proceedings plenan papen are
reproduced in their entirety. Ina inal chapter appear
summaries of the discussions which followed presentation
af cach paper. and conclusions which arose from working
group eftorts, This final chapter is based onnates pro-
vided by session chairmen and rapporteurs.

ISNAR and TEARD are especially grateful to the
Government of West Germany for the generous tinancial
support. which made the Jakarta conlerence possible.
They would abw Tike 1o express appreciation to - the
Government of the Republic of Indonesia for providing
such a warm welcome and eweellent lagilities. Particular
thanks are due 10 Dr. Ibraham Manwan and Mrs, 1 Par-
amsib and to their colleagues in the Centre for Agricul-
tural Research Planning who bore the brunt of the Tocal
workload.
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WELCOME ADDRESS

H.E. Dr. Hans Joachim Hallier
Ambassador of the Federal Republic of Germany to Indonesia

Itis indeed a great honor and pleasure to aceept your
kind invitation to this opening ceremony of the Interna-
tional Conference on “Agricultural Research for Devel-
opment - Potentials and Challenges in Asia.™

Some of vou may ask why the Ambassador of the
Federal Republic of Germany' to Indonesia should take
the opportunity (o address this distinguished g gathering.
This conference, which will be opened tonight. is a joint
effort of various intemational agencies working in the
field of agricultural rescarch. it is a follow-up to a conter-
ence on “Agricultural Production. Research and Develop-
ment Strategies for the 1980™ which was held in Bonn in
1979 and was sponsored by my governaient.

This conference here in Jakartt results from a fruitiul
cooperative partiership between well-known  interna-
tion2! institutions, namely: the Indonesian Agencey for
Agricultural Rescarch and Development (AARI)) the In-
ternational Service for National Agricultural Research
(ISNAR), and the International Federation of Agricul-
tural Research Systems for Development (IFARD): as
well as the German Foundation for International Devel-
opment (DSE). the German Ageney for Technical Coo-
peration (GTZ). and the Federal Ministry for Economic
Cooperation (BMZ) of the Federal Republic of Ger-
many. which — in the framework of technical cooperation
between developing countries and Germany — contri-
buted essential funds to make this important conference
possible.

The Government of the Federal Republic of Germany
pavs particular attention to agricultural policy in develop-
ng countries, especially to research on new strategies to
work out new and more effective ways to meet the ever-
increasing tasks in this field.

The agriculture sector constitutes the most strategic
component of the economy in developing countries in
Asia. It plays an important role in contributing signifi-
cantly to the countries’ Gross National Products and gives
employment to a high percentage of the total labor force
in Asian countries. In the future, as well as in the past.
agriculture will continue to be a cornerstone of economic

development and will remain an important pillar of
growth wad stability. Substantial parts of the region's
resources for economic development are likely to be de-
rived from agriculture.

The governments of Asian countries give high priority
to agricultural programs aimed at increasing production,
especially of food crops. Rescarch plavs an essential role
in helping these governments to achieve their high deve-
lopment goals.

Major efforts are especially required to increase food
production in various developing countries. Research
work on agricultural development will make contribu-
tions 1o find better and more productive ways to achieve
these goals. Exchanges of experiences and views, know-
how transfer. will help to introduce new and innovative
approaches.

L consider that it was a happy choice to bring this inter-
nationa} conlference to Indonesia, because Indonesiz can
demonstrate in such an impressive way what can be
achieved in the agricultural sector. Enormous efforts have
been undertaken by the Indonesian government to bring
about self-suftictzney in food production.

In the not-too-distant past. Indonesia was one of the
world’s largest rice-importing countries, but it has now
become self-suflicient in rice production due to an im-
pressive growth rate of production. In the near future In-
donesia will most probably be in a position to build up
food stocks for the emergency needs not only of itself but
also of other ASEAN-countries as well.

This conference on agricultural research, in which
highranking delegates and experts from countries all over
Asia are taking part, provides an excellent opportunity to
discuss and work oul new strategies to increase agricul-
tural productivity. to stimulate more and new impulses for
research work on agriculture, and to underline the impor-
tant role agricultural research plays in developing coun-
tries,

Iam pleased that my government, through the afore-
mentioned German agencies. has the opportunity to coo-
perate with you in this field.May I express my best wishes
for a successful conference.



KEYNOTE ADDRESS

2, Prof. Ir. Soedarsono Hadisapoetro

Minister of Agriculture of the Republic of Indonesia

It gives me great pleasure o welcome vou all o this
conference on “Selected Isues in Agricultural Rescarch™
held in the metropolitan ¢ty of Jakarta, We feel honored
that Indonesia wias seleeted as the venue for the conter-
ence. particularly becanse agricultural research in Indone-
sia has gained its right momentum where it plays an
active and important role in supporting the national de-
velopment undertaking,

It is. indeed, my privilege o have the opportunity to
open the conference officially, and [ will follow its pro-
ceeding with special interest. 1 have a penonal commit-
ment 1o the conference because for many years during my
carlier career T was involved in agricuftural rescarch ac-
tivities,

The topics listed in the agenda for vour deliberation
seem appropriately selected sinee they are issues of mijor
concern to our agricultural and rural development efforts.
The role of science and technology in supporting and pro-
viding guidance for development. particularly in the agri-
cdltural sector, has, undoubtedly. been recognized. In In-
donesiat the Ageney for Agricultural Rescarch and Devel-
opment his played an important part in carrying out the
sk of promoting the application of science and tech-
nology o small irming in order 1o increase both produe-
tivity and production,

The results of agriculural research activities i this
country have been encouraging. In the Tast 13 yeans the
production of rice has nearly doubled. from 117 million
tons (milled rice equivatent) in 1970 to 22.3 million tons in
1982, This suceess was attributable to the tollowing fae-
tors:

1. the use of improved rice varieties resistant o brown
plant hopper:

2. the implementation of INSUS (special intensification
programs) which provide Tarmens with a4 complete
package of inputs and special guidance:

3. the increase of investment in the development of irri-
SUHION Sy e

4. the adaptability of farmen 1o the application of new

technologies, and 1o the possibility of planiing three

crops of rice per vear:

the improved agricultural rescarch system that pro-

vided new improved varieties and improved cropping

systems, and thereby improved farmeny” incomes:
widespread extension and training activities.

o

0.

As fiar as rice production is concemed. we have already
achieved our Third Five-Year Development Plan target.
In fact, we are two veans ahead of sehedule. We hope in
the next five-vear plan w be able w achieve sell-sustain-
ing agricultural growth,

The increase in rice production has allowed the per
capita ealorie intake level of the Indonesian people to rise
above the required minimum level: it has provided
mational fosd reserve capable of ensuring an adeguate
supply of rice throughout the year at a stable price. At
present we are b making every effort 1o promote the
production and improvement of other food crops. incud-
mg estate and industrial crops. We hope that through
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such endeavors we will be able to achieve the goals ol the
mational Five-Year Development Plan in terms of food
production.

Agriculture will remain a priority sector in our forth-
coming five-vear plan which is scheduled o begin Aprit 1,
1984, This plan will put cmphasis on raising farmen” in-
comtes and rural emploviment opportunities: on increasing
food production o achieve self-sulliciency with foods of
adequate nutritional quality: on expanding exports of
agricultural products and reducing imports: on support-
ing the development of primary industries; and on mik-
ing appropriate use of natural resources while managing
the environment soundly.

The plan is certainly challenging and will reguire pro-
per management. fts implementation will need 1o be sup-
ported by well-planned research activities which are rele-
vant to the developments being carried out. In this con-
nection [ am pleased to note that this conference will exa-
mine several major isues of research which concern us,
namely soil. water. energy, and biological - resources.
These Tour topics were recommended at the Bonn confer-
ence of October 1979, and 1 hope they will be discussed
extensively and in great depth here, so that this confer-
ence will be able o formulate recommendations of imme-
diate practical use. 1Uis also important for this conference
to examine the technologies being developed at interna-
tioma) agricultural research centens and 1o discuss how
these technologies can be transterred (o national rescarch
institutions,

Our national agriculturz! research has made: significant
progress. The quantity and the guality of the work carried
out by our rescarch centers has been greatly improved. [
might even venture to say that our research work has
reached an international standard, We have already
determined the research pstem which is most advan-
tageous for our conditions and the tvpe of research which
must be condueted in order o solve the problems con-
fronting us. With our improved capability we are not only
sustaining our national research activities but also
expanding our juint efforts with international agencies in
order (o resolve problems of developimg countries at large,

International agricuitural research centers (IARCy)
should strive for closer links with national reseirch sys-
tens if they aim to maintain their role as founders of
advanced technaologies tor agricultural development. The
IARC should not compete with the national systems. bt
should complement them: every effort should be made to
establish an eftective and collaborative research network.
1 think ISNAR and [FARD can play an important role in
promating @ harmonious relationship: between national
and international research systems.

Ladies and gentlemen, as vou may have noted. we are
now experiencing i long dry season in- fndonesia. Some
prodductive areas of the country are facing a serious lack of
watter for their crops. However, thanks to our agricultural
rescarchers, who hive developed the early maturing and
drought-resistant crop varieties which farmens are now
using. we are hopeful that this drought will only have
limited harmiuf elect on our crop production in 1982,




Before concluding, may 1 wish you success in your delib- With this final remark, | hereby declare the conference
erations and express the hope that you will have an enjoy- o “Selected Issues in Agricultural Research” officially
able stay in our country. open,
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Rescarch continues to transform the image of agricul-
ture in a number of Third World countries. The degree of
development varies among these countrics, bt the signs
are clear: these nations have come to realize that rescarch
offers the best solution to the food problems that have
been besciting mankind in recent times.

A global picture of the rescarch sector shows encourag-
ing changes in the developing world. In 1980, according to
a review of Third World agricultural research systems
sponsored by the International Service for National Agri-
cultural Rescarch (ISNAR) and the International Food
Policy Rescarch Institute (IFPRI) (Oram and Bindlish,
1981), expenditure in 76 ¢ :veloping countries had
reached USS890 million per annum and the number of
scientists cngaged in relevant pursuits almost 36,000.
Compared to previous IFPRI estimates for 1975, in five
years national expenditure on agricultural research had
risen by 71% and number of scientists by 38%.

The Oram and Bindlish analysis for 47 comparable
countrics in 1971, 1975, and 1980 indicates that consider-
ably more resources are now being poured into national
agricultural rescarch systems (NARS) than was true a
dccade or even a quinquennium ago. In relation to agri-
cultural Gross Domestic Product (GDP), the average
expenditure on rescarch for 51 countries has risen from
0.3% in 1975 10 0.56% in 1980. The 1980 figure is slightly
above the United Nations World Food Conference sug-
gested 1985 target of 0.5% (World Food Confercnce,
1974). In terms of numbers of scientists, the 1980 figure is
also higher than that of the 29,100 researchers proposed
by the World Bank in its Sector Policy Paper on Agricul-
tural Research as a target for all Third World countries in
1984 (World Bank, 1981).

At present about 25 developing countries have NARS
which are adequately financed and staffed and capable of
accommodating national and regional nceds. A similar
number of countries are at an intermediate stage, with
adequate staff for rescarch on key commoditics, but
lacking a critical mass for all purposes.

These developments are encouraging. particularly
when one reatizes that, as the World Bank has stressed,
the etfectiveness of research programs during the cighties
will determine how well the 3.2 billion people who live in
developing countries will be fed in the coming years. To
meet their yearly agricultural production goal of a growth
rate between 3% and 4%, most developing countries will
need (o step up their investment in agricultural research
substantially, from an average of 0.3% of the agricultural
Gross Domestic Product in 1975 to a target level of at
least 1.0%.
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National Agrict'\tural Research
Systems

In more ways than one the gradual agricultural modern-
ization of developing countries can be significantly at-
tributed to the development and strengthening of their
national agricultural rescarch systems. The emergence of
these rescarch systems bas been brought about by the real-
jzation of a given country's leadership, at most times
enlightened by members of the agricultural research com-
munity themselves, that research should be welded into a
viable instrument to move agriculture forward.

In the case of Asia, for instance, a number of countrics
in the region began setting up their MARS in the 1960s
and 1970s. At present the NARS of these countrics are at
different stages of development. While some have
remained weak, their progress hampered by the problems
confronting them, other research mechanisms reflective of
the Asian setting might now be used as suitable models
for fledgling NARS to adopt.

Study of the NARS in Asia indicates that India, South
Korez, the Philippines, and Indonesia have developed
viable mechanisms for implementing national agricultural
research and development programs. [t is probably only
in India, the Philippines, and South Korea, however, that
research program planning has moved beyond its specific
institutional setting and encompasses a national perspec-
tive of gearing research to tackling national problems in
agricultural development. Recently, Indonesia and Bang-
ladesh have taken steps to inject an overall national per-
speetive into their research program planning. In other
Asian countries, rescarch program planning still remains
essentially geared to a specific institution’s perspective.

The structure of a NARS may be rather compiex.
Venezian (1982) states that the typical organizational
framework for agricultural research in developing coun-
trics may include several kinds of institutions, although in
small and/or less-developed countries, only major institu-
tions are likely to be present:

1. The central national agricultural rescarch insti-
tute. This is composed of several regional and/or local
centers and experimental stations. It is usually the largest,
best-stafled, and best-funded research institution. Its pro-
grams have an applicd, problem-sol-'ng orientation, are
of a long-term nature, and are apt to cover a broad spee-
trum of subjeets and tasks. These programs usually in-
clude some besic research.

2. Decentralized and/or specialized public rescarch
institutes. These are similar to a national agricultural
research institute in organization, but deal cither with



more restricted geographical areas, or with specitic crops
or problenis. They may, or may not, be formally linked to
the central national organization.

3. Universities, colleges, and schools of agricutture.
The degree to which these institutions actually engage in
research varies greatly among and within countries, In
many instances their rescarch function is significant.
Usually, however, universities conduct research on a pro-
jeet basis, which means shorter-term. more specific but
less coordinated studies: the tendeney s away  fiom
applied and towards theoretical rescarch. Links with
national institutes are frequently weak, relations often
competitive.

4. Farmers® organizations. In many countries there
exist experimental stations or rescarch institutions which
are supported by farmers® organizations. These are typi-
cally smaller and more narrowly focused and applied in
their research than the national or decentialized mstitutes.
Fies with other parts of the rescarch establishment are in-
formal and weak,

S. Industry-supported institutes. Large business or in-
dustrial concerns, often foreign. mav occasionally run
agricultural research institutes devoted to crops or prob-
lems that are of commercial interest to them. The results
of this research Jo not nevessarity become public. Their
effect on domestic agriculture and  overall national
rescarch is generalls fairly limited.

6. Private scctor rescarch institutes, Though these
are not common, several developing countries have agni-
cultural research institutes which are supported by private
groups and foundations or are un for profit by indivi-
duals. Such institutes usually constitute & minor com-
ponent of the national research system, but they can be
important within restricted  geographical areas or for
speciality crops.

Thes various components illustrate the  potentially
extensive nature of an NARS. Euach constituent element s
likely to have its own structure and priorities. Marshalling
the full capabilities of them all to fit into the national
research perspective miy well be a Hereulean task.

Many additional problems and constraints impede the
rapid development of agricultural research systems in
developing countries. These problems may differ widely,
hut most derive from a few interrelated factors, including
shortages of funds. manpower. facilities. programs. and
strategies,

The inadequacy of financial resources remains among
the major obstacles to agricultural development in devel-
oping nations. In most of these countries, conflicting
demands are made on their limited financial resources. In
practical terms this usually means that agricultural
research s given o Jow priority for fund allocation, The
situation is aggravated by the fact that most agricultural
research activities involve a long-term investment without
any immediate visible returns.

A review of past levels of financial support for NARS
does not. indeed. make encouraging reading. One avialysis
of the period from 1959 to 1974 (Boyee and Evenson,
1975), for example. shows that low-income Third World
countries as a whole spent too little money on research:
compared to extersion during the period under review,
Higher-income  developing  countries spent more  on
rescarch, both in absolute tenms measured by compara-
tive criteria (value of agricultural product, expenditure per

scientific man-year. the proportion of research in agricul-
ture-related sciences). and relative to extension expendi-
ture. Thus higher-income countries were better able to
proceed with original research: poorer countries were
dependent on borrowing new technology from elsewhere,
cither atiempling to transfer it to fiarmers direcdy through
extension services or, at best, trving fist to modity it to
suit their needs and local environment through adaptive
rescarch,

Oram and Bindlish (1981) pointed out that both
country reports and replies o FAOQ and other question-
naires stuggest that an average of 159 of annual agricul-
tral research expenditure is used for capital investment:
the remaining 85% supports recurrent operating expendi-
tures and salaries, The bulk of such spending in many
developing countries seems to go for salaries. Inflation
and an increasing number of scientists returning from
advanced traning abroad have eroded operating budgets
still further. In several countries, after salaries have been
patid. litde is fett over for research operitions.

In the case of low-income countries, it is undentand-
able that physical tacilities are linited. While a number of
countries in Asia — ¢.g. India, the Philippines, Malaysia,
Indonesia. and South Korea - have, in recent vears, been
able to attract substantial overseas funds for building up
their research infrastructure and have abo invested con-
sideranle sums for this purpose from their own resourees,
other countries have not been as successtul.

Another problemn confrorting many developing coun-
tries is the scarcity of competent rescarch scientists. In
most of the NARS of those nations, a fack of research
manpower, as well as an imbalance in expertise coverage,
is evident. In some instances, while building up a local
pool of trained manpower, countries rely in part on for-
cign scientists, Despite significant gains in - indigenous
expertise during the last decade, however, massive train-
ing and retraining needs still must be met.

The magnitude of the problem is revealed in “Invest-
ment and Input Requirements for Aceelerating Food Pro-
duction in Low-Income Countries by 1990" (Oram et al.,
1979). a study which surveys fiture training needs for
rescarch and extension services in 36 developing coun-
tries. The authors conclude that. allowing for normal wrn-
over, about 4200 research scientists, 8450 technicians.
and 24.000 senior and ficld-level extension workens will
have to be trained by 1990 to serve the needs of the coun-
tries concerned.

Admittedly, it takes time to build up a manpower-
generating capacity. basically becanse it takes time to train
those who can provide leadenhip for researchy institutions.,
The situation becomes disturbing when highly qualified
manpower, owing to frustration with the  prevailing
researcl: environment, emigrates o mere advanced coun-
tries in searcii of proverbial greener pastures. This brain
drain phenomenon has become one of the manpower-
associated probleias nagging developing nations in recent
veans (Ardili et al., 1981).

Another problem that should be looked into more ser-
iously is the quality of research that is actually being car-
ricd out. How well is it organized and managed? Jevred
and Oram (1974) have drawn attention to the appaurently
excessive dispenion of resources to regional stations and
substations poorly endowed with scientific staf. In the
carly 1970~ for instance. about S0 of all research stations
in most developing countries appeared (o have had fewer




than five trained rescarchers, Compounding this unfor-
unate state of allairs was the dearth of qualitied techni-
ciuns to back them up. Morcover. deficiencies in seed pro-
duetion and mulupheation services were noted as weak-
nesses. both comstraining output and the availability w
farmens of improved  genetic materiahs and - diverting
scienitists' time from their prinman task of research,

The lack of enlightened rapport between the research
community and government  policy-miaken has abo
remained 4 problem. Too often govemment decision-
makers. with the eveeption pechaps of those in agriculture
ministries and a few specialiced agenvies. lack apprecia-
tion of the true poteniial of agricultural and resoures
rescarch.

The communication gap between government leaders
and the research community aften feads o misalloca-
tion of the resources provided for research, either i terms
of national privrities or becawse of sharp luctuations in
the amount of resources mide available, This intability
fs an advene efted on the morale of rescarchens, To
overcome it there is aneed for a regular dindogue between
government and the research sector in order to enlighten
the former on the need tor long-tzrm program stabifity
and consistency in rescarch funding. These two factons are
both eritival W' the development of arescarch career strue-
ture. Career structure is often considered 1o be of more
importance o research sall” productivity and stability
than salary level itseli

1 is also desirable for the rescarch svstem o participate
in national agricubural and rural development planning.
A study of NARS in developing countries. particularly in
Asia, shows that with few exeeptions (India. the Philip-
pines. Malaysian, South Korea). in their respective nitional
agricultural and rural development planning exerives,
polics-mathers have not mide exhaustive: use of their
national researcli ssstems.

The sesearch sector must be eftectively tapped in order
W inject relevance and - realisme into national  plans.
Research activities must not ondy be marked with local or
national refevinee and orientation. they must ibo be spe-
cifie, realistic, and above all. quantitiable. And it i pre-
giselv here that the expertise of thine engaged in agricul-
tural research systems can be ntilized meaningfuily.

Fragmentation of respomsibilie. among several minis-
tries rematiny commaon, s noted by Oram and Bindlish
(198 1), This is evident in the faet that many countries still
hve W work out appropriste machinens for research
courdination {including that of donor aid W research):
that excessive dispension of” resources inan atempt to
mieet all local needs continnes o be widespread: and that
the congroence of the allocation of resourees - prionty
ficlds of rescarch displays comiderable room for improve-
ment.

The effectiveness of researeh coordination depends 1o a
comsiderable extent on how well organiz=dand how
stable the national agricultural rescarch ssstem is. I most
Asizin countries the coexistence of a number of agricul-
! research institutes and of a weak research coordinat-
ing mechinism complicites the tisks of coordination and
mational research planning. This ofien results in the over-
fapping of research programs and a duplication of efton,

A mere coordimation. mechanism for rescarch, how-
ever. is not enough. Any body entrusted with operationa-
fizing a national agriculural rese: ch program should be
clothied with the powens necessary to ensure the cohesive
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orchestration of that program.

Nuotwithstanding the formidable problems besetting
the NARS of developing countries, there is reason to be
optimistic about thar further development. AL the
national level more and more developing countries are
realizing that it pass to invest in agriculual rescarch.
They have seen the suecesses achieved by other countries
~ developed as well as developing i improving their
agricultural economies through increased reseirehy invest-
ment. Credit must abo go W those membens o the
research sector who have taken upon themselves the task
of calightening national leadens about the value of
channefing more resources into rescarch.

Internationa!l Agricultural Research
Centers

One of the most encouraging developments in world
agriculre during the past two decides has bheen the
establishment of nternational agricultural rescarch cen-
ters (IARCs). The advent of the TARCs has added a new
dimension 1o the global food production: campaign. for
these centers work with national commaodity programs
and scientists throughout the world.

The firt TARC To be established was the Philippine-
pased International Rice Rescarch Institute (IRR1). In
1966, the Mexivo-based Centro Internacional de Mejora-
micnto de Maiz v Trigo (CIMMYT) was expanded into
an international institution. CIMMYT actually evolved
out of a vollaborative program launched in 1943 by the
Mervican government and the Rockefeller Foundation,
Breakthroughs in rice research by IRRTand in wheat by
CIMMYT triggered what has come to be popularly called
the green revolution in ecreals.

Other IARCs came into being in the 1970, The opera-
tions of these international centers becime more systemit-
tie following the establishinent of the Consultative Group
on International Agricultural Research (CGIAR) in 1971
CGIAR is an informal association of govenments, inter-
national and regional arganizations, and private founda-
tions dedicated 0 supporting @ system of agricultural
research centers and progranis around the world.

CGIAR is sponsored by the Food and - Agriculture
Organisation (FAQ) of the United Nations, the World
Bank (IBRD). and the United Nations Development Pro-
gramme (UNDP). It comprises some 45 countries, inter-
natiomal and regional organizitions, and private founda-
tions. Today CGIAR supports 13 imermational agricul-
tural ressarch centers, funds for which are provided by 35
contributing membens.

The purpose of CGIAR is to bring the resourees of
mudern biological and socioeconomiic research o bear on
aceelerating the kong-neglected possibilities of agricultural
progress in the tropics and sub-trapics, these zones where
nearly all low income countries lie. The rescarch and
training prograsns undertiken by the TARCS and spon-
sored by CGIAR seeh 10 amm developing countries with
superior varietios of esential crops and improved farming
systems for the production of food plants and animals.

International Associations

Another significant development in world agricullure
during the past decade has been the establishment of
international associations (TIAs) whese objectives include
the promution of agricultural rescarch. The 1As have had



diflerent origins, purposes, structures, ad methods of
fundirg.

There are about 30 such intemational  associations
operiting in ditferent regions of the world today. Some
are worldwide in scope, othens regional. Prominent exam-
ples of 1As of global reach are the International Feder-
ation of Agricultural Research Systems for Development
(FARDY and the International Association of” Agricul-
wral Eeonomists (IAAE).

Among the 1As ererating in Asia and the Paific region
are the Southeist Asian Regional Center for Graduate
Study and Research in Agnculture (SEARCA). the Asian
Vegetable Research and Development Center (AVRDC),
the Asiun Association o Agricultural Colieges and Uni-
venities (AAACU), the ASEAN Commitiee on Food,
Agriculture and Forestns (COFAF). the Asian and Pacific
Coconut Communits (APCC), and the Sonth Asia Breed-
ers Organization (SABRO).

The 1As in Latin Amernica include the Inter-American
Assacition of Agricultural Sciences (ALCA) the Latin
American Awociation ol Higher Schools of Agriculture
(ALEAS) the Caribbean  Agriculral Research and
Development Institute (CARDI, the Center for Tropical
Agricultural Research and Training «CATIE). the Inter-
American Center for the Integrated Development of Soil
and - Water (ICIDIAT).  the Regional  International
Qreanization for Plant and Animal Health (OIRSA). the
Central American Cooperative Program for Fowd Crop
Improversent (PCCMCA)L the Regional Cooperative
Potito Program (PRECODEPA) and the Association of
Caribbean Universities and Research Institutes (UNTCA).

There are numerous TAs as well in Africa and the Mid-
dle East: the Association tor the Advancement of Agricul-
wral Sciences i Africa (AAASA)L the Assaciation of
Faculties of Agriculture in Africa (AFAA) the Aitb
Organization for Agricultural Descelopment (AOAD). the
Africiin Plant Genetic Resources Commiittee (APGRC).
the Inter-Atrican Cottee Organization (IACO). the Inter-
national - Center for Insect Phasiology and - Eeology
(CIPEY. and the Union of Arab Scientific Rescarch
Councils (UASRC).

Venesian (1982) states that, in general. [As are setup to
achiese one or more of the following activities:
training:
research:
technical issistanee:

- diffusion of infornurion:

. exchange of knowledge, professional discussion:

. coordination. planning. central administrative services;
promotion and/or protection,
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Since 1As were first established. they have, 1o varving
degrees. contributed to the development of agriculture in
nations within their sphere of operations, particularly in
those countries where they are bised.

A tpical cise s AVRDC, established in 1971 in
Taiwan o work initiallh on six crops of importance
Askit: sweet potato, white potito, tomato, munghean. soy-
bean, and Chinese cabbage. In tomato research and de-
velopment work, AVRDCS accomplishiments have been
dramitic. The  tomato-processing industiry inits - host
nation has become a multi-million: dollir enterprise. an
extraordinary rags-to-riches story considering that in 1968
only 8 hit of farmland in Taiwan were planted in toma-
toes for processing, By 1980 about 6000 fit were under

this cash crop. The mpid expansion of the industne owes a
areat dead o the responsivenes of Taiwan™s business see-
tor to the output of rescarch on the tomato subseguent 1o
the estubiishment o AVRDC in thist country.

SEARCAN programs in research, education and
training. technology dissemination and use, institutional
development. and technical assistance have abso given no
small boost o ags.cultural and rural deselopment in SEA-
MEQO member states as well as in other Asian countries
and elewhere,

The SEARCA graduate study program: has already
wrned out 120 PhD. and 200 MAS. graduates trom In-
donesia, Makisia, Thailand. the Philippines. Smgapore,
Vietnam, Kampuchea, and Laos. Over 5000 mationals
from countries in Asiacand elsewhere have benetited from
i specialist, shorteterm training program.. SEARCAN
research programs and projects have Bhewise awisted
countries i the SEAMEO region,

The ~significant role that LAs can play in bringing about
agricultural and rural development was recognized at a
recent meeting of rescarch administraton and scientists
(ISNARZIADS, 1982). The overall conclusion of this
meeting was that intemational associations can mike a
significant impact on pational agriculural research. The
participants abo achnowiedged that in-addition to per-
torming their divect roles, 1A can play an important part
in attracting funds and other support for national agricul-
tural rescarch svstems from international and - hilateral
sources, They can abo educate government officials and
the public at large about the value of agricultural
research,

Relationships Between NARS and
Other Research and Development
Institutions

Most of the NARS, IARCS 1A and other organiza-
tions and institations we have been discussing emerged
during the past 20 vean, particularls during 1965 10 1974,
now knewn as The Decade of Awihening in relation to
the world foad-poserts-population problen. The past two
decades have witnessed an upsurge in serious studies of
the probleni. in the formation of sirstegies. and in the
mohilization " resources and scientitic talent towards
achieving i solution,

During this sume period the world has abe entered a
new era of agricultural development. an epoch of con-
certed, campaign-style. rapid-pace agricultural and rural
development. This s “an cra wherein agricultural wien-
tists and specialists are being ashed 1o join even to lead

in the concened national etlorts o aceelerate rates of
inereises inagricultural productivite and in-incomes of
vist numbers of small farmens inthe poorer countries,
The added chatlenge of this task s thit this feat must be
accomplished, not in the 500 o 75aear tice fiame
required for similar progress in North America and Lur-
ope. but rather between now and the vear 2000 when the
food crisis becomes acute i view of the rapid increase in
population. particularly in the Third World countries™
(Wortman and Cumniings, 1978).

More than ever before agricultural research centens as
well o development and support organizations aad insti-
witions are expected o play anactive role m this task. For-
wnately. mamy of these organizations, whose interests are
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often motual, hine developed working - relationships
among themselves in order o be of even greater serviee to
develoning coutiiries. I some cases TARCs, as well s
development institutions and organizations hased in other
parts o the world. have cither initiated outreach pro-
arams i specitic regions thenselves, or ese joined with
their regional counterparts, as well as with 1A and
rational agencies. in order o help speed the development
process.

Comsidered in their witaliny, the resources heing in-
vested o strengthen the NARS by the TARCS 1A,
regional institutions. bilateral assistance - organizations,
foundations hased in developed countries, and - majos
development financing mstitutions appear to be massive.
Yt there has been overlapping and duphication. as well as
instances of unproductive competition among such inst-
wtions and oranizations. Therefore an urgent need exists
to trace the strands of their interrelationships, o identifhy
aaps and problems. and 1o tind solutions for these
ditticulties.

Relationships among NARS

Much still remains to be done o bring about the kind
of close working relationship among NARS that is ~o
badly needed. particularly ameng those situated in the
same region and encountering similar problems. At pres-
ent. communication among researchens in neighboring
countries is frequently: poor. which leads o unnecessary
repetition of work, The situation has been aptiy deseribed
by Qasem (19821 =i rescarcher i Dikely to hnow more
about research in a Furonean rather than i a neighbor-
ing countn.”

This state of aftiies cin perhaps be explained by the
tict that the research and development programs of mosi
deseloping countries operate muore or less independentls
of cach other. Cansequentis. ineflicient use of resources
tahes place. Such waste might well be kept w a minimum
or even avoided altogether iF an effective regional
mechanism involving the sharing o experiences and
avalible resourees can be put into sustiined operation in
sl away that what are now separitte countns programs
eventually evolve into o mutually rdnforcing regional
desclopment network.

The challenge is not being ignored, forunately. In
reeent sears more and more NARS in developing coun-
tries have been joining torees i cooperative eftorts, form-
ing links cither through their own initiative or through
that of international agricultural research centers, intenv-
tional associitions, ar development and assistanee organi-

< zations and institwtions,

Relationships between NARS and 1ARCs

Experiences during the past o decades have illus-
trated how developing countries have benefited from the
activities of the TARCS, The remarkable strides made by
these intermistional centers can be attributed 0 a host of
factors. TARC are well endowed with funds. well-trained
and experienced scientists, adeguate aelities, and viable
programs. By concentrating their eflorts on rescarch. they
have demonstrated how well-coordinated scientitic inves-
tigation can aceelerate agricultural deselopment. They
hase ctaly zed major discoseries in the field of agriculture
and opened new horizons in fiod production. thus motiv-
ating millions o farmens to modify their traditional farm-
ing practices.

Notwithstanding these successes, there remains the
need to improve and expand  relationships  between
IARCs and NARS of developing countries, Time and
again this need has been expressed at seientitic meetings.
among tiem the workshop on “The Present and Future
Rules of the CGIAR System i Assisting National
Research Progrians™ held at SEARCA on March 16 and
17198 H{SEARCAL 1981,

The participants of this workshop, research administra-
tors from the Asian region, raised several paints tor consi-
deration by the CGLAR system.

1. TARCY should better undentand the problems faced
by the NARS. Improved understanding could well be
accomplished through better communicaiion systems.
A corollany to this is the aeed toset up i national agri-
cultural development ageney as the contact institation
which would communicate with various intermational
and other rescarch centers to make an integrated and
viable national program possible,

2. JARCS should evplore the possibility of passing on
some of their programs to national research ssstems o
be undertaben under bilateral or other types of assist-
ance. There should be a sorting out of mature tech-
nology ready for extension 0 NARS. TARCs should
be ready 1o identin what the NARS could adopt.
NARS in wrn should nike clear what their capabili-
ties realistically enable them to attempt,

30 TARCS should form task forces for periodic review of
research programs in national centens designed: to
determine requirements for support,

4 IARCS should work closery with national research cen-
ters in identitving ways o increase productivits and
overcome poverts. and in hefping the NARS to initiate
aution towards these ends.

5. TARCS should comsider asigning some senior stfl” to
hest countries on a full-time basis in order for them o
he able to participate in national agricultural rescarch
and development activities. National scientists might
abospend sabbatical leave atintemational centens,

6. TARCs should assist in developing the technical man-
power profile of national research ssstems. Training
munt be oriented towards preparing voung scientists to
work in their own countries ising up-to-date knowl-
edge on available technology.

7. TARCS should consider conducting an n-depth study
ol returns-on-investment i selected national research
ssstems and in the JARC research network.

Relationships between NARS and |As

Since international associations as a rale originate and
are bised in developing countries. they usually fill needs
not s readily met by international organizations, The in-
dispensabilits of 1As has become s well established that,
as Venezian (19823 his emphiasized. should appropriate
IAS not enistin a region., or should they be inactive,a well-
considered  development strategs would promote ther
fonnation, and nurtuie their growth prior o tapping their
potential for sirengthening the NARS. “In fact.” Venesian
adds, “this initiative often cormesponds o the practices of
large international organizations, which view TAs as the
apprepriate institutions to provide continuity, or maintain
certain adtivities beyond the time when the international
organization must mose i to something che, This pat-
tern has heen characteristic of the activities of some foun-
dations as well as USAID. whose country programs have




had more limited time spans than those of inter-govern-
mental organiztions.”

Indecd. current and past experiences have demon-
strated many arcas and activizies related 10 NARS where
1As have an elfective contribution to make. The Bellagio
conlerence of 1981 (ISNAR/IADS, 1982) identificd the
following general constraints under which national pro-
grams operane, and 1o which IAs might respond helptully:

1. Short supply of qualified manpower, both scien-
tific and managerial. 1As might be able 1o take the lead
in organizing training. Any association that wanted to do
so, however, would have to find answens o several difti-
cult questions. including: wha fields, both scientiic and
managerial. need most attention: who should be trained:
how sheuld such training be carried out.

2. Incomplete access to good information on which
to base research. National programs ofien find it difficult
to discover what relevant work s going on outside the
country. International associations could disseminite such
information. Again, several guestions would have to be
answered fint: what tvpes of international intorniation
does a national program need most; in what form will
such information be most wseful: how should a national
program organize its own information program to gener-
ate material for intemational networks,

3. Inadequate intercountry coordination in research

programs. 1As may be able to facilitate the exchange of

penons and materials (e.g.. germplasm) with the objective
of minimizing duplication of research eflorts. They may
even be able w develop research plans which can be im-
plemented by individual member countries. In Southeast
Asia fresh attempts are being made to strengthen the
operating  mechanism of the  ASEAN - Agricultural
Research Coordinating Board. Likewise, regional mect-
ings of NARS leaders organized by IFARD and ISNAR
have been trying to lay the foundation for an eflective
dialogue among NARS aimed at overcoming the coor-
dination problem.

4, Insufficient advocacy of research system interests.
Both national governnients and international agencies
must acquire more undenstanding about the constraints
under which agricultural research is carried out. An insti-
tutional voice is needed 1o articulate problems and to
fobby for their solution. Buth IFARD and ISNAR might
have roles to play in this connection,

5. Weaki. .5 in public/private scctor research link-
ages. It has been noted that, particularly in the northern
hemisphere. an increasing amount of agricultural research
is being done in the private sector, Countries in the south-
em hemisphere can take advantage of this tum of events
by utitizing the [As to act as their intermediarizs.

Relationship between NARS and Dor:or
Countries and Agencies

For some time now donor countries and asistance
organizations have been major sourees of funds for the
national agricultural research  systems o deveioping
nations. This support has. in no small measure. been in-
strumental in helping to strengthen the NARS.

Boyee and Evenson (1975), in their analysis of national
and international agricultural research and extension pro-
grans, reported that the level of aid (in 1971 prices) to
developing countries for these activities was about 855
million in 1959, rising to SK0 or $100 million by 1963, hut

dipping to $60 or $70 million in 1971, OF this latter sum,

they estimated that United States, British, and French sid

for research. totated about $30 million.

Oram  (1978) noted  that expenditure on - national
rescarch systems rose during the 1970, His analysis indi-
cated that donor funding (in- comstant 1975 dotlars) to
national rescarch institutions averaged about 3364 million
a vear during the period 1976 o 1980, rising steadily cach
vear, in real terms, 1o about $460 million by 1974, after
which there were signs o a feveling-oft. Total dishurse-
ment for rescarch over the quinquennium. therefore,
exceeded $2 hillion, onee we add the cumulative 1976-80
funding ol nearly $400-million for the CGIAR institu-
tions. Donor contributions to national programe alone in
1976 appear to have been about four times the estimate
for 1971 by Bovee and Evenson: by 1980 overall external
support for agricultural research in the Third World, in-
cluding intemational and regional instittions, was prob-
ablv in real terms more than si times preater than what it
was in 1971 - approximately $540 million in 1980 com-
pared to SRO million in 1971,

Oram and Bindlish (1981) state that the 1980 aid total
is in itsell higher than (EFPRIS estimate of tatal national
rescarch expenditures by 63 developing countries in 1975,
This aid figure. moreover, does not include assistance
from OPEC. Saudi Arabia or Arab funds. nor any East-
emn Bloe country.

The increase in real terms in -osearch funding seems to
fellow from the recognition by an increasing number of
donons that improved agricultural technology is instru-
mental in achieving faster cconomic growth, improved
nutrition. greater employment. and more cquitable in-
come distribution. Such awareness has been retlected in
three developments:

1. a substantial increase in priority to the funding of
national agricultural rescarch by some large traditional
donon;

. awakened interest in supporting agricultural research
by newer donons:

3. increasing contributions [rom certain international and
regional funding organizations, in particular the devel-
apment banks (which entered the picture significantly
in the carly 1970s), and from more recently established
funds. such as the International Fund for Agricultural
Development (IFAD).

Despite substantin rescarch support gains since 1970,
Oram and Bindlish (1981) note a disturbing reveral in
the contributions of i number of donons since 1978 or
1979, Among 12 donons for whom they had annual data
for 1976-%0, 8 showed a decreased level of funding in 1980
compared 0 1979: 4 were already lower in 1979 than in
1978, There has abo been such a marked leveling-oft in
financial support for CGIAR institutions in the last three
seans that it practically amounts 1o a no-growth situation
in real terms.

(]

In the ciase of support to mational systens. Oram and
Bindlish (1981) reason that the apparently fower level of
funding may simply retlect the coincidental, simultancous
termination of i number of farge loans or grants. Looking
at the overall situation. however. it scems more likely that
the decline is a result of changing political and economic
circunmstanees i some major donor countries, Another
possibility. one which Oram and Bindlish hope is not true
but which they feel cannot be ignored. is “some loss of
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confidence in investment in resesarch s i means of aecel-
erating agriculiural prowth because of” espectations of
major benelits which have not vet been tultilled.”

Overview

Significant developments during the pint two decades
reinforee our optimism - that agnevltural - researck, i
approaching better times. Among these developments the
foremost desene recapitulation: the establishment of
NARS in developing countries: the growth of TARCs as
well as of TAs and the increising sctvity of donor coun-
tries, as well as of assistanee and desclopment organiza-
tions and institutions, in supporting agricultural research.

Nevertheless, the carly histories of national agricultural
rescarch ssstems suggest that much more remitins to be
done in the years abead. As matters now stnd. a host of
problenis, bothv internal and external, some indeed cosely

mterrelated. continue 1o undermine  the stabilits - of

matienal research ssstems,

There is an urgent need, for instanee, to strengthen the
NARS o that they can prove responsive to the challenges
o the 198 and sueceeding decades. The fact that desvel-
oping countries have practicalls deubled the resourees
allocated 1o agricultural research in the second halt ot the
197tk by combining ther own eftorts with those of var-
ious donors is encouraging, but should not generate fabe
dlisions, Exen w approach parits with the agricultural
research  situation an scientiticalls advanced  countries
wonld require muoltiplying overall 1980 expenditures by
o and one-halt” and the number of wientists by more
than three. For many poorer countries these multiples
would hive o be sl greater. Even among the better-
equipped developing countries, gaps installl manage-
ment deficiencies, and weaknesses in support senvices
reduce the eflectiveness and ampact o agricultural
rescarch, Mareover, the realizanon that external support
for agricultural rescarch i developing countries appean
to be leseling-oft or even declining is an especially grave
one when we recall the precarions foad situation in many
ofthese lands.

Horizontally. the NARS have vet o strike up smooth
working relationships among themselves in order to com-
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plement cach other’s strengths. Vertically, the NARS
should exert themselyes more 0 improve collaborative
efforts with the IARCs and 1As, as well as with donor in-
stitutions and development institutions and organizations,

At higher burcaucratic levels, there is i need for better
coordination of donor activities within developing coun-
tries, and., posibly, Tor a radical rethinking among donors
of how best 1o achieve an appropriate critical mass of
resourees at the national level. In the interests of maximiz-
ing available development asistance for building up
research and development capability in des cloping coun-
tries, it would seem eminently reasonable for such institu-
tions and vrganizations to peol together their resources in
mutual support of their common objectives, Such devel-
apmient sunport coudd then eflectively be channeled into
program networks responsive to the national priorities of
given developing countries. Such program networks could
ven well cover specitic commudity programs or specialty
arcis,

Summing up. we hase attempted to present abroad
contest i which to view the evolution and development
O NARSCTARCs and LA as well as the contributions of
donor countries and agencies @ the continued develop-
ment of agricaltural rescarch in developing countries.
Scen in such perspective, the need W bring shout more
productive working relationships among these sectors is i
slaring one,

Nutwithstanding encouraging strides achieved in agri-
cultural research during the past two decades, many de-
veloping countries have et to establish a viable national
research ssstem which dovetails into their specitic, press-
ing needs, This situation plices these countries far behind
others in the Third World which have already developed
reseiarch swstems and are thus in o better position to
achieve  national agricultural and - rural - development
objectives, One should realize. however, that a national
reh ssstemois not i care-all for problems that have
been impeding agricultural and rurad development in
poorer countries, The greater challenge lies ahead: how o
mitke the components of such i research system sene as
vihle instrument for national development.
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IMPROVING THE GLOBAL SYSTEM OF SUPPORT
FOR NATIONAL AGRICULTURAL RESEARCH IN DEVELOPING
COUNTRIES

W. K. Gamble
Director General

International Service for National Agricultural Research (ISNAK)

Introduction

The need for a global effort to reduce hunger and inse-
curity was clearly recognized by the architects of the post-
World-War-fl set of intemational institutions. Their con-
cem lead to the ereation of FAO (the Food and Agricul-
wre Organisation). which at present has 132 member
nations. During the early vean of FAOL far fewer coun-
tries existed in the world and there were only a small
number of agricultural assistanee organizations. An
explnion in the number of nation-states during the de-
wlonization era of the 19530s and 19605, however. created

demands for additional assistiance. As i result, a welter of

multilateral, regional. bilateral. and autonomous institu-
tions and programs arose o help out in the agriculturat
seclor.

Notable among new multifateral initictives were inter-
mational agricultural rescarch centers. Since 1972, the
work of these centens has been coordinated and supported
by the Consultative Group on [nternational Agricultural
Research (CGIAR). For the large number of bilateral
agencies which assist agriculural research and develop-
ment, however. no comparable organ 1o provide awr-
dinating support at the national fevel is generally avail-
able. In fact these bilateral. and many multilateral, initia-
tives are so heavily project-oriented that, in part as a con-
sequence of the made of support wsed. the viability and
productivity of the institutions which they seek 1o help are
in no sense issured.

This paper. therefore, s concerned  with - possible
reforms i modes of support for national agricultural
resirch swstems in their search for more viable products.
The reforms proposed seek W explont Jessons learned
from the CGIAR experience and to mateh these lessons
with the needs of developing countries and of donom,
While this paper prinnrily addresses problems ol fund-

ing. it recognizes that a ssstem of suppart is but one of
many important fctors that intluence the performanee of

a research institution. The discussion that follows i predi-

catted on three conyictions:

1. eflective agricobtural research ssstems are eriticad 1o
hringing about improvements in the well-being of peo-
ple in most developing countries:

. the accomplishments of agricultural rescarchen and

[

mstitutions are materially aflected by the system of

finance and support which provides their backing:

3 given changes that hive aken place in developing
countries and within the donor comimunity. reforms in
traditional support systems iy well be overdue

Shortcomings of the Present System
of Support

Over the past 30 seans the number of people active in
the agriculral development asistance field has in-
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creased rapidly. This growth has been uncoordinated.
with expansion taking place most rapidly at the bilateral
Jevel. Assistance has been subject to the ups and downs of
political fortune and to the often sudden vagaries of the
trade evele in donor country - economies. Among the
poarer countries priorities have oo often been deter-
mined by the availability of development assistanee rather
than by domestic needs or comparative advantage. These
developments have spawned o situation in- which an
ageressive seramble for seirce assistanee resourees among
and between aid agencies and their recipients is more
npical than cooperation or mutual achievement.

Actual investment in agricultural development and in
agricultural research in particular have but recently
shown significant growth. For a group of 51 developing
countries, it has been estimated that resources invested in
national agricultural rescarch have risen from 0.3% of
their collective agricultural GDP in 1975 10 0.56% in 1980,
These figures translate, for a large number of prominent
developing countries, into an annual growth rate exceed-
ing 10% in expenditure and/or the number of acientists
emplosed in agricultural research (Oram and Bindlish,
19K1).

This fse in the level of investment in agriculturad
research is important. [t comes, it least in part, in recogni-
tion of the critical function that effective rescarch can per-
form. Policv-maken are reaching for the high rates of
return thit have been generated by successful agricultural
research programs. Such expenditures embody the belief
that development of agricultural rescarch capacity in poor
countries may be one of the most effective ways for them
o meet their basic needs.

In principle increased attention 1o agricultural rescarch
is i shill in the rght direction. The outcome of this shifl
depends. however. upon the effectivenes with which in-
ereised resotrees going into mational agricultural research
are used. Performance is dosely related to the mode and
continuity of support provided to a country. from both
extermal and intemal sources, Without reform in the sup-
port ssstem there is reason 1o believe that returns on aadi-
tional investiments in the development of improved agri-
cultural technology will Ball short of expectations.

Ruttan (1982) has identified four basic organizational
maodeb of agricultural research:

I the USA  lLand-grant.  rescarch-extemsion-cducation
muodel:

2. the research institute model:

3. the department or ministry of agriculture model

4. the agnicultural research council model.

While significant differences exist among these organi-
sational nudels. for all the principal source of funding is
government  national. state, or provincial. Private-sector
Tunding of agriculiural research is nominal in most devel-



oping countries, though a levy is sometimes cuollected to
support reseirch on particular export commudities (e.g..
coflee, rubber),

In developing countries most resereh institutions aug-
ment the funds available from their governments with
grants, loans, and technical assistance. Each aid agency
{multilateral. regionid, bilateral. or private) that provides
such assistance has its own priorities. capabilities. and
made of operation. These may or may not mesh well with
the needs. priorities. provedures, and absorptive capavities
of recipient countries. Donor countries may use foreign
aid as an instrument of national forergn poliey and diplo-
matey. an arest in which goals are not necessarity compat-
ihle with those of developinent assistance itself. During
the 1970s, tor exariple. while there was o decline in
USAID resourcees allocated 1o countries where technical
and institutional needs were most severe, inereased alloca-
tions were yiade to countries considered politically sensi-
tive. In recent yeurs over 80 of the Economic Support
Fund has been disbumed to three countries - Tirael,
Egypt.and Jordan.

Clearty. much latitude exists for both disagreement and
improvement. Experience over several decades of devel-
opment assistance, however. backed by studies of what
has been doae aad how in support of agricultural
rescarch, suggests some major shortcomings in our pre-
sent system of providing assistance, policy-muking and
implementation,

Over-Reliance on the Project Approach

Most major development assistance agencies rely pri-
nitnly on the project approach, which appeals to ther as
flexible, and as convenient for: .

Assuring donor identity. This may be crucial 1o the as-
sistance agency in its continuing efforts at home to obtain
resourees fur ongoing work, The project as a discrete unit
can be described in presentations to Congress, for exam-
ple. or to governing councils. boards of trustees, or citizens
at large.

Administration and management. The project pro-
vides a handy unit for purposes of resource allocation,
accounting, implementation. and evaluation

Leverage. This may be important to the achievement
of"donor diplomatic or political goals at home, as a means
of enforcing “tied” sales. and in requiring certain per-
formance standards in order to extend a grant or provide
continuing technical assistance.

Participation. Because a project has an identity. this,
especially in bilateral arrangements, inereases opportuni-
ties for a personal donor-recipient relationship, A project
usually involves more than a cold. mechanical tinancial
transiction, Where technical assistance is mvolved, both
the giver and receiver may benefit. Fist-hand involve-
ment in and familiarity with international agriculture, as
acquired through projects. by donor country - profes-
sionals. can, for example, constitute a distinet gain in
human capital development for the donor nation,

Despite these desirable attributes, the project approach
as it generally functions has serious drawbacks, Through
it assistarce agencies may exert undue influence on the
content of national programs. Donors, bilateral as well as
multilateral. may dominate programs through their own
pereeptions of priorities. thiough efforts 10 maintain a
commitment schedule (e push ahead with facilities
even though they cannot be domestically stalled). or

through a selt-interested desire to market “tied™ inputs (1o
sustain political support from suppliers. univensities, or
consulting firms at home). Indeed. selectivity in program
support and donor bias may result in the funding of pro-
jects that are inconsist.nt with national - priorities  or
national progrant development. Such projects, as i result,
are often unproductive because the associated  invest
ments required for overall program effectiveness are
lacking (Gamble, 1982).

OFf even greater coneern is the anareness, won from
long experience. that in iself project support has rarely
contributed effectively to the development of viable
national agricultural research institutions. To speak posi-
tively for & moment, in a number of countries the project
approach his asisted the rapid devlopment of profes-
sional capacity and tacilities. Unforiunately. such rapid
development has all too often been followed by the ero-
sion or collapse of everall program capacity once external
project support starts to decline (Audila et al., 1980). In
tact, one may spectlate that aliernating eyveles of develop-
ment and crosion are inherent in the project approach as
itnow generally is applied.

External Orientation of the Incentive System

External project assistanee often provides an alterna-
tive to the winning of internal politeal and financial sup-
port for it program or institution. National program diree-
tors frequently find that the geneation of external sup-
port requires less intensive entrepreneurial eflort than cul-
tivation of in-country backing. The kind of domestic sup-
port for a project commonly required by donors (e.g..
matching funds. provision of counterpart funding) can
often be conjured up through creative manipulation of
budget categories or imaginative accounting rather than
by doing any real incremental spending. Such “paper™
financing is particularly prevalent when donor representa-
tives are themselves under pressure from the assistance
ageney management o "move” resources. Plans drawn
up frequently over-extend existing domestic investment
capacity (e.g. recurrent costs).

As a consequence of the various forees just mentioned.
most existing project systems have built-in incentives for
national program leadership to direct their entrepreneur-
tal cfforts towards the donor community rather than to-
wirds the domestic political svstem. The external rather
than intemal orientation of the incentive system therefore
does little to promote activity towards developing, build-
ing. and sustaining @ domestic constitueney (e.g., com-
madity groups among producers within the country),
Over-dependence on foreign support and the associated
absence of any politically or cconomically powerful indig-
enous constitueney contribute s'gnificantly w eveles of de-
velopment and erosion in national agricultural rescarch
and extension organizations, Any reforms in support sys-
tems should, 10 be sure, attemipt to reverse the pervene
vricntation of incentives that now characterizes existing
modes of research operation.

Inadequate Effort to Build Institutional
Support

Another reason why the tortunes of national research
chb as well as flow is that no means of generating under-
standing and political suppart are built into operations
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from the onset. While assumed 1o be important, the devel-
opment of institutional viability is seldom made an expli-
cit gaal of a project - or of the program of which the pro-
jeetis apart. Actions within the country itself” designed to
help assure continuity are trequently given low priority, it
undertaken at all Experience suggests, however. that the
fong-term - viability of agricaltural - rescarch - systems
depends on the emergence of organized producer interest
groups who are willing and able 1o exert influence on the
fegislative and executive budgetary processes. This is
because the support of agricultural rescarch forthcoming

trom finance and planning ministies, given the pressures

under which these ministries most operate, is not depend-
able. Their suppart is likely to fluctuate with perceptions
of the severity of temporany food crises and . foreign
evchange demands,

To assure reasonisble domestic levels of tiscal support
on aregular basis, national research program leaders and
program beneliciaries have o commit themselves i
sustained political development effort. FFrom the incep-
tion of any research endeavor, such an etfort peeds o be
planned for and made an imegral part of program activi-
ties. This means establishing contacts with firmers, export-
ers, consumers, and decision-makens on i seale and with
anintensity unusual for developing countries.

Excessive Diffusion of Resources

The project svstem lends itself o kiunching o frag-
mented set of nitiatives. This is especially true when indi-
vidual projects are independently negotiated with difler-
ent donors. The temptation is W initiate a maltiplicity of
smiatl, shott-term activities without concern for whether
they are adequately inked to one another, Many of these
seputrte projects of sub-projects may not fitinto, or in any
tangible sense support. a coherent mational strategy or
progeam. 15 o, diffision o domestic as well as external
resourees inevitably oceurs,

In the absence of adequate. unirestricted core budget
support and carried to an extreme, narrowly defined and
conelyrestricted - project Tunding, while  helpful - for
aceounting and for some monitoring purposes. can - ulti-
mately strangle an overall program. Diffusion of support
among many short-term projects can abho generite exees-
sive administrative costs, Refative to support that remitins
for productive rescarch, an unduly lirge proportion: of
limited available resources is spent burcaueratically. in
project formulation, negotiations, and monitoring.

“Stop and Go" Funding

Abrupt adjustments i resource flows, olten i conse-
quenee of some revision ina donor’s palitical views or
even of the individual preferences of changing donor
representatives, alo contribute to the erratic alternating
periods of plents and want which characterize the life of
mational rescarch institutions, This destabilizing foree is
exieerbated by the meonstancey of domestic suppon.

Most institutions, o qgreater or lewer degree. fiace
funding discontinuities. In- newly developing countries
with fragile institutions, such financial disruption can be
taatadl, I vitak seientists and administrators ire fost (o inter-
national organizations or other countries) during a pro-
fonged “lean™ period, sears may elapse betore replice-
ments can be fonnd. or trained.
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Inadequacies in Communication among
Donors

In several countries information exchange among
donors abont their programs and intentions is limited.
This may be the result of poliey cither on the e of the
denors or of national feadenship in the developing coun-
tries coneerned. Poor communication, however. ilso may
oceur simply hecause no appropriite. mechanism: exists
for asembling and exchanging reliable infornation of
this tvpe. Whatever the reason. instanees do oceur where
donors, perhaps unknowingly, actively compete for what
they consider 1o be atractive individual projects. What is
ciatse for concemn here is that for want of more adequate
information. projects of one tpe flourish while ather
aspects of the overall program, equalls critical. languish or
die.

Collectively. shortcomings of the above tvpes impede
effective use of available resources. 1170t were possible to
reduce or o eliminate the undesirable effects of these con-
straints, the support provided could have a far more con-
structive impaet on development.

The Needs of National Programs

A great deal of the foregoing discussion has coneen-
trated on donors and patterns of their cooperation with
mational progranis. The problem for development that
mational needs may not alwass wincide with donor priori-
ties has been stated explicitly in some phces and alluded
i in othens, Not evervthing about the project approach
should be condemned. What is absolutely necessary, how-
ever, s a well-articulated  program developed by the
national institution responsible for the work, o program
which clearly sets forth overall goi's and then established
procedures so that aid projects will be compatible with
them. National institutions should be able to formulate
their needs and make dear what assistance will be
required to meet these needs. This is already hippening in
some countiies, but more need to tollow,

How then might existing support ssstems be reor-
ganized i order o mitigate or even to eliminate the
harmful effects of the present shortcomings which we
have identitied?

Approaches to Reform
To improve support ssstems there are at least four

possible appraaches:
mudified project support mode:
multilateral mode:
Tormula funding:
. country-level research support group.

These approaches are not mutually exclusive: they all
contiin common elements.

Modified Project Support Mode

I we are realistic, the project, because ol its many attri-
butes. appears fikely to remain the mijor development
support vehidde, Becse of the sising cost o launching
and sustaining development initiatives that mithe any
appreciable difference, however, governments, privide
valuntary organizations, foundations. and other assistancee
agencies now increisingly seek partinens, Instezd of “com-
peting” among themiselves. they are alien isterested in
becoming “partners - program suppor.” even m-the
absence of any formally organized consortium or con-
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sultative group, With guidance from national otlicials in
those cotntries where priorities have been systematically
established, individual donons can be encouraged o help
underwrite components (projects) within a coherent pro-
gram. Such support can be strcured w include contribu-
tions toward esential core or unrestricted budget cate-
goriesas well,

The shorteomings of the “self-contained™  project
approach have become increasingly well undentood.
Maditications are being aade. The World Bank now
offens project Joans within the framework of & program
development plan. At the US. Ageney for International

Development, internal discussion is focusing on the wse of
“common theme™ regionad approaches to the transter off

technology and the development of institutional capacity.
Such developments are o be encouraged and their pace
accelerated. What the rescarch support group approach,
to he discused presently, can do that the project
mechanism alone cannot is o assure multiple donor par-
ticipation with the host country in - the developing and
sunding of the overall program ol an institution.

Multilateral Mode

This approach would channet all support through mul-
tilateral organizutions. I theory this appears o be an un-
complicated. straightforvard way o improve support sis-
tems Assistance on i program cather than i project basis
could be provided. asvistiance suited 1o the circumstances
ofindividual countries,

The problem here is that donors appear reluctant to
adopt this made as o means of allocating and administer-
ing thar hilateral assistance, They are not prepared
consign their bilateral funds - common pot which will
be managed by third party, The reasons for their unwill-
ingness are many. but they boil down 1o the donon” insis-
tence (quite understandable)y that, as the sourees of fund-
ing. they retain a direet voiee in determining where and
how their gifts are used.

On the other hand several bt eral donoms itre appar-
ently predisposed to join in-par eship with multilateral
organizations in support of - program. i’ appropriate
arrangements can be made. According toits advocates the
fourth approach o the reform of support systetms men-
tioned carlier. the one which involves o rescarch support
group, can he designed o preserve “donor sovereigniy”
while encouraging joint participation,

Formula Funding

Pnvisioned here is a move on the part of the donor
community toward program funding. In order o induce
national program directors to redirect their entreprencur-
iaal efforts towards building domestic potitical and econom-
ie support. @ formula needs w0 be developed which

would tie the size of donor contributions 1o the growth of

domestic program . support. As - domestic support in-
creised. donor contributions would also rise. The formuliy
would adjust the ratio of external to domestic support to
take into account differences in fiseal capacity. Donons

might gree. for example, to provide as much as ' of

the mational agricultural research budget in acountry with
Jow fiscal eapacity. while the externally provided share
might drop to 10% in a country with high fiscal capability.
Tow could such i system evolve from the multiplicity
of existing hiliteral and multilateral wssi tunee programs?
One possibility would be for the donor com aunity to

place its resourees in support of @ national agricultural
rescarch system into 4 common . fund. The formuli
method of allocation as agreed upon by the countries in-
volved would then apply. The commuon fund, in .
would be administered” by an existing - international
ageney such as the World Bank, the United Nations
Development Programme, or the Foad and Agriculture
Organisation.

There are decided advantages o this approach. Sup-
port would go o an integrated program. not be pareeled
out projet iy praject. The level of support (o the program
would be determined by taking into account national fis-
il capacty. the importance and potential of” the agricul-
turad sector. and the fevel of domestic resources actually
provided. The matching of funds would be “real™ and
subject o caretul audit. Formula funding would thus be
wonducive to building national support for agriciwral
research becanse of the modified incentive structure.

I, however, donor resourees were contributed 1o a
common fund for third parts administration. donor inter-
est and commitment might rapidly fade. The diseretion-
ary Tatitucte of foreign affiairs ministries in donor countries
would e somewhat compromised.  Legishuures and
administrators in- donor countries might view formula
funding as i “open cheekbook™ approich with - their
retamng only limited control over program level or con-
tent. Resistance 1o formulka support through a common
fund might alw be expected from special interest groups:
assistance ageney stall membens, comsulting firms, and
univenities who would foresee less need tor their services:
developed country exporters of goods and services whose
sale of “tied™ items might be threatened: multilateral
ageney sttt membens who might anticipate - decreins-
ingly important role for their institution i theis were not
the eovrdinating”™ organization: and the leaders ol pro-
jects i developing countries who have a proprictary inter-
estin maintaining present modes of iunding.

For a reform (o be adopted it must achieve general ac-
ceptince at the ounet. The formuliy funding concept
embuodving i common fund cannot cliim such approval.
Resistanee 1o becoming a4 contributor to a common fund
administered by another ageney is oo widespread.

Country-fevel Research Support Group

This approach is indebted to the experience which has
heen accumulated with the CGEAR model. To form and
operate i country-level research support group (RSG)
will require close working relations between the host
country and aid agencies, and improved collaboration
among. donons, Inorder 1o function an RSG needs to
have at its disposal o relatively long-term program for the
development and operation of the national agricultural
research system, To drall and keep this program up (o
ditte. the national rescarch system may require external
ansistance, but in general the program should be the prod-
uet of indigenous experts nagricultural science and
development. To help shelter the program from shifling
political breezes, emphisis should be placed on long-term
agricullural rescarch needs and goals, and on the in-
cremental steps required tor implementation.

IUis expected that long-term prograny development and
the setting of privrities would be undertaken together with
members of the RSGL Onee an peeeptable program: has
been framed. donor members of the RSG. it is hoped.
would collectively agree to help provide the host country
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with the components essential to the exeeution of the pro-
gram as i whole, The host country, in turn. would issume
responsibility: for moving its national research program
atong the agreed-upon development path.

Initial commitments might be tor three w tive vean,
sithjeet to annaai review and counse corrections suggested
by analysis and feedback from actual experience.

Use of an institution such as an RSG can potentially
help a developing country in i variety of ways:

L to avoid many of the pittidls of the project mode,
while retining several of ity positive attnibutes, Donor
wdentity: could be retained by relting grants o coni-
ponents of the agreed-upon overall program. These could
then even be called projects ifL for administrative pur-
poses, this was considered desirable. Donor-recipiem
negotiations, most of which would take place at group
level, would become meaningtul. for the RSGL like
CGIAR, would be likely to involve bilateral grants devel-
oped in the framework provided by i torum of multiple

donots and the bost country. The imperonal process of

contributing to i common fund is not envisioned. This
does not. however. preclude “incentive funding™ of o for-
mula type. At the same time the danger will be held o a
minimum that any single donor dominate the priority-set-
ting process or that esential program components he
slighted.

2 w0 build a national constitueney by coneentrating
right from the start en this essential ingredient for viabi-
lity. The donors, for example. might agree to increase
their contributions by some friction of the rise that oceurs
in the real support provided by the nation involved. Aller-
natively other matching provisions might be agreed upon
o provide incentives for nurturing  and unu\.mn-'
national constituencics.

310 provide reasonable continuity in support. Com-
mitments would be fitirly long terns. sibjeet to review and
extension well in - advanee of termimation dates. This
would diminish the risk of program fragmentation fre-
quently associated with narrowly defined project funding.

4. 1o reduce the administrative and management work-
load of the host country through the pl.mnmu and review
plw.w.\ which the RSG would follow.

3.t place donons in o position of genuinely comple-
menting and supplementing one another and the national
program instead of their wastelully competing for “good
Investment opportunities.”

6. to tighten its own priority-setting. performance eval-
wation. and program modification process by swstemati-
cally meeting RSG o requirements, drawing  whenever
necessany upon the professional expertise of RSG mem-
ben Fundamentally, success in the use of the RSG
approach would require all parties involved to be open to
learning by doing. Such & support mode is often dis-
cussed, but little used. a fact which suggests perhaps that
its implementation is no simple matter,

Implementation

The preceding assesment of approaches e reforming
support systems indicates that the research support group
merits our recommendation, It must be recognized tha
the RSG procedure is not one that can or should be
applicd o all countries. Many countries have alternate
swtems already at work, Ebewhere, however. it there s
interest and need. host countries may wish to test the idea
i cooperation with donon. No precise pattern for such a
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lunding arrangement exists, Before implementing any
such system, however, it would seem that membens of the
incipient RSG would iive to reach agreement on strue-
ture, govermnee, function, and related matters.,

Membership

The host country. probubly  through its  national
research institution and the appropriate ministry or minis-
tries. would delegate members for the RSG. Each exter-
nal donor. multilateral or bilateral. prepared to provide o
spectticd minimal level of support would abwo designate
memben, presumibly: professionals familiar with the host
vountry.

Organization

The RSGYN chidirperon should be named by the howt
wountiy, Insome countries a rotation o the exeeutive
pesition among group members might be preferred, The
RSGN seeretary would abo. in all probability. be pro-
vided by the host country. Inthe initial stages external
technical assistance 1o e secretariat might be provided
by one of the donor menshers or by an organization such
as ISNAR. Leaderhip responsibility for the management
and operation of the group would be vested in the host
country.

Functions

1. The RSG o would participate in discussions through
witich o program of development for the agricultural
rescarch svstemy is formulated. Such o program, perhips
encompiwing the first five seans of the RSG's existenee,
would specifs o workplan, priority activities, cements o
be expanded or reduced. and o proposed budget. The
program budget would be developed within the frame-
work of the country's needs and expected resource avail-
ability. The RSG would not develop the document itself
hut might provide technical assistance as well as guide-
lines for intemal review (ic. means for determining the
locai refevance and importance of the: problems bemng
addressed and of the research methodologies being used:
procedures 1o establish links with the country™s extension
and educational institutions),

2. The RSG would work out, within the limits of avail-
able resources. how to provide the external support
required collectively 1o sustain components judged esen-
tial 10 the program as o whole, I the procedures evolved
by CGIAR were fllowed, individual donors would make
grimts in support of identifiable components of the
agreed-upon programs (including allocations to core -
uvities of the svstem). These would be bilaterad, and nego-
tated in the multilateral forum of the RSG. Such grants
would be subject o rules governing both the grantor and
the grantee. Even remonable elort would be made to
simplify the terms of the grants, however, as well as to
provide relatively long-term and harmonious time franes,
1o standardize review and evaluation procedures, and 1o
meet matching requirements.

. The RSG would develop provisions for integrating
enisting project or program grits and oans into ongoing
budgets. This process would be virtwally awtomatic if” the
inittal donor members of the RSGrepresent institutions
adready active in the country,

4. The RSG would formuliate operating guidelines for
itselll principles to help establish pnudmu. attitudes,
and style of operation. These might include: adoption of
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relatively informal or consensus modes of decision-niak-
ing: building in of incentives for developing increased
support for “and commitment 1o agricultural rescarch
within the country (e, provisions in fund matching
arrangements for external assistiance o rise s real domes-
tic support increases): encouragement of interdisciplinary
approaches o problem diagnosis and solution: institution
ol an-fiarm research, possibly s a joint effort with exten-
sion services: and svstematie feedback from representa-
tives of producer groups in the eviluation process,

5. The RSG would establish i meeting schedule and
agenda. Initially it might be desirable tor the RSG to meet
twice per vear. The finst of the two meetings could well be
devoted o an asesment of the program’s perfomuinee. a
review of plans, and discussion of needs for the coming
vear. Major poliey isues would be addressed i this
forum. The second meeting would then coneern the
budgetary process itsell  the matching of progriam
requirements with available resources. The productivity
of these meetings will be determined. in no small mea-
sure, by the adequacy and quality of the materials assem-
bled or prepared in advance by the secretariat.

Budget

While the members of the RSG would underwrite the
conls of the participation of their representatives, the see-
retariat, the program-budget group, and  posibly the
chairperson will require: budgetary support. One of the
tests of the RSG concept may be (he capacity and willing-
ness of the host country to meet the essential running cost.
of the new organization. As a gesture at the start, donors
might decide to provide technical ascistance and/or finan-
cial help to the secretariat for the tint three to five vean,
Without a substantial national financial input and com-
mitment, however. the new RSG might come (o be
viewed as i toreipn implant rather than an indigenous
organization created to serve Jocal needs.

Nesxt Steps
Before meaningtul discussions concerning the estab-

lishment of an RSG can be undertaken between o poten-
tially interested developing country and donors, some in-
dividual, group. or institution must aceept responsibility
for claborating the ideas discussed here, for helping
dosign and implement trials -~ iFan experimental effort is
to be made, and for analyzing the results. Then national
leaden will have to decidé if they wish 1o punue the RSG
approach further. Should they wish to embark on a field-
testing venture, they nit:

1. identifv countries and donors interested in exploring
and implementing the ideas skeiched in this dralt
paper:

2 seck wins o asemble information on and simul-
tancosly assess worldwide experience with consortia,
consultitive groups, or similar institutional arrange-
ments for mobilizing support for the development and
operation of research systems:

3. revise the content of this draft paper in light of com-
ments and suggestions reeeived and insights obtained
from research on prior initiatives of this nature:

4. determine ways to help one or more of the countries
and associated donors that desire to do so develop and
operate i RSG or similar system: these efforts would

include the formulation of testable hypotheses and

goals for evaluation purposcs.

S, establish a means to monitor whatever trial eftorts are
undertaken, subsequently analyzing performance, and
reporting the results.

Conclusions

While interest in national agricultural research institu-
tions is increasing, together with available levels of fund-
ing, serious shortcomangs in their systems of support have
become apparent. These have arisen in part Irom an over-
reliance on the project approich and the perverse twist
which it gives to rescarch entreprencurship, Incentwes are
stacked - favor of cultivating externad agencies rather
than building up national support. Leadenhip is preoceu-
pied with courting foreign aid, so that no effective constit-
ueney (producer groups, exporters, consumers, suppliers)
emerges inside the country, As o result, the vibiliy and
long-terin productivity of the national rescarch establish-
ment is threatened because it enjovs inadequate political
and grassroots support. Often then, the effectiveness with
which resources are used fidls Far short of the expectations
of both donors and developing countries themselves,

While the system of support is but one factor influenc-
ing research productivity, its improvement can contribute
o huge gains in performance. All available information
indicates reform is overdue. Othenwise, the transter of
resottrees o mational research may even prove counter-
productive,

Identification of the shortcomings of current research
systems o suppert facilitates the choice of a preferable
approach. A mode that places principal responsibility for
planning and implementation squarely on the shoulders
of the host country, at the same time providing incentives
to build local constituencies, holds exciting promise. The
innovative system of support developed by CGIAR
contains many clements worth trial “and adaptation.
Reforms might proceed along other lines as well. In
general, however, evidence encourages the beliel that the
most promising and comprehensive approach to reform
involves creation of country-level  consultative  groups
composed of host country and donor members.

This draft paper calls these proposed institutions
research support groups (RSGs). Tt suggests that national
leadens consider establishing RSGs in those developing
countries where both the national leadership and donors
are prepared to experiment with the coneept.
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Introduction

A problem in agricultural development which all de-
veloping nations face is how to obtain estimates of the
food-producing potentials of different soils under increas-
ingly intensive cultivation. Two things are needed for prop-
er evaluatioa of a nation’s soil. One is a soil classification
system that serves as a puide for making and interpreting
a soil inventory: the other is the soil inventory itself. Many
national institutions are developing adequate capabilities
to identify and classify soils, but in most cases they are not
vet able to transtate this information into practical pre-
scriptions for farming systems that will increase food pro-
duction. For a classification to be effective it must accom-
modate all soils in the world. since agrotechnology
transfer requires the use of a comprehensive system that
can accommodate soils on an international scale. The
classification system mwst also have sufficient depth to
enable soil responses o management and manipulation
to be predictable.

Farming Systems Research and the
Agricultural Environment

In farming systems research, as in other types of
research, the agrotechnology transfer process involves the
continuum of technology generation, verification, packag-
ing. dissemination and use. This in effect means conduct-
ing research in soils on a4 number of locations, such as
research centers. verification station sites, and farmers’
fields. This methodology derives from increasing ccogni-
don of the fact that most experimental results are
location-specific,  season-specific, pgenotype-specifie, and
managementspecific. Their extrapolation to other sites.
seasons, cultivars, and management methods requires an
understanding of the whole complex crop system. Most
agronomic experiments contribute little to such under-
standing because of the lack of balanced site (soil) crop-
weather-management data. Specitically with soils, it has
been pointed out that an enormous number of field
experiments involving fertilizers have been conducted
over the years throughout the world. Tt is sad to note that
findings have usually applied only to the exact crop or en-
vironment in which the experiment was done. therefore
providing litle guidance about how the crop would re-
spond at another site or in another season. Results have
rarely, i ever, been compared with any existing theory
about how the crop in question might have behaved bad
it heen exposed to slightly different soil or weather condi-
tions,

It is ordinarily accepted that the production base of any
farming system is plant growth, which is influenced by en-
vironment and nlanagement. Environmental conditions
are taken as factors that influence plant growth but are
not subject to madification by management. Zandstra
(1977) considers plant growth and crop vield (Y) to be the

result of two multidimensional vectors, the environment
(£) and managemeni (M), so that Y = [(E. M)

He regards the environment to consist of such land-
and climate-related variables as available rainfall and irri-
gation, textural profile of the soil. phreatic level, soil tox-
icities, the topographic positions of the field. use or non-
use of bunding. day length, solar radiation, and tempera-
wre, and of the availability of such resources as power.
labor. and cash. Management includes the types and ar-
rangement of crops in time and space (the cropping pat-
tern). 1t covers choice of variety, and methods of crop
establishment, fertilization, pest management (weeds. in-
sects, and diseases), and harvest (compossent technology)
for all crops in the pattern, The economic performance of
the system depends on the cconomie environment: the
cost of inputs and prices for produce.

Strictly speaking. farming systems research addresses
itself to cach of the farm’s enterprises. and to the interrela-
tionships among them and between the farm and its en-
vironment. The research uses information about the
farm's various production and ¢onsumplion systems i
identify ways to increase the efficiency with which the
farm uses its resources (Zandstra etal., 1981).

Target and Research Area Selection
Effective selection of target and research areas is one of

the critical activities in the farming systems research pro-

cess,  Sclection  begins with  bigh-level  governinent
decision-makers deciding on one or more target wureas as
special foei of attention. The designation o specific
revzarch areas then begins and continues until improved
technologies are diffused throughout the target area step
by step.

The process of selecting arcas proceeds roughly as fol-

lows (Shaner et al., 1982):

1. the decision-makers select the target arca or areas:

2. the research team divides the target area into st’ — reas
acconding to characteristics: most important fo - 4e
farming systems rescarch effon;

3. the team seleets the research area within the target
area;

4, the team seleets farms and farmers within the rescarch
area for conducting on-farm research:

5. when research results are promising, the team and the
extension services select multiple locations within the
target area for verification of new technologies on a
broader scale:

6. if the results of the multi-locational tests are satisfac-
tory. the team and governanental agencies select areas
for pilot production programs to cevaluate the new
technelogies on a more intensive scale;

7. alter resolving any problem arising from the pilot pro-
duction programs, the extension service and other rele-
vant agencies implement the new technologics accord-
ing to suitable sub-areis within the target arei
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8. finally, these government agencies may extrapolate
relevant technologies to similar areas outside the target
arei.

The team uses a broad range of data for targetarca and
sub-area selection which includes information on the en-
vironment, b its work in Southeast Asia, IRRT developed
an approach which classities the physical resources of an
are iceording to s climate. topography, and soils. On
Asit Cropping Systems Network sites, fand types have
been identified on a bais of the most important deter-
minants - those which most strongly influence the per-
formance of cropping patterns inan area. To date, the
soil's phasical profile testure. clay tvpe, and hydrological
variables (seepage and pereolition. and the field water-
cnvironment potential) his e been most usetul in the iden-
tificaiion of land units in wetland production complexes
(Morris et al., 1979, In dvkand production: complexes,
slope and soil chemicar factor (pH, organic matter. or
cropping historv £2etilin ) have been tound 10 be more im-
portant (Mcl:. b and Etlendi, 1979),

The tollowing steps and issues relate to assifving fand
types for cropping svstems research (Zandstra L al, 198D,

1. First, separate the 1ond wpe into drvland and wet-
land.

2. Then differentiate between irrigated and rainfed
land. Rainfall will normally not vary sufliciently from
place to place within a site o necessitate stratifving the
arcas on the basis of raintull. Irrigation, however, can
greatly vary, With respect to irrigation, the source and the
duration of irrigation can be important,

3. The next most important quality for identifving
land type is Tandscape or geomorphology. Although this
does not intrinsically influence crop production, it is
associated with many determinants, such as soil depth,
depth to water  table,  water-cnrichment  potential,
slope. soil texture, and tertility.

4. Iewetland areas the lowest sind highest position of
the water table can have great reicvance to the types of

cropring pattern suited for that lind type. An area with a
shatlow water table (fess than 1 m) during the dry seison
may have a vastly diflerent production potentiad from one
with i deeper water table (greater than 2 m). In areas sub-
jeet to flooading the water table will be above ground level
tor part of the vear, and the duration of flooding will
beceme an important determinant,

5. Because of its effect on soil-water relationships, soil
texture is the next most important determinant of the
cropping system. Substantial dilterences in clay content
may justity the recognition of o different fand type and
the development of a difterent technology for it.

6. Sail tertitity and soil chemical conditions are two fac-
tors that can often be corrected by management.

7. Major sociocconomie ditferences oceurring within sites
can influenee cropping patterns and need o be identitied.

Plant-Soil Interpretations

Plant production depends on the kind of soil climate,
what mn does to the soil and his skill in doing it. The
plant relationship is based on those soil properties that
affect root ramification which, in . are dependent
upon the supply of soil moisture and plint nutrients,
Manipulation of these soil properties is a part of minage-
mentinput (Bartelli. 1978 & 1979),

A plant production function involves proper crop selec-
tion, proper timing of management inputs, and i clear un-
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dentanding of plantsoil-water relationships. It has been
established that the following measurable properties in-
fluence plant-soil relations: effective depth or the root
ramification zone, particle size -asiztbution, organic mat-
ter content, salt content, caticn exchange capicity, base
sataration, <y mineralogs. penneability, saturated and
unsaturated conductivity, sHil wetness, depth o perched
or apparent water table, aviilable water-holding capacity,
and shape and degree of slepe

The Tand gualities important to crop growth can be
summarized as moistare nailability, oxvgen availabiliny
i the oot zone, nutrient avaikabilins, and the absence or
presence of osicities. With respect to management. resist-
ance o erosion, traflicability, length of drv periods tor
land preparation and hanesting, and resistance to com-
paction are all qualities which play major roles (1°AO,
1976).

Rational Land Use and
Land Classificztion

The technigue which makes it possible to determine
the most suitable we for any area is “land classification.”
There are many different systems of classitication, each of
which consists of categorizing the Iind according o some
special  property. One kind of classification s made
according to suitability for a particular crop or cropping
system: very suitable, fairly switable, and not suitable.
Suitability for a particular form of fand use is often the
basis of a classification system, for example, suitability for
a particular farniing svatem.

Like other Kinds of fand classification, the freguently
used land capability classitication practiced by the United
States Department of Agriculture has o particular pur-
pose. This purpose is to record all relevant data which
might aflect i decision about the combination of agricul-
tural use and conservation measures which allow the most
intensive agricultural use of Tand while keeping down the
risk of crosion. All fisctors and characteristies whick in-
fluence the risk of crosion must be comsidered. This is
done by finst collecting all the relevant facts in o soil sur-
vey, and then assembling them in 4 convenient order
known as a standard soil code. The standard soil code
consivts of a series of letters and figures, cach of which
denates the value of a particular characteristic. A typical
code used in the Philippines looks something like this
(Hudson. 1971):
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and the physical features described are in these positions:
Depth - Testuie - Permeability
Slope - Erosion

The efiective depth s the depth of il that can provide
a medium for root development. retin available water,
and supply available nutrients.

Texture refers to the mechanical compoition of the top
Eaver of sail. In undisturbed soils this is the wopsail, or the
A horizon. and in arable Tand it is the sail in the plow
sone. This will have a depth of from 150 to 250 mm, the
lower limit often recognizable by a change in color.

Sail permeability is detined as the ability of the soil to
transmit air and witer. Quantitatively, permeability is the
rate of flow through a crossssection of siturated soil per
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unit iime under a specitied hydraulic gradient,

Consigerable variations are found in slope. In the Phil-
ippines the dteepest slope which is classified as arable is
K%,

All soil uneey coding svsteins include some issessment
of how much erosion damage has oceurred in tue past.

Appendix 1 provides the description and range of
values used in this classification,

The attribution of a picee of Tand to one of eight capa-
hility clisses is determined by considering several of the
soil characteristics which have been asessed in the survey
and recorded in the standard soil code. Each capability
class has specitied limits tor each tactor, For asail o be
Lated as belonging o a particular capability class, the spee-
ification for eveny factor must be met. The fint four
classes are suitable for cultivation, the remaining are un-
suitiable (Appendix 2).

One quanatative ssstem of fand capability: classifica-
tion iy wide use is the US. Bureaw ol Reclamation Irriga-
tion Suitability Classification (Maletic and  Hutchings,
1967). This svstem s wsed for the specific purpose of
determining the extent to which land is suitable for irriga-
tion. The definition of suitability includes the expectation
that there will ko protitable production on a permanent
bitsis under irngation. Thus the kind must have a favor-
able “payment capacity.” which is defined as the residual
funds available o pay the cost of irrigation water after all
other costs have been met by the farmer. This is expressed
as an equation where Y = pavment capacity: X, = pro-
ductivity rating (7). X, = land development cost ($) and
X, = farm drainage cont ($). Budget analyses are used to
derive the constants i b, ¢ and d in the equation,

Y = - + bX,-cX,-dX,

Land classes are developed which represent specified
ranges in the economic evaluation. Six classes of Tand dis-
cussed in App :ndix 3 are used: four are arable linds, two
non-wable. 1iw arable land is land which, in adequate
size units, and it properly provided with essential improve-
ments such as leveling. drainage. and irrigation, would
have enough of a sustained production capacity to meet
all production expenses and pay the costs of irrigation.

The Benchmark Soil Concept and
Agrotechnology Transfer

The benchmark soil coneept is related 1o the idea of
transferring technology by analogy. A benchmark soil is
one oceupyving a key interpretation: pesition in the soil
classiticatton framework and/or covering a lurge area. Itis
considered to be a representative reference site from
which rescarch results, or best farmer practices, can be
transferred or extrapolited to other soils with similar prop-
Crtes.,

On the basis of the benchmark soil concept a project
has been set up which has as its stated purpose the testing
of an innovative methodology for use in developing coun-
tries to help them obtain adequate agrotechnology for in-
creased tood production and better nutrition (Swindale,
1977). The concept being tested poses a fundamental
question: can agrotechnology be transferred from one
region to another on the basis of Soil Taxonomy at the
family level? The project aims to correlue food crop
vields on a network of beachniark tropical soils and o
determine  scientifically - whether agroproductive  tech-
nology is *cansferable among tropical countries. To attain

these objectives transfer (soil fertility), variets. and soit

management experinients are being carried out on care-

fully selected benchmark soils in the same soit families in

a number of tropical countries, among them Indonesia

and the Philippines i the ASEAN region. The implicd

assumption is that sutls which befong o the same phise of

a soil family are considered sulficiently similar to sustain

the transfer of agrotechnology from one region to

another. To account for the efiect of weather. such climat-
ic variables are monitored as temperature, raintall, rela-
tive hunuidity, solar radiation, wind speed. wind direction,
and soil temperature., Procedures incdude the use of irriga-

tion 1o supply the desired amount of soil moisture 10

nake this a controlled variable.

The USDA (1975) soil classification system: entitled
“Soil Taxonony™ is o multicategoric comprehensive sys-
tem that groups soils with similar physical and chemical
properties which affect their behavior and use (Appen-
dices 4 and S provide briet descriptions of the multicate-
gorv system). I the USDA dassitication svstem. proper-
ties useful in interpreting soil sunvess for agriceltural and
non-agricultural use are provided in the soil fimily cate-
gory. To meet most of the needs for practical implementa-
tons, sails are grouped so that the responses of compar-
able phases of all soils inone tamily are nearly alike. Thus
the family occupies the critical posttion in Sail Taxonomy
between the heterogencity of the subgroup and the homo-
geneity of the series (Johnson, 1978),

Families are detined by i number of properties:

1. particle size distribution in the horizons of major bio-
logic activity helow plow depth (the “family control
section™):

2. mineralogy of the siamte horizons that are considered in
naming particle-size clitsses:

3. soil temperature regime.

Other characteristios, such as soil depth penetrable by
roots, sail slope classes. sail consistenes clisses, classes of!
coatings on sand. classes of cracking, content of polysul-
fide. ete.. aie applied if they are important in a particular
subgroup. Soil tamily properties are particularly signifi-
cant to the movement and retention of water and
acrition, and so atfeet the use of soils for growing plants.
Thus soils that oceur in widely separated parts of the
world and atre classitied into the same soil families should
have nearly the same management requirements and
similar potentials for crop production.

An excellent example o illustrate this point is pre-
sented by Uchara (1978) on the Black soils of the Red-
and-Black complex fourd in ICRISAT's experimental
station area. In terms of management, these Black soils
are more clearly related o the Black soils of the same
family that oceur in other regions of the world than to the
Red soils that oceur adjacent to them. Ucehira comments:

The deep Bliaek satl (Vertisol) at TCRISAT has the

fiumily name “tine. clvey, montmorillonitic isohy-

perthermic, typic Pellustert,” TIts Red counterpiurt

(Altisohy has been classilied as member of the

“clayey - skeletal. mixed, isohyperthermic Udic

Rhodustalts.” Two important testures indicated in

the niumes of these soils are the soil moisture regime

designated by the fetters “Ust™ in Ustin, Ustert, and

Ustall. and the temperature marked by the term iso-

hyperthermic. It is no accident thit one of 1CRI-

SAT's main research foci is directed towards opli-

mizing water management in crop production, The
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pronounced dry spell. which stands as & major
feod-production: constraint, is indicated at a very
high Suborder category in the classification scheme
by the prefix Ust, which is taken from the iatin
word combust (to burn).

There are soils at ICRISAT. however, that remiain
wet for long periods during the vear, These are soils
found in the Tow arcas. They are membens of the
“fine foamy. mixed. isohypertiermic family of flu-
ventic Hapliquepts.” Their wetness is indicated by
the letters Agu in Aquepts.

The results of JCRISAT land and water manage-
ment work, therefore, hinve wide application noy
anly in the Indian subcontinent but also in - the
semi-irid regions of the tropics that have compar-
able soils, TCRISATS ccological niche is clearly
defined in the Soil Taxonomy by the Ustic muois-
ture regime. Extensive arcas in the tropics do have
Ustic moisture regimes and therelore can benelit
from the practical management systems developed
at ICRISAT.

The Ustic ccological niche however is still o
bro. 4 to permit practical transter of technology.
There are. Tor example, soils in Bravzil that are
classitied as Acrusto. Undike the high base soils at
ICRISAT. the Acrustox are weathered to - the
extreme (Acr means extreme). In Acrustox, fentility
problems are as limiting as the water constraints.
Even the soil water management system would
need to be madified to suit the conditions of Acrus-
tox. A high cay Acrustox and a high clay Pellustert
would have very different water holding and water
transmitting properties. These differences among
soils become inereasingly dear as one maves down
the taxonomic ladder.

The soil water relitions, or for that matter many
agronomically important soil properties of Acrus-
ox and Pellusterts are implicitly specified in the
family category by texture and mineralogy. In
general. water transmitting capacity decreiases as
clay content increases, but for equal clay contents,
the water permeability of Acrustox is markedly
higher than that of Peliusterts.

As it is for most important soil parameters, soil per-
meability must be terpreted from testure. miner-
alogy and other diagnostic criteria used to cassity a
soil at the higher categories. Particle size di .ibu-
tion and mineralogy are the principal ciuses of the
physical and chemical characteristios of a soil. The
effects such as soil eroston. warter holding capaity,
phosphorus fixation, soil compactability, nutrient
retention capacity, phosphorus and i host of other
acvessory charieterstion must be inferred from the
causative and diagnostic features, The ability to
extritet as many weful aceesory characteristios s
possible from a classification system grows with ex-
perience.

I a1 soil classitication system s o serve as a basis for
agrotechnology transfer the system must stratity cli-
mate. as well as other crop production: parametens.
In Soil Taxonomy, doud cover and rainfall are
related to the soil moisture regime that appears in
the Suborder category: sail temperature, which is
related to air temperature, appears in the Fanily
catezory .. The soil temperatures are stratified into

warm (hyperthermic). moderaiely warm (thermic),
cool (mesic) and cold (frigid) for temperate cimates
and isohyperthermic, isothermic, isomesic and iso-
frigrid for the tropics...

The Need for a Soil Inventory

Suil inventories of various intensities in different scales
are obviously needed dor use at all levels of planning.
development, and utilization. Swindale (1977) lists several
“cales for soit maps: 1 million and 1:250.000 for national
and regional planning, 1:20000 with phases of soil series
for rainfed farming: and 1:5000 with phases of soil series
for irrigated farming. Murthy ¢t al. (1977) recommends a
minimal scale of 115000 for detailed soil mapping. with
phases of series as mapping units, and 1:50.00 for recon-
naissinee mapping with association of series which helps
in correlation and’ interpretation for planning and deve-
lopment at the micro ind macro levels, respectively,

For an appraisal of the productivity of an area, it is
necessary o hy a1 fair knowledge of the kinds and distri-
bution of its suils along with their physical and chemical
properties. Uniformity in scales, mapping units. composi-
tion, and intensity of observations has to be strictly main-
tained since it is necessary for soil correlation, From such
dat, sl classification  interpretation can - be
developed to suit requirements (FCAR, 1982).

Material in a sl inventory is usually supported by
chapters on physiography. climate. vegetation and land
use, sails in relation o factons of soil formation, micro-
morphology, use of survey infornvation, and soil maps for
land-use planning. Such 4 report as a whole supplies
necessary hackground for undenstanding the soils of a
givenarea,

Implications of a Comprehensive Soil
Inventory 3ystam to Farming Systems
Research and Planning

Shoukd the encouraging results now being obtained in
the Benchmark Suils Project become more definite in sup-
port of the project’s basic hypotheses, countries will need
to reassess field research in detivities such as in farming
systems, which is noted for it high site-specificity. Con-
tinuing favorable results would have the following impli-
cations:

1. a ot of research information will suddenly become
available for immediate use or adoption;
. cost o site-specifie trials will be greatly reduced:

the transter of informittion on il management prac-
tices, crops and cropping systems, water management
practices, erosion control measures, suitability to new
crops. cconomics of crop production, use and prob-
lems of irrigation, and other components of fanning
svstems will be enhanced.

It will also be possible o conclude that because of the
buili-in svstem introduced in selecting research sites and
stations based on the soil family level. i network of bench-
wark soils for various important sail familics would help
in streamlining research in agricubture, particularly farm-
ing system rescarch,

The basic structure for achieving desired research efli-

cieney already exists. according to Beinroth et al. (1980):
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... in the form of a network of national and interua-
tional Agricultural Rescarch Centers (NARCs and



TARCs), These two types of centens play somewhat
different roles. The IARCs conduct rescarch that is
more amenable to horizontal technology transfer,
For some years now, the IARCs have been deve-
loping transferable germplasm ond famm® sys-
tems for the major agro-ecological sone b is
almost certain that their efforts have lessened the
severity of food shortages in the resource poor
regions of the world.
Research by the NARCs has a narrower horizontal
scope and is heavily oriented towards vertical tech-
nology transter that is rendening scientifically sound
technology  appropriate for assimilation in jocal
farming systems,
Greater rescarch efficiencey in the research centens
can be achieved by refining procedures o0 match
and tailor agrotechnology for specific agro-environ-
ments and socio-economie situations,
These procedures, if based on sound taxonomie
principles are the means to organize knowledge so
that the behaviour and performance of the object
being classified and studied may be transterred o
other locations where similar conditions exist.

International coordination is needed to ensure that:

.t common soil classification system is used by all parti-

cipating countries:

a uniform procedure for making and interpreting soil

surveys. bised on i common soil classification system,

is employed:

3. standard procedures for matching crop requirements
to land charactenistics are developed and used:

4. intemational soil correlation and  quality control
standards are maintained in soil surveys and land
evale Lions.

&)
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As a general strategy in testing the transferability of

new farming systems technology, soils in the same family
can be identified on a farmer's fields and used for testing
and further refinement of technology. Other closely
related soils can then be chosen to form a network
throughout the country and other 1egions, so that the
transfer methodology can be applied to aceelerate the dif-
fusion of new technology to farmers (Swindale & Mir-
anda. 1981).

To take advantage of these promising implications,
Asian countries will have to aceelerate their land inven-
tories with the goal in mind of drafting maps using the soil
family level in the Soil Taxonomy as the basic mapping
unit. With the increasing availability of high-speed com-
puters, data banks that store soil information defining soil
families would represent a big step towards a better un-
denstanding of the agricultural environment. Such data
banks could also provide incentives for the more purpos-
ive wollection of common sets of minimum data on soil,
weather, crops, and farming systems so that experimental
results obtained either on-station or on-fanm can be useful
not only locally but also in explaining results from other
locations,

Key Issues for Conference

Discussion

L. Is the USDA Soil Taxonomy. which is only one of
many soil inventory systems in the world, comprehensive
and effective enough o accommodate soils on an intema-
tional scale and to enable soil responses to management
and manipulation to be predicted?

2. Is the target and rescarch arca selection method for
farming system rescarch described in this paper aceept-
able? Is there scope for land inventories to be used in facil-
itating. and possibly even improving. the process of
rescarch area selection?

3. Based on the experience of participants in the Asian
Cropping Systems Network, how helpful has classifving
land types been for cropping systems research?

4. Is some form of land capability classification being
used in rtionalizing land use in connection with the con-
duct of tarming systems research?

5. How sound is the “benchmark soils™ concept in
transferting technology in furming systems? Does the soil
family in the Soil Taxonomy incorporate the land guali-
ties considered important in issues 1, 2, 3, and 4 above, in
assessing the food produzing potentials of difterent soils
under increasingly intensive cullivation?

6. How valid is the busic structure for achieving
rescarch efficiency desceribed by Beinroth et al. (1980) in
terms of NARS and IARCs?

™~
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Code symbols in the Philippines in land capai:’’; classification
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For Effective Soil Depth
Deseription Range
Very deep More than 150 em
Deep Y0 1o 150 em
Moderately deep 501090 em
Shallow 25t0 S0 em
Very shallow Less than 25 em

For Texture of Top Layer of Soll
Texture Description

Loamy tine sand. Joamy sand. coarse Coarse
sand. fine sandy loam, sandy loam

Silt loam, loam. very line sandy Medium
loam. silty clay loam, clay loam,

sandy clay loam

Clay. silty clay. sandy clay Fine
Fine clay Very fine
For Soil Permeabillity

Rate of flow ey io
(inch/hr at 172 inch head)
Lessthan 05002 Very slow to slow
0.20t02.50 Moderately slow to moderate
25010 1000 Moderately rapid to rapid
Over 10.00 Very rapid
Slope %

1 3%

I 8%

810 157
15 t0 25%
251040%
40 to 60%
Over 60%

Extent of Erosion Damage
Deseriptio)
Noappirent erosion
LL\\ than 25% topsoil lost. Some rills may be present.
e 10 75% 10 psml lost. Small gullies may be present.
Morc than 75% topsoil lost. Shallow gullies or a few big ones may be present.
All topsoil lost. Land truncated by gullies.
Soil profile destroyed.
Catstep — small terraces like steps on slopes of overgrazed hills,
Gullies more than 30 meters apart.
Cullies less than 30 meters apan.



Appendiy 2
Land Classes in the USDA Land Capabillity
Classification (Stallings, 1957)

Class 1 sails have no. or only slight. permanent limi-
tations or risks of danmage. They are very good. They can
be cultivated safely with ordinary good farming methods,
The sails are deep. productive, casily worked. and nearly
level. They are not subject to overflow damage. However,
they are subject to fertilits and puddle erosion.

Class 1 consists of soils subject o moderate limitations
in use. They are subject 0 moderite nisks of damage.
They are good sails. They can be cultivated with easils
applied praciices,

Class HT soils are subject to severe limitations in use lor
cropland. They are subject o severe risks or Jamage.
They are moderatels good soils. They can be used regu-
larly for crops, provided they are planted o good rota-
tions ana gisen the proper treatment. Soibs i this class
have moderately steep slopes, are subject to more severe
erosion, and are inherently low in fertility,

Class IV is composed of soils that have veny severe per-
manent limitations or hazirds it used for cropland. The
sails are fairly good. They may be cultivated occasionlly
if"handled with great care. For the most part. they shoutd
be keptin perninent hay or sod,

Class ¥ soibs should be kept in permanent vegetation,
They should be used for pasture or forestny, Thes have
few or no permanent limitations and no more than slight

havzards. Cultivation is not teasible, however, beciuse of

wetness, stoniness, or other limitations. The land is nearly

level. 1t is subject to only slight erosion by wind or water if

properly managed. Grazing should be regulated to keep it
trom destroving the plant cover.

Class VI soils should be used for grazing and forestry.,
and mas have moderate hazards when in this use. Thes
are subject to moderate permanent limitations, and are
unstiited for caltivation, They are steep. or shallow, Graz-
ing should not be permitted to destroy the plant cover.

Class VI sils are subject to severe permanent limita-
tions or hazards when used for grazing or forestry. They
are steep. eroded. roagh, shallow, droughty, or swampy.
They are fair w poor tor graving or forestn. and must be
handled with care.

Class VHI soils are rough even for woodland or gras-
ing. They should be wsed for wildlife, recreation, or
wittenhed use.

Appendin 3

Land Classes in the U.S. Bureau of Recia-
mation — Irrigation Suitability Classification
(Bureau of Reclamation, 1953).

Classes 1 to 3 represent lands with progressively less
capacity o repay project costs, Thus, Class 1 lands are

highly suitable for irrigation farming while Cliss 3 Lar -
are suitable for irrigation farming, but are approaching
marginality becawse of defiviencies in soil. topographic,
and drainage characteristios,

Class 4 is a limited arable or special use clss, Lands
are included in this Jdass only aiter special cconomic and
engineering studies have shown them to be arable. Thes
may include fands suitable for high vatue rops such as
fruits and truck crops, where high production eosts can be

Justitied on the basis of high returns,

Class § is o spedial study s, Lands inat are non-
aruble under existing conditions but have suflicient poien-
tial that they are segregated for special study prior 1o the
completion of chsification on i project. The designation
of linds as Class 5 is tentative and must be changed to
arable or Cliss 6 by the end of i project. They may be
placed in Class 3 because of specitic agronomic deficien-
vies which require additional obsenation. A second cause
for placing land in Claws 5 is when the defiaeney is known
and undentood. but the Lands are not allowed it an
arable chiss until the deticiencey is corrected.

Class 6 Lands are non-arable and non-irrigable, They
are generally steep, rough, broken, or badly croded lands,
or kands with special subsail problems such as shallowness
t bedrock or pans, o7 excessively coane- or tine-textured
soils,

Appendin 4
Soil Taxonomy (USDA, 1975),
A Multicategory System

The detinitions of the higher categories are more
abstract thin wose of the lower categories (family and
series), vet the features wed w satisfy the definitions of all
categories iare sail properties.

The order categons consists of 10 classes ol soils whose
features difler according to the degree and kind of
dominant sets of sail-fonming processes that have existed.
Within the order classes, suborders are distinguished by
soil properties that reflect the major control of current
processes, climiate, parent nunertal, and biological activity
and examples of such control. Within eich suborder,
greitt groups are defined by sail propertices that provide
additional influence on current processes not identified in
the higher categonies.,

Gireat groups are divided into subgroups whose prop-
erties represent departures (rom a central coneept of the
great groups, These departures are usually aresalt of the
intergradition of processes but same are extragrades, with
properties not related to other genetic pedons, Within
cach subgroup, the family dases contam soils having
similar phasical and chemical properties that aflect their
responses o mamagement and manipulation for use. The
sail i families can be further cissed into series whase re-
stricted ranges of properties provide further homogeneity
ol morphology and compaosition.

(3
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Exampies of Relat!zaships among Category Subdivisions in Soil Taxonomy

Appendix 5

Category
name

Basis lor
differentiation

Examples of
class nume

Main feature
of the class

Order

Suborder

Great
group

Subgroup

Family

Series

Dominant soil process
thit developed sl

Major control of
CUITCRT PRocesses

Additional control of
current provess

Blending of processes
tintergrades or
extrierades)

Intemald features that
influenee soil-water-air
relations

Nature of materials

that altect homogeneity

of comperition and
morphology

Ultisol

Uduh

Tropedult

Aquic
tropudult

Fine loamy
mived iso-
thermic
ayuic tropu-
dult

Cemrada

Clay accumulaion:
depletion of bases.,

Sail moist punt of
the time: humid
(udic) climate.

Fairly constant soil
temperature all
sear: tropical
environment.

Temporary wetness
in rooting zone.

Teature and miner-
alogs acontrol
section, and sail
temperature.

Suil forming in
weathering diabase



Reterences

Bartelli. 1.J. 1978, Technical Clhsification System tor Soil
Survey Interpretation. In Advances in Agronoms, Vol
30, pp. 247-289, Academic Press, New York, USIA,

Bartells, L), 1979, Interpreting soil data, In Planning the
Uses and Management of Land. Agronomy No. 21,
pp- Y- Amencan Sodiets of Agranomy. Crop
Stience Sodiets of Americ Soil Science Siets of
Americas, Madison, Wisconsin, US.A,

Beinroth, UL Uchara G Silvae LA Armold. RAW.and
Cady. F.B 1980, Agrotechnology transter in the tro-
P based on sall tnenoms, In Advances in
Agronomy, Vol 33, pp 303-339. Academic Press. New
York, US.A

Burcau of Reclamation. 1953, Burean of Reclamation
Manual, Irrigated Land Use. Part 2. Land Classitica-
tion. US. Department of the Interior. Denver, Colo-
rado, US.AL T30 pp.

Food and Veroalture: Organisation (FAQO). 1976, A
tframework for lind evaleation. Soils Bulletin 320 FAQO,
Rome. fals. 72 pp.

Hudson, N. 1979, Soil Consenvation. BT,
don, UK., 35 pp

Indian Council for Agriculural Rescarch (ICAR), 1982,
Nationat Bureau of Soil Sunes and Land Use Plan-
ning. Benchnark Suils India. Pacprint Private
Limited. Bangalore, India. p. 374,

Johnson, WAL 1978, Soil clssification and design of soil
sunvess, I Soil Resource Data tor Agricultural Devel-
opment. Hawaii - Agncultural - Experiment Station,
Honolulu, Hawaii, pp. 3-11..

Maletic, LT, and Hutehings, T.B. 1967, Sclection and clas-
sification of irrigable land. [n Irngation of Agricaltural
Lands. Agronomy Noo 1L pp. B3S-1730 American
Society o Agronomy. Madison. Wisconsin, LES.A,

Melntosh, LE. and Eflendi, S, 1979, Newvork method-
ology and cropping \_\\anl\ research in South South-
gt Asia. In Cropping ssstems working Group
Report. Ceatral Research Institute for Food Crops,

sgeney Tor Agricultural Research and Development.
Bogor, Indonesia,
Morris, RAL Zandstra, H.GL

Batstord, Lon-

and Giines, H.CL 1979, An

application of cropping svstems research o an en-
vironmental complex. Paper presented at the Ameri-
can Saciets off Agronomy Meeting August 39, 19749,
Fort Callins, Colorado, US.A,

shuner, WAV, Philipp. P.EL and Schimehl, W.R, 1982,
Farming Systems Research & Development: Guide-

lines for Decloping Conntries, Woestview Press,
Boulder, Colerado, US.A,
Stallings. L1 1957, Soil Consenvation. Prentive Hall,

lll"lL\\t'\Kl(lI"\ New Jerses US.A,

Swindale, LD, 1977, The role of soil scienee in planning
agricultural development. I Indian Soc. Sci. 23:201-
200,

Swindate, L.D. 1978 A sl research network through tro-
pical sail families. In Soil Resource Dagi for - 'riull
wral Development, pp. 2102218, Flawaii \"llLll|lllI’.l|
Eaperiment Station, Honolulu, Fhwaii, US. A,

Swindade, LD and Mirandi, SAL 1981 The distribution
and anagement in dnland agriculture of Vertisols in
the Semi-Arid ‘Tropies. Paper presented at the Sym-
posium on The Properties and Utilization of Cracking
Suils, Univenity of New England. Armidale. NSW,
Awstralia,

Uchera, Go 1978, Agrotechnologs transter and the il
family. In Soil Resource Data for Agricultural Devel-
opment. pp. 204-209. Hawaii Agricubltural Eapeniment
Station. Honolulu, Hawaii, US.A

United States Department of Agricalture, 1975, Sail Tas-
onoms: A Basie System of Suil ¢ I.|s~|lu.|||nn jor Mak-
ing and lnlurrrgnnu Suil Survess, \"m Handbhook
No. 436, US. Government Prining Oftice, Washing-
ton D.CLUSA

Zandstra. HGL 1977, Cropping ssstem research for the
Asian rice farmer. In Ssmposium on Cropping Sss-
tems Research and Development for Asian Rice
Farming. pp. 11-30. International Rice Rescarch Insti-
tute, Manilit. Philippines.

Zandstra. .G Price. ECL Lininger, LA and Morris,
RA9RL A Methaduologs for On-Farm Cropping

System Research. International Rice Research nsti-
tute, Los Bados, Laguna, Philippines, 147pp.


http:Ihucahn.rk
http:210218.2I

OVERCOMING TECHNOLOGY GAPS

Sadikin S.WV.
Director Gepenl

Indonesian Ageney for Agricultural Researcidand Development

Introduction
During the past three decades there have been many

dramatic developments in agricultural technology. When
referming to the challenge of overcoming technology gaps,
I mean those gaps which separate the laboratory from the
farm. and agricultural rescarch centers at various levels,
including the national and the international, trom cach
ather. The technalogy nackage o which we should aspire
in order o overcome those gaps will have o be cconomi-
cilly sound. sodially accentable, and - environmentally
appropriate,

International Agricultural Research
Al the regioral and international conferences, sympo-

sia, and seminans held among agnicultural development
professionals which Iattended in the Tate 1930y and carly
19605, representatives from developing countries were
usuadly the most vocal in stating the importanee of scienee
and technology for development. They were the most
active in formulating recommendations o governments,
international organizations, and agencies for strengthen-
ing the capahifities of developing countries to conduct
their own agricultural research.

In the 196K, however. it wis not developing countries
themselves but rather industrialized countries who re-
sponded to the proctaimed need to step up investment and
to strengthen the global capacity tor agricultural rescarch.
A number of industrizlized countries were in i position to
do so because of their colonial experience prior to World
War 1L the adeguaey of their financial resources, and
their supply on hand of trained and reasonably well-paid
rescarch staft. France, for example, established a group of
research institutions which dealt with tropical agriculture:
1. IRAT (Institut de Recherches Agronomigues Tropi-

cales et des Cultures Vivricres) for rice and Tood crops:

2 IRFA (Instiut de Recherches sur les Fruit et
Agrumes) for tropical (ruit:

3. IRHO {Institut de Recherches pour les Huiles et Oléa-
gineux) for oil palm. coconut and other oil crops in the
(ropies:

4, IRCT (Institut de Recherches du Cotton et des Tex-
tiles Exotigues) for cotton;

S, IRCA (Institut de Recherches sur fes Caoutchou) for

natural rubber:

1FCC (Institut Frangais de Cate, de Cacao et autres

plantes stimulantes) for coffee, cacan, e and coli

Crops;

7. IEMVT (Institut d'Elevage et de Mdédicine Vétérinaire
des Pavs Tropicaun) for tropical animal health and
production.

In addition to these institutes there are a number off
uther agricultural research centers (ARC) in developed
countries which specialize in tropical agriculure such as
the Roval Tropical fnstitute in Hollund and the Tropical
Products Institute in Great Britain. Alo, a number of
European  univensities are well onganized 1o provide
advanced studies and training in the fiekd ol tropical agri-
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culture. Many  American univensities have shown in-
creased interest in international agriceltural rescarch, and
Japun established a tropical agricultural research center in
1968. Since one-third of the Australian continent has soils
and environmental conditions quite similar to those of
mast of the developing countries. it is not surprising that
Auwstralia has developed special capabilities in- animal
husbandry and rainfed agriculture in varied soils and en-
vironmental conditions suitable to the agricultural devel-
opment eflorts of the developing countries,

[n the fate 1960s there was i new thrust in international
agriculiural research when the TARC (international agri-
cultural research center) concept came into being. There
are now 13 TARCs, 11 of which are located in tropical or
sub-tropical parts of developing countries. Their situation
cnables them 1o generate a “body of knowledge™ about
tropical agriculture from within a tropical environment.
Some of the JARCs have already established a prestigious
reputation. They have had a subszantial impact on the
foud production of the world in general, and of the devel-
oping countries in paiticular.

The TARCs now provide o significant source of “im-
proved technology™ for world agriculture. They also act as
an important source of advice and  consultation 1o
mttional agriculural research systems (NARS) and cen-
tens (NARCs). [t was not surprising that during the 1960s
and the 1970 the centers of exeellence for solving prob-
lems of agricultural development in the developing coun-
tries were primarily the NARCs and the TARCS,

National Agricultural Research
Systems

In the 1970s world agricultural production greatly in-
creased because of greater rescarch expenditures in deve-
loping countries. National agricultural rescarch systems in
developing countries. which had been the weakest link in
the global research effort, began to organize themselves
better and to develop their own identities,

The thrust in industrialized countries in the 19608 to
bolster their own agricultural research capacities and the
subsequent establishment of i network of international
agricultural research centers fingneed by the Consultative
Group on International Agricultural Research (CGIAR)
triggered the emergence and revival of national agricul-
tural rescireh systems in developing countries. This devel-
opment may have influenced the international - donor
community to give a higher priority o providing assist-
anee in the field of agricultural research.

Some of the national agricultural rescarch systems in
Asia which already had an adequate scientific manpower
base started to strengthen their research organization and
manigement, 1o improve their research programs, and to
establish eflfective working ties with both international
research centers and national rescarch systems in devel-
oped countries. Some of the less advanced national
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rescarch svstems hiad first of all to develop their research
skills and W establish the infrastructure essential for their
rescarch before they could start streamlining - their
rescarch programs and intensifving collaboration with
foreign and international research institutions.,

In Indonesia the 1973 State Guidelines for National
Development  decreed by the People’s - Consultative
Assembly called tor the strengthening of wational capa-
bilities in science and technology to support and provide
orientation for national development. The government
responded by establishing 14 agencies tor research and
development by presidential decree. most of them under
the authority of existing ministries. One of” these agencies.
the largest in terms of manpower, budget. and work pro-
gram, wis the Ageney tor Agricultural Research and De-
velopment CAARDY AARD is one of the nine top eche-
lon units within the Ministry of Agricalture, 1is exeeutive,
the director general. reports direetly to the minister.

In 1975 AARD embarked on i program o absorb and
integiate all previously existing rescarch institites within
the Minisin of Agriceliure, There was a gradual merging
of research penonnel and program planning 1o afledt
areater elticiency in the produdtion of new technology. By
1976 AARD administrators were directly managing their
own budget. personnel. physical facilities and resciarch
programs.

External Suppoit

Let me cite an example with which Fam very familiar,
The Tevel of international and bikueral support 1o the In-
donesian agriceltural research ssstem has been and con-
tinties to be encouraging. World Bank and USAID ~sup-
port dates back ta the Birst year of AARD'S existence. The
World Bank gave a loan in 1975 10 supplement the gov-
ernmient’s budget to tinance the upgrading of scientific

std), and w0 build or renovate the phsical tacilities off

four research institutes: one onnee and another on veg-
ctables in Java, and one on rbber and another on estate
crops in Sumatrn, A more substantial loan was added in
1980 10 strengthen AARDS sieatilic: manpower base
further and to improve research fucilities tor food. indus-
trial crops. fisheries. and torestry,

In 1976 USAID provided loan and grant funds to sup-
plement the budget for the establishment of the Sukarami
Rescarch Institute for FFood Crops in West Sumatra, and
its network of experimental farms and reseach stations
on Sumatrit, In 1981 USAID gave loan and grant aid to
belp AARD in establishing and - strengthening the
research infrastructure in Kalimantan, Sulawesi. and the
eastern part of Indonesiie,

The Sustralian government through the \ustradian
Deveiopment Asistanee Burean (ADAB) made gnerous
crant funds available o establish the Animal Husbandry
Research Institute i Ciawi. West Javac to strengthen In-
donesian research capahilities in animal husbandry, ani-
mal health. and forage crops: and to devise winss to make
more eflicient use of tertilizens, Japan. through  the
Japanese Intermational Cooperation Ageney (HCA). con-
tinued its support of research on rice and mariculture.

Yet., despite increased rescarch expenditures in devel-
oping countries, as illustrated by the Indonesian example,
itis sebering o note that developing countries themselves
silt only spend about one-third as much of their gross
demestic product onagriculral rescarch s developed
countries do. In terms of research expenditure refated 0

agriculture per capita, disparities Fetween developed and
develuping conntries ire even more striking (World Bank,
1981).

The International Federation of Agricultural Rescarch
Systems for Development 0FARD) and the International
Senvice tor National Agricaltural Research (ISNAR)
the organizers o this present conference  were ereated
in the 1970 to help strengthen the NARS and overcome
the technology gap between the IARCS and the ARCs of
indistrial countries on the one hand. and the NARS of
developing countries on the other. | suggest that whit
TEARD and ISNAR can do to bridge this technology gap
should be tihen ap as i topic tor our discussion tday.

Technology Transfer from ARCs and
IARCs to NARS

Expericnce during the fast two decades indicates that
the tow research capacity of developing countries has
limited the eNectiveness of technology trnster from cen-
tems of eveellence to the developing world. This in turn has
reduced the dividends from well-intended TARC invest-
ments. Deve! g countries g behind in acguiring
highlv techmieal expertise in agricultural rescarch. More
alarming is the growing disparity between the financial in-
centives for rescareh between the national swstems of
developing countries and the TARCs.

To provide a basis for subsequent discussion. I would
like to refer 1o an experience of conperation and technical
assistance which we have had with IRRI (International
Rice Research Institute). [t has been a sueceeful experi-
ence from which we canall learn a great deal. -~

IRRIs involvement with the Indonesian rice research
program dates back to 1967 when the high-vielding varie-
ties IRS and IR were introduced into the country, A for-
mil cooperative research and technical assistanee contrie-
tal arrangement between the Ministn of Agriculture
and IRRL with financial support trom USAID. was
signed in 19720 Initially to last for five vears, it wits
extended for i second five vears in 1977 and reached an
end in June 1982,

The following achievements can be noted (Sadikin and
Cowan. [982):

1. the working relationship established between IRRI

and CRIFC (Central Research Institute for Food

Crops) of AARD mude it possible for the Indonesian

rescarch svatem and it scientists o follow how IRR1

planned. caricd oot reviewed. and evatuated the
results ofits research program:

through its linison scientist and: resident scientists (in

Indonesii) IRRT hasd comtinuous and prompt feedback

an Indonesian rice production challenges and needs;

3 through this cooperative arrangement. 21 Indonesian
sientists received PhUD. degrees, 30 received MSc
degrees. and 4 total of 332 participants received short-
term training in new technologies abroad (primarily at
IRR Iy in some 38 different training progriams:

4. the ara planted in IRRTand Indonesian high-yiclding

virrieties increased from 168000 hacin 1908 10 1.3 mil-

lion ha in 1973 and then o over S5 million ha in

19%1:

the rate of growth in rice production was 4.0° per vear

during 197010 198 Land 6.1% for 1975 1o 1931

In Januan 1981 one and one-hall” vears betire the

coaperative arrangement terminated. AARD and IRR]
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agreed to maintin a continuing working  relationship
through a colluhorative  rescarch  program.  Certain
research program areas such as rice-hased cropping and
farming systems, water management, and upland rice
may well be more productive il carried out through collab-
orative research with Asian NARS. Rescarch activities
could then be assigned according to who has the com-
parative advantage to do the research best. For upland
rice research, lor example. AARD has experimental sta-
tions located in wetand dry climates as well as at high and
fow elevations. IRRT still does not have land for expand-
ing its rescarch to meet the upland rice production chal-
lenge. AARD can provide sutficient land for rescarch on
willer management (irrigation) i an important irngation
common arei, s research institutes have  developed
expertise in com, sorghum. grain legumes, tuber crops,
vegetihles, fish, and poultry -- all important components
in i rice-based cropping and farming system.

Indonesian scientists and - administrators view this
opportunity tor expanded and intensified collaborative
rescarch with high expectations. We will abo use our ex-
perience of cooperation with TIRR1 to establish new and
similar working relations with other IARCs and ARCs in
industrial countries,

We look to IFARD and ISNAR for inspiration. coun-
sel. and support in these anticipated activities,

In my view the TARCs and ARCs can help promote
the transter of technology to the NARS in the following
\\'il’\h:

1. by setting a high priority tor training in the work pro-
erams and budgets of the IARCs and ARCs in orler
to fadlitate an increase in the technical capability of
the national organizations;

2. by sending invitations to the leadenship and staft of
NARS to participate actively in the planning and im-
plementation of TARC programs, as well as in their
review and evaluation:

3. by including collaborative rescarch with NARS in the
core programs and budgets of IARCs and ARCs;

4. by giving service and assistance to NARS in the collee-

tion, botanical and agronomic characterization, con-

servation, and distribution of germplasm:

by rendering assistance to NARS in information and

bibliographic services:

by arranging regular consultation among leaders of

NARS. IARCs, and ARCs,

We must deal forthrghtly with criticisms frequently

directed toward agricultural research il research is 1o

remain an essential. ongoing dimension of agriculture as

an industry. We should remember Ruttan’s comment
about the INRCs:

I the international institutes develop a capacity to

link the national svstems into a carefully articulated

international svstem, they will assure their own con-
tinued viability, It they become viewed as being
competitive with national research systems, they
could fade away into mediocrity. The effectiveness
of the internationa! system depends on the develop-
ment of strong national systems (Ruttan, 1982),

Channeling Technology Transfer:
Laboratory to the Farm

Itis important for us to remember the “links in the
chain™ neeessary to develop technology and to transfer it

o
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into an effective use pattern, This chain is only as strong
aw its weikest link!

There are several steps:

. generation of research;

. technology evolution:

technology transter:

audience — farmers, community leaden/managens of
agriculture firms, policy-makers, and universities/agri-
cultural schovls.

It is important for us to have an organizational strue-
tre, physical tacilities, personnel, and & government com-
mitment before we can have an agricultural rescarch pro-
grain. rom our research we are able to develop packages
of technology for our farmens which will permit them to
produce greater quantities of high-quality food and other
agricultural commodities more efticiently. This, in trn,
will increase their family incomes. Those of us administra-
tively responsible for the generation of research and tech-
nology cannot permit’ the process to stop at this point! If
the knowledge which our scientists gain from  their
research is not put into a form which citn be utilized by
the furmer then we have not suceceded. [ think we will all
agree that we have made some substantial progress, There
does still remain a “technology gap.” however. and it is for
this reason that we are addressing ourselves to this topic
today.

There is frequently a tendeney among miny of our
professionals to think that farmers are our only audience,
They are indeed our prime audience. We must never for-
get that fact. Yet, there are others, too, who play an ex-
tremely important role in minimizing and reducing the
technology gap.

Once we have technology it must be channelled effec-
tively, efliciently. and promptly to the farmers in a form
which they can comprehend. Each nation’s svstem for
transferring research results w its farmers mav. by neces-
sity, be different, The ultimate goal i always the same,
Optimism prevails among scientists and policy-makers
that there will continue to be a god response by Asian
farmens to "new technology packages,™ such as the intro-
duction of high-vielding vareties with the associated use
of fertilizers and agricultural chemicals, and the appro-
priate application of water and refevant farm-manage-
ment practices. The transfer or introduction of technology
must be supported by incentives 1o make its application
profitable for the farmer. T would like now to review four
channels to illustrate some basic concepts which can aid in
expediting technology transfer and reducing the tech-
nology gap.

10—

Extension

The first channel is extension, a time-honored educa-
tional approach, well known to all of vou. The Indonesian
extension staft have employed some methodologies which
have proven very effective and fruitfl. One of the most
widely recognized and accepted sequences has been tech-
nology generation, verification through on-fiarm demon-
stration, extension assistance, and application by the
farmers, In rice production ar: integrated scheme known
as the BIMAS program was developed. This consisted of a
package of inputs. among which were extension, cregit,
good seed, fertilizers, and insecticides. The “technology
package.” which included lund preparation. good seeds,
fertilizer. an-l the appropriate and timely application of
plant protect.on and crop management practices, was fist
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tricd by students of 1PB (Bogor Agricultural Univenity)
on i 50-ha vertication-and-demonstration plot on farm-
ers’ fields. The vield increases obtained  encouraged
these farmers to experiment further, cager to exploit the
new techniques fully, Using the experience of the 1PB stu-
dents. the provincial agriculural services, through their
extension arm. launched a large-seale introduction of this
technology package. directed finst o well-irrigated arcas
with adequate inffastructure and. a point of exceeding im-
portance. to good fanrens who were known innovators. It
was a capable, effective, and fow-risk campaign. Inputs
were made available at the farm gate, and on time: irriga-
tion water and plant protection were assured: markcetable
surplus flowed to tuvers: and farmens organized them-
selves to tackle dav-to-day problems cooperatively.

The campaign soon demonstrated remarkable vield in-
creases well above the national average vield plateaa. The
government supported  the BIMAS - program with
rescitrch. training. extension. rural credit, inputs, and later
with a floor-price policy. There were BIMAS manage-
ment boards established at national. provingial, and dis-
trict levels. The program had a arge enough capacity to
involve millions of farm families alb over the conntry. Key
farmens became a part of the eductional team. The intro-
duction ¢f new high-vielding varieties of rive like IRS and
IRB. together with the BIMAS program in 1967 and 1968,
brought about improved rice crops and encouraged the
spread of the BIMAS program.

A severe drought in 1972 seriously affected the pro-
aram. The explosive brown hopper outhreak w1975 10
1977. as well as sporadic. localized droughts have also set
hack the Indonestan rice production program, Fortunate-
Iv. the introduction of new varicties through the BIMAS
package included rice resistant to biotvpe-1 and biotype-2
of the brown hopper. With the aid of a simple system for
monitoring pest biotypes and an integrated pest control
swstem, farmers managed to overcome the brown plant
hopper infestation. Over the years the BIMAS program
has undergone continual change. lmprovements have
resulted from reviews, reorganization, and adjustments.
Every effort has been made o help BIMAS farmen
establish village unit cooperatives to facilitate the pur-
chase of inputs and the sale of their produce.

The latest organizational  development within the
BIMAS program is called INSUS. INSUS. a special in-
tensified production program, involves a group approich
1o extension. relving heavily on the active participation of
farmens in decision-mitking about inputs to be purchised,
fertilizer application rates and times, plant protection
schedules, and witer management. There is a guaranteed
price for the rice produced. The BIMAS and especially
the INSUS programs are excellent demonstrations of how
an attractive and profitable technology package can be
adapted and adjusted by farmers themselves o suit their
own needs. This is an illustration of the “laboratory 1o
farm™ channcling of a new package of technology which
has been suecesstul, There was no technology gap! The
smooth transter of new ideas and/or materials i con-
firmed when we observe that substantial increases have
tuken place in the nse of high-vielding varicties fertilizer
consumption, average rice vields, and total rice produe-
tion during the last two decades.

Based on Indonesia’s positive experience with rice, the
BIMAS and INSUS approaches are now heing adapted

1o production programs for other commadities, including
corn, grain Jegumes, vegetables, and poultry.

Direct Approach

A second channel for technology transter is the diredt
one which leads from the NARS (national “agricultural
research system) to agricultural firms (government or pri-
vitte) or Lo progressive farmers who have the capability to
verilv and adapt technology 1o their local needs. The in-
troduction of new varieties or clones should of cousse be
cleared first through the National Seed Board or equiva-
lent organizations, Successes of such operations are cata-
Ivtic 1o the widespread adoption by fiarmers of new varie-
ties. clones, and aecompanving icchnologies. Examples of
direct technology transter i Indonesia include the intro-
duction of new clones and their complementary technolo-
gies in the cases oft rubber. tea, coftee, oil palm. potatoes,
lowland tomatoes, hybrid cabbiges, running water sys-
tems in fish production. and development of shrimp
hatcheries.

The expinsion of the research infrastructure and the
estublishment of additional research institutes and experi-
mental farms in varied agroclimatic regions and environ-
wents in Sumatra, Kalimantan, Sulawesi, and the castern
parts of Indonesia has stimulated, strengthened. and
expedited this approach to disseminating rescarch resufts.

The NES (nucleus estates smallholders) projects for
both new and replanted estate and industrial crops also
serve as i good vehicle for the channeling of new tech-
nology to the user.

The NES model can hive a multiplier eflect by illus-
trating to neighboring farmens the wisdom of adopting a
better technology. This approich has merit for many sit-
wations with tood crops, fish, and animal production pro-
arams as well,

Decision-Makers

A third channel can be to and through policy- and
decision-makers at both the national and the provincial
level. Decision-makers should be thoroughly: conversant
with the nature and particularly the coneept of the tech-
nology being evolved. and with possible new technologies
about to be made available for implementation. [t must
be recognized that these persons play o very important
role in influencing change. Therefore the results of
rescirch must be translated into a form that will be com-
prehensible o them but that in no way distorts the au-
thenticity and accuraey of the results. Such translation can
only be done by profesionals. Otherwise - technology
pap will remain,

Rescarch results must be supplied to national and pro-
vincial agricultural leadership on a continuous hasis to aid
them in pohey formulition and in making adjustments to
planning and programming, These findings should pro-
vide substance and objectivity to the packaging of
planned agricultural development policies and antici-
pated programs. Policy- and decision-makers must be
kept informed of research findings wirich are to be dissem-
inated so that researchers may solicit their undenstand-
ing and the full support of their authority, influence. and
counsel. At the same time rescarch workers must make it
their business to appreciate the challenges and constraints
which policy-maken fiuce,

This is an importani dimension of overcoming the
technology gap, Wherever possible the impact or the anti-

K}
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cipated impact of innovations must be taken into aecount
when presenting research results and/or research pro-
grams to decision-makens. Bankers must have some such
measure betore they will seriously consider advancing
credit, a shortage of which is sometimies the limiting factor
in eftectively introducing a new package ol technology.

Univarsities and Agricuitural Schools

A fourth channel for wehnology transier involves uni-
venities and agricultural schools. In most countries these
institutions are responsible to the ministry of education.
and may be somewhat isolated Trom the research agenes
ot the ministry o agriculiure, Univensities and agricubural
schools hive responsibulity for training uture scientists
and development professionals. I they are to do this job
well they nust be awiare of what the research system s
doing. Therefore there must be aclose fiaison. [t s o two-
wavsreel.

The traditional procedure tor scientists is o record the
results, interpretations, and philosophies of their research
in scientitic papers which are published in scientitic jour-
il or the proceedings of sviposia or workshops, This is
an important mechanism tor communication among
scientists, Published results: must be made available
promptly o our university colleagues so that wherever ap-
propriate such new knowledge may become “part and
paree]” of the training of future scientists and agricultural
leaden.

If teaching is 1o be well founded, of necessity it must
have a research program o support it. Graduate students
will. of course, carry out *hesis research, This research will
most likely be of i fundamental natre, The stafl’ of the
NARS should be aware of theses work which is being
done, hecause it could provide uselul information in sup-
portof much of their own technological research,

All oo trequently researchers overlook the importance
of good communicition technigues, We know these skills
are essential but otlen fuil to devote suflicient attention to
their development. I we are to minimize the technology
gap, we st have an etlicient technology transfer svstem.
This requires professionils who undentand th. business
of communication. particulardy to agricultur audiences.
The role of such professionals miy be every bit as impor-
tant as that of scientists, Onee i seientist his obtained in-
formation from his research. and analvzed and inter-
preted it it may be necessary to transkite his findings
turther into aceessible forms,

Decision-maken need information in a form which
gives them an economic measure of ity potential value,
Extension workers need ficts presented in such o way that
they can be readily used in educational programs with
turmers, The general public is likely to prefer information
in the kind of digestible form characteristic of journalists
or reporters from television or rdion Inevery instanee,
however, universities and agricultural schouols are respon-
sible for training “communicaton™ to convey what has to
be conveved appropriately.

Priority Topics for Asian NARS

In order to encourage discussion during this session,
would like to suggest that agricultural rescarch in Asiat can
he classified into four different groups depending on crop
or topie. For the first group there are three arcas where we
in Asia have been pre-eminent in research: rice, rubber,
and cropping/tarming svstems research, | believe thatany

"
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nutjor advances in these crops and system in the foresee-
able future will be miw 2 al rescarch stiations in Asia

The second group includes tpicaily: Asian comnusdi-
ties where, as things stand at present, njor rescarch
advances are ot jikelv in Asi Now would seem an
opportune oecision o suggest that there is o need for
Astiit NARS to improve their research capacity in these
commudities which number among them coconut, cas-
sawvat, oif palm, tropical fraits, fowland vegetables, water
buttalo, and ducks. T would like 10 invite ISNAR and
IFARD 1o participate in i review of our existing reseirch
capabilities tor these commadities, This review would
identify the strengths and weaknesses of our NARS rele-
vimt o these commaodities and then suggest how we in
Asiie might improve oar research institates, As the first
step in this review, [ want to propose that Indonesia host
conferences on coconuts, tropical {ruits, cassavi, and
ducks in 1983 and 1984 These conferences would help
plan strategies for the development of an Asian rescarch
capability in these comnudities.

The third group includes topics or areas which are not
typically Asian and tor which T teel. although it is impor-
tnt to do so,we hive not yvet developed adequite exper-
tie . This group includes fresh- and brackish-water aqui-
culture. tropical soils, forests in the humid tropies, and
small ruminants. Here, clearly. itis up to the Asian NARS
o improve our research capacity. 1 can only pose the
question, what should we do about these topies?

The final group covers rescarch on the social and
cconomic systems off Asian farmens in the environment in
which they must make dav-to-day decisions on how to
maximize their incomes. Do we have the capacity in cach
af our own countries 0 improve the guality of this
rescarch? ISNAR and IFARD might be able o recom-
mend how o improve our rescareh i the fields of eeonom-
1oy and sociology,

Criticisms of Agricultural Research

As the final part of my paper, | would like to direct
attention to five common criticisms of our rescarch efforts.
We must respond to these eriticisms it we are to maintain
viahle agricultural research systems,

1. Agricultural rescarch is expensive and not all Asian
countries en afford it It would be valuable i ISNAR
and IFARD could prepare a convincing analysis to prove
that the returns from agricultural rescarch are excellent in
developing countries. This would facilitate our annual
rescarch fimding discussions,

2. Agricultural researchens are not practical enough to
solve farm-level problems. The difficulty is not that
rescarch is insufliciently practical, but rather that there are
o many important problems for study. Our limited
resourees toree us to select only it few high-priority prob-
fems for investigation, We must be sure that those prob-
lems are the ones of greatest relevance to our countries’
nitional planning,

3. Research is a long-term investment and developing
countries need rapid returns from existing knowledge, \We
require cise studies to prove that agricultural research is
not just along-term investment, but can also vield quick
dividends from specific activities.

4. Rescarch is only for policy-makers, not tor firmen,
Thas eriticism s that we respond only to national prob-
lems at the request of policy-makens, paying too - litthe
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attention to farmers and officials at the regional fevel. The
problem is one of limited facilities, funds. and penonnel.
Our resources do not permit us to respond to all problems
in all loealities. We are foreed 1o be selective in our choice
of p
setting priorities is important,

5. The Jink between furmers amd researchers is weak.
Organizational linkages are different in cach country.
Some NARS do net have a mandate to give extension as-
sistance to farmen. Yet the essential thing is for research
restlts to reach fanmers rapidly. Thus the rescarch/exten-
sion link becomes of paramount importance.

These are only five examples of criticisms about our

shlcms at the famm level. Here again the matter of

agricultural research, There may be others in your own
countries which we should also discuss today.
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WOMEN [N RICE FARMING

International Rice Research Institute (IRR1) !

Introduction
Womens work generates a substantial - portion of

howsehold cash income in rural Asia. particularly in the
povrest households (Agarwal, 1981, Rural women work
long hours in both domestic and agricultural production
becaure they frequently have primary responsibility for
hoth houschold subsistence needs and child welfare. Im-
proving rural welfiare is inseparable from improving the
carning opportunities of rural women. Any - technology
that can increase rural women’s productivity. allowing
them to work less and earn more, will be particularly
benelicial to the welfare of rural households,

Women play a major role in rice cultivation. post-har-
vest processing, and marketing. Although their tasks vary
in different cultures. women often supply: most of” the
lbor for transplanting, weeding. harvesting, manual
threshing. and drving. They are also involved in making
decisions about the adoption of technology. the purchase
of inputs. and the management of hired Libor, Their par-
ticipation in some Asian countries is increasing as men
migrate to urban areas (ESCAP, [981).

There is @ need to undentand whether in the past
women benetiied from the invoduction of new rice tech-
nologies: how women could benefit from emerging and
potential technolegies: and hovs technology transter pro-
grams can reach and involve svomen. IRRI proposes to
hold @ conference in 1983 10 vring together researchers
from various Asian countries to explore these issues, Con-
ference participants would include both social scientists
doing rescarch on the welfare of rural women and agricul-
tural scientists, extension workem, and policv-makers who
are concerned with the development and trianster of tech-
nology. The conterence will be divided between o review
of the past and discussion of the future. Several questions
will be addressed:

1. What is the state of technology development for
women-specific oceupiations so- that productivity and
income cin be improved and drudgery minimized?

2. What is the impact of new technology on women's

employment - does the new technology Tead 1o dis-

placement of tabor or divensification of Libor use?

How can technology transfer programs ensure that im-

proved technologies become available to women?

What is the role of women in developing and opera-

ting technology generation and delivery systems?

. Can technologies be devised which can help w diver-

sifv income opportunities for women?

Technology Developmentin
Relation to Women-Specific
Gccupations

In order to address this subject. it is fint necessary to
answer certain basic questions for cach country. Whin
tasks do women perform in rice cultivation? What role do
women play in farm houschold decision-making? What
technologies are currently used in rice cultivation? After a
clear undenstanding of the present situation has been
gained, new technologies lor rice cultivation should be re-
viewed to identity how women might benefit from them.

Two factors determine whether poor rural women de-

b
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rive any protit from a new technology. First. the new tech-
nology must increase the productivity of women’s labor in
order 1o increase their camning potential. Will the techno-
logy produce more output with less time? 1 so, will the
technology increase women's earning opportunities or dis-
place them from their current tasks? Increases in- both
labor productivity and abor demand oceur only when
other factors are not substituted for Jubor. In other words,
increased output must be generated  through gains in
labor productivit . holding the productivity of other fie-
tors constant. Second. in order for this increased producti-
vity 1o be realized. social institutions and - technology
transfer programs must allow women aceess (o the new
technology. Does the new technology require aceess to
resotirees or knowledge that women will not have?

Itis important to distinguish between women in small
farm houscholds and women in kindless rural houscholds.
The access to resources, carning opportunities, and ability
to gain from new technology o wonen in these two cate-
gories will differ greatly. Isues concerning labor use and
productivity will most aftect the Landless women who seck
wage emplovment. Isues of aecess 1o new technology will
especially concern women in small farm houscholds who
are involved in farm management.

Many of the new rice technologies now emerging can
have an impact on women’s role in rice cultivation, In-
creased sophistication in farm houschold decision-making
will be needed. for example, for integrated pest manage-
ment and weed control. Women's role in these activities
needs to be better undentood so that technology transfer
programs can reach them. Anather example is the in-
creased intensification of land use through planting of
upland crops after rice. These crops could increase
women’s income directly and abo indirectly through
providing inputs to traditional livestock production. The
use  of  direet seeding and  herbicides 10 replace
tramsplanting and  weeding, other facets o emerging
technology, may reduce demand for women’s Libor, An
undenstanding of alternate opportunities available 1o the
women likely to be displiced is needed.

Here it should be pointed out that technology which is
still “new™ in one Asian country miay alrcady be in wide-
spread use in another, The technologies that are “emerg-
ing™ will vary for different countries and for different
environments within countries. In the following discussion
of labor utilization and technology transter programs, the
questions oatlined can serve to evaluate cither the impact
of new technologies aor past experience after technology
adaption,

The Impact of New Technology on
Women’s Employment

New rice technology, introduced in the mid-196(s, con-

sisting of improved seeds. fertilizer, and management
practices. has increased the production ol rice in- many
arcas of  Asia, Numerous studies un-ter the “conse-

' This paper was prepared by a committee at IRREand pre-
sented at the conference by Dr. M8, Swaminathan. Director
General,
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quences™ work of the cconomics i2partment at IRRI
have documented the increased labor demand foilowing
the introduction of modem rice varieties (Barker and Cor-
dova, 1978: Herdt, 1980). This increased demand can be
attributed to the ability of the new rice technology to in-
crease labor productivity through generating more output
without requiring an equivalent increase in labor input.
Labor demand rose in order to take advantage of the
potential for profitable production increments.

Some analyses of the impact of this technology bave
confused the effects of rising population pressure with
those of the introduction of new technology. More kibor is
now used in rice production, but this increased labor
absorption may not have offset the growth of popalation
and consequent decline in real wages. Furthernmore, the
effects of mechanization have abo been misundentood.
Mechanization may displace labor from one task but in-
crease total labor use by allowing double-cropping.

The new rice technology apparently has the capacity to
increase camning opportunities for rural women in rice-
producing areas. The introduction of straight-row trans-
planting. higher-vielding varieties, and double-cropping
increase the demand for labor in women's tasks, benefit-
ing women who rely on wage income. The additional
output also inereases the income of women in small furm
houscholds (Agarwal, 1981),

. Very few studies have focused on the impact of new

technology on women, including the eflect of a change in
one activity on the total demand for women's labor. A
faming systems approach is needed to undenstand how

women's total carning opportunities are affected by chan-

ges in rice cultivation. Specifically, we need o know:

I. How has the contribution of women's hired and family
labor te rice cultivation changed?

2. Have the tasks specific to women changed with new
technology?

3. Do women in small farm households now have more
or less time for other production activities? Do these
women have access to the increased income from rice
cultivation? Are children in the houschold able o do
less work and go to school more repularly, thereby
reducing the rate of school drop-outs?

4. Do women in landless heuseholds now have more or
fewer opportunities for wage labor in rice cultivation?
If' these women have fewer opportunities in rice
farming. what are their other sources ol income? Are
they able to replace lost income from rice farming
without increasing the number of hours they work?

5. What is the effect of changes in women's labor partici-
pation on family welfiare in both tvpes of houscholds?

The Benefit of Technology Transfer
Programs to Women

A technology with the potential to increise women's
carning opportunities miy not benefit women if’ institu-
tions do not allow access to this technology. Enstitutions
that determine women™s access to reso =~es include sex
segregation of rural lubor markets, the traditional intra-
houschold division of income, and technology transier
programs introduced by national goverr - ts. Thus both
traditional cultural norms and institutons introduced in
the process of modernization aflect women's access 1o
technology.

The ways in which institutions can limit women's

aevess to technology are well documented. Credit and
extension  programs do not always atiempt to reach
women nor do they invarably recognize women's role in
agriculture (Boserup, 1970: Stwude, 1978). These over-
sights can lead to a situation in which only men have
aceess o new production techniques so that in time male
dominance becomes established in tasks that were pre-
viowsly performed by women (Cain, 1980). Thus an appar-
ent increase in demand for "women’s™ tasks may not
actually result i additional opportunities for women's
labor. Furthermore. even when women do more work,
the resulting extra income may not acerue to them and
their children (Jones, 1982).

In order to design technology transfer programs to
meet women's needs we need W answer the following
questions:

1. What is women's current role in farm houschold deci-
sions about cultivation and management of resources?

2. What types of expanded extension and management
activities will new technologies require?

3. What investments are needed to take advantage of
new technologies?

4. What access do women in farm houscholds have to

credit and production inpuis?

How successtul are current programs in making infor-

mation availabi: w women? Where they are not suc-

cesstul, what ae the barriers to reaching women?

)4l

The Role of Women in Technology
Generation and Delivery Systems

Greater involvement of women in technology gene-
ration and transfer is liaely to ensure that women's iuwer-
ests are represented and that programs to reach them will
be successtul. Such involvement can take several forms,
Rural women's organizations which extend credit and
training already exist in many countries. Experience has
shown that when a technology transfer program works
through existing rural women's organiziations it succeeds
best in meeting women's economic needs (Dison, 1980).
Similarly. women extension workers are more likely than
men to reach women in farm houscholds. Yet, extension
workens in most countries are men, with the exeeption off
the Philippines and Thailand. where one-quarter to one-
half of extension workers are women (Germaine, 1980), Tt
miy be of interest to compare the effectiveness of Philip-
pine and Thai programs in reaching women with related
achievements in other Astian countries. In some countries
women's involvement is hindered by their Tack of eduea-
tion. Where a large proportion of rural women are illiter-
ate. technology transfer will not be eflective without an
educational component o teach literacy and economic
skills.  Finallv, women are involved in agricultural
research and policy-making to varving degrees in difler-
ent Asian countries,

In order to begin to undentand the role women play in
technology generation and delivery, it would be useful to
answer the following questions:

1. What proportion of agricultural extension workers,
scientists, and policy-makers are women?

2. How much access do women have to training an @ alus
cation at all levels? What percentage of rural women
are literate? What percentage of univensity students in
the agricultural sciences ire women?

B
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3. What is the current role of rural women's organiza-
tions in improving women's cconomic opportunities?
How can these organizations be involved in technol-
ogy transfer?

. .
Possible New Technologies to Diver-
. f .

sify Women’s Eaming
Opportunities

If new technologies displice women from rice cultiva-
tion, it mayv be possible to divenifv their carning oppor-
tunities at other tisks, Some examples of powible alterna-
tive activities are fish culsre, utilization of rice by-prod-
ucts, and raising livestock. [dentification of these possibil-
ities will be casier after o full undentanding hias been
gitined of the role of women in rice cultivation and of the
avent to which new technology is likely o lie within their
reach.

An Action Proposal

In order to review and to discuss the questions and
isses raised in this paper, in September 1983 IRRT plans
w0 bring together about S0 scientists [rom various coun-
tries for a conference. The aroup will consist of roughly
the same number of piysical and social - scicntists,
National rescarch progrioms in cach country will be in-
vited to contribute a paper on women's current role in rice
cultivation and the present state ol technology develop-
ment. These papens will provide the basis for a review of
past expericnce. FAO will adso prepare an overview paper
on the issues, Reports on speditic research looking at the
impitet of new technology on the welfure of rural women
will also be presented during the fint session,

The second session of the conference will be devoted 1o
a discussion of emerging technologies. Physical scientists
from both national programs and IRR1 will report on
potential new technologies for rice-based farming sys-
tems. Technologies will be reviewed by environment, e,
rainfed lowland, rainfed upland, and irrigated. deep
water, and looded conditions, because this approach will
provide an opportunity 1o view changes within the frame-
work ol the entire farming system. After cach presen-
tation, the likely impact on women and the implications
for technology programs will be discussed.,

In the third session the role of women in technology
generation and transfer programs will be  examined.
Potential benetits (rom increasing women’s involvement
and public policies to encourage women's participation
will be discussed.

On the final day the discussion leader of cach previous
session: will present conclusions and - recommendations,
The conference may provide the basis for a network of

collaborative studies on rural women. in addition 10
arranging the publication of & volume of papers. It is
hoped that guidelines can be drafted for future technical
research priorities and for public policy with respect to
technology transfer. An - increased  undentanding - of
women's role in rice production may help to identify arcas
of study which appear promising for finding ways (o
enhiance women's: productivity,  Similarly, such under-
standing may help 0 design policies that facilitate
women’s access to technology,
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AGROFORESTRY

B. Lundgren and J.B. Raintree
Director and Senior Scientist

International Council for Researeh in Agroforestry

The Agroforestry Approach —
Potentials and Constraints

Definition and Scope

“Agroforestry™ has arrived and become firmly estab-
lished as a term and coneeptin international development
and rural science terminology in a surprisingly short time.
1t was not until the later 1960s and carly 19705 that the
word started to appear, occurring then niainly in forestry
circles as a wider. collective name for all the various fonms
of taungva aflorestation systems long in practice in many
tropical countries (King. 1968). General textbooks on trop-
ical agriculture and farming systems from the 1970s do
not even mention the word (e.g.. Ruthenberg, 1980 Mun-
shard. 1974). The final "breakthrough™ of the cone ot can
probably be dated to the report of Bene et al. (1977).

Since 1977 at least a dozen intemational meetings spe-
afically about agroforestry have been held: major UN
conferences held during the last five years invariably
miention the value of agroforestry in their resolutions and
recommendations (e, the FAOQ World Forestry Con-
gress, 1978, and UN Desertification Conference. 1977 the
UN Conference on New and Renewable Energy Sources,
1981 and the UNLP Session of a Special Character,
1982): all principal donor agencies. both bilateral and
multilateral, have recently taken up agroforestry in their
lending and spending  programs: international and
national institutions, journals. and consultants. specializ-
ing in agroforestry are mushrooming all over the world.

There are probably many interrelated reasons for this
explosive increase in interest. No doubt the built-in dyna-
mics of “fashion™ have stimulated the process, but there is
much more to it than that. Agroforeatry is the finst con-
crete coneept that builds on a synthesis of much of the
practical experience and scientific knowledge acquired
over the past decades in tropical agriculime. forestry. ecol-
ogv, soil science, and rura? socioecon: nies. Our increased
undenstanding of tropical environments. both social and
ceological. and our frequent disappointments and failures
when trying to implement modern land-use technologies
in ccologically sensitive and sociocconomically: complex
situations have led to a realization that alternative ap-
proachestoland development must be given higher priority,

What then is agroforestry? There is certainly no general
consensus. Many definitions have been proposed. good
and bad, broad and narrow. Many, unfortunately, make
subjective and presumptuous claims that agroforestry, by
definition, is a superior and without doubt a more success-
ful approach o land development than others. It would,
however, serve no purpose here to list a large number of
definitions (see Agroforestry Systems, 1982). The follow-
ing definition has the advantage of being objective:

Agroforestry is a collective name for land-use sys-
tems and technologies where woody perennials
(trees, shrubs, palms, bamboos, ete.) are deliber-
ately used on the sume land-management unit as
agncultural crops and/or animals, cither on the

same form of spatial arrangement or temporal
sequence. In agroforestry systems there are both
ccological and economical interactions between the
different components.

This definition outlines the broad boundaris of agrofor-

estry and the typical characteristios of such systems:

1. agroforestry normally involves two or more species of
plants (or plants and animals). at least one of which is
awoody perennial:

. an agroforestry system always has two or more oul-
puts:

3. the evdle of an agroforestry systeny is always more thin

ONe Ve
4. even the most simple agroforestry system is more com-

plex. ecologically (structurally and functionally) and

cconomically, than a monocropping systen.

It is apparent that this definition of agroforestry
encompasses many well-known land-use systems long
practiced in the tropics. Traditional shifting cultivation
and bush fallow systems, for example, are included:
woady fallows are clearly a deliberate and important part
of the system, interacting both ecologically and economi-
cally with the crops grown in the cultivation phases. Sys-
tems with natural fallows can, of course, e classified as
“primitive”™ agroforestry since no deliberate choice and
planting of woody species takes place,

Furthermore. all forms of taungya aflorestation sys-
tems are included. as well as systems in which tree crops
such as rubber, oil palm. and coconut are underplanted
with other crops or pustures,

Naturally, more typical agroforestry svstems. such as
the home gardens of many wet tropical regions, or the
deliberate use of fixdder trees and shrubs in the dry trop-
ies, are part of the coneept,

The definition and all that it includes brings out the
very important point that agi« forestry is only a new word,
not a new practice. Its novelty lies in the realization that so
nuny difterent land-use systems and practices, some ol
which have traditionally fallen into the ficld of horticul-
ture, some into agriculture, some into forestry, and i con-
siderable number of which have not attracted any svs-
tematic attention at all. have a common denominator in
approach worth exploring and developing in a more sys-
tematic and scientific way.

The word agroforestry is admittedly rather unfortunate
in that it linguistically evokes the notion of'its being a sub-
division of forestry (Stewart. 1981) rather than an inte-
grated form of Iand use in a much wider sense. The word
is now so firmlyv entrenched. however, that there is no
point in wasting energy or effort on trving to find a better
one.

Potential of Agroforestry

The aim and rationale of agroforestry systems and
technologies is o optimize positive interactions between
components  (trees/shrubs — and — crops/animalsy  and
hetween these components and the physical environment
in order to obtain higher total, more divensitied, and/or
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more sistaimable production fromanaikiable resourees
than is possible with other forms of kind use under pre-
vatiling ecological and socioeconomic conditions.,

The attractiveness of an agroforestn approach o kind
development lies in the potential role of trees/shubs 1o
alleviate some of the major physical and cconomical con-
straings facing farmens and pastoralists i many parts of
the tropical world.

The most apparent evoivgical poiential exists inareas
where sail fertifity is low and depeids mainky on el
organic matter. where erosion potential is high. and where
the incidenee of suriiee soil desiceation s high, On such
marginal lands the deliberate use of woody perennials
may. i properly integrated in the Tand-ise swatenms,
enhance both land productivity and sustainability. The
fewer capital and technology inputs anaifable o tarmens,
the more mativated thes will be, theoreticaily, to use trees
and shrubs 1o enhianee organic matter production. (o
maintain soil fertility, o reduce erosion and 1o ereate a
more even micro-clinne,

The value of agroforestny is, however, by o means re-
stricted o marginal linds. Some ot the most successful
small farmens’ ssstems i the tropics are in fact found on
high potential, fertile sils, where intemsive agroforestny
satems have for many years proven their abiliy to sup-
port dense and growing populations cconomically.

Further potential for agroforestry. equally applicable
on marginal and rich land, exists i socioeconomie situa-
tions where fand tenare and/or lack of rural infrastructure
communications. marhets) and csh make it vital for
people 1o produce most of their basic needs tood. fixdkder.
fuel, shelter, cte), from a limited kind arca. in ivorable
instaees their awn,

In general terms, therefore, the idea and approach of
agroforestn seem sound. Erosive rains. organic-matler-
dependent soil fertility, i inereasing fuehvood scarity.
and a lack of cash and infrastructure among the vast
majority of tropical land-users are some of the most refe
vant ecological and socioeconomic arguments for tree in-
tegration into fanming and pastoral areas (Bene et al.
1977; Lekholo. 1979 FAO, 1981¢ World Bank/FAQ,
{OR 1), Indireet arguments in Gavor of the agroforestry
approach o Tand use are the all-oo-frequently -observed
productivity declines and land problems: that almost in-
variably follow indiscriminate removal of - permanent
vegetation cover (he it forest, woodland. or planted trees).
Agronomists are abo realizing incresingly that the only
feasible, long-term approach o deselopment for some
crucial tropical arcas, the Amiazon rainforest, for example.
is o tree-bised Tand-use svstem, either horticultural craps,
forestry, or agraforests (Alvim, 1979: Hecht. 1982),

The svstematic and seientific deselopment of agrofor-
estry appears to hold especially great promise in the pric-
tically unevplored field of genetic improvement of multi-
purpose tree/shrub species. In agriculture. horticulture,
and forestry, systematic and determined eflorts to im-
prove desirable characteristion in crops through selection
and breeding have achieved remarkable results. The
green revolution. & major part of which has been the
development of improved varicties of rice. maize. and
wheat, is the meat widely known example, No Jes spec-
tacular results have been obtained in forestn and - horti-
culture, Palmberg (1981), tor example, reports on Luca-
Dty camaldidensis: “The results (of trials) showed that
the potential gain in productivity which can be achieved

RE

simply by selection of the best-idapted provenances for
prevailing envirconmental condition. could amount o
several hundred pereent.” Likewise, the average vield of
rubber has increased 17-fold in @ centuny s @ result of
breeding and improved management ONair, 1981),

Fhere is no sientitic reason why selection and breed-
ing o improve features desirable in agroforestry. such as
fodder. foud and fuel quantity and gualits. rooting char-
acteristios and phenatogy fnvorable W interplanting with
annual crops. nitrogen-fivation, pest resistanee, and
dronght resistance cannot result in equivalent success. In-
deed, rewards trom the ven few efforts towards systemint-
ic improvement that have already been nide prove the
point. As aresult of the “orting out™ of proverinees, sub-
species, and varicties of Lewcaena fewcocephala, for exam-
ple. a situation exists today where it is possible o obtain
seed meeting particular requirements, ¢.g. growth habits,
Eaen more exciting is e apparently highly suocessful
work being conducted at CEAT 1o “hreed on™ the two
major disadvantages of Lewcacnd, its high-mimosine con-
tent and its intolerance o acid sails (Huton, 1981).

Potential gains from svstematic improsement of agro-
forestn species have been stroogly emphisized by the
World Bank which has declared its special interest in sup-
porting such work (World Bank. 1981a). A thorough dis-
cussion of the potential and problems of genetic improve-
ment of tree species. lor agroforestny among other pur-
penes appeans in Burles (1979).

AU present it would appear that an almost unlimited
sope exists i agroforestry for the innovative and imag-
inative development of technology pickages. The alley-
cropping work at IITA s a good example of how uncon-
ventional thinking has resulted in an agroforestry solution
to the problem of declining soil fertility and crop produc-
tion. Introduction of shade-tolerant forage grasses and
legumes under pine plantations has in plices increised
fand productivity substantially. ¢.g.. in the Jari project in
the Brazilian Amavzon (Briscoe, [981). The possibility of
addressing particular fand productivity problems. e.g., soil
eronion, organic matter and - fertility. drought. seisonal
fudder shorages. and fuel and building pole needs. by
combining trees and shrubs with desired characteristios in
suitable spatial or temporal arrangements with annual
crops and/or animalbs, poses new challenges to research
and development organizations.

Some Problems and Constraints

Before agroforestry ssstems and technologies can and
will schieve any significant impact on the alleviation of
wopical land productivity problems, many - constraints
must be overcome. Several authors have recently dis-
cused the difficulties which asroforestry faces, This
paper. although arranged inaslightly different way, is
tased on papers by Adesaju (1981), Andriese (1978),
Armold (1982). Budowski (1981). Burley (1980), Cattenon
(198 1), and Openshinw and Moris (1979),

Among the most abvious general constraints to i sig-
nificant contribution by agroforestny towards increasing
the productivity of tropical Lands is the very magnitude of
the problem jtselt. We are talking about hundreds of mil-
lions of farmens and Jmdless people spread over vist
expitnses of tropical lands. Phssical ias well as socioeconom-
v limitations w0 rational land use are innumerable,
Rapid population growth, unsafe kind tenure, erosion,
droughts. floods. declining soil fertilits. lack of infrastrue-
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wre, political instability, and illiteracy are characteristic of

regions where agroforestry approiaches to land use have a
potential role to play. 1t is self-evident that agrotorestry
development can never be seen i isolation from general
sockitl and physical development problems.

The development of agroforestry ssstens and tech-
nigues requires, at many levels and stages, the kind of in-
tegrated and multidisciplinan approach for which existing
institutions. both national ¢ mternational. are rarels
cquipped. Education at tecical and professional levels
almost alwass takes plice along traditional disiplinan
lines. e, forestry, agriculture, animal husbandny. cte. Ina
similir way  researchinstitutions orginarily: work on
stiictly discipline-oriented problems. Even where systems
rescarch programs are being undertaken, these are often,
and undentandably, strongly: biised towards the basic
discipline of the institute where the program is housed.

At govemment and administrative fevels, rigid bound-
anes more often than not separate departments dealing
with difterent aspects of Tend use. Today such division is
being accentuated by increasing competition for searee
development resources. In many. probably most, tropical
developing countries, forestry and agriculture ane under
difterent ministries. The latter is likely to be the more
prestigions and powerful ministny with respect o land
management, while the former usually carries responsi-
hility for agroforestry (i.e.. in the few countries where any
Torml agroforestry progrim exists),

Land  legislation and it supervision often qeflect
administrative divisions: distinet Laws govern forest s
opposed o agricultural Lind. Some countries even hine
laws making all trees, including planted ones, government
property. [t goes without saving that such faws ellectively
undermune attempts to convinee farmen to plant trees.,

Although most intemational agencies, e.g.. UN badies,
development banks, and bilateral aid agencies, pay lip
servive to agroforestry and Lo an integrated approach to
land  development. nonetheless traditional  disciplinan
houndifes still impede the effectiveness of their work,
o, As in the e of national institutions, agroforestry is
often considered as a branch of forestry, or even of en-
viconmental conservation. which means that resources for
ity promotion and development are allocated via forest
divisions or departments. As a consequence. unfortunate-
Iv. intemational research and  development funds for
agrolorestry are, in relative terms, searee,

Without our in any way underrating the importance of’

the determined cfforts made by the World Bank. FAO

and other intemational bodies in the field of agroforestry.

it is still doubtful whether they will have any major im-

pact. unles there is a radical rethinking within these

organizations of the nature and potential role of agrofor-
estny. Some examples in support of this contention:

L. agroforestry is strongly promoted by the World Bank,
but mainly i its “Forest Sector Policy Paper™ (World
Bank, 1978).

. agroforesty development support is incorporated into

the “Forestry for Rural Communities ™ program of’ the

FAO Forest Depantment:

agroforestry his been identified as a priority rescarch

lield in tropical forestry in 4 joint World Bank/FAQ

to

-

(1981) report prepared for the International Union of

Forestry' Research Organizations (IUFRO) conference
in Kyoto, Japan, in 1981

4. when the sime paper wias presented to the “Sisth Ses-
sion of the FAO Committee on Forestn™ in- May
1982, the following introductory words were used
when summarizing the wdiion on agroforesty: “To
achieve the integration of social with production and
protection objectives, integrated  forest management
needs to involve aholistic approach to the use of forest
land and foress resourees™ (FAQO, 1982y

- similards, when the Tnternational Council for Research
m Agroforestrs (ICRAF) wans created in 1978, 0 win
the result of an IDRC-spomsored studs o identity the
major privnty arci in wepical forestry research (Bene
clal. 1977y

6. TCRAF was not admitted o the Consuliative Group
on hermational Agricublturai Research (CGIAR) on
the grounds that forestn was not in the mandate of the
CGastitutes.
wo of the most important recent reports on how 1o
tackle problems of agricultural nroduction in develop-
ing countries, reports which will have far-reaching im-
plications for the international communities” funding
priorities, “Agriculture: Towards 20007 (FAQ. 19%1¢)
and “Accelerated Development in Sub-Saharan Africa
= An Agenda for Action”™ (World Bank, 1981h). do not
mention  agroforestny at al. noran - equivalent
appraach to land use underany other name,
Such evidence illustrates a fundamental institwtional
constrint with respect o agroforestry, one which, in a
crude summiary might read.”Agroforestry is mstitutionally
amsidered a sub-division of forestny. Forestry institutions
deal with forestry and forest kand. The major potential of
agroforestny lies in the integration of trees into agricultural
and pastoral Linds, The development of these Tands is the
mandate of agricultural institations. Agricultural institu-
tions are not mandated to deal with agroforestry,”

Another impediment o the progres of agroforestry is
the difliculty inhierent in technology transter. Extension
may be reltively easy in well-established and moderately
prosperous agricultural arcas where the physical and
administrative infrastructure is well developed. Fut it is far
more diflicult in those vast expanses of lands where the
agroforestry approach o land use is most acutely needed.
Here the unavailabilits of extension senvices competent to
teach integrated land development is o serious shont-
coming indeed: even where roads and funds are adequitte
o coable extension workens o reach target farmen,
extension worken, just s their “mother”™ ministeries, are
all oo likely to be oriented to single or separate disei-
plines.

Farmen, moreover, will have to be convineed about
the benetits of new technologies. 1t may not be very difli-
cult W intraduce new and hetter species, or, in areas where
trees are already part of the traditional Lind management
svatem, to mithe fanmens adopt marginal improvements in
management practices. 16 is consderably more of a chal-
lenge where managed trees and shrubs are noveltios
period between planting a tree and achieving appreciable
henelits from it involves risks that tarmens with limited
resources may oot be prepared (o take, Similarly, it may
he next o impossible o convinee land-tisers o make
long-term investments where land tenure is uncertain,
Soctil and cultural attitudes may be obstacles to adopting
sound agrotorestry practices locally, 10is certainly: worth-
while for development and extension perennel to ana-
Ivze such antitndes closels, for they may very well be in

n

~

39



god part rational. People’s negitive: position: towirds
trees in te-te-Ny-infested arcas is apoint in e,

Finally, there are many down-to-carth. management
onninty o be overcome before functioning agrofor-
extn ssstems canbe implemented. Raning, establnhing.
protecting. and managing trees require shills and sus-
tained eftort new to nany fmers, Water availability for
nureries, protection of young plants agmt domestic
ammuak, nereased time needed i managing more than
one production component, minimizing negiive inieri
tions between trees and crops. all these tashs are likely o
require additional resourees, both - labor and - capital.
whivh nrny be besond the means of poor farmers. Credil
and atid schemes will have o ensare the possibilits of wade
participation i the establishment phise of agrolorestny
astens,

Some Examples of Agroforestry Praclices
As with mimy new sciences inosearch of anidentity.
agroforestn has fuad its air share of dassification eflorts
(Combe & Budowshi, 19790 King., 19790 Torres, 19749
Grainger. 1980: Vergara, 1981, 1 would tihe oo hong
here 1o mahe a detaled review o all proposed clissitica-
tion svstems, Centain eriteria tor differentiation of agrofor-
ety ssstemis, lowes erocommniondy reeur:
1. physical structurein particular the spatial arrange-

ment of woody components in relstion to crops (e.g.. it

trees are planted at regular intenvals. in alleys. in patch-
s or ina haphazard was ) and tope ol vertical strat-
itication fe.go U s 8 wo-ston or multi-ston ssstemy;

2 temporad arrangement whether crops/animals and
trees are permanenthy mised or totated allow sy stem).
and the penndicity oftree rotation:

3 relative mportance and role of components wheiher
the ssstem is agrosilvicultural (e atiming to establish
tree plantations). sibopastoral (trees/shrubs support-
ing anial production). agrosilvopastoral (erops. trees,
and animals in minture). or whether trees senve only
protective/supportive role for crop production:

4. production smsZoutputs from ssstem - whether food.

woud, fixlder. or any ather single product dominates,

orwhether it is 4 multiple-output ssstem;

sl and ccononne features whether the venture is

large scale or small saale, commeraial, subsistence, or

intermediate.

There are innumerble examples of traditional agro-

forestny sustenis and practices - the tropics. some highly

aiceessiul, others succumbing 1o the pressure of expind-
ing human and domestic ammal - populations. Global
reviews of such practices can be found, for example. in

Combe and Budowshi (19793 and Nair (1982). Several

regional and country accounts e abso been compiled in

fecent vears (eg. Budowsha 1979 for Central and South

America: von Masdell. 1979 for the Sahel - Affice

Atmosocdan o and Wignakusumah, 1979 tor Southeast

Asitsand FAOL 198 L tor Indiccand SnLanka,

7

It s probably safe to sy that the most diverse rnge of
siceesslul, traditnnal agrotoredry practices exists in the
o regions of Southeast and South Asia (s i these
regioms that the most acinve research and development
etforts are being made today o amprove agroforestn
practices further. Simtarly, mstitutional. disciplinan con-
strnits o agroforestny are probahls less severe here than
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in other regions or at the international fevel, 1tis certadaly
no coincidence that agroforestns hias been induded as an
issue in agricultural research at the present regional meet-
ing.

In India two traditional systems of great importanee
are the small-holder coconut platations underplinted
with food crops, spices. and pastures in the hunid South-
Weat Coistal region (Nair, 1979: Nairand Vi ghese. 1980),
and the agrosihopastoral ssstens of e Rajasthin
Diesert hased on the remarhaide tree Prosopis cineraria
(hhejrid (CAZRE T9R1: Mann and Savena. [9R0). Various
forms of tree or home gardens here on Javae oceups about
20% of the arable Lind and represent one of the mest sue-
cesstul, multiple-output traditional tropical Lnd-use sys-
tems bused on i combination of perennial trees and crops.
1t is important 1o note that these tree gardens as a rule
form part of & whole farm system which abo comprises
fiekds of annual crops (Wiernum, 1982 Bompard et al.
1980).

The integration of multipurpose trees such as Lewcacna
encocephada Gpil-ipily and Aihizia fakeata o smiall ar-
mer fand for commercial and protective purposes is i
common and rapidiy expanding pracuee in the Philip-
pines (Generalao, 19822 Pollisco, 1979 Veracion, 1980).

In Malaysize systematic developments are heing under-
then to introduce fivestoch into small-holder rubber
plantations (Wan Embong, 1979 Wan Fmbong and
Abraham, 1976). and in S Lanka projects are being im-
plemented o develop the tradstional mived Kandy forest
gardens.

These examples illustrate how rich the Indiin sub-von-
tinent and the Southeist Asian region are in agrotorestry
experience, much of which is transferable to other tropical
regions.

Agroforestry Research Today

There are probably few fields in which there is such a
high potential Tor substantial pas-ofls on investments in
rescarch as in agroforestry, Systenatic research for gener-
ating suitable new technalogies incorporating woody mul-
tipurpose pereniitls i agricultural land-use systems s
barely inits infaney.

1f we heep in mind the broad definition of agroforestry
vited carlier, then certainly agroforesty rescarch has been,
and vontinues o be, conducted at several disciplinan -
and commadits-oriented research institutes throughout
the tropies. Examples incude research to refine pasture
estblishment and underplanting in tree crops (especially
rubber and coconuty; reseiirch on shading collee, tea, and
covoa: stadies of traditional shifting cultivition; research
an suitable taungsa practices: Tuelwood tree species trials:
and work on browse species in dry regions.

Although much of this work is of direct releance and
interest to the ssstematic developinent ol agroforestes sys-
tems, it s also clear that most of it is being done with
stronghy discipline- or conmadity-hiased aims: o man-
mize productivity of rubber estates, increise sickds of col-
fee. minimize costs of timber plantation establishment.
and find the fastest-growing fuchsond or the must fiugh-
vielding or nutritious browse species. Al such objectives
are apprepriate to the mandates of the mstitutions carr -
ing out the rescarch,

There is, howeser. littde ongoing research towards deve-
loping technologies and  svstems which, through the
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optimum use of multipurpose trees and shrubs, address
the multiple problems faced by snuall- and medium-sized
subsistence (or mived sulwistence/cash) airmens or pastor-
alists in the ropies. This is where the great challenge and
potential of agroforesny technology-generating rescarch
lies and where scope exists for almost unlimited innova-
tive and imaginative thinking and work. Finding and im-
proving the best locally adapted (eeologically and socially)
species tor mieeting tirmeny” combined fuelwond and dny
seison fodder needs. tinding the spatial arrangement and
nuagement of this species which minimizes its competi-
tion with annual crops and manimi ~ ity positise sl
and microclimate-enhancing potentials, finding & wondy
species that combines cash praduction (e.g.. fruits. nuts,
fueh) with excellent features as i soil terrace stabilizer
these are the Kinds of discoveries o which agroforesiny
rescarch aspires.

Whs s more not being done in this field? The main
reason would seem o be the institutional constraing
referred to earlier. A aresult of the rgid disciplinany lines
aleng which most land-development research is bheing
conducted, there simply are no anstitutions with the man-
date or the mulii-diaplinan resourees required 1o
atlempt integrated investigations in-an entirely unbiased.
problem-oriented way.

Among the approximately 600 forest research organi-
sgtions and more than 1000 agricultural research institutes
and agencies involved i tropical and sub-tropical land-
use research identitied in o recent study by the World
Bank/FAQO (1981). less than %0 are currently conductin ¢
research on agroforestny or hune the capacity to doso,

In spite of this facta faic amount of rescarch is under
way concerning agroforestny technology components and
sustems. The Liter. however. tends to be of a deseriptive.
qualitative natare, and the former. though often aiming at
generating new technologies, does so for the most part in

an ad hoe, piccemeal way without o clear prior analssis of

the specitic local kind-use problems which the new tech-
nologs s supposed: 1o solve. These resenvations aside,
much of this research is of considerable potential vidue Tt
simply remains debatable whether the studies which have
been beean are the most relevant to their respective sitwa-
tion,

Some mtemational institutions, i.e., those cither hased
in developed countries or supported more or less entirely
by funds from developed countries and working on prob-
léms common o more than one countiy, are doing agro-
forestn tescarch, or working oninformation and training
insuppon of such rescirch:

LOICRAE in Narobi iv the only institution coneeived

evpresshy to perform agroforestn rescarch on aglobad

hinsis:

the international tree crop institutes (UKL US AL and

Australia) are primarihy occupied with data compita-

tion relevant o multipurpese trees:

3. the Nitrogen-fixing Tree Association (#Hawaii, U.S.AL)
I studving the assessment and developmient of legu-
MnNoUs trees:

4. the National Academy of Scienees (ULS.AL) collects in-
formation about fuclwood and legtme tree species:

S the Commonwealth Forestn Institute (LUK is in-
valved with informition, research, and training:

0. the East-West Center (Haws » V) includes agro-
forestny in ity program of publications, mectings., and
training:

ts

7. the United Nations Univensity is arranging workshops
onagroforestry:

8. some components of UNESCO™ research program in-
clude agroforesiry:

9. some agroforestny projects are initiatives of unisenities
i developed conntries, eg. the Univenity of Ari-
sona’s Oflice of Arid Lands Stadies (ULS.AL). Wagen-
ingen Agricultural Univenity (the Natherlands), the
Univenities of Tlamburg and  reiburg  (Federal
Republic of Germany ). and the Univenity of Mont-
peliier (France):

10. some CGLAR centers are engaged in technology-
senerating research of an .lﬂrnlurulr\ nature.
1A on alley cropping (Lescaena-maise). CINT on
Leucaena tacid soil-tolerance and mimosine content),
and TLCA on hrowse trees and shrubs: an nicreasing
awareness ol the role of trees in the fitrming svstems
of thetr mandate arcas has abso become noticeable at
IRRLACRISAT, and TCARDA, but it has not set led
1o specilic rescarch activitios:

1L FAON Panel of Expents on Forest Gene Resources
works in conjunction with IBPGR on data collection
and assessment of information about arboreal spe-
cies for the improvement of rural living, particalarly
inarid/semiarid arcas,

In addition valuble intormation of direct and indirect
relevance to agroforestry is stored and. in many cases, sys-
tematically updated in former colonial agriculture and
forestry institutions, such as the Tropical Products Insti-
tw  (LLKL), vanous commonwealih institutes and bureaus
‘UKL and Auostralian, The Roval Fropical Institute (the
Netherundsy, and CTEFE, IRAT. and IEMVT of France
tor tropical forestny, agricultwie. and animal husbandry,
respectively ). Although this cumulative list mas seem im-
pressive, it is not likely that in budgetary terms the total
volume of work in progress directly related W agroforestry
eveveds USST0 million per vear.

At regional and national Tesels an increasing number
of institutes are adding agrotorestn-related research o
their programis. Some of the neore long-standing and in-
teresting research ellorts have originated, not surprisingly,
in the South and Southeast Asion regions,

In India several of the Indian Council for Agricultural
Reszarch institutes are involved in refining technologi
and ssstemis of direct relevancee to agroforestn, pirticu-
larls the:

I Grassland and Fodder Rescarch Bstitute (IGIR1D in
Jhanst - multipurpese (fodder) trees;

2 Central Arid Zone Research Institute (CAZRD in
Jadhpur — Prosopis cineraria and other dev-land mul-
HIPUTPOSE species;

3. Cemral Plantation Crops Research Institute (CPCR1)
in Kasaragod — multi-stony. mised cropping:

4. Central Soil and Water Consenvittion’ Research and
Training Institute in Dehra Dun: the use of multipur-
pose trees furconsenvittion.

Other Indian insitutions partially involved i agrofor-
estrvinclude:

1. the Forest Research Institite and Colleges at Dehra
Dun  taungsa and other tree establishment methods
and fuelwod:

2. the Indian Institute tor Management in Allahabad
socialaspeets of village and rural use of frees:

3. the Xaster Institute in Bihar - soctologival and institu-
tional aspects ol agroforestny:
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4. severad agricnltural univenities at sattered: locations
throughout India.

As in Indis. @ number of institutes elsewhere in South-
cast Asia are actively engaged inresearch on various
aspects of agrotoresty or on related technologies:

1. in Indonesia - the Organization for Tropical Biology
(BIOTROP), the Forest and Forest Products Research
Institutes of the Ageney for Agricuitural Rescarch and
Deveiopment in Bogor. the Institute of Feology in
Bandung. the Forestrny Faculty of the Gadjah Maga
University in Yogjukarta, and Perum Perhutani in Jat-
haran

2 in the Philippines  the Forest Research Institate. Cal-
Jege. Laguma. the Paper Industries  Corporatien
e the Univenity of Los Baios, and - the
Visityits Stite College of Agriculture at Leste:

30 i Malansin the Malassia Agricultural Research and
Development Institute, the Rubber Rescarch Institute,
the Forest Researeh Institute at Kepong. the Palm Oil

Rescarch Institute of Malaysia. and the Univensity of

Malassia at Kuale Lumpur:

4. i Thailand — the Univensity of Chiang Mar and

Kasewart Univenity:
3. in Papua New Guinea

Guineaat Lae,

This list. which is incomplete, suggests the variets of in-
stitutions engaged in some form of research o agrotor-
estnv-related subjects. e Southeast Asia. SEARCA has
recently taken the initiative o create a Regional Agrofor-

the Univensits of Papua New

estry Rescarch and Education Network in which many of

the institutions mentioned above will, it is to be hoped,
tahe part. A series of research projects are: planned in
which ICRAF will share in the project tormulition phase.

ICRAF’s Role and Program

The Internationa] Couneil for Research in Agroforestry
(CRAF) was set up in 1977 at the Roval Tropical Insti-
wite in Amsterdam. 1 moved o its present headquarters
in Nairobi, Kenvain 1978 1CRAI s mandate is to stimu-
late, initiate. and support r
sustainable and productive kaind-use systems (in the devel-
oping world) bised on the integration of woudy perenniab
witheropsand/oranimalks.,

The coundil. governed by an intemational board of trus-
tees.is entirely independent from all supra-national bodies,
and receives its operttionat funds principally from various
hilateraldonoragenciesandprivate foundations.

ICRAI spent some initial sears searching for an identity
andastrategy o fultillits mandate. This was noeass taskina
new ind exating field. one tull of temptationsin the form oy
practically unlimited number ofchallenging and interesting
problemsand activities. ICRAF setto work. moreover. inan
atmosphiere charged with enormous intemational expecta-
tions: Bat itwasendowed withextremely modest funds. Atits
1981 and 1922 meetings LCRAES Board of Trustees tinally
agreed upon o comprehensive work plan for the coming
four-yearperiod, Thisplanhadthreetoci.

1. Thedevelopment within ICRAL ofaninterdisciplinary
capacity and appropriate methodologiestoiasessconstraints
in Tand-use systems and tidentify agroforestry solutions (v
overcome  these constraint In order o
achieve this end. after ssstematically identitying the ex-
peitise and knowledge required in the field of agroforestry,
TCRAF recruited o multidisciplinary core team ol scien-
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carch for the development of

tists and land-use experts. The team comsists of an
agronomist. & horticulturist, a forester, an animal hus-
handey expert. o social anthropologist, a fiarm economist,
a biv-climatologist and a physical land evaluation expert/
soil seientist, Both in Keaya and ebewhere through collab-
orationwithinternational, regional.and nationalinatitutions,
the team is now working on the development of i diagnostic
anddesignmethadology.

2. The ssstemitie collection and evaluation of existing
hnowledge about agroforestry technologics, and the devel-
apment of methods for the appropriate study of such in-
tormation.

3. The establishment of an efticient program for dissem-
inating information about agrotorestry methuds and tech-
nolugies 0 scientists. development phinners. and  institu-
tinas in developing countrics,

These objectives are o be achieved  through seven
mutually supportive programs within which all I[CRAF
projects and activities will be carried out:

I manageraent and administration - this component
deals with program planning and coordination, tund
raising. public relations, and general administration;

2, information services - ICRAE will ofter an informa-
tion request service and assemble documentation files
on - agroforestry, particulardy on various agroforestry
swstems and on multipurpose trees, 1 will have a librar-
v lor in-house and external use and produce publica-
tions on agroforestey. An IDRC information specialist.
a documentarian, a library assistant. and a publica-
tions ofticer make up the library stafl, with disciplinary
inputs provided by other stafl where necessary:

3. training and education -+ JCRAE will mount training
courses i agroforestny research and - development
methods and in material development. Fellowships
and on-the-job training will be available, This pro-
aram, supported by USAID and the Ford Foundation
and led by o recently recruited training officer. is
expected to get under way in 1983

4, agroforestry systems research and evaluation - the
development of interdiseiplinary methods to study iand
develop agroforestry systems, e, the diagnostic and
design (D&Y methadology, economic evaluation of
agroforestry systems, and methods of assessing sys-
temic sustainability. This program will abo be respon-
sible for o global inventory and evaluation of existing
Agroforestry systems;
agroforestry technology research and - evaluation
ICRAF will review the potential role of agroforestry
technologies for enhancing tood, fuel, and fodder pro-
duction, sl conservation, and socioeconomic well-
being: and develop methods W study and evaluitte
agroforestry technologies, particularly those which in-
volve mulupurpose trees:

6. tield station o small (30 hay field station, 70 km out-
side Nitirobi, is being developed as o support for other
ICRAF programs. {1t will indude  agroforestry
demonstration plots for trining and public relutions.
I will also be o site for tield research in connection
with methadology development;

7. collaborative and special projects - the creation o an
international actwork of agroforestry research and
development prajects in developing countries will Facil-
itate the dissemination and testing of the coundil's in-
terdisciplinary - diagnostic and - design - methodology.
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Projects are under way with institutions in - Peru
(INTPA, CIAT, Nonth Carolina State - Univenity).
Philippines (SEARCA, VISCA). Costa Rica (CATIE)
and Kenva (National Drvland - Farming Rescarch
Station at Katunani). Preliminary contacts have been
made with TCARDA in Syria. HTA in Nigeria,
CAZRUICARy in India, and EMBRAPA in Bravil.
1Cmust be stressed that TCRAT is not set up as an insli-
tute 1o generate locally adapted agroforestry technologies
or whole ssatems through ficld rescarch. This can only be
done by tocal institutions with the faailities required 10
carry out long-term field rescarch. Noris ICRAF able 0
fund the work of other institutions. 1t is i cos il housed
i mid-city office building in Nairobi. with - modest
annual budget and a senior seientitic and administrative
staft ol 150 10is, however, the only institution: established
expressiy to work with agroforestn sescarch issues ona
global scale. Itis one of the tew organizations in the world
with the professional competence 1o deal with practicalls
all aspeets of Jand development: physical. biological,
social. and cconomic, The faet that TCRAF'S scientists
retain and cultivate working relations with outside cal-
leges and institutes has led to i sitation where the coun-
ail's network of contacts not only crosses international and
language barriers, but abo transeends disciplinans and in-
stitutional boundaries. This sitaation, in combination with
the councils own institutional independence, makes it
possible for TCRAEF not ondy o collaborate with any tvpe
ofinstitution. but alo to initiate: cooperation: between
scientists and institutes in both developing and developed
countios,

How to Identify Relevant Agroforestry

Research — ICRAF’s Diagnostic and
Design Approach
Research towards development of locally - adapted

agroforestey technologies and ssstems attempts 1o iddress

the real problems ol farmers and other Tand-wsers. In o

doing it ivariably encounters difticulties st many ditfer-

ent levels:

1. how toidentfd refesant research topies:

2. how toensare asutticiently multi-disciplinan input:

X how tocope. in field research and triads, with the com-
plexity - (interactive components) and - periodization
(rotation ol trees/shrubs) inevitably imvolved in agro-
forestry technolegy validation research:

4. how 1o deselop. evaluite, and rate. in quantitative
terms, the germplasm of multipurpose trees/shrubs,

The second question has been partially answered in the
previous test. The third has been discussed in several
papers by Hluxles (1979, 198, 1981, 1981e, 1982 and
1982b). The fourth is the subject of an ongoing joint proj-
cet between ICRAF and the Commonwealth Forestny
Institute (CFI. financed by the US. National Academy
of Sciences. This project will draw up ‘.:'lIIdLllIK\ foran in-
ternational network of national research projects aimed at
developing fast-growing nitrogen-fising trees. The prob-
lem of genetie deselopment of multipurpose trees and off
agroforestry: combinates of trees and herbaceous crops
has also been discussed by both Burley (1979) and Pick-
engill (1981) and will be the \uhlul of un 1CRAF/
IBPGR/CF] workshop in mid- 1983,

The remaining question, the first one. how 1o identily

refevant research topics, will be considered here. IF agro-
torestny is o live up o the world’s expectations with
regard o ity problem-solving capabitities, it will have 1o
significamtly improve its ability to choose research topies
and embark on development efforts which accord with
the actual needs and potentials of tropical kind-ise sys-
tems, TCRAIS research strategy plitces o mgor emphisis
on the development of a diagnestic and design: methodal-
gy 1o gaide agrotorestny research and dL\LIt'l"llLI“
(R&ED) oward reevant” and  practical solations  to
location=specitic land-management problems. A skeieh of
the principal features of this evolving methodology
appears below oaetier with an explination of their inter-
nal logic and rationale.

Why Diagnosis is Necessary

Our ultimate wim is 10 develop Lind-management sys-
tems and technologies with specitic capabilities o solve
land-use problems i arcis where agroforesiiy is deemed
to have it role, When confronted with an ailing land-use
swtem.agroforestry planners and practitioners nust iden-
Uty and preseribe relevant problem-solving treatments,
The nature of their task is analogous in many respects to
that of a doctor who confronts & diseased human
orgnism,

[tis acardinal rule in the medic profession than diag-
nosis should precede treatment, In practice there are
exeeptions to this rule, of course, but it would be unthink-
able for doctors ever simply o ignore the diagnostic pro-
cews altogether, and preseribe treatment without duc
regard for the specific nature of the patient’s illness, We
would hardls tolerate o haphazard. ht-or-miss approach
to treatment from professions dealing with human pathol-
agies., How strange then that we hive come to aceept such
an approach when it comes to treating pathologies arising
from man’s use ol the carth. Is this not in fact what hap-
pens in many cases when a traditional agricultural or for-
estry research station develops a new technology and
recommends it for dissemination? In how many instances
is the treatment preceded by an adequate diagnosis of the
actual and perceived problems which confront the major-
ity of land-wsers in the recommendation domain? The
answer of many researchens, that they “abready know
what the problems are™ without having to bother with the
complications of i formal diagnestic procedure, is analo-
gous to i doctor's making cither the patently absurd
assumption that all patients are the same, or his daiming
arrogantly that a well-trained practitiener is able to treat
patients without recourse W an examination,

Na wonder the cure rate for land-use problems is o
low! Technalogies developed for conditions which prevail
on research stations, high access farms (Rolling, 1980),
and forest meagement units are olten abvsmally map-
propriate when estended to the niajorits of land-users in
an agroecological zone, The problen is not that the bio-
physical parameters of the zone have not been taken into
account, To the contrary, these are usually well under-
stood, What goes wrong is that single discipline-oriented
rescarchiens o often il o pereeive that the “patient” in
the final analysis is the existing Lind-use ssstem. which
Tas its own internal organization and its own unique set of
operational constraints and potentials,

The problem with an ad hoe appraach o ¢ Jogy
generation is that researchers are rarely capable  aning

the full set of relevant design criteria into consideration. It
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wats never i very elfective strategy to design technology on
the hasis of only a partial set of design criteria and then to
treat the failure of farmens to adopt the resulting tech-
nulogy as an extension proble. Tt will almost always be
more uselul w plice the onus of responsibility for unsue-
cesid transfer of relevant technology squarely on- tech-
nology development professionals, recognizing that the
problem s, in the fiest instance. i design problem. There is
simply o substitute for good design. To achieve this
objective will usually require coordinated inputs from an
interdiscinlinary team of professionals, as well as from the
intended sers ol the eventual technology product.

A probiem-oriented diagnostic approach o agrofor-
estry dusign is felt to be the mont direct and fogical rowte
1o effective and transferable agroforestry technologies and
land-management ssstemis. In developing ity diagnostic
and design maethodology, TCRAF recognizes that a quick
turnaround on - diagnostic and designactivities is abso-
futely necessary in order 1o have atimely influence on the
project phinning csele, Tt is not envisaged that a long
drawn-out surve * process will be either necessary or use-
ful. Rather. the councils aim is to develop a practical.
cffeetive. and quickly realizable D&D protocol which can
prove its utility in a wide range of environments around
the world,

The Logic of Agroforestry Diagnosis
and Design

The logic of any methodology must be compatible with
its aims, and the aims of TCRAFS D&D methodology are
eminently practical. In the final analssis the suceess of the
methodology will be judged not by the number or by the
elegance of resultant agroforestry technologies. but by the
impact of the methodology on the ol Tandseape. .
how effective it has been in the transformation of human
landscapes into more productive and sustainable Tand-use
systems. A suceesstul D&D methodology: must somehow
guide potential wsers to agrotorestry technologies which
embody three essential antributes: productivity, sustaina-
hilitv. and adoptability.

The linst two criteria are virtually axiomatic. Agrotor-
estry hits been almost univensally detined as an approach
which seeks to improve the productivity and sustainability

of land-use systems, Plenty of technologies are capable of

increasing productivity, but are they also sustitinable?
Likewise, there are numerous technologies for resouree
conservattion. but are they productive? Agroforestry has
demonstrated  significant potential tor achieving - both
ohjectives simultancously. This combination of goals i
not. of course, an iwtonuatic feature of every conceeivable
agroforestry svstem, but it is indeed part of good agrofor-
estry design. where measurable production and conserva-
tion benefits are. or ought o be, two sides of the same
coin.

With regard 1o the adoptability of new agroforestry
programs. it is perhaps not superfluous to point out that
any technology, no matter how efticient or elegant in its
problem-solving capabilities, will have little impact unless
it is seeeptable w a significant pereentage of its intended
users,

Nutritionists refer o an analogous fact of life when
they note that the nutritional vadue of any food that is ntot
citten is zero, regardless of its chemical composition. The
practical point for agroforestry diagnosis and design i
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that many factors other than gross technological irrele-
vanee may limit the adoptability of an otherwise promis-
ing technology. These factors must somehow be identi-
fied. and dealt with by the D&D process.

Must possible adoption constratints have to do with the
level of available resources and management skills in a
given system, or with the incompatability of candidate
technology with cither existing practices and/or cultural
norms and values associated with the general technologi-
cal tradition of the area. It may be difticult. or even im-
possible. o disgnose all of the potential aduption con-
straints before undertaking farm trials of candidate tech-
nologies. The D&D process can, however. be gaided ini-
tially' by a certain psyehological  corollary o basic
problem-solving technique: it is not the solution of prob-
Jems per se which is of greatest interest 10 patential tech-
nology-adopters. but the solution of perceived problems.
The core of ICRAF strategy is the common-sense
assumption that the ability o solve a prablem begins with
the ability to define it Such an orientation advances us
half way towards our goal, inasmuch as technologies cap-
able of solving local problems are more likely to he
adopted than those which are not. The most: common
error of the R&D/extension provess is the focal introduc-
tion of technologies which solve problems which exist
samewhere else, eg. on a research station or in some
other land-use system.

For an adoption-oriented. impact-maximizing strategy
which focuses R&D attention on the solution of pereeived
problems in existing land-use systems two practical impli-
cations stand out. The first pertains to the diagnostic
phase. a time when it is absolutely essential 1o involve the
land-user in the R&D process, for only he or she can shed
flight on pereeived problems, This realization explains the
importance in ICRAFS D&D methodology - which s
placed on analyzing perceived management problems
and strategies at the household or unit management level,
The second implication pertains to the design phase. 1t
arises from the fact that not all problems which constrain
the productivity and sustainability of a houschold land-
management ssstem are necessarily perecived by the
manager. This is particularly likely to be true with sus-
tainahility problems, Even when such a problem is per-
ceived. its solution may not rank high in the farmer's
privrities so that technologies designed to solve the prob-
lem fiail o awake user interest. Many people may regard
this s an extension education problem, but it can clearly
also be considered a problem of technology design.

Where research scientists and land managens may not
shire similar pereeptions of land-use problems, in certain
instances the multifunctional nature of many potential
agroforestry technologies may come Lo the rescue. The
challenge for the technology designer is to lind an attrac-
tive way o link an unwanted conservation function. for
example. to some desirable production function of a well-
chosen multipurpose technolugy. One might then obtain
sustitinability benefits as a by-product of a farmer's deci-
sion o adopt the proposed technology for its production
incentives, i.e.. for the help it gives him in solving some
high-priority houschold supply problem.

By way of illustration. in our D&D work in Kenya we
have encountered farmens with little or no present interest
in erosion control. a severe problem i drv hill areas.
These farmens, nevertheles, appear very interested in
planting hedgerows of fast-growing leguminous trees 1o




satisly their houschold fuclwood needs. By planting dense

hedgerows of coppicing fuelwood trees on - the contour

with row spacings selected for effective erosion control, we
can achieve two ends with a single. appealing design,

Such design tacties Tend themselves well o the incorpo-

ration of fexibility for future functional expansion. Other

farmers in Kenyi tor example, have been identitied as
having a definite. present interest in erosion control, but
no immediate, pereeived problem with fuclwood supply.

Where trend analysis indicates a future fuelwood prob-

such famers cin be induced to plant dense hedge-

rows with fuelwood potentialin order w hold down the soil.

Presently the fiarmers can begin o manage the hedge-

rows for fuclwood once the anticipated crunch  does

come,

Productivity and sustainability. then, are the criteria we
apply in analyzing existing land-use systems in order to
diagnose constraints which limit the performance ol the
system. Productivity, sustainability, and adoptability are
the criteria we use to identity corresponding agroforestry
potentials and to evaluate candidate technologies and
land-use system designs. In our analyses it is necessary to
distinguish between two distinet levels or orders of con-
straints and potentials: those pertaining to the perform-
ance of output sub-systems in existing land-use: systems,
and those pertaining to the appropristeness of candidate
agroforestry technologies.

Thus two orders of evaluation. each dealing with con-
straints and potentials of a different type. are required for
thorough research. These two ordens of evaluation are
embedded in the following sequence of analytic activities
which progresses Irom diagnosis to design:

1. characterize essential features of structure and function
in the existing Jand-use system and identify output
sutb-systems:

2, evaluate the performance of the sub-systems (identily
problems):

3. determine what constraints limit the performance of
the sub-systems:

4, identify general potentials for performance-improving
(constraint-removing) interventions of an agroforestry
nature (candidate teehnologies):

. determine constraints which may impair the appropri-

ateness of candidate agroforestry technologies (com-

ponents and practices).

identify remitining potentials for specilic agroforestry

technologies (existing or o be developed).

wn

6.

With the Toregoing as o general coneeptual back-
ground, Tet us look alittle deeper now into the logic of
agroforestry diagnosis and design and consider what is
necessary it cach of the above-listed steps i we are to do
the jub well.

ldentification of Output Sub-systems.

We have said that we shall give priority to the house-
hold Eand-management unit. or its functional equivalent,
as the primary decision-making unit and reference system
for our analysis of lind-use patterns and problems, “This is
because the houschold s ordinarily the primary decision-
making unit with respect to specitic lind-use practices. OF
all the possible ways to define sub-ssstems, we have opted
for a definition in terms of output sub-systems hecause: a)
this is the least restrictive of the modeling possibilities; by
it is the most compatible with various usetul technigues of

input-output analysis: and ¢} it is the most consistent with
the wans land-users actually manage their lind. ie. to pro-
duce desired outputs. A major output sub-system, then,
may be defined as the set of all activities. resources. and
other land-use fictors which are involved i the gener-
ation of an output intended o satisfy one o the basic
production objectives of the houschold.

In deciding specifically what output categories o con-
sider as basic. it is important, i we are (o develop a practi-
val methodology. o sitisfy two general requirements: a)
the need for general applicability, and b) the need for
adequate representation of the idiosyneracies of local
land-use systems, To satsty both these requirements and
w lacilitate ready linkage with standard categories of
agroforestry technologies, we have found it fruittul o fol-
Jow what we el "a basic needs approach.” There are six
autput tegories which we consider basic to the econom-
ic well-being of households evervwhere: food. energy.
shelter, raw materials for home industry. cash, and com-
munity integration,

frems 12, and 3 are selizexplanatory. ftem 3 is intended
to include all torms of shelter (housing for people and
livestock, shade, windbreiks, cte) and enclosures (fenees,
kraals. boundary markers. ete). ftem 4 s a catch-all cate-
gory meant to acconmodate all raw materials for house-
fokl o village manufacture of everything from clothes
and kitchen implements to medicinal preparations. i.c.. all
locally manufactured consumer items. whether for home
consumption or sale. ltem 6 is another broad category in-
cluding all forms of “social™ production a.d consumption.
ey feasting, gifl-giving, bridewealth, patronage. taxes,
education, ele.

Underlying this sub-system approich are the assump-
tions that a) the basic needs in the list are universal: b)
local svstems may display great variety with respect to the
{forms i which these needs are ideally satisfied (food and
fucls preferences, shelter types, cte ) but essentially the
same themes are valid everywhere: and ¢) Joeal and
regional land-use svstems. whatever else they may do. sie
organized to produce goods aimed al satisfving these
bisic needs. The way in which varous lind-use systems
fulfit! this function. of course, will difler. In commercial-
ized fand-use systems, cash crop production for income
to purchase basic commaodities will be the predominant
household strategy. In subsistence-oriented  economiies,
the houschold land-use system will be organized to meet
needs more directly,

The use of basic needs terminology should not be un-
dentood o imply any restriction whatsoever on Jevel of
ceconomie development. The needs we have distinguished
mav be bisic in type. but they admit many levels of satis-
faction, We @ ¢ interested in Taving a foundation for the
development process, not in constructing a ceiling.

Problem Identification

Onee bisic needs sub-systems have been identified, we
mity  provede directly o problemidentification. The
objective of this step. to particularize problems which exist
vis-ii-vis the productivity and substaimability of the basie
land-use systems, is fint approached through intensive in-
terviews with representative farmens 1o ascertain what dif-
ficulties they experience in supplying their basic con-
sumption needs. The following example. from Kathama,
Machakos District, Kenya. illustrates the application of
the methodology to i semi-arid-zone mixed farming
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svstent in the midlands of East Africa,
Problems identified in houschold basic-needs supply
sib-systems:
1. food sub-system -~ seasonal shortages of staple foods
are normal. deficits must be made up by purchases:

drought-related crop failure requiring famine relief’

OCCUrS, O an average, onee every five vears: Jow milk
and meat production results from dry-season feed
shortage for livesiock:

. energy sub-system - there is aninsufficient produe-
tion of fuclwood from Lirmers” own lands: they must
purchiase fuelwood for household and cottage industry
use. A Tack of karge trees tor firing bricks also exists:

3. shelter sub-system — the lack of construction quality
timber and poles means that tarmens muost purchise
expensive supplies. There is a shortage of large rees
for firing bricks. and an inadequiate supply of fencing
and shade trees. Wind dessication of crops is poten-
tially o1 problem:

S raw materials sub-system - farmiers must purchase
expemsive fuelwood supplies for butchery and brick-
nuking enterprises:

Socash subesvatem - low net houschold income can be

atteibuted. in part, w the cash outflow for staple foods,

fuctwoud. and construction wood (see above): the
carning and saving potentials of livestock enterprises
are fimited by the dry-season feed gap.

community integration - there are difficulties in meet-

ing expectations for cash contributions o numerous

harambee self=help projects, as well as educational
expenses.,

dentification of” problem-ridden sub-systems prior to i

detatiled analysis of the fand-use svstem as o whole is an

ceonomical measure, Thereafler diagnostic attention can
tocus on sub-systems which appear to be in especial trou-
ble.

1o

{

Analysis of Land-Use Constraints

Once vulnerable sub-systems have been recognized
and the general nature of household supply problems has
heen ascertained. the stage is set for an analysis of the
Lind-use system designed 1o trace the etivlogy o supply
problems. To continue with the Kathama example:
Antecedent causal factors:

Crop land:

low tertility and declining viekds:

lack of manure:

oxen oo weak for drv-season plowing and planting as
recommended for efficient use of limited soil moisure:
soil erasion and water loss from poor infiliration and
heavy runof'on rain water:

witterfogging on low spots:

6. labor bottleneek at plowing and weeding times:

7. pigean peit pests.,

Girazing kand:

1. small gravzing area:

2. insufticient drv-season feed production.

3. overgrazing and soil crosion.

The tinst step of this analvsis involves intensive discus-
sions with farmers to probe their pereeption of the causes
of these problems, while the interviewer conducts a visual
inspection of their farms. Additional vbjective measures
are being developed to supplement the interview and
observation dittit in order to arrive at a more quantitative
appreciation of kind-use problems, The output of this step

2 1 ——
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is twoluid: a spot disgnosis, and suflicient information for
drafting a structural model of problemy ctivlogy. Indeed, a
causal network diagramming technique has been found
usetul in analyzing the interrelationships among land-use
problems and in identilving the critical constraints which
limit the productivity and/or sustainability of the system.

Identification of Potentials for Problem-
Solving Agroforestry Interventions

The resulting model or models of problem etivlogy
then serve as the basis tor identifving points in the system
where  potentials exist - for interventions designed o
remove, reduce, or aveid specific constraints, The proce-
dure for this analysis is, in principle. quite straightfor-
ward: the analyst simply studies the causal diagramis)
and, for cach node in the causal network, asks hinself the
question. s there anvthing trees could do to solve or
mitigate this problem?” Ideally, this exercise should be
conducted as an interdisciplinuny brainstorming sc.vion
with the intention of opening up thinking about possible
fand-use alternatives,

While the primany aim is 10 emerge from the exercise
with & set of design specifications for hy pothetical prob-
lem-solving technologies of an agroforestry nature, non-
agroforestry alternatives should also be considered.
Wihere these are incontestibly superior o an agrotforestn
alternative, they should be recommended. {1 afler careful
consideration, there appear o be no promising agrofor-
estry approiches, then the agroforestry exercise should be
terminated and the problem referred o appropriate non-
agroforestry specilists. Agroforestry does not have i solu-
tion to ofter for every land-use problem. and there is
simply too much real agroforestny work to be done in the
world to waste time trying to foree agroforestry technolo-
gies into fand-use svstems where they have no dear and
significant role to phiy.

At present the state of our knowledge about agrofor-
estry technology is so limited. however, and we have Tittle
hard information, that it is perhaps better w err on the
side of optimixm regarding the potential of hypothetically
appropriate agroforestry lard- use svstems, Such optimism
should seem justified it order 1o stimulate  further
national development and R&D of hypothetical agrofor-
estry technologies. One desirable output trom such R&D
would be the data necessary to evaluate, objectively and
quantitatively, the comparative performance ol agrofor-
estry and non-agroforestry find-use alternatives.

Minimadly, when the agroforestry dingnosis and design
team has completed this step of the analvtical process, it
should hawve a clear picture in mind of what general Kinds
of agrotorestry technologies, by addressing specitic end-
use or service powadis - the system, might hiave a role
to play in solving kaind-management problems. In Kath-
anui, to return again to our previous example, the follow-
ing specific probleme-salving - agroforestry alternatives
were identified:
alley croppings muleh farming with leguminous and
other suitable trees 1o contral crosion, increase rain
walter infiltradon, reduce minoll, conserve soil mois-
ture, improve soil fertility and structure, reduce the
traction requirements for tillage (or the tillage regire-
ment in general by minimum dillege management),
diminish the tabor requirement for weeding. and pos-
sibly provide some measure of pest control through the
use of insect-repelling mulch species:
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2. multi-purpose fodder trees in grazing areas o reduce
or climinate the dry-season feed gap. and as hedge-
rows, in and around crops with concommitant ero-
sion control and windbreak benefits and fuelwood and
mulch coproduction possibilities: the improved feed
situation should allow dry-season plowing and plant-
g

3. hedgerows and living fences of high-viclding fuclwood
species and (Tuit-producing thorn bushes for better
livestock control: appropriate plantings can also fune-
tion as protection against famine in bad years and as a
souree of supplementary livestock feed in average
Ve

4. multisstory fruit tree plantings with undemown grass/
legume pasture:

livestack 1o improve drv-season nutrition and increase
the amount of collectable manure.

Identitication of Constraints on Potential
Agroforestry Interventions

The next step is 10 evaluate which of the generally
appropriate and functionally relevant agroforestry tech-
nologies recently identified remain specifically promising
in the context of a detailed analysis of site constraints, The
order of analvtical procedures is here again intended to be
eeonomical, for the gathering of detailed data on sit and
land-management characteristios can now be limited to
whatever is necessary o evaluate conerete technological
hyvpotheses.

Before making a final screening of candidate technolo-
gies (components and practices), we must ascertain what
constraints might interfere with their adaptability to site
conditions and/or their adoptability in the context of local
farming practices, First we reject those compenents which
are rendered inappropriate by climatic. edaphic. and/or
biotic constraints, In Kathama. for example. the biotic
constraint of high termite populations in- the semi-arid
zone of Kenva excludes from consideration any mulch
species which provides a good habitat for these pests. We
are lefl, then. with those potential muleh species which
have at least the hypothetical ability to repel or discourage
termite infestation (e.g.. Adzadirachara indica, Adhatoda

vasica, Derris indicay. This is o good illustration of

notional agroforestry technology with an unknown poten-
tial which could prove rather high. This fact alone would
appear tojustify its further research and development.

Alter a sereening of components on grounds of natural
adapability, the rejection process shifts o the identifica-
tion of practices which are unlikely to be adopted by far-
mers because (he prictices contlict, for one or more rei-
sons with the local farming system. eg. unfeasible
resource requirements, labor bottlenecks, management
incompatabilities. ete. To refer again to Kathama. here
the establishment technigues initially used to plant out the
first round of allev-cropping farm trials were found to be
incompatihle with the leeal practice of plow weeding
which buried the young mulch tree seedlings under a
heavy layer of soil. It may, however. be possible to modify
local” farming practices somewhat to accommodate the
new technology (e.g., local farmers seem 1o hive no objee-
tions to a change in their time-honored plow-weeding
practice). Otherwise it may prove necessary Lo scarch for
an acceptable agroforestry alternative.

Finally. having climinated various suggested com-

5. cut-and-carry fodder trees for increased pen-feeding of

ponents and practices along the way, we arrive at a set of
feasible agroforestry alternatives which must be com-
pared with each other. with existing land management
practices, and with non-agroforestry aliernatives to deter-
mine which, i any, of them offer promising potential for
incorporation into sitespevific, problem-solving agrofor-
estry designs,

Follow-ups and Conclusion

The “rapid appraisal” diagnostic and design proce-
dures onthoed above are merely the beginning of the
technolegy R&D evele. For projeet development ap-
praisal should be fullowed. depending on the state-of-read-
iness of the technology in question, by immediate on-
furm trials of the more promising agroforestry technolo-
gies (existing ofl=the-shelf solutions, so to speak. from the
current inventory of agroforestry (echnology), and/or by
onsstation R&D 1w develop notional or candiditte techno-
logies for later incorporation into on-farm trials. These ac-
tivities entail their own methodological needs. In the full-
ness of time, ICRAF intends to wollect. develop, and dis-
seminate information and methodologies relevant to the
full range of biophysical and socioeconomic reseaich
questions involved in the development of agroforesiry’s
potential to provide solutions to global land-use problems.

In conclusion, what has been described in a briet and
sketchy orm above is the core logic of an evolving diag-
nostic and design methodology which. in its totality, is in-
tended 10 serve as a reliable wal for arriving at effective
agroforestry solutions 1o local land-use problems  the
world over, Successful completion of this decidedly ambi-
tious undertaking will be possible only with the tull and
active participation of the international community of
agroforsstry research workers. ICRAF eagerly solicits
comments on and contributions to the methodology out-
lined in this paper.
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DISCUSSION AND CONCLUSIONS

The Bonn conference, held in October 1979, provided
detailed reports on four subjects: soils, water. energy, and
biological resources, 1.ch report deseribed the specitic
rescarch and development proposals nominated by scien-
tists at the conference as most likely to lead to significant
increases in food production and. therefore, most deserv-
ing of support.

The follow-up conference on “Selected Issues in Agri-

cultural Research in Asia™ in Jakarta (October 1982), of

which this volume reproduces the proceedings. explored
in a regional context, inter-disciplinary rescarch issues
arising” from specitic Bonn - recommendations. A wide
range of disciplines was represented at Jakarta and the
breadth of participants” experience wis considerable. A
number of recommendations emerged, identifving sug-
gested action programs for both mational reszarch systems
and for regional cooperation. Some recoramendations
were addressed speciticaliy to TFARIY or ISNAR, aothers
were of special interest 1o other TARGs and o donor
agencies,

The tollowing commentary sumimarizes the discussions
that took place after the plenary sessions and at the work-
ing group mectings.

>ooperation Between National
Research Systems and the Intema-
tional Research Support Community

The fint session of the conference concerned the way
in which relations between national and  international
research organizitions might be structured o opliriize
both technical and sociocconomic results, Deliberations
ok into account the recent expansion in fundiag for
agricultural research in Asia, at both natonal and interna-
tional levels, ind examined this trend in the eontest of the

comparatic advantages of different sourees and systems of

support.
The plenary speakers. Dr. Madamba and Dr. Swa-

minathan, followed by Dr. Gamble, presented o penpece-
tive of the evolution and development during the recent
past of national agricultural research systems (NARS). in-
ternational agricultural rescarch centers (IARCs) and in-
ternational associations (iAs), They noted that although in

relation 1o agricultural GDI resources spent in support of

the NARS of developing countries doubled between 1975
and 1980, the absolute level of Tunding, even in the 1980,
is probably imuflicient. In order to meet food production
goals, most developing countries are likely to nave o plow
hack at feast 1% of their agricultural GD! into rescarch.
Currently. the level of their research funding is lide more
than half of this minimal figure.

Because of inadequate funding over a long period of
time. many NARS sufler chronically tfrom a shortage off

trained professionals, In addition, their rescarch and sup-
port acilities are often limited. These factors restrict the
comprehensiveness of NARS research programs., The
frustrating research environment has frequently induced
stall resignations. resulting in what has become known as
a “brain drain.” Apart from problems which stem from
lack of adecuate financial support, many agricultural
rescarch institutions operate in such a way that there is in-
adequate dialogue between scientists and administrators,
Furthermore, rescarch all too often remiting 2 subject to
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which government planners and policy-makers pay only
lip service on the part of many governments. There is a
notable Jack of political will and commitment towards
agricultural and natural resourees research,

Indeed. there is o widespread tendeney tor govern-
ments o ignore the potential role off NARS in national
development, Research leaders are rarely involved in the
planning and policy-making provesses. This situation has
begun to change for the better over the pint few vears.
and in some Asian countries  India South Korea, Phil-
ippines. Indonesiat. Bangladesh, and Pakistan - viable
mechanisms have developed for the implementation of
national agricultural research and development programs.
Nevertheless, even in these countries. there is still room
for progress in the ivolvement of reseireh policy-makens
in national planning. In order to win ground. cach NARS
must refleet the seeds, prioriies. and aspirations of the
people of ity country. [t must be capable of refating its
technological goabs to sociocconomic and cultural issues,
of king advantage of collabogation with other research
institutions, of exercising flexsbility in its use of funds, and
of continuowsly monitoring and evaluating its own operat-
tions,

The conference recommended that & much greater
awareness about the need for sustiined and expanded
support tor agricultural rescarch should be generated
among national leaders, particularly ministers of finance
and of agriculture. The necessity of adequate levels of
funding 10 ensure continuity - research particularly
needs to be stressed.

The conference also recommes:'ad that the interna-
tional agricultural rescarch community consider carrying
out an in-depth study of the investment returns aceruing
from rescarch in selected NARS and in the TARC
research network, The study could include the possible
sucial and economic consequences of such investments, It
wits abo suggested that in order to convinee their goven-
ments to sustain funding for research, director. of NARS
should make case studies of successful research ventures
(e.g.. rice. wheat) within their own countries. Such studies
might abso be of value to the TARCs in their discussions
with members of CGIAR.

The conference endoned two proposals put forward by
IFARD for @ regional approach towards establishing
closer liaison with national policv-makers. This approach
involves arranging two short seminans during occisions in
1983 and 1984 when ministers of finance and agriculture
from Asian countries will be mecting together. The finst
seminar, tor finance ministers, would tike place at the
same time as the annual meeting of the Governing Board
of the Asian Development Bank in May 1983, 1t was pro-
posed that as part of the seminar IFARD, in conjunction
with ADB. [RRL TCRISAT. AVDRC, and SEARCA,
should organize, o hall-day presentation to illustrate the
importance of the national agricultural rescarch system in
terms of achieving ana sustaining a dynamic agricultural
production eftort.

The second seminar, for ministers ol agriculture, would
tuke place at the time of the FAO Regional Conference in
June 1984, 1t was suggested that this gathering might be
opportune for reviewing recent advances in-agricultural
research, as well as for discussing constraints responsible
for the gap between potential and actual vields au the
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farm feved. IFARD will explore whether such a seminar
could be arranged immediately  prior 0 the FAQ
Regional Conference, using FFAQ. the United Nations
Um\mu\. ISNAR, and .lppmpn.nc internattional and
regional agricultural research ceaters o help organize the
seminar,

Another topice discussed in some depth by the conter-
ence wits the need for some mechinism within the NARS,
which would enable them to undertake a more profitable
dialogue both with other NARS in the region, and with
intemational organizutions,

It was recommended that the NARS should consider
exchanging scientists in order to capitalize to a greater
extent on regional expertise, as well as to broaden the hor-
izons of NARS personnel. without necessarily losing them
from the nattional system.

A somewhat similar recommendation wis made with
respect to national scientists, who might join the stalt of
TARCs for fixed term appointments, so that they would
later return to their home institutions with broader per-
spectives, training, experience. and competence,

In many countries, the NARS is a large and complex
structure which comprises the central national agricultural
research institute: decentralized and/or special’zed public

resciarch institutes: univensities, colleges, and schools of

agriculture:  farmer-sponsored  organizations;  and
research  institutes supported by industry or  private
organizations. Because of the its size and complexity. the
national agricultural research system’s effective manage-
ment rcquircs experienced and competent administrators,
Such pemsonnel are difticult to find. Many people in
administrative positions in- agriculiural research have
moved into them from & stricty scientific post, withowt
any specialized training in the organization and manage-
ment of research,

The conference recommended that i very high priority
should be given to organizing training programs in agn-

cultural research management. At the present stage of

many NARS. it would probably be advisable for such
training programs to be entrusted to intemational organi-
zutions, such as ISNAR, IFARD, or SEARCA, working
cither jointly or separately. but in cither event in close col-
laboration with the appropriate. NARS and TARCs.
Mational research systems should explicitly acknowledge
the importance of such training programs. designed to
fumiliarize senior pensonnel with recent developments in
fields such as research planning and management. deter-
minition of priorities, project formulation and evaluation,
promotion of inter-disciplinary  and  inter-institutional
cooperation. data processing. information storage, re-
trieval, and disseomination, research recording. systems,
and the organization of structured linkages and feedback
relationships between national rescarch and development
;lELnLIL\

Another useful approach towirds management tritin-
ing is the use of international study tours which enable
management personnel to profit from the lessons and
experiences of other countries. The meeting was informed
that Indonesia is embarking upon a major program of this
nature,

The conference recognized how very important the role
of the intermational rescarch community could be
strengthening and stimulating the NARS. Possible inputs
include training. research, technical assistance, and infor-
mation services, Such activities should be seen as being

supportive while national agricultural systems are in their
formative stages, however, and must not be regarded as
perennial substitutes for strong NARS. In this vein, the
conference notd with coneern the dependence of some
NARS on expatriagte scicntists, While such persons may
be essential o some NARS for the time being, it appeans
that posts cotinue to be filled by expatriates working on
international terms ¢ service, because local contracts are
unattractive to well ained national scientists,

The conference recommended that the NARS shoubd
streamline their penonnel. incentive, and career structure,
and salary and benelits policies, in order to attract
national researchens o work at field stations within their
awn country,

As mational systems mature, international rescarch sys-
tems, particularly the IARCs. may need 1o enter into a
diiterent kind of partnenhip with them. Thus, stronger
NARS will less often serve merely as network sites for
adaptive testing of TARC material. Instead  they will
become more of i location for implementing genuine col-
laborative core rescarch  programs. Nevertheless. the
strengths of the intemational system. particularly that of
the TARCs, in terms of reseaech planning, implemen-
tation, and reviewing, cannot be denied. There would
appear much for national systems to gain by following
some features of the CGIAR organization medel,

In terms of planning and priorities, much renuains to be
done at the national level. There is a real need to direct in-
temational assistance towards strengthening weaknesses
in national systems to enable them to serve national goals
more stecessfully. There abo appeans to be a need among
donor agencies to integrate their collective activities better,
in order to avoid duplication, even competition.

Currently, most donor assistance adheres (o the project
mode of support, the shorcomings of which were dis-
cussed in Dr. Gamble's presentation. A possible alterna-
tive to the project approach is that of establisking country-
level research support groups (RSGs). comprising both
the host country NARS and those external donors pre-
pared to provide a specilicd minimal level of support
annually to the NARS. Such an RSG would integrate
support for national agricultural research within the
framework of national goals in a manner analogous o
how country consultative groups for overall aid integrate
their advice and expenditures with national development
plans.

It was agreed that in countries with a strong NARS, a
research support group nuy not be practical. Where the
NARS is less developed. however, the RSG might well be
relevant. While the conference felt that the concept
offered & useful vehicle for donor dialogue and for the
better utilization of external resources for research, it wis
of the opinion that the initiative for a research support
group must come from either the NARS or the national
government. Nevertheless, it recommended that ISNAR
develop the research support group concept further, in-
cluding specification about how it might be made operi-
tional,

Another recommendation refated to research coordina-
tion wits that a directory be compiled which contained in-
formation on expertise available at different national
rescarch svstems in {rontier arcas of science. This diree-
tory would be of value in belping to ill eritical gaps in in-
ternal competence in developing national rescarch sys-
tems through programs such as FCDC (Technical Coop-
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cration among Developing Countries). Its compilation
might be a task for IFARD, in collaboration with ISNAR
and other regional/national institutions.

Land Resource Inventories in Rela-
tion to Farming Systems Research

The Bonn Conterence Report noted that “(most) coun-
tries have bepun ... detailed. ssstematic inventories of soil
conditions inrelation to potential and present lind uses.”
The relevance of sich it ntories o farming systems
characterized by smallholdings and simple technologies is
dilicult to define, however. as is their vadue in helping to
predict crop performance. A turther difliculty with Lin”
resouree inventories is making effective use of them in
farming systems research.

The second session of the conference recognized the
importance of obtaining estinates of the foad production
potentialy of different soily under increasingly intensive
cultiviion practices. For a proper evaluation of i nation’s
soil. some form of comprehensive soil chsification: sys-
tem is obviowsly necessary, Aneflective system could be
of signilicant importanee both in land-use planning and
in promuting efficiency in farming systems research.

Dr. Miranda’s paper introduced the coneept of the
benchmark soil survey and described its value in retation
to agrotechnology transfer, He postuliated that rescarch
resulls or “hest farmier™ practices obtained under repre-
sentative reference agrochmatic conditions, from a bench-
mark sail clasitied at the family level in the Soil Tax-
onomy, were tramsferable. or could be extrapolated to
other soils with similar properties. The conference recog-
nized the desirability of having soil surves information
presented in a form and fanguage more comprehensible
to the user. For this to happen, however. farming systems
researchers and planners, as well as other potential users,
would fint have to communicate to the soil survey per-
sonnel the quantifiable soil information which they consid-
ered important for their purposes, Und:r these circum-
stances. soil surveys could play a much more imponant
rale in promoting or facilitating agrotechnology transfer
to the small farmer.

The conference held divided views on the potential
value of the benchmark soil coneept for agrotechnology
wranster. In general, participants felt that Soil Taxonomy
as e soil classification system was i uselul instrument for
intermational comparison of soils with similar characteris-
ties. However. the use of this system of the soil family level
wits rather restricted and some speakers felt that it was
only of value when comparing soils at the great group

level, and that this was too broad to be of a great deal of

alue.

This pusition was not shared by other speakers, how-
ever. who felt that although the benchmark concept had
certain shortcomings and needed further refinement, it
offered genuine possibilities for improving information
exchanges on ~oil potentials and could be used for inter-
national comparisons. The ongoing benchmark suils proj-
ects in Hawaii. Puerto Rico, and Indonesia were reponted
to be giving encouraging results which were usetul for soil
interpretation and also for agronomists concemed  with
technology transter. The methodology is also proving
applicable for the on-farm testing of the black-soils farm-
ing systems technology developed at JCRISATS head-
quarters static.,

n
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Where the method is meeting with only limited suceess,
this should perhaps be attributed to a failure to measure
appropriate soil characteristios. Refinement of the metho-
dology is necessiry 1o enable the incorporation of crop
and management information as well. Such information
iy likely 10 be required before technologs can be trans-
terred to similar soils in other locations.

The value of the benchmark soil survey classification
for agroforesiry wis considered doubtful because we lack
adequate information regarding the specitic nutrient.
water, and spacing requirements of individuai tree crops.
The value of this dasilication tor wet ricelands was also
guestioned. On such Jands it was suggested that IRRI's
land unit-system approich might be more appropriate,

Discussion give most emphasis to soil. Participants
recognized, however, that land and water resources can-
not be separated. even i in nuny instances water
rsources were more readily: modificd. Currently, three-
quarters of the farm land in Asia and the Pacilic is
rainfed. and a substantial part of this laind could be irr-
gated were this cconomical. Trrigation would limit crop
losses from drought, at present one of the mjor agrocli-
matic constriints for agricultural production. This point
needs to be kept in mind while considering the emphisis
suggested forsail classification,

Several speakers suggested that in view of the impor-
tance of sociveconomics in relition to soil use, the term
“cropping systems.” which had been used in the plenary
paper. should be changed to “farming systems.™ It was
pointed out that the optimal combination of crops for a
particular situation was heavily influenced by socioeconom-
ic factors. Cognizinee had to be taken of this fact when
formulating recommendations for soil use, and also in soil
interpretation,

In spite of the many reservations expressed about the
current value of the benchmak soil coneept to agrotech-
nology transfer, it was generally agreed that the coneept
wis  promising  enough (o justify  extensive  further
research. Benchmark svils would appear to be a particu-
larly useful basis for selecting the most appropriate sites
for new experimental stations, or for locating field trial
plots. so that the dominant soil families in a given area are
certain to be included.

The cost of carrying out & benchmark soils investiga-
tion was of coneern to some participants. [t was pointed
out that in the past when simple soil analyses represented
the ultimate in laboratory back-up. the cost of a field trial
rose by §% to 10% to include laboratory fees. After plant
anulysis became fashionable, costs went up by perhaps
207 It is possible that the widespread use of benchmark
sails for farming systems research could increase experi-
mental costs by 30 or more, unless detailed soil inven-
tories were available to the researcher.

The end result of spirited discussion was that, the con-
ferenee recommended that the countries of the region be
urged to step up their soil inventory activities, and to fol-
low common soil classification bases in order o improve
communication and  cooperation,  particularly - among;
firming svstems rescarchers, The USDA Sail Taxonomy
wats identifiad as the system now adopted most widely in
the region.

Furthermore, as there are not sufficient soil - tax-
onomists available in Asia, the conference recommended
that in order to aceelerate soil inventory work some prior-
ity should be accorded 1o inereasing their number, For
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farming systems technology transter petween areas within
a single country or between neighboring countries, an
Asian soil map is required. It was recommended that as
an initial step towards preparation of such a map the Soil
Management Support Services Project of the Soil Conser-
vation Service of the United States Department ol Agri-
culture (USDA) be asked for its assistance. (The soil map
which the conference envisions would have i scale of 101
millon, and would use the great group level of classifica-
tioi).

Three JARCs and 15 NARS have already indicated
their intention to participate in -« seminar on “"Minimum
Data Sets Required in Agrotechnology Fransfer.” to be
spomsored by TCRISAT and held at ICRISAT headyuar-
tens in March 1983, The seminar will work towards the
establishment  of  an - intemational  benchmark  sites
network tor agrotechnology transter (IBSNET) currently
being supported by USAID through the Univenity of
Hawaii, The conference recommended that countries of
the Asian region be encouraged to participate.

Overcoming Technology Gaps
The third session of the conference considered three

technology gaps: one that exists between the NARS and

the IARGs, a second one within the network of various

NARS. and i third between the NARS and the farmer.

The featured speaker. Mr. SAV. Sadikin, suggested that

these gaps vary considerably for dilterent commodities,

and can be claxified in Asia into four groups:

I. those where Asia is in the forefront of world tech-
nology:

2, those where rescarch in typically Asian commuodities
or topies lags behind research on the same themes else-
where in the world:

3. those where the commaodities are not typically Asian
hut are of importanee in the region and for which ade-
quate research expertise has not yet been developed:

4. thowe where research conceming social and economic
aspects of Asian farming systems is at issue,

Some participants felt that socioeconomic studies
should be an integral part of the commadity research de-
seribed under itemis 1 to 3. Others felt that such studies
merited a separate listing to stress their importance. There
was general agreement. however, that - socioeconomic
reseirch needs to be more closely integrated with techno-
logical rescarch, Such integration is characteristic of the
IARCs, witose style of operation could in this respect
serve s a model for other research organizations,

Certain socioeconomic research topies needing close
attention were specificd. These included issues relating to
the management of small farms, and the uestion of how
to mativate independent farmens to panicipate in collee-
tive endeavors.

It was felt that some Asian countries had already
managed to elimiate the pap between [ARCs and the
NARS. particularly where rice-based  farming systems
and collaboration with IRRT were concerned. Their sue-
cess could be attributed to the availability of intenational
funds. the high level of expertise availahle from IRRI
and the high motivation of farmens to increase rice pro-
duction. Good working relationships between IRRI and

the national groups. and continuity in the leademship of

bath. undoubtedly also helped.
Tt was sugeested that collaboration might advance to a

further stage at which some of’ the core operations of
IARCs, such as IRRL would devolve upon the NARS.
This could lead to shared rescarch programs. rather than
to the NARS simply implementing field trials on behalf
of the TARC, The shared rescarch approach is about 10
become operational through an AARD/IRRI link in In-
donesia. Other TARCs such as [CRAR are attempting to
develop programs along similar lines.

1t was noted that this type ol approach - indeed. tech-
nology transter in general -- is more dificult where there
is nointernational center of excetlence tor the commadity
and where its production is kirgely exported without any
guarantee of it stable world market. Coconuts provide an
example ol how Nuctuating export prices, by reducing
imier motivation and creating insecurity about the long-
tenmn finture of the industry, discourage research suppon
for the crop.

Retunming to the question of the gap between IARCs
and NARS, ane speaker made the point that the flow of
tecinology wit: not all one-way, and that the NARS con-
tribute o the success of the IARCs, Donor support for the
IARCs is nut necossarily forthcoming because of the di-
rect rescarch achicvements of the JARCs. Funds are abo
generated by what & farmens of developing countries
achieve as a result of th* transfer. through the NARS. of
new JARC technology, Thes donons are apt to assist the
TARCs more readily af vheir wpplications for suppont are
consistent with or related to requests from the NARS. It
must be conceded. howe wer, tha. for the present TARCs
themselves are probably wore adept than NARS at for-
mulating grant proposals,

There iy inadequate < lozumentation: concerning  the
profitability of investmont in - agricultural rescarch, To
stimulate both donor and re ipient government funding,
recognition is necessary that a good deal of such rescarch,
by its very nature. must be i long-term activity. Politicians
are sooner impressed by prompt and effective problem-
solving by their research services than they are by reports
about the cost-effectiveness of research in general. To gain
political support, the NARS should probably devote more
eflort to publicizing their short-tenm successes, eg. the
control of brown plant hopper that was destroving rice
crops in Indonesia.

Since the fint session of the conference had dealt in
some depth with relations between NARS and IARC,
discussion during this session focused on interactions
among the NARS of different Asian countries in and
between national research services and the farmer. There
wits it consensus that more intensive contact among agri-
cultural researchens and research leaders from within the
region would improve results in a very cost-eflective way.
At present the main obstacle to punsuing such a policy is
the lack of funding for international travel.

At the regional level. two types of mieetings might
prove especiilly useful. The fint of these would bring
together rescarch leadens from small groups of countries
with  common interests.  The  ASEAN - Agricultural
Research Coordinating Board provides w pood example
of this type of mecting. For the five ASEAN countries,
this board provides a forum which is ahle both to identify
common interests and priorities. and to take eflective
action towards the initiation of technology transter and
new research, It should be possible to establish similar
mechanisms elsewhere i the region,

The sccond type o neeting of particular potential
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value would involve a larger number of countries, but it
would be carefully structuredd around one spedific lopic.
The IRRI rice-hased cropping svstemis network, for exam-
ple. meets annually on arotation bisis in cach of it 13
network countries. In vrder o justify the expense of such
muectings, they need w be well prepared and w address @
high-privrits arca of common interest. Several groups
alrcady meet i this way, including the: Asaiation of
Natural Rubber Producing Countries, the Asian and
Paditic Coconut Community and the 815 Asian Regional
Committee of the International Board tor Plant Genetic
Resourees (IBPGR). The newly established Economic
and Social Commission for - Asia and  the Pacilic™s
Regional Coordination Center for Course Grains, Pulses,
Roots and Tukens (ESCAP-CGPRT Centery should also
provide effective forums for technology transfer. This
conterence itedl s of course, set another example of the
second By pe of recommended meeting.

The proposed IFARD directony of available agrotech-
nology expertise in the Asian region would Fe i vaduable
supplement to such meetings, fts compilation should be
given high priority, for the directory will assist seientists in
identifving ‘opportunities Tor fruitful interaction. Fuller
wse rentains to be made of the AGRIS and CARIS sys-
tems,

Apant from the need to overcome technology gaps im-
peding information flow among various NARS. there
appeitns W be room for improsing collaboration within in-
dividual country ssstemis. The conlerence addressed isell
o some of the specitic internal communication problens
of NARS. The int of these involves the difficulty of
establishing werking refations between govemnment and
univenity researchens, or among researchens i govern-
ment. industry. and the private sector. Institwtionatl struc-
tures, induding rivalry and competition for scarce funds.
offen prove to be serious barriens to technology transfer
and collaborative research at the national level. Ttis pos-
sible that wider use of protessional associations might help
break down some of these harriens. Alternatively, were the
rescarch support groups menzioned earlier (o be estab-
lished. univenity and other non-govermment research in-
stitutions might participate in the RSG group.

Communication between different arcas of specializa-
tion is also often full of problems because research is so
rigidly institutionalized. Even within a monocrop research
program. there is often difficulty in establishing multi-dis-
ciplinary coordination, especially in the integration of
socioeconomic and biological activities. Such problems
are magnified when it comes to farming systems research
which may require collaboration among specialists in
annual crops, perennial crops, and livestock. The difficul-
ties are compounded even further when the subject area
overlaps ministerial responsibilities, as with agroforestry
and, sometimes. with nutritional aspects of feod produc-
tion.

A third in-country technology gap that was discussed
concerned the poor finkages between national research
systems and political planning authorities. Although in a
difterent category from the two previous communicition
problems, this gap may be the most formidable obstacle
torechnology transfer.

AL the regional level [FARD's proposal to organize
bricling sessions for finance and agriculture ministers
sounds promising. There would seem to be considerable
meritin trying o arrange a similar exercise at the national
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level. Towirds this end the NARS might set up communi-
cation units like thase of such instrumental importance ©
the TARCs. Although the priman role of a communica-
tion unit in an NARS would be w reach out o extension
serviees and faaners. it might abo hive avers important
public relations and propaganda role i preparing suit-
able material for NARS figures who muast try to influence
political decisions relating o research,

The ultinate aim of the technology transter process is
o provide farmens with benelits accruing from: agricul-
tural research. The conference felt that at present the pro-
cess was seldom satisfactony. There were weaknesses both
i the interaction between reearch and extension services,
and in the extent to which researchens had an opportunity
to work direetly with farmens. The change i approach
which has been brought about through farming systems
reseirch during the List few vears, however, represenls i
mijor advance by involving the research worker, exten-
sion officer. and farmer together in on-farm verification
tnals of technoogy.

More still must be done. An - educational process s
required. starting with the leaders of research and exten-
sion services. so that they will better appreciate the need to
establish structured mechanisms which will ensure that
their staf? work together and communicate eflectively,
Research workens albso need to be more undentanding off
the problems of the extension services. In-addition it is
eential that they come to realize how many non-technol-
agical factors enter into farmen decisions.

The conference reeommended that countries take posi-
tive steps o realize this educational process, ponsibly by
providing a kind of inservice training, or by making
research methadology a component of agricultural scien-
tists' postgraduate training  program. Teamwork  with
socioeconomists would also help o reorient agrotechnol-
ogy rescarchers. At the same time there is a need Lo fami-
larize famm-level extension workens with the research
methadology involved in- on-farm verification of tech-
nology. To aecomplish this will probuably require formal
training, wherever possible at the graduate level,

Some Astan countries already have structures to coor-
dinate agricultural research and extension services, Wider
use of penonnel exchanges among NARS, a proposal
referred to previously, would help to bring such structures
to the notice of countries where research/extension coor-
dination remuins shaky.

At the present conference, ihe role of women in reli-
tion 1o technology transter and change was discussed pri-
i ily in connection with preparations for a seminar on
this topic which IRRI will be holding in 1983, As por-
traved by Dr. M.S. Swaminathan, the coneept of this
seminar was strongly supported by the wonference. Some
participants felt that the theme, “women in rice farming,”
should be expanded to “women in rice-based farming sys-
tems.”

Discussion stressed that women are not a homogencous
group. {t will be necessary o desote attention to cthnic,
social. cultural, educational. and age groups i any effort
to determine the most appropriate technology and its im-
pitcton women’s role is 1o be meaningful,

Changes in women'’s role in farming can also have
effects on their roke in the houschold and can, therefore,
aflect other membens of the houschold indireetly. Rele-
ant information may be drawn (rom past changes in
women’s roles in western societics.
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Income-penerating activities for women usually sart
with cottage industries. It was suggested. however. that in
the long run, the scope for achievement is much greater
through group activities.,

In the Philippines women are heavily involved in agn-
cultural research and extension. Women extension work-
e are particularly eliective because when o firmer's wite
has been convineed, her husband usually follows suit.
Women extension workens are, on the whobe, better than
men in performing jobs which require tact and patience.
As i result of matemity leave, however, women ficld
workens average only 220 1o 230 days on the job per vear,
as compired to 260 dins for men.

Eftorts to change the role of women need to ke into
account what is possible within the cultural context. ft is
important to recognize that change can be dismuptive, The
current and future needs of women, as well as their future
role in a changing society need to be considered. Keeping
tonwrrow in- mind would seem particularly important

where agriculture is now  undergoing very dynamic
changes.

Dr. B. Lundgren’s paper on agroforestry at the fourth
and final plenany session of the conference led o ani-
mated discussion,

Agroforestry is @ collective name for land-use systems
and technology where woody perennials are deliberately
used on the sume land management unit as agricultural
crops and/or animals, cither in some torm of spatial ar-
rangement of in temporal sequence. This broad definition
incorporates tarming activities under agroclimatic condi-
tions varying from the humid tropies, where tree gardens
are commonly found. 1o arid or semi-arid regions where
browse trees may be an important component of the pre-
vailing pastoral svstem. Both ecological and cconomie in-
terictions oceur between different components of the sys-
tem.

Although the practice of agroforestry is far from new.
little has been done in the way of exploiting its potential,
cither in terms of technology. or of intitutional develop-
ment, Indeed. there are forestens and agneulturists who
continue 1o dispute even the general definition given
above, Part of the reason for their discontent is the inap-
propriateness of the term “agroforestrny™ itself. which sug-
gests an interface between lgmullurc and forestry rather
than a type of farming system that is widely practiced. As
a result of uncertainty in many quartens about the essence

o agroforestry, lew countries or institutions provide ade-
quate agroforestry  training. Funds for agrotorestry

research and development are also often in short supply.

Although the practice of assigning an inter-disciplinary
team to work towards the improvement of farming svs-
tems, particularly systems with a cereal base, has been
widely adapted in Asia during the past decade. the same
approach has not won aceeptance in the study o agrofur-
estry systems, Agrotorestry is still by und large the concern

of Torestry institutions with rather narrow, discipline-
nmnlud penpectives, Even where it has heen identilied as
a subject for research, a pure forestry rather than a farm-
ing svstems goal is likely to be paramount.

The conlerence recommended that both national and
intermational bodies devote more attention to exploiting
the potential of agroforestry, properly institutionalizing
this activity in their organizational structures. particularly
with respect o rescarch, There was, however. a strong
weight of opinion that the upgrading of interest in agro-

forestry did not require the creation of’ new institutions,
not any more than recent emphisis on- fiarming systenms
research in must countries ntay have done. Rather it was
felt that the need for darming systems research involving
tree crops of various tvpes should be recognized. Research
programs should be established which utilize tree crops as
part of their methodology for optimizing land output,
Participants abo acknowledged a need to train peronnel
dong research in this field 1o adopt an inter-disciplinary
approach, which would include socid and ceonomic in-
puts adan early stage.

Another reason why agroforestry hivs been neglected is
that limited information on the subject has been dissem-
inated. In order 10 improve this sitwation, appropriate,
accessible: data banks need 10 be established, particularly
ones with complete information on the tree and shrub
components of agrotorestry svstems. Such data banks
would make it pm\lhlc to utilize development agency
funds currently available for the identification, prep-
aration, and formulation of agroforestry development proj-
ects. Until now most of these funds have actually
remained unused. apparently beciuse it is impossible w0
seeure adequate: background infornvation for appropriate
pm|ul prepisation.

The conference recognized the potential of ICRAFE (0
contribute to the tvpe of information- -gathering needed. It
recommended that [CRAFE give priority o assembling
and making available w0 national institutions appropriate
information and technology from its own data bank.

In view ol the complexities of agroforestry and the long-
term nature of the time parimetens involved in tree crop
activities. the conference also recommended that interna-
tiomal agencies establsh new criteria for the prepartion,
monitoring, and evaluation of agroforestry projects. An
acute need exists, moreover, to identitv the scope and
potential of agroforestry more clearly. in this context the
conference found the ICRAF diagnosis and design meth-
odology to be a wsetul fist approach. It recommended
that the methodology be tested at the farm level, under a
range of ccological and economic conditions, including
diverse problems and goals in kind use.

Another problem which agroforestry fiees is the pre-
sent state of extension services, In general. extension in the
forestry sub-sector is much less developed at the farm
level, upm.lll\ the small farm than are equivalent ser-
vices in crops and livestock, At the interface between the
three sub-sectors extension is usually extremely weak,
Therefore. it agroforestry research findings are to reach
the farmer. there is a need to develop an appropriate
extension strategy. This is of particular importance in
those many arcas of the world where fuelwood s scarce
and where short-term tree crops on sl fanms would
appear to have important potentia! for fuclwod. In the
humid tropics. extension activities linked to crop produg-
tion services are abo likely 1o pgrl.un o agroforestry
which involves perennial tree crops in &arm gardens, Like-
wise, agroforestry featuring browse trees or alley cropping
in pastoral areas will cert nnl\ require the involvement of
livestock services,

Probably the most important shert-term goal i terms
of agroforestry project activities is 1o increase fuelwood,
Projections of the World Bank regarding the probable
exient o which fuelwoed supplies will be deficient in
many countrics in the 199k lends force to this priority
assessment. The World Bank has pointed out the very
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limited extent to which this deficiency is likely o be cased
by the planting of large woud lots.

Thus the onus of narrowing the fuelwood production
gap will inevitably fall on small farms. This implies the
urgeney of wider use of agroforestry in farming systems or
in integrated rural development activities, The full signifi-
canee of the pending fuclwond deficiency does not yet
appear o have penetrated the awareness of many donor
agenties. The conterence recommended that the wsue be
brought to their attention and that they be invited to pro-
vide much greater support in the immediate future for
agratorestry rescarch and development.

The conterence recognized the unigue status of ICRAF
as the only intemational organization: with: worldwide
sunport founded to stimulate, initiate. and - support
research for the development of agrotorestry systems. The
structure of [CRAF, the conference felt, should ideally be
such that most of its activities would be carried out on a
collaborative basis with national programs. Because of the
wide range of ecological circumstunces under which agro-
furestry is deemed to have @ potential contribution o
make. the conference envisioned ICRAE'S expluiting in-
stitutional networks fully, in order to fadilitate the inter-
change o information. [FARD could be instrumental in
assisting ICRAF, The recent workshop on agroforestry
organized by SEARCA in collaboration with TCRAF in
Southeast Asia was, moreover. @ useful precedent. Fol-
lowing this workshop, the Philippines planned an agrotor-
estry project, based on - the ICRAF methodology. which
fits closely into the network concept. In cight different
areas of the Philippines where shilting cultivation of forest
lands is widely practiced. the project will seek 1o deter-
mine appropriate agroforestry crop combinations and
cropping pattems. both in terms of optimizing farm in-
come and of comserving soil and water resourees. A
detaited background document concerning the proposed
project wis provided to participants as a discussion guide-
line for related activities in other countries.

General Conclusions

Throughout the conference, irrespective of the specific
topic under discussion, certain common themes recurred
which highlighted the dynamic status ol the NARS in
Asiat it the present time.

It was generally recognized that, even though accord-
ing to most research managen the resources available for
agricultueal rescarch in the region are sl inadequite,
they nevertheless do constitute i substantial resource base
in terms of manpuwer, physical facilities. and disburse-
ments, Furthermore, they represent ian activity in a stage
of dynamic growth. Indeed. it we consider the volume of
resources which has been committed to agricultural
reseirch, we must acknowledge that it has become i sub-
stantial industry. Becawse of its size and importance, it is
necessary that agricultural research should be accountable
for its performance. Currently i1 most Asian: countries
rescarch monitoring and evaluation e still rather rudi-
mentary and need considerable retinement before they
can be regarded as effective,

Accountability is necesary both upwards and down-
wards. Policy-makens and planaens at the “top™ need con-
crete information on which to hase decisions for allocating
funds for agricultural researeh. Such information is essen-
tial. too, for drafting broad directives for researcli policy,
AU the same time agricultural research must also be
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accountable 10 tarmens at the "hotlon.™ both s users of
the end product, and as those whose taxes ultimately pay
for much of the research. Historically, accountability in
both directions has left much to be desired. During the
past few vears, however, information and communication
adtivities have become scienees in their own right, The
emphasis given by the TARCs to outreach programs and
by the NARS 10 on-farm testing and evaluaton has done
a great deal to bring research right to the farmer.
Communication - policy-makens and planners has, in
general. not made comparable advances, Before research
matnagens can hope to obtain the funding levels which
they consider requisite, they will have 1o learn 1o speak
pensuasively cither to bureaucrats in power or o thowe
who can influcnce them.,

One arena in which information exchange has im-
proved substantially i among  rescarchinstitutions,
NARS, IARCs. and TAs. The TARCs have plased an im-
portant role here through the wse of their waining and
meeting facilities. Regional institutions have abso been
active: the ereation of IFARD represents a very positive
step. Opportunities, nevertheless, exist for further con-
tacts, particularly short-term exchanges of perannel 1o
capitadize on the comparative advantages of different in-
stitutions with respect o specitic commudities o crops. 1t
was suggested that both TEARD and ISNAR could spear-
head this type of liaison on o regional basis,

Regional workshops with a research management
theme could be highly usetul, eg. workshops on socio-
ceonomies in agricultural research and its integration into
agronomie research programs and on - the organization
and managenent o multi-disciplinary farming svstems
researeh. 10 was suggested that ISNAR might publish case
studies about the reorganization of traditional commudity
rescarch systems along effective farming systems lines,
which include on-farm testing.

iscussion during all conference sessions stressed  the
rise in Asia of the farming systems appreach to agricul-
tural reseitrch. Because ol the unparalleled importanee of
rice througheut the region, it is not surprising that rice-
hased fiarming systems have reecived so much study and
made the most progress in terms of rescarch methodology
and results, Scope exists for the use of a similar approach
1o other crops and to aarofurestry and livestock, areas in
which the systems approach has barely begun 1o be
applied. Most farmens in- Asia practice a complex: hus-
bandry, one which involves systems rather than monocul-
ture. Research on frming systems s much more com-
plex. however. than monoculture research. It involves the
wse of multi-disciplinary teams including both biologists
and sociit] scientists, and tor this reason., the management
of such research is often more demanding than that of tra-
ditional research. This makes it particalarly important for
appropriate privrities to be defined and for research
results o be costefective, In other words, awcountability.
ane of the conferences primiry concerns, must be care-
fully built into farming svstems research,

atensive reorganizition and growth have taken place
i NARS in recent vears, Substantial exteraal funding has
flowed & these institutions. At present their major re-
quirement is manpower. rather than additional physicat
infrastructure. Many research institutions i the region do
nat yet provide an attssctive career structure for highly
trained pensonnel. Incentives are rare W encourage stall o
reside at research stations, rather than near the central



headquarters of the institute. There is danger of a signifi-

cant brain drain, If tie high cost and effort being put into,

the training ol specialiced  manpower and - building
modern laboratories are to be rewarding. changes in ca-
reer structure and opportunitics will need to take place.
The growth of Asian rescarch institutions may largely
be attributed to programs tunded by external agencies,
Over time these programs have bolstered both the man-
power and the physical resources of many NARS, There-
tore, the wle of the donor agencies will need revision in
the next decade. In a number of countries there is a
diminished need for technical assistance pesonnel, Cur-
rent use of local and expatriate scientific personnel in con-

junction, moreover, still leaves much to be desired. Not
oaly may there be duplications in expertise between the
two groups, but duplieation of activities among donor
agencies may also ocenr, In the past this was dilticult o
prevent because few NARS had adequate planning
mechanisms. The situation is now changing, however, and
there was considerable interest in Dr. Gamble's paper,
outlining ISNARY approach 1o improving integration of
all agricultural research activities at the national level, The
suggestion was abo made that regional activities which
waotlld optimize the use of penonnel and capitalize on the
lessons of experience should be a prime recipient of futare
donoer assistance to agricultural research in the region,



CLOSING REMARKS

Professor Dr. Ing. B, J. Habibie

Minister of State for Rescarch and Technology
Republic of Indonesia

It is o great pleasure for me today to have this oppor-
tunity to deliver the closing remarks at this conference on
“Selected Issues in Agricultural Research™ which was
hosted by the (Indonesian) Ageney tor Agricultural
Research and Development, organized by the [nterna-
tional Federation of Agriculiural Research Systems for
Development and the International Service for National
Agricultural Research, and sponsored by the German
Foundation for International Development. the German
Ageney for Technical Cooperation, and the Ministry for
Eeonomic Cooperation of the Federal Republic of Ger-
many,

As the Minister of Research and Technology, T am
especially interested in the outcome of vour conference
and deeply appreciate the assistance provided by the
Federal Republic of Germany in making the conference a
sticeess, [ am convineed that your deliberations on the
four main topies will greatly benelit seience and tech-
nology in Asia, as well ax agricultural rescarch and its con-
tribution to economic development in Indonesia,

When 1 looked at the list of participants, [ was very im-
pressed by the range of experience and expertise repre-
sented. Such diversity will guarantee that the action pro-
arams vou have developed. for both national research sys-
tems and regional cooperation, will be of the highest
caliber. Tam sincerely interested in these action programs
because research on agricultural problems has - high
priority in our national development planning.

The solutions to these problems wilt make a major con-
tribution to rural development in Indonesia and, on a
larger scale, help to solve the world's food supply prob-
fem. [ am especiaily pleased that the International Service
for National Agricultural Research (ISNAR) and the In-
temational Federation of Agricultural Research Systems
for Development (IFARD) have organized this meeting
sinee it is extremely important that national rescarch sys-
tems in Asii are strengthened, that these national systems
coaperate together on common rescarch issues, and that
the national svstems achieve a level of expertise which
enibles them to collaborate with international research
venters as equal partners in development.

The mandate of my ministry is research and tech-
nole 2y, There are obvious similarities between our objec-
tive, and those of ISNAR and IFARD, both of which are
direetly involved with agricultural research systems.

As you may know, agriculture is extremely prominent
in the economic development programs of Indonesia. The
autherity for [ndonesian development flows from the guide-
lines of state policy to the president. and thus the
government pursues development objectives stated in our
five-year plans (PELITA). Agriculture has een dis-
tinguished as the sector central to the national develop-
ment effortin cach national five-year plan since 1968.

The present PELITA HT(1979-1984) states that current
capabilities are to be directed towards increasing food
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production; improving farmers’ incomes and standards of
living: providing fuller and more gainful employment
opportunities: increasing exports and reducing agricul-
wral imports: inereasing the production of agricultural
products required by the industrial sector: and conserving
and utilizing natural resources.

In response to the central role of agriculture, as defined
in our five-vear plans, the Ageney for Agriculural
Research and Development was established by presiden-
tial deeree in 1974, Creation of this ageney clearly indi-
cites the emphasis given to the role of science and tech-
nology in supporting through research the nation’s large
and extremely important agricultural sector,

[ would like to tell you about two of many recent exam-
ples which prove the usefulness of agricultural rescarch in
Indonesia. As you know, in the 1975 to 1978 period. the
brown plant hopper devastated several hundred thousand
hectares of the rice crop in Indonesia. With the introdue-
tion and dissemination of rice variety 1R36, r. » produc-
tion in Indonesia has both overcome this plaat hopper
problem and vastly increased total production. In 1968 we
produced only 104 million metrie wns of rice; in 1982
more than double that amount, & crop of some 2.3 mil-
lion tons is anticipated. The role of agriciltural research in
this achievement has been pivotal, for it was the rescarch
system which developed high-yield. pest-resistant rice var-
ieties and their associated technologies,

The second example concerns i fish disease which de-
stroyed miny hundreds of tons of treshwater fish in Java,
causing farmers losses on the order of 30 billion rupiah,
Within three months of the initial onslaught of this dis-
case, AARD researchers were able to identily its cause
and to recommend farm practices to overcome it. The cost
of this AARD rescarch was less than 30 million rupiah.
The application of science and technology eliminated in a
short time a major threat (o freshwater fish production,

These achievements do not mean that we should now
be complacent. however, and relax our emphasis on
seienee and technology in agriculture. Rather,  these
examples indicate the great value of a well-trained stafl,
and a research system sufliciently equipped to respond to
future threats, Only if' we can maintain and increase our
support for agricultural research will we he able to assure
the continued increases in - agricultural production so
necessary o our continued economic development,

I am convineed that closer cooperation between agni-
cultural institutes in Asia will enhance the  regional
research and technology capabilities so that we will be
better equipped to solve our agriculturad problems on all
fronts.

I would like to express my penonal appreciation for
the valuable time that you have spent in this conference.

Finally, with this remark, let me hereby declare the
conlerence on “Selected Isues in Agricultural Research™
ofticially closed,



Annex 1

ACTIVITY OF THE GERMAN FOUNDATION FOR
INTERNATIONAL DEVELOPMENT

Dr. O. Anders, Dr. K. Klennert!

Abstract
The German Foundation for International Devel-
opment (DSE) is an institution of the Federal
Republic of Germany. the objective of which is
foster relations between the Republic and other
countries on the basis of & muwal exchange of ex-
pericnee in the ficld of development aid. The
emphasis of DSE's work is on the transfer of spe-

ee in cducational plan-

cialized technical knowle
ning. management, public administration, technical
vocational training, agriculture, and rural develop-
ment. These activities are carried out in two types
of programmes: (a) conferences, symposia, and
expert  mectings. and  (b) introductory  and
advanced training courses. The Food and Agricul-
tural Development Centre (ZEL) is the division of
DSE that is active primarily in the following areas
of agricultural and rural development promotion:
plan production and protection, animal production.
agricultural engineering, agricultural traming, mar-
keting, forest production, and ccosystem main-
tenance,

The German Foundation for International Develop-
ment (DSE) is one of the central institutions in the
Federal Republic of Germany charged with the coneep-
tion and implementation of development poliey mea-
sures, According to its statues, the objective of DSE is “to
foster relations between the Federal Republic of Ger-
many and other countries on the basis of & mutual
exchange of experiences in the field of development aid.”
DSE pursues this objective within the framework of the
Technical  Cooperation  Progranmme  of the  Federal
Republic of Germany for the promotion of cconomic and
soctal development in the countries of Affica. Asia. and
Latin America. In the realization that the central prob-
lems of development policies cannot be solved in national
or regional isolation, DSE has long sought to strengthen
its contacts with the United Nations and its specialized
agencies, and also with other specialized institutions at the
international level. The emphasis of DSE work within
such cooperation is on the transfer of specialized technical
knowledge.

The fields of activity are as follows:

1. educational planning: school and out-of-school educa-
tion: technical materials: promotion of universities and
sciences: docume.itation (Division Hin Bonn);

2. international dialogue on management and planning
dedisions in cconomic and social development (Divi-
sion [ILin Berlin (West)):

3. bricfing of German experts for overseas assignments
(Division IV in Bad Honnef):

4. improved cfficiency of public administration within
the process of sociocconomic change (Division V in
Berlin (West)):

5. techrieal vocational training as & basis for industrial

der clopment (Division V1 in Mannheimy):

agiculture and rural development (Division VI in

Feldafing).

6.

In order to carry out their various tasks. the DSE divi-
sions have adopted two types of programme events: con-
ferences, seminars, sympesiums, and expert meetings
serving the exchange of experience al international and
national levels among  high-ranking personalities and
scientists: and initial and advanced training courses (indi-
vidual and group programmes) in the Federal Republic
of Germany and in developing conntries for specialists
and higher-level peronnel from developing countries.

The selection of participants is undertaken by DSE in
close consultation with the governments of its partner
countries or. respectively. with its partner organizations.
Accordingly, most of the invitations are extended via the
diplomatic missions of the Federal Republic of Germany.
1Chas been shown that this procedure ensures i high level
ol qualification on the part of the particapants.

The Food and Agricultuze Development Centre (ZEL:
DSE - Division VI i reldafing near Munich serves
DSE as a clearinghouse in the field of technical agricul-
tral cooperation for the conception, implementation. and
administrative supervision of advanced trrining courses
oriented towards training needs in e of developmem
impartance, ZEL abo serves as a forum for the exchange
ol knowledge and experience in the field of agriclture
and rural development ot national and  international
levels, Therefore, ZEL * wtive primarily in the following
priority arcas of agricultural promotion:

L. plant production. plant protection, post-hirvest protec-
tion:

2. animal production. veterinary medicine:

3. agricultural engineering and irrigation:

4. agricultural training and extension:

5. marketing and sl Toans:

6. planning and ¢ Suation of environment-oriented agri-
cultural projects:

hisis development and self-help organizations:

& forest production and management. agroforestiy, and
ceossstem maintenance:
9. lisheries and agriculture,

With regard to this conference. which was organized by
ISNAR and spomsored hy DSE as an incentive for future
intensive and eflicient intemationa! cooperation in agri-
cultural research in Asia, DSE intended 1o foster a futnre
coneeption and implementation of feasible agricultural
research and developaient strategies as regional follow-up
of the Bonn conference from 1979, “Agricultural Produc-
tion: Rescarch and Development Strategies for the
19882

DS Food and Agricultural Development Centre, Wiel-
inger Strasse 52, D-R133 Feldafing, Federal Republic of
Germany.,

? Organized and sponsored by the following institutions:

DSE (German Founda®® 4 for International Develop-
ment):

GTZ (German Ageney for Technical Cooperation):

BMZ (Federal Ministry of Economie Cooperation);

RE  (The Rocketeller Foundation).



It is hoped that many countries will soon find it pos- in the field of agriculture for the benefit of their rural -
sible to make use of efficient international cooperation  populations,
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