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SYMPOSIUM AGENDA

5:00- 8:00 pm - Registration - University Ramada Inn
8:00~ 9:30 pm - No-Host Reception - University Ramada Inn
DAY, OCTOBER
| 8:00- 7:00 pm - Book Display: K-State Union - 2nd Floor Concourse |
| 8:00-12:00 pm - Registration: 2nd Floor Concourse }
8:30- 9:45 am -~ INSTITUTIONALIZATION: Little Theatre

8:30- 9:15

9:15- 9:45

9:45-10:15
10:15-12:00

10:15-11:00

11:00=-11:45

11:45-12:00

12:00- 1:30

1:30- 3:30

1:30- 2:15

pm

pm

pm

Presiding: Vernon Larson, Director, International
Agricultural Programs, Kansas State University
"Institutionalizing the Farming Systems Approach"
Milton Esman, Department of Government, Cornell
University
"The Missouri Balanced Farming Experience as FSR/E"
Albert Hagan, Agricultural Economics, University of
Missouri
Break: 2nd Floor Concourse

DOMESTIC FSR/E EXPERIENCES: Little Theatre
Presiding: Gretchen Graham, Kansas State University
"The Missouri Small Farm Family Project™
Helen Swartz George Enlow & S. Morris Talley, Cooperative
Extension Service, Lincoln University
Response in Light of the FSR/E Experience:
In Hawaii - Hal McArthur, University of Hawaii
In Florida - Tito French, University of Florida
In Virginia - John Caldwell, Mary Hill Rojas &
Angela Neilan, Virginia Polytechnic
Institute & State University
Discussion

Lunch: Main Ballroom

Presiding: Jim Jorns, Kansas State University
Introduction: Fred Sobering, Director, Cooperative
Extension Service, Kansas State University

Address: "Domestic Implications of University
Involvement in FSR/E"

John T. Woeste, Dean, Cooperative Extension, University
of Florida

FSR/E PROJECTS: Little Theatre
Presiding: Charles Bussing, Kansas State University

"The Nile Valley Project: A Model for Cooperation between

International & National Programs"
Geoffery C. Hawtin, ICARDA, Syria & B Bhardwaj & Abdalla
Nassib, Nile Valley Project




2:15- 3:00

3:00~- 3:30
3:30~ 4:00

4:00- 5:45

4:00~ 4:20

4:20- 4:30
4:30- 4:50
4:50~- 5:00
5:00- 5:25

5:25- 5:45
7:30~ 8:30

8:30-10:00

TUESDAY, OCTOBER 9

pm

pm

"The Cameroon Project"
M. A. LePlaideur, IRAT/GERDAT, France
Discussion
Break: 2nd Floor Concourse

EXTENSION & FSR: Little Theatre
Presiding: L. V. Withee, Kansas State University
"Development of Extension Programs within the Context of
FSR/E: Conservation Cropping Case in Queensland"
S. Chamala & H. J. Keith, Agricultural Extension,
University of Queensland, Australia
Discussion
"A Farming Systems Approach to Extension in Somalia"
Ben W. Lindsay, Somalia Extension Project, Utah State
University
Discussion
"Subregional Issues in the Implementation of Farming
Systems Research & Extension Methodology: A Case Study
in Zambia"
Robert E. Hudgens & Charles Chabala, Agricultural
Research & Extension, Zambia
Discussion

KEYNOTE ADDRESS: Little Theatre

Presiding: Cornelia Butler Flora, Kansas State
University

Welcome: John Dunbar, Dean of Agriculture and Director
of the Agricultural Experiment Station, Kansas State
University

Address: "Institutionalizing FSR/E: The Asian
Experience"

Jerry McIntosh, Cooperative CRISC~IRRI Program, Indonesia
No Host Reception: University Ramada Inn

| 8:00- 6:00 pm - Book Display: 2nd Floor Concourse |

8:30-10:00

am

FARMING SYSTEMS CASE STUDIES: Concurrent Sessions I & IT

CASE STUDIES I: Little Theatre
Presiding:

8:30- 9:05

9:05- 9:15
9:15- 9:50

9:50-10:00

Gerald Wilde, Kansas State University

"The Rainfed Farming Systems Research in Northeastern
Thailand: A Ten-Year Experience"
Terd Charoenwatana, Khon Kaen University, Thailand
Discussion

"Orientation of Research & Development Programs in
Mauritania"®
Sarr Hamidou, CNRADA-Kaedi, Africa
Discussion



CASE STUDIES II: Big Eight Room
Presiding: Wayne Rohrer, Kansas State University

8:30- 9:05 "The Semi-Arid Areas of Syria: Farming Systems in
Decline" :
R. Jaubert, Farming Systems Program, ICARDA, Syria

9:05- 9:15 - Discussion

9:15- 9:50 "On-Farm Methodologies at Work: Progress Report from Les

Cayes, Haiti"

Michael Yates & Juan Carlos Martinez, CIMMYT
9:50-10:00 -~ Discussion
10:00~10:30 am Break: 2nd Floor Concourse

10:30-12:00 pm FARMING SYSTEMS CASE STUDIES: Concurrent Sessions III &

Iv

CASE STUDIES III: Little Theatre
Presiding: Duane Nellis, Kansas State University
10:30-11:05 "Comparing Anglophone & Francophone Approaches to Farming
Systems Research & Extension"
Louise Fresco, Wageningen Agricultural University,

Netherlands
11:05 11:15 - Discussion
11:15-11:50 "A Decade of On-Farm Research in Lowland Based Farming

Systems - Some Lessons"
Richard Morris, IRRI, Philippines
11:50-12:00 - Discussion

CASE STUDIES IV: Big Eight Room
Presiding: Carole Harbers, Kansas State University
10:30-11:05 "A Case Study of On-Farm Adaptive Research at Bida
Agricultural Development Project"
Malik Ashraf, IITA, Nigeria
11:05-11:15 Discussion
11:15=-11:50 "A Farming Systems Approach to Management of the Niger
River System"
Gregory Sullivan, Auburn University
11:50-12:00 -~ Discussion

Lunch: Main Ballroom
Special FSR Librarians' Lunch: Room 202

12:00- 1:30 pm

1:30- 3:00 pm - POSTER SESSION I: K & S Ballrooms

1 = "Mechanization of Small Farm Systems"
Dick Tinsley & Maya ter Kuile, Egypt Water Use &
Management Program, Colorado State University

3 - "Farming Systems Approach to Animal Husbandry Problems in
Botswana®
Berl A. Koch, Agricultural Technology Improvement
Project, Botswana

5§ = "Row Vs. Broadcast Cropping System in Botswana®
Robert J. Bevins & Melvin Blase, Agricultural Economics,
University of Missouri & Nyangayezi Macala, Botswana
Ministry of Agriculture



7 - "A Microcomputer Spreadsheet Farm System Model as an
Analytical Framework for On-Farm Experimentation &
Linkage between Research & Extension"

Robert D. Hart, Winrock International
9 -~ "The Socio-Economic Dimensions of Farm Level Trials &

Demonstrations"
Barry Michie, Kansas State University
11 - "The Sorjan Cropping System as a Method of Growing a

Dryland and Wetland Crop Simultaneously"
Howard Hagerman, Lyman Briggs School, Michigan State
University

13 - "On-Farm Trials in Farming Systems Research"
Jan L. Flora, Kansas State University

15 = "Economic Analysis within the Farming Systems Research &
Technology Development Methodology: An Empirical
Application in Central America'
German Escobar, CATIE, Costa Rica

17 - "The Cost of Learning by Doing: Effect on Technology
Adoption in North Florida"
John L Wake, University of Florida

19 - "Designing a FSR/E Project in Rwanda"
K. B. Paul, Lincoln University & Don Voth, University of
Arkansas

21 - "A Case Study of a Successful Soil Management Research &
Extension Project Mounted by the Soil Research Institute
within the Semi-Deciduous Rainforest Zone of Ghana"
Henry Obeng, Iowa State University

23 - "Inclusion of Food Consumption Concerns in Farming
Systems Projects"
Timothy Frankenberger, University of Kentucky

25 - "Organization of the Sondeo Report"
Sergio Ruano, PRECODEPA & Federico Poey, AGRIDEC

27 - "Technology Transfer in a Farming Systems Setting in
Ghana"
Freddy Richards, Prairie View A. & M. University

! 2:30- 3:00 pm Tour of FSR Collection, Library Meet at Book Display |

3:00- 3:30 pm - Break: 2nd Floor Concourse

3:30- 5:00 pm - POSTER SESSION II: K & S Ballrooms

2 - "Sustainability as an Objective of FSR & D"

Christopher R. Smith, Chemonics International,
Washington, D.C.

4 -~ ®"The Farmer Involvement Program: A Multi-Disciplinary
Approach to the Teaching of Agriculture at the Rural
Development Institute, Bong County, Liberia”

David C. Meyers, Rural Development Institute, Cuttington
University College, Liberia

6 - "Farm Size Questions in the Small Farm Economy of Korea"

Robert M. Finley, University of Missouri
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12

14

16

18

20

22

24

26

28

6:30~ 8:00 pm

"Profitability and Appropriateness of Improved Sorghum
Product Technology Disseminated from a Research Station
in Northern Nigeria"

Samm Bbuyemsoke, Ahmadu Bello University, Nigeria

"Group Extension Methods in Lesotho"

Darlene Townsend, Washington State University

"Stratification and Differentiation within Small Holder
Strata: A North Carolina Case Study"

Michael D. Schulman, North Carolina State University

"Defining Agricultural Recommendation Domains in
South-Central Niger"

Scott M. Swinton, Purdue University & Ly Samba, Instuit
National de Recherches Agronomique du Niger

"Agricultural Research and Development: Viable
Objectives for Small Holder Programs"

Pat Garrett, Cornell University

"Crop Production, Risk Perceptions & Risk Management in
Burkina Fasso"

Mahlon Long & Mike Roth, Purdue University

"Net Nutritional Benefit: A Method of Marginal Analysis
of the Nutritional Impact of Agricultural Interventions™
Angela Neilan, John Caldwell, Mary Rojas & Miew Leng
Mark-Teo, Virginia Polytechnic Institute & State
University

"Incorporating Socioeconomic Environmental Variables in
FSR/E"®
James A. Chapman, Chemonics International, Washington,
D.C.

"Farming Systems Project Implementation, Start-up and
Replanning: Experience from the Eastern Caribbean &
Sudan"

J. B. Henson, J. Noel & M. Ingle, Washington State
University

"Generation of Technology Appropriate for the Small
Farmer: The Honduran Case"

A. Silva, Secretaria de Recursos Naturales, Honduras

"The Role of the Information Professional in FSR/E"

Jim Bemis, (N)PUT International, Inc.

Banquet: Main Ballroom

Presiding: Vernon Larson, Kansas State University

Address: "On-Farm Trials: Ends or Means?"

Randy Barker, Cornell University

Responses: Bob Hart, Winrock International/CARDI
Charles Francis, Rodale Press

WEDNESDAY, October 10

T:30- 5:00 pm

Book Display: 2nd Floor Concourse |

8:00-10:00 am

PHYSICAL TECHNOLOGY & FARMING SYSTEMS: Little Theatre
Presiding: Merle L. Esmay, Michigan State University




8:00~ 8:40

"A Farming Systems Approach to Project Implementation:

The Egyptian Agricultural Mechanization Project"

Zakaria El Haddad & Mr. Sahrigi, Egypt

8:40- 9:20 - "The Farming Systems Research in the Brazilian Semi-Arid
Tropics: The Experience of Ouricuri, State of
Pernambuco™"
A. F. Lima, CPATSA, Petrolina, Brazil

9:20-10:00 ~ "The Role of Physical Technology in the FSR/E Program of

CARDI in the Caribbean"
Laxman Singh, CARDI
Break: 2nd Floor Concourse

10:00-10:30 am

10:30~12:00 pm CONCURRENT SESSIONS:

ON-FARM TRIALS -~ Little Theatre

EXTENSION - Big Eight Room

MONITORING - Room 212
ON-FARM TRIALS: Little Theatre
Presiding: L. H. Harbers, Kansas State University
10:30-10:50 - "Simulating the Technology Adoption Process:
Groundnut Farmers in Northern Nigeria"

A Case of

K. Agori-Iwe, Institute for Agricultural Research, Ahmadu

Bello University, Nigeria

10:50-11:00 Discussion

11:00-11:20 - "An On-Farm Research Strategy for Improving Small Ruminant

Production in Humid West Africa"

A. Atta-Krah, International Livestock Center for Africa,

Nigeria

11:20-11:30 - Discussion

11:30-11:50 - "A Case Study on Evaluating New Technology in Farmers'
Fields with Emphasis on Plant Drills for Wheat in

Charbiya Governorate, Egypt"
Robert Deuson, Purdue University
11:50-12:00 - Discussion
EXTENSION: Big Eight Room
Presiding: Bob Johnson, Kansas State University
10:30-10:50 - "Conducting On-Farm Research by Extensionists:
Approach to Effective Transfer of Technology"
Federico Poey, AGRIDEC, Florida
10:50~11:00 - Discussion
11:00-11:20 - "The Role of Village Agriculture Committees in
Systems Research in Lesotho"
Thomas F. Trail, Washington State University

An

Farming

and

Illinois

11:20-11:30 -~ Discussion
11:30-11:50 - "FSR/E: Shifting the Intersection of Research
Extension"
Sam H. Johnson & John B. Claar, University of
11:50-12:00 - Discussion
MONITORING: Room 212
Presiding: Wayne Geyer, Kansas State University
10:30-10:50 - "The Role of Longitudal Case Studies in Evaluation
Research"
Della McMillan, University of Florida
10:50-11:00 - Discussion



11:00-11:20 "Comparing the Results of an Informal Survey with Those of
a Formal Survey: A Case Study of Farming Systems
Research/Extension (FSR/E) in Middle Kirinyaga, Kenya"
Steve Franzel, Development Alternatives, Inc.,
Washington, D.C.

11:20-11:30 - Discussion

11:30-11:50 "The OFRIC Approach to Site Selection in the Ivory Coast"

M. Diomande, OFRIC, Ivory Coast

11:50-12:00 - Discussion

12:00- 1:30 pm Lunch: Main Ballroom

Presiding: Jim Jorns, Kansas State University

Address: "Cacqueza and Puebla - The Institutionalization
Process"

Kenneth Swanberg, Bureau of Science & Technology,

USAID/Washington

1:30- 3:00 pm CONCURRENT SESSIONS: INSTITUTIONALIZATION - Little
Theatre
ON-FARM TRIALS - Big Eight Room
EXTENSION - Room 212
INSTITUTIONALIZATION: Little Theatre
Presiding: Janet Benson, Kansas State University
1:30- 1:50 - "Institutionalization of Farming Systems Research &
Extension in Botswana: Current Programs & Advantages of
Improved Research -~ Extension Linkages"
A. Doyle Baker & J.A. Hobbs, Agricultural Technology
Improvement Project, Botswana
1:50- 2:00 - Discussion
2:00- 2:20 "Institutionalizing Farming Systems Reserch: The Case of
Farming Systems Research in Nigeria"
George Abalu, Institute for Agricultural Research,
Nigeria
Discussion
"Technological Innovations and Impact of Cropping Systems
Research in Different Sites in Indonesia"
Soetjipto Partohardjono, Central Research Institute for
Food Crops, Indonesia
Discussion

2:20- 2:30
2:30- 2:

N
o
]

2:50~ 3:00

ON-FARM TRIALS: Big Eight Room
Presiding: Jan Flora, Kansas State University
1:30- 1:50 - "A Case Study of the Rwanda Farming Systems Research

Project"
Mazo Price & V. Balasubramanian, World Bank FSR Project,
Rwanda

1:50- 2:00 - Discussion

2:00- 2:20 - "Criteria for Re-Appraisal & Re-Design: Within-Household

& Between-Household Aspects of FSR/E in Three Kenyan
Agroforestry Projects"

Dianne Rocheleau, International Council for Research in
Agroforestry, Kenya

Discussion

2:20- 2:30



2:30- 2:50

2:50- 3:00

1:30=~

1:50=-
2:00-

2:20-
2:30-

2:50~
3:00-

3:30-

1:50

3:00
3:30 pm

4:00 pm

EXTENSION:
Presiding:

"On Developing Upland Rice-Based Technologies in Shifting
Cultivation System of Sierra Madre, Philippines"
Nicanor M. Roxas & Edwin C. Price, IRRI, Philippines
Discussion

Room 212

Meredith Smith, Kansas State University

"Trials and Errors: Using FSR to Reach Farmers Who are
Often Neglected"

Anita Spring, Department of Anthropology, University of
Florida
Discussion

"A Comparative Analysis of Two Representations: Farm
Systems in Burkina Fasso"

Mike Roth, Purdue University
Discussion

"Constraints & Opportunities to Extension Training in
Swaziland"

Glen W. Easter, Cropping Systems & Research, Malkerns
Research Station, Swaziland

Discussion

Break

WRAP-UP SESSION: Little Theatre

Presiding: John Wheat, Kansas State University
Jerry McIntosh, IRRI, Philippines

Peter Hildebrand, University of Florida

Ray Morton, AID/ARD




INTRODUCTION

Cornelia Butler Flora & Martha Tomecek

This is the first year we have submitted the papers presented at the
symposium to peer review. It has proved a time consuming, but rewarding
task. We undertook this innovation in order to improve the quality of the
proceedings and to provide recognition for the quality of work done by
FSR/E practitioners around the world, in that FSR/E studies do require
rigor and systematic method, but do not fall into the criteria
established by disciplinary journals.

We would particularily like to thank the reviewers for ‘their
excellent comments and critiques. Their ability to offer systematic
comments attests to the growing body of knowledge and accepted practice
in FSR/E.

REVIEWERS
Ponniah Anandajayasekeram John Caldwell
CIMMYT-East Africa Virginia Polytechnic Institute
& State University
Gustasvo Arcia Michael Collinson
Research Trinagle Institute CIMMYT-East Africa
George Axinn Christopher Delgado
Michigan State University International Food Policy
Research Institute (IFPRI)
Guy Baird Kathleen DeWalt
International Agriculture University of Kentucky
Development Service (IADS)
Vethaiya Balasubramanian Milton Esman
Institute of Agronomic Cornell University
Sciences of Rwanda
Rick Bernsten Merle Esmay
Michigan State University Michigan State University
Ken Buhr H.A. Fitzhugh
University of Florida Winrock International
Derek Byerlee Louise Fortman
Centro Internacional de Mejor- University of California,
amiento de Maig y Trigo (CIMMYT) Berkeley
9




Tim Frankenberger
University of Kentucky

Steve Franzel
Development Alternatives, Inc.

Martha Gaudreau
University of Minnesota

Calixte George
Caribbean Agricultural Research
& Development Institute (CARDI)

Bob Hart
CARDI

Richard Harwood
IADS

Jim Henson
Washington State University

Art Hobbs
Kansas State University

Doug Horton
Centro Internacional de
la Papa (CIP)

Dean Jansma
Pensylvania State University

Michael Joshua
Virginia State University

Earl Kellogg
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THE DIFFICULTIES IN SUPERIMPOSING A FARMING SYSTEMS
RESEARCH AND EXTENSION PROJECT ON THE
EXISTING COOPERATIVE EXTENSION STRUCTURE
IN SOUTHWEST VIRGINIA

John S. Caldwell, Mary H. Rojas, Angela M. Neilan

INTRODUCTION: TWO ISSUES IN FSR/E

Farming Systems Research and Extension (FSR/E) is an approach to
development for "small" (limited resource) farms that is receiving
increasing attention now in domestic as well as international contexts.
This paper addresses two key issues of FSR/E: the inclusion of the
household in FSR/E, and the institutionalization of FSR/E within the
United States land grant-Cooperative Extension system.

As a conceptual framework for organizing research and extension,
FSR/E is more encompassing than traditional agricultural research.
Traditional agricultural research has been termed "reductionist": it
studies only a limited number of factors (typically, crop biophysical
variables that can be measured quantitatively, such as plant response to
fertilizers or pesticides) while holding other variables constant under
controlled conditions. The assumption is that improvements in individual
components of the total farming system are additive and collectively
result in improvement of the whole system (Dillon, 1976).

In contrast, FSR/E is based on the premise that interactions among
components in the natural and human enviromments of the farming system
have a significant effect on whether or not changes in individual system
components result in improvement in the system as a whole (Gilbert et
al., 1980). For this reason, as a conceptual framework, FSR/E does not
limit its scope of concern to the biophysical environment that is the
traditional domain of agricultural research and extension, but rather
explicitly recognizes the key role of the household. The conceptual
models of two major pioneers in FSR/E both show the household as one of
the three major subsystems of the farming system, together with crop and
animal subsystems (McDowell and Hildebrand, 1980; Zandstra, 1980).
Moreover, a recent text which has synthesized a unified FSR/E methodology
from various similar methodologies that have been tested in different
countries has termed the household "the integrating unit" for the other
two subsystems, crop and animal (Shaner et al., 1982).

However, as a working methodology, FSR/E has tended to focus almost
exclusively on agricultural productivity. The primary objective of FSR/E
has been defined in terms of improving the linkage between traditional,
reductionist agricultural research on the one hand, and agricultural
extension on the other hand (McDermott, 1982). FSR/E is thus evolving as
a mechanism for improving agricultural technology generation for more
limited resource farms. The working methodology retains the whole farm
viewpoint by using farm surveys in an initial diagnostic phase in order
to design agricultural production trials to be conducted on farms rather
than solely on an experiment station (Gilbert et al., 1980). In
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addition, the response of households to agricultural technology
innovation, their "acceptability index™ in the research area, is studied
as a key variable (Shaner et al., 1982).

FSR/E methodology as described above, therefore, recognizes
non-agricultural priorities of the household only implicitly, insofar as
they result in a low degree of acceptance of agricultural technology
innovation. Non-agricultural family pricorities and the impact of
agricultural technology change on family well-being defined more broadly
than economic benefit have not been the main concern to date of FSR/E as
a working methodology (Hildebrand, 1982; Whelan, 1983; Behnke and Kerven,
1983).

The approach of the Southwest Virginia Farming Systems Research and
Extension project was explicitly based on the original premise of the
FSR/E conceptual framework that the household is a key element of the
system. The project recognized that too often the farm household has
been undervalued in rural development theory as an integral part of the
production of the total farm. Too often the role of the household is
seen by researchers, teachers, and Extension as primarily a consumption
unit, separate from farm production.

FSR/E has developed outside the United States, frequently through
internationally~-funded, applied research-oriented projects. Greater
emphasis has been placed on the diagnostic and on-farm research stages of
the FSR/E process. Also, research institutions and personnel have tended
to be more involved in FSR/E projects than Extension institutions and
personnel.

In the United States, however, the Cooperative Extension system has
a long history of working with farm families. Its organizational
structure reaches far into rural communities nationwide. Through special
programs for limited resource farms and families, it has also developed
techniques with some similarities to the FSR/E process. If FSR/E is to
be applicable in the United States, it must, therefore, be made
compatible with the existing Cooperative Extension system.

At the same time, the process of seeking to institutionalize FSR/E
within the Cooperative Extension system in the United States can help
FSR/E practitioners from the United States better appreciate the
difficulties that counterparts in developing countries have in
institutionalizing FSR/E within their own national research and extension
organizations.

Therefore, the Southwest Virginia FSR/E project was conceived and
implemented from the beginning as a project within the existing
Cooperative Extension system, in order to provide a case study of how
best FSR/E with a household focus might be institutionalized within that
system.

DIAGNOSTIC H T. S D,

The Southwest Virginia Farming Systems Research and Extension
(FSR/E) project was funded from October 1981 to April 1984 by the United
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States Department of Agriculture Office of International Cooperation and
Development (USDA/OICD). Project objectives related to the two issues
presented above: to examine the relationships of family systems to
farming systems, and to apply FSR/E methodology within the land grant
university - Cooperative Extension Service system. Virginia Polytechnic
Institute and State University (Virginia Tech), the 1862 land grant
institution of Virginia, was the lead institution.

Southwest Virginia was selected as the target area because of the
predominance of limited resource farms in that area. Within the target
area, three counties were selected in consultation with Extension
personnel as the research area because of their small farm
para-professional agricultural program (Rich, 1982). These
para~-professionals are frequently called small farm technicians. Over
half (56%) of the 4,276 farms in the research area has harvested cropland
areas of less than four ha (10 ac) (U. S. Department of Commerce Bureau
of Census, 1981). This places them within the range of cropland
available to many farms in less highly populated parts of the developing
world.

The project used a modified form of the l4-stage FSR/E methodology
(Norman, 1983). Diagnosis began in 1982, with an FSR/E multidisciplinary
team consisting of faculty, students and Extension personnel in
horticulture, home economics, nutrition, sociology and anthropology.
This team conducted three activities in the diagnostic phase. First,
there were reconnaissance interviews (sondeos) with 47 limited resource
farm households. FEach sondeo paired one university team member and one
Extension technician. The purposes of the sondeo were to enable team
members to gain experience in working in a multi-disciplinary team, to
characterize the predominant farming systems in the area, to gather
information on the major goals, problems, and constraints of limited
resource farm families, and to evaluate the Extension para-professional
technician program in the area as a model for working with the whole farm
family (Shaner et al., 1982; Caldwell et al., 1984a, 1984b; Rojas et al.,
1984).

The next step of the diagnostic stage was to quantify some of the
interactions depicted in a qualitative model of the predominant farming
systems of the area (Hart, 1983). Figure 1 is a generalized model
showing the components of several different major farming systems in the
area. Tobacco was common to all major systems (43 of the 47 sondeo
farms), but it was increasingly being complemented by commercial fruits
and vegetables (21 farms) as tobacco allocations decreased and the
political future of tobacco appeared more uncertain. Marketing of
alternative crops, especially pepper, was thus a major concern expressed
by farm family members during the sondeos. Prices of beef cattle had
also been poor. Thus, on farms with beef cattle (28 sample farms),
financial difficulties and reluctance to borrow were major constraints.
Women played a predominant role in record keeping and farm household
budgeting, and in providing household income through off-farm employment
(32 sample farms had off-farm employment). Only on dairy farms (12
sample farms) did financial difficulties appear to be less critical.

The above qualitative model thus served as a guide both for future
quantitative diagnosis and for design of alternative solutions to
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problems identified by the initial diagnosis. Two types of follow-up
case studies were initiated to quantify key interactions. The first
quantitative diagnostic activity was a time budget record keeping by a
sub-sample of limited resource farm households. The time budget record
keeping by 10 of the original 47 families interviewed covered the period
May through September, 1982. All members of the household over 10 years
old were included. The purposes of the activity were to learn more about
the allocation of family member time among competing farm, on-farm
non-agricultural production activities, and off-farm employment; the
contributions of women to farm production; and the extent of
intra-familial and family-community interaction (Caldwell et al., 1983).

The other quantitative diagnostic activity was food consumption
record-keeping. The same sub-sample of the 10 farm households that
recorded their time allocation also recorded their food consumption. The
purpose of this activity was to investigate possible relationships
between nutritional status, predominant farm enterprises, and the status
of the farm family unit (presence or absence of off-farm employment of
the woman, and nuclear versus female-headed family type) (Hertzler,
1983).

Based on problems identified in the diagnostic phase and the
project's focus on the total household, the FSR/E team recommended two
interventions, a farming systems intervention and an institutional
intervention (Caldwell et al., 1984b). 1In other words, design and
testing involved both institutional and farming changes. The farming
systems intervention was based on the recognition of a need for a
re-evaluation of the marketing situation for vegetables, to determine if
there were marketing alternatives which had not yet been explored
(Caldwell, 1982). The farming systems intervention accordingly involved
the introduction of broccoli as a new alternative crop with a favorable
market window in Virginia (Runyan and Coale, 1983). It is high in
nutrients and as indicated by the food consumption study, it is most
likely to be deficient in the diets of women with off-farm employment,
and compatible with tobacco labor use. Details of the problems
investigated through on-farm broccoli trials are presented elsewhere
(Caldwell et al., 1984a, 1984b). The remainder of this paper will focus
on observations on the structural and procedural difficulties in
integrating the institutional intervention into the Cooperative Extension
Service, and on institutional issues that emerged in the process of using
FSR/E within the Cooperative Extension Service to design and test the
farming systems intervention. Although these are observations of a
single case study, they are useful as guidelines and warnings for
academicians, Extension personnel, and FSR/E practitioners as to the
potential advantages and pitfalls of the collaboration of FSR/E teams and
an established Extension service.

DESIGN AND TESTING OF THE INSTITUTIONAL INTERVENTION: THE "AGRI-HOME
ECONOMICS" TECHNICIAN TEAM

The institutional intervention was based on the FSR/E team's
recommendations that priority be given to strengthening the
implementation of the original technican model in record keeping and farm
management, and addressing the nutriutional needs of limited resource
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farm families identified by the food consumption survey. Since the
majority of farms had supplemental off-farm income, household member time
frequently had to be allocated among on-farm, off-farm, and household
activities. For this reason, the FSR/E project team recommended greater
coordination between the agricultural technician program and home
economics programs (Caldwell, 1982).

As the diagnostic phase progressed, however, the FSR/E
multidisciplinary team became particularly aware of the strong dichotomy
between the home economics unit and the agriculture unit in Extension.
It also became apparent that the clientele served by these two units was
for the most part divided by gender. Agriculture served men and home
economics served women, although this division in the roles within the
limited resource farms surveyed was not always clearly apparent. On the
contrary, it was found that both men and women did a wide variety of
tasks both on-farm and off (Rojas, 1983).

Therefore, the institutional intervention that the FSR/E team
recommended was to hire a home management technician to work as a team
with the two agricultural technicians already working for Extension with
limited resource farms. This team of three technicians was to address
the needs of the total farm family. For example, the three technicians
were not only to take soil samples and grow broccoli, but were also to
advise on broccoli preservation and preparation. It was to be an
"agri-home economics" team.

As a counterpart to this integrated approach, the FSR/E team took
seriously Glenn Johnson's call at the Kansas State Farming Systems
Symposium in 1981 to integrate women into all phases of farming systems
(Johnson, 1982). Rural women around the world have been called invisible
laborers (Gross, 1982). Several reasons have been cited for this
invisibility. First, are stereotypes which view women as economically
inactive. "Essentially, in this view, women don't ‘'work'; or if they do,
they shouldn't" (Tinker, 1979). For example, a 1977 draft of an AID
agricultural policy paper suggested that one measure of development could
be a reduction of the number of women working in the fields (Tinker,
1979). Terminology such as "productive" to describe women's market value
and "non-productive" for use-value work also has perpetuated the myth of
women's economic inactivity (Zeidenstein, 1979). Similarly, in rural
extension, the farm household, the traditional domain of the woman, has
been seen as the "consumption" unit; the farm firm as the "production"
unit.

Not only do stereotypes shroud the labor of rural women, but
national statistics also contribute to their invisibility. The
statistics reflect only the activities of the modern cash economy. For
example, data in Africa have shown that only 5% of women work, whereas in
reality 60-80% of the subsistence agricultural labor is done by women.
This is uncounted work, as it falls outside the modern sector (Tinker,
1979). According to the United States census, only 5% of farmers are
women. The census allows for only one individual to be named primary
farm operator. Generally the man of the farm is named (Kalbacher, 1981).
Nevertheless, in a national survey by the USDA of women on farms, 55% of
the women answered affirmatively the question "Do you consider yourself
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one of the primary operators" (Jones and Rosenfeld, 1981 [emphasis
supplied]).

The invisibility of rural women is so complete that often
researchers, policy makers, and practitioners must be convinced of their
productive worth. As Sondra Zeidenstein (1979) notes,

It is astonishing that the fact of women's participation
in agriculture--one of the most obvious phenomena of
rural life--has to be proved in almost every country

and then the nature of this participation analyzed and
its value measured.

In order to better address needs arising from the actual work of the
limited resource farm families, and thereby to assure rural women
visibility, in the Southwest Virginia FSR/E project, the technician team
sought to provide women with agricultural as well as home economics
skills. Therefore, the multidisciplinary FSR/E team at the University
worked with both the agriculture and home economics Extension agents and
the newly formed agri-home economics technician team.

The structural difficulties in superimposing such an approach on the
existing Cooperative Extension structure became readily apparent. There
are three major components to the Cooperative Extension structure in
Virginia: the land grant universities,1 the field Extension Units, and
the clientele. This structure is further divided by subject matter into
agriculture, home economics, community resource development, and 4-H. In
this project only agriculture and home economics were involved (Figure
2). Therefore, in the agricultural sector, the University provides
research to and by specialists, who transmit the research to the
Extension agents and the agricultural technicians in the field. The
Extension agricultural personnel serve their clientele, the local farms,
and, specifically, in the case of the agricultural technicians, limited
resource farms. In turn, farmers provide feedback to both Extension and
the University. Both the clientele and personnel of agricultural
Extension in Southwest Virginia are primarily male. The home economics
structure is similar to that of agriculture but with the difference that
its personnel and clientele are primarily women. The existing structure,
therefore, provides women predominately with home economics skills which
focus on consumption (A Force for Families, 1984). The home economics
stream also is primarily directed to townspeople. Communication between
the agriculture and home economics Extension agents appeared to be weak.

Given this existing structure, we superimposed a modification that
attempted to extend FSR/E methodology to the Extension unit in the field
(Figure 3). The two major conflicts between FSR/E methodology and the
structure of Extension were the team approach demanded by FSR/E to which

T1in Virginia there are two land grant universities, the historically
black 1890 school, Virginia State University, and the historically white
1862 school, Virginia Tech. Although the two universities are now
collaborating closely in a new domestic FSR/E project, the project here
described was conducted by Virginia Tech.
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Extension is unaccustomed and the differences in the project cycles of
FSR/E and Extension.

The project was based on the assumption that agriculture and home
economics units within Extension worked closely together. This was the
basic premise of the "agri-home economics" team. However, many incidents
proved this assumption faulty.

First, at the Extension field level, in the County Unit, the home
management technician of the Magri-home economics™ team was supervised by
the Unit home economics extension agent. The agent had expectations as
to the new technician's job content based on her on-going programs which
emphasized consumption issues with middle class women. However, the new
technician was expected by the FSR/E project team to work with the
agriculture technicians housed under the Unit agriculture Extension agent
with limited resource farm families. In the end, the FSR/E project team
concluded that if a similar "agri-home economics" team were established
in a different Extension Unit, the whole team should be under one chain
of command, from either the agriculture or home economics agent,
depending on the local situation.

Another difficulty with the team approach was that some Extension
personnel questioned the value of combining agriculture and home
economics skills in one position. They saw FSR/E as a return back from
the specialization approach of recent years to an earlier, more
generalist approach of the Farm and Home Development (F&HD) Program of
the 1950's. Their perceptions thus corresponded with Johnson (1982), who
saw F&HD as having important parallels with FSR/E.

Gender related role expectations in the local culture also limited
the flow of agri-home economics information. While it was acceptable for
the female home management technician to provide agricultural information
to both men and women, the male agricultural technicians had little
interest in providing home economics information to either men or women
(Figure 4).

The merging of the agricultural production focus of traditional
FSR/E with the special focus of this project on the household and the
farm woman was also sometimes confusing to Extension field staff.
Agricultural Extension staff are strongly production and income
generation oriented, while home economics Extension staff are family and
consumption oriented. The focus on the woman, the traditional clientele
of home economics, as an agricultural producer cut across both
traditional domains in a new way.

INSTITUTIONAL ISSUES IN THE DESIGN AND TESTING OF THE FARMING SYSTEMS
JINTERVENTION: FSR/E_AND THE EXTENSION PROGRAM CYCLE

Not only, however, was the team approach at odds with the structure
of Extension at the Unit level, but also the interaction of the
University and Extension personnel within the project cycle of FSR/E
differed from the interaction of University and Extension personnel in
the cycle of the development of a new Extension program.
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Figure 5 shows the relationship of the development of the farming
systems intervention to the program cycle of Extension. The sequence of
stages in the development of a new Extension educational program are
shown in the inner ring, and the stages of diagnosis, design, testing,
and extension of the farming systems intervention are shown in the outer
ring.

In most Extension educational programs (the inner ring), program
development begins at the local level, and campus-based specialists are
brought in as resource persons at the request of the Unit to assist in
designing implementation of programs for problems identified by Extension
field staff. Specialists are usually not involved in problem
identification for program development, and their involvement in field
implementation is decreasing.

In contrast, in this FSR/E project, campus based specialists were
involved in program development from the beginning, including the sondeo,
follow up studies, and initial goal setting discussions in the diagnostic
stage (outer ring). FSR/E involvement of specialists in the diagnostic
stage contrasts with the lesser role of specialists in the program
development stage of the Extension cycle. This was sometimes seen as an
unexpected intrusion by the specialists into the traditional domain of
locally-based Extension.

In addition, as educators, specialists are being encouraged to train
Extension field staff in area wide meetings, and minimize one-on-one
contact with farm family clientele in implementation, in order to reduce
costs in an era of tight budgets. The FSR/E specialist team took the
position, however, that carefully targeted one-on-one contact in design
and testing is essential, not so much for the specialist as a direct
educator of farm families, but more critically for the specialists as
learners.

In this FSR/E project, the farming systems intervention involved
adapting existing tobacco transplanting technology and equipment to high
density broccoli production and using old milk coolers for removal of
field heat of broccoli for market sale, combines with freezing and meal
preparation of broccoli not marketed. Specialists, the agri-home
economics technician team, and participating family members all worked
together.

This carefully targeted one-on-one learning by the specialists was
necessary for the specialists to adapt production and cooling principles
to local equipment and practices. This made the specialists better
educators because they were able to present principles in a follow up
area wide meeting that extended the results of the farming systems
testing in a way that built better on local circumstances. Extension
field staff questioned, however, whether adequate funds were available to
make this approach sustainable. In other words, specialists' involvement
in the FSR/E project was both longer in duration, beginning from program
development, and greater in intensity, including direct one-on-one
contact in design and testing, than specialist involvement in many
Extension programs.

One result of this in terms of the structure presented in Figure 3
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was that strong ties developed between the specialists on the one hand,
and the farm family members and the technicians on the other hand. This
was a positive development, serving to increase specialists'
understanding of local conditions, while at the same time making farm
family members and technicians feel that specialists were more assessible
and their skills more relevant. However, a negative result was a feeling
of being threatened on the part of the Unit agents. The FSR/E project
empowered the technicians and gave greater recognition to their role.
One of the agents in the Unit asked if FSR/E implied fewer agents and
more technicians.

Targeted one-on-one contact by specialists with farm family members
can also help specialists provide field based Extension staff with more
relevant on-farm trial design and analysis skills. To design and analyze
on-farm trials in large enough numbers to apply the environmental index
(Hildebrand, 1983a) or analysis of variance across farms (Hammerton and
Lauckner, 1984) requires different skills than those used in designing
and conducting simple, single location demonstrations. Initially, the
design of on-farm trials may be dependent on campus based specialists’'
skills. Execution, however, cannot depend on campus based specialists.
Campus based specialists have other instructional and administrative
responsibilities which may preclude their travel at key times in
experiments, and declining travel budgets limit their mobility also. As
Lightfoot (1984) pointed out in his paper at the 1983 Farming Systems
symposium, however, execution of trials based on specialists' schedules
defeats the very objectives of placing the trials on farm. Close
interaction of farm family members, campus based specialists, and field
based Extension personnel in implementation, therefore, again has the
objective that specialists first become learners. As campus based
specialists learn how field based Extension staft work with farm family
members in executing trials, the specialists can become better trainers
of Extension field staff in on-farm trial design and analysis skills.

CONCLUSIONS

FSR/E, through the sondeo and the on-farm trial, has sought to
reduce time needed for the generation and acceptance of new technology.
In FSR/E, a distinction has been made between project and program modes
(Shaner et al., 1982; S. Poats, remarks made at The Gambia/West Africa
Farming Systems workshop, March, 1984). The objective of reduced time is
appropriate in the project mode, but in the program mode, to
institutionalize the FSR/E approach may require increased time. One
conclusion of this FSR/E project was that more time needs to be built in
up front for team building between Extension agents and FSR/E project
specialists, by involving Extension agents in design and execution of the
on-farm trials.

Another conclusion of this FSR/E project is that it introduced too
many institutional changes at once. Not only did the project introduce
changes in specialist involvement in the program cycle of Extension
associated with the farming systems intervention, but it also introduced
structural changes at the Unit level associated with the institutional
intervention.



In retrospect, although we would judge that the structural changes
were justified by the multiplicity of family member roles revealed in the
diagnostic stage, from the standpoint of institutional change, they
perhaps should have been introduced after one or two years of first
introducing the changes in the program cycle due to the sondeo and
on-farm trials.

The institutional changes associated with on-farm trials are changes
that focus on agricultural production. Those institutional changes,
therefore, would have been easier for agricultural Extension field staff
to accept initially. Then, through their involvement with the FSR/E
specialist team in the diagnostic and on-farm trial work, the
agricultural Extension field staff might have gradually come to recognize
on their own accord the need for greater integration of the family
perspective in their programs for limited resource farms. At that point,
the impetus for structural change in the interaction of agricultural and
home economics Extension field staff might come more from within, and be
viewed institutionally less as an "intervention" from "outside."

The FSR/E literature indicates that, in working with farmers, it is
necessary to introduce change incrementally, moving step by step up the
learning curve presented at the 1982 Symposium (Hildebrand, 1982, 1983b).
In the program mode, the major objectives are not only generation of
agricultural technology to meet currently identified problems, but also a
more fundamental strengthening of the capability of research and
extension institutions to identify and address future problems. To
achieve the latter objective, in introducing institutional change, FSR/E
practitioners may need to think of an institutional learning curve, that
FSR/E projects move up in a similar step by step, incremental process.
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APPLICATION OF THE FSR&D APPROACH TO DOMESTIC AGRICULTURE:
SOME LESSONS AND QUESTIONS FROM HAWAII

By

Harold J. McArthur, Jr.

The College of Tropical Agriculture and Human Resources has been involved
in farming systems research for over six years. Our interest in the domestic
application of the FSR&D approach to agricultural development emerged from a
growing awareness of numerous similarities between the basic operating
conditions and constraints of small farmers in Hawaii and those in many parts
of rural Asia.

Historically, Hawaii”s economy was based on the production of two export
crops-—sugar and pineapple, a situation similar to that found in many
developing nations. The majority of Hawaii’s small farmers, like those in many
parts of the tropics, farm marginal lands not suitable for plantation use.
Many of them rent the land they cultivate. They are dependent on costly
imported equipment and agricultural inputs. Most have little control over
market conditions and find themselves in competition with foreign and Mainland
producers.

As part of our plan to assess the applicability of FSR&D in Hawaii, a group
of 20 faculty from 11 disciplines and extension were trained in the basic
principles and methods of farming systems. As part of the year-long training
program (conducted in Fall, 1981 and Spring and Summer, 1982) this group was
divided into teams that conducted a sondeo or rapid reconnaisance survey in two
farming communities in Hawaii, one on the Waianae Coast of the Island of Oahu,
and the other along the Hilo Coast of the Island of Hawaii.

What is important for the purposes of this discussion is not the specific
data that was generated in each of these studies but the process and the
aspects of the FSR&D approach that were applied. I will summarize the process
by briefly addressing each of five key issues: Farmer participation,
Recommendation domains, Research constraints, Interdisciplinary coordination
and Institutionalization.

Farmer Participation

A representative farmer from each community met with the teams during a
two—-day retreat before they went into the field. 1In both cases initial
assumptions and strategies were changed based on information provided by the
farmer consultants. All members of the team participated in four days of
intensive farmer interviews following a modified sondeo approach.1

ngmm members interviewed farmers in groups of two. The paring was changed
twice daily so that each member worked with every person on the team.
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This exercise generated a rich body of farmer-based knowledge that
demonstrated the inapplicability of many of the recommendations that the
agricultural researchers expected to make. For example, it was assumed that
the key constraint of the independent sugar growers on the Hilo coast was a
cost of production that was higher than the current world market price for
sugar. The logical solution, if production costs could not be reduced, would
be to switch to an alternative crop. Considerable thought was given by the
researchers to the kinds of crops that would be agronomically suitable,
economically feasible and socially acceptable to the local farmers as a
replacement for sugar. It was not until the sondeo interviews were conducted
that the team learned that the majority of the independent sugar farmers were
operating on lands leased from the plantation under agreements that required
them to grow only sugarcane. Even those who owned or had access to fee simple
land were often constrained from immediately converting to another crop. Such
factors as the assigned harvest schedule, State agricultural loans and location
of fields often prevented farmers from doing something else. A person who had
just planted and was assigned a 36-month growing period by the co-op would have
to wait 3 years before any changes could be made. If the farmer carried a high
debt load in low-interest State agricultural loans, he might be forced to stay
in agriculture, rather than get out. And finally, a person might be prevented
from growing an alternative crop, such as ginger, if his or her land was
adjacent to an active cane field. When cane is sprayed and particularly, when
it is burned prior to harvest, there is often damage to adjacent crops. These
examples are illustrative of a list of factors that tended to negate most of
the ideas that the faculty had hoped to generate into research projects.

Recommendation Domains

Perhaps the most important finding from the perspective of farming systems
methodology was the lack of truly homogeneous farming communities in Hawaii.
The FSR approach assumes the existence of a recommendation domain that consists
of a number of population centers or groups of farmers occupying the same
agro-climatic zone and sharing similar cropping patterns and factors of
production. If this holds, then the recommendations that are developed from
work in one community or district should be readily transferable to all other
communities within the same or similar domains.

In Hawaii there are few farming communities such as may be found on the
mainland, where the majority of individuals are engaged in similar agricultural
production under similar physical, economic, and social conditions, Rather, we
have a number of rural residential centers that become the focus of a wide
range of activities -- backyard gardening, recreational pursuits, commercial
farming, and small business operation. Even in the agricultural sector, the
range of systems found in a given area can be quite broad. No two communities
are the same in terms of their population structure or agricultural base.
Certain areas are known for the production of particular crops such as
vegetables, onions, and flowers in the Kula area of Maui. Similar vegetable
farms, however, are also found in the Waimanalo and Waianae areas of Oahu where
environmental conditions and marketing constraints are quite different.
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It is possible to divide each of these rural residential units into
subareas that are relatively homogeneous and can be referred to as Target Areas
(Shanner, Philipp & Schmehl, 1981) or Recommendation Domains (Byerlee,
Collinson, et al., 1980). Such groupings of farmers would be generally similar
in terms of their farming practices and the various natural (rainfall, soil,
temperature) and socio-economic (farm size, availability of resources and
labor, etc.) conditions that influence their operatioms.

In Hawaii, the problem becomes one of scale and transferability. The
independent sugarcane growers on the Hilo coast of the island of Hawaii, for
example, constitute a rather homogeneous group in terms of the above criteria.
However, they constitute a population of less than 100. It would be possible
to focus research upon this group but the recommendations from such an effort
would not be transferable to a larger recommendation domain defined by similar
characteristics.

The question is one of size. What is the minimum critical number of
potential clients to justify an intensive micro-level farming systems research
effort? The answer to this question will vary, of course, from place to place.
In Hawaii, the lack of sizeable populations of farmers producing the same crops
under similar physical, environmental and socio—economic conditions make it
difficult to justify the use of the farming systems approach as it is commonly
employed in many developing countries.

It may be that for Hawaii and other areas characterized by many micro-sized
research areas that a focus on common problems rather than area attributes may
be more useful as a means to define recommendation domains. The basic research
would be done on the general problem with the full recognition that the
specific recommendations would have to be adapted to meet the varying
envirommental and socio-economic conditions of the different subareas. One of
the key criteria for selection of the problem areas for research attention
would be the size of the population that would ultimately benefit from the
research. In a developing country where subsistance level farmers who are
operating under similar sets of constraints number in the thousands this is not
a problem. In areas characterized by small and extremely diverse agricultural
populations the issue is extremely important.

Research Constraints

One of the key discoveries from the community-based surveys was that most
of the problems farmers identified were not agricultural in nature. The issues
that concerned them most dealt with such factors such as cost of land, lease
conditions, marketing constraints, cost of inputs and labor. The real need is
for work in the area of farming systems infrastructure and policy or FSIP,
rather than on improving local farm systems. I wonder to what degree FSR&D
projects in other states and countries have found similar situations. There is
no question that such needs are real. The problem is that such concerns are
not regularly dealt with in colleges of agriculture, except perhaps to a
limited degree by agricultural economists. How does one maintain the
farmer-based aspect of FSR when dealing with these kinds of issues. Does work
on water use regulations, zoning, and agricultural policy planning qualify as
farming systems when it involves primarily urban and regional planners,
economists and possibly political scientists?

Although increasing mention is now being given to FSIP and the role of
extension in FSR, there seems to be a tendency for most farming systems



research programs to be dominantly agronmomic in orientation. The assumption is
that there are improvements that can be made in the indigeneous systems and
that through an integrated research effort technologies can be developed that
can be accepted and sustained by farmers.

In the case of Hawaii, the findings of both sondeos indicated that much of
the need was more for information than new technology. This becomes an issue
of extension and information dissemination rather than research.

Interdisciplinary Coordination

We encountered considerable difficulty in sustaining the necessary
interdisciplanary interaction over a long period of time when faculty are
constantly drawn and pulled from different directioms by their university
teaching and research assignments.

The final phase of the orientation consisted of a two—-day retreat away from
campus for the teams to make plans for the sondeo. At one point during this
planning session all the particpants were asked to write down on a piece of
paper what they perceived their contribution would be to the team objectives.
They were then asked to do the same thing for each other person on their team.
These impressions were then shared with the group to see how close the
participants were in their perceptions of each other”s contribution. Perhaps
most significant was the distance between how researchers perceived the input
of the extension personnel and their own contributions in their particular area
of specialization -- cattle management, vegetable productiom, etc. The
researchers, on the other hand, tended to see extension agents in a more
facilitative role. These were the people who would help the team interact with
the farmers. This exercise proved to be a useful technique in our efforts to
facilitate interdisciplinary communication.

During the sondeo exercise, however, we experienced the true benmefits of
interdisciplinary communication. The team objective was to learn as much as
possible about the needs and constraints in the community during the four day
period. It mattered not that one was an agronomist, or a home economist, the
goal was to learn about the clients we wished to serve.

During the sondeo the team members met at lunch and again at dinner to
disucss the days” interviews and the kinds of topics and issues they needed to
pursue in their discussions with farmers and community representatives. One
indicator of the degree of interdisciplinary communication that occurred was
the fact that if one had tape recorded the various interviews, it would have
been impossible for an uninformed listener to determine the disciplimary
backgrounds of many of the interviewers by hearing the tapes. Agronomists were
asking questions about off-farm labor and cost of inputs and home economists
were gathering data on use of fertilizer and pesticides. Weekly meetings back
on campus, however, were not sufficient to sustain the same level of
interdisciplinary synergy.

By its very structure of separate disciplinary departments, each serving
mul tiple objectives and client groups, the American university is not set up to
effectively manage and sustain a farming systems effort. Even if it were
possible to designate faculty as full-time members of an FSR team for a
designated period of time, I wonder if a problem would not still exist in
matching the project objectives with the research interests and professional
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aspirations of the individual team members. I am becoming more and more
convinced that we have reached a point in the development and implementation of
FSR&D where dealing with human motivations and weaknesses is of equal, if not
more, importance than the creation of a common research framework.

Institutionalization

We encountered this issue early on in the process of testing our
assumptions about the local applicability of the FSR approach. The basic
dil emma was that senior decision makers wanted to see demonstrated results that
could be measured in terms of increased production and income generation,
before committing themselves to major policy and organizational changes
necessary for the institutionalization of FSR&D within the land-grant and state
agricultural research and delivery system.

The faculty who were invited to participate in the farming systems forum
and sondeo exercise freely gave of their time and effort out of a genuine
interest in the idea of systems-focused research or just plain curiosity. For
the most part, these people felt the program was beneficial and that the FSR&D
approach might have promise if it could be applied to the problems of a
specific community or district. These same people, however, were consistent in
their feeling that without tacit approval and support in terms of time
allocations and research funds, it would be extremely difficult to sustain
staff interest and commitment.

The administration, recognizes these concerns, but is also faced with
having to justify its research and extension programs in terms of a state
agricultural plan and the college” s mandate to promote and serve diversified
commer cial agriculture.

Although this discussion has focused on constraints, I do not wish to leave
the impression that Hawaii has abandoned the farming systems approach. FSR&D
has received its greatest acceptance at UH in the areas of instruction and
international agricultural development. We have conducted several programs and
now have a regular course in FSR&D concepts and methodology. This approach has
also become a major focus of one of our overseas development projects. With
respect to the domestic application of the approach we are in the process of
assessing how some of the problems we identified can be overcome. Even though
we are mnot able to initially develop the kind of farming systems research
program we anticipated, the effort was by no means a failure. We learned a lot
from the sondeo exercise about our small farm communities and now have a better
under standing of the kinds of problems that can and cannot be addressed by
FSR&D and what it really takes in terms of support, coordination and personal
motivation to mount and sustain a truly interdisciplinary research effort.

Although my comments have focused on domestic application of farming
systems, increasing evidence suggests that projects in developing countries are
encountering similar constraints. Several farming systems and related research
projects in Asia are having to deal with a high level of inter-domain
variability. Data from our farming systems—focused soils management project in
Indonesia suggest that farm-level variability may be one of the main reasons
that farmers are still adopting only components or pieces of technological
packages. We are hoping to learn from the international experience some new
approaches to defining functional domains in areas of high variability. We
would be most anxious to learn of any experiences you or your colleagues may
have had in this and other aspects of FSR implementation.
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DEVELOPMENT OF EXTENSION PROGRAMS WITHIN THE CONTEXT
OF FSR&E~ THE CONSERVATION CROPPING CASE IN
QUEENSLAND, AUSTRALIA

S. Chamala and K. J. Keith

DUCTION

Current literature on FSR&E has emphasized the research process.
Extension is implied or assumed to be comparatively easy once the
relevant technology is developed. This assumption is contradicted by
several studies on the adoption and diffusion process which suggest that
extension of technology is not simple when a complex set of inter-related
innovations are involved. Adoption studies on packages of improved
practices show that they are never accepted as a total package. High
selectivity of individual practices and adaptation of these
recommendations occurs. To plan an effective extension program it is
necessary to understand both the complexities of existing farming systems
and the constraints and potentials of the extension network.

The adoption of conservation cropping in Queensland is an example of
a complex farming systems change, in which an FSR&E data collection
approach was used primarily to identify extension target groups and
strategies. It became evident that research priorities could and should
also be a product of this approach. The experience with conservation
cropping in Queensland has also shown there is a significant development
process intermediate between research and extension to try things out and
get them working within the complex system.

It is proposed that the extension component needs to figure
prominently as a primary objective along with the research and
development programs at the information collection stage of FSR&E.

In this paper, a process used to identify socioeconomic factors and
cropping practices to assist in extension planning is described. The
uses of the process in identifying and overcoming constraints and in
improving the cohesiveness of extension and research efforts are
discussed. From this a revised model of the FSR&E process is developed
which gives appropriate recognition to extension aspects of the process.

Although the importance of this process for extension has been
highlighted through experiences in a developed country, it is considered
that the process is needed wherever complex changes or a number of
changes are involved. Conversely, although the need to use FSR&E to
identify research goals first became evident in developing countries,
successfully directed research requires it whenever complex system
changes are involved.

ADOPTION OF CONSERVATION CROPPING IN QUEENSLAND
a) Research, Extension and Farmer Action before 1980:
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Conservation cropping, often called conservation tillage, refers to
a way of farming which emphasises long term productivity from the land
resource, while recognizing the need for profitability in the short term.
Conservation cropping involves the use of practices such as stubble
mulching which retain soil cover and store moisture, reduced or zero
tillage which minimizes disturbance and exposure of soil, the selection
of suitable crops and crop rotations, and suitable use of fertilizers,
pesticides and soil moisture in crop management.

Ninety percent of the 2.8m ha of cropping land in Queensland suffers
from water erosion (sheet, rill, gully). Most of this land is used for
dryland production of wheat and sorghum in areas where average rainfall
is only moderate (500-800mm) but mostly comes in storms of variable
frequency and high intensity. Intensive cropping of legumes, vegetables,
fruit, and sugarcane takes place in generally higher rainfall areas
(800-1500m), often on fairly steep slopes.

Because of the variable and often harsh climate farmers have tended
to make the most of every opportunity to recoup earlier losses or to
minimize future hardship. This has led to continued use of cropping
systems which leave an exposed and pulverized soil open to heavy summer
rainfall. Although this seriously endangers long term crop production,
the introduction of a system which requires not only complex but often
unclear changes in practices is not easy. While a few enthusiastic
farmers and soil conservationists generated some awareness and evaluated
machinery suitable for stubble mulching practices in the 1970's, progress
was slow. However, in 1977, the Queensland Department of Primary
Industries commenced "upstream™ surface management research to provide
some answers on the effectiveness of new cropping practices in reducing
erosion and to look into potential problems.

Unlike the land grant college system, teaching, research, and
extension are not in one organization. State departments conduct applied
research and extension. Universities mainly provide teaching, training,
and some research and the Commonwealth Scientific and Industrial Research
Organization (CSIRO) is mainly involved in research. Cooperation and
coordination between these institutions is based on individual
initiatives. The joint socioeconomic research project described in this
paper is an example of such collaboration between the state department
and university.

The activities of the Queensland Department of Primary Industries
are organized along disciplinary specialist lines, with fairly
independent divisional organization, often containing separate research
and extension branches. Hence, agronomic research and extension occur
within the Division of Plant Industry, while soil conservation research
and extension are separate branch functions within the Division of Land

Utilization. Funds and programs tend to be administered separately
unless definite steps are taken to ensure coordination.

The "surface management research" program was one such case.

Research being undertaken includes: assessment of erosion and crop yields
under different fallow management practices; determination of the effects
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of surface condition on infiltration; measurement of sediment
concentrations under different field conditions; measurement of effect of
the cover on evaporation and soil moisture, and development of a model
integrating aspects of crop production, soil water and soii erosion in
grainlands.

Although considerable general awareness had been generated through
the media, little planned extension had been undertaken by 1980.

Some constraints to successful planned extension were:

. lack of clearly definable systems. Only in one agro-ecological
area there was a neat package to promote. Elsewhere extension
officers had little more than the principles that stubble gives
s0il cover, and that soil moisture improvements might be achievable
with stubble.

. lack of knowledge by departmental officers on practical problems
with the new approaches.

a high workload of requests for advice on conventional systems of
contour bank and waterway surveys (for soil conservationists) and
crop husbandry advice (for extension agronomists).

. insufficient teamwork and concurrence on goals between extension
staff from different specialist areas.

b) Socioceconomic research to stimulate action in the Darling Downs
Region: .

To find the answer to some of the problems facing extension officers
and to understand why farmers are more responsive to commercial
innovations (such as improved cultivars, machinery, fertilizers, pest,
and disease control) and not so responsive to soil conservation methods
(contour banks, waterways, stubble mulching, minimum or zero tillage,
grass strips, and contour cultivation), a joint research project between
the University of Queensland and Queensland Department of Primary
Industries was initiated in 1980. The study also examined the farmers'
exposure to various kinds of innovations and their attitude to adoption
of various practices. (Chamala et al. 1982.)

This was followed in 1982 by a closer examination of one homogeneous
area - the Eastern Uplands of the Darling Downs where the erosion problem
was more severe and adoption of agronomic soil conservation methods was
slow. The joint project's objectives were formulated by the research
team and senior administrators but the regional and district field
officers specified the focus on farmers' cultivation practices and
patterns of fallowing croplands. The aim was to have a more successful
planned extension program and this involved intervention into staff and
organizational matters as well as farmers' practices, attitudes, and
knowledge.
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A brief description of the study area will provide the situational
context to appreciate the study.

The Darling Downs region as a whole covers some 700,000 ha with
about 7500 farms on fertile, but erodible black self mulching clays. A
large low sloping alluvial plain area experiences erosive flooding, while
severe so0il erosion occurs on the cropped uplands areas. The project
under discussion concentrated on the eastern uplands area where cropped
land has slopes generally ranging from 2-12% and both deep and shallow
soils. Severe summer storms occur inflicting serious damage on areas of
bare soil. The area sustains a wide range of summer and winter crops and
also supports dairy and beef enterprises.

The joint project process involved: (a) meetings at field and head
office to clarify goals; (b) preparation and carrying out of a farmer
survey using a team approach; (c) a survey of extension staff; (d) a
workshop to consider information collected and look at targets and
strategies; and (e) a meeting of regional project leaders with their head
office supervisors to discuss priorities and resources. The full process
is illustrated in Figure 1.

The problem identification phase from goal clarification, through
the preparation, conduct and analysis of surveys, to resources
negotiation took just over three months, culminating in the June 1982
workshop.

Soon after the workshop and management meetings, district teams of
extension agronomists and soil conservationists planned initial extension
approaches. Pilot trials were set up and information collection
continued. Team members participated in 'hands-on' training workshops to
improve skills in handling new farm equipment.

Follow-up meetings with head office management helped to generate
organizational support for inter-branch coordination and necessary funds
for training activities for field officers. Management also provided
funds for developing and testing a Conservation Cropping Information
Package. Here again, the research team which developed the package
included field extension personnel as well as the original coordinators
of the joint project, departmental and university personnel. The
information package consisted of two video programs, one pamphlet, and an
extension officers' guide. The guide provided a conceptual framework of
conservation cropping practices, extension principles, and practical
strategies in targeting the audience and using the videos in group
sitvations. This package was pretested using market research methodology
in which field extension workers, farmers, and high school students were
involved in its evaluation. (The entire package was modified, including
re-editing of the videos, incorporating major suggestions of all these
respondents. (Chamala et al. 1984, a, b & ¢.) This was followed by
training workshops to familiarize field staff with the package for
inclusion in their extension planning and implementation.

c) evelopment an tension in Other Parts ueen nd

Conservation cropping programs developed in two other agricultural
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areas; viz. South Burnett region and Central Highlands in Queensland used
some FSR&E processes in a less deliberate manner. They suggest that tne
FSR&E process is appropriate for intensive and mixed farming situations
but less relevant for broadacre restricted enterprise situations. One
case is worth mentioning here.

South Burnett region:

The South Burnett area of about 1300 farms contains about
150,000 ha of red friable soils used mainly for peanuts and other
summer crops. About 100,000 ha has been protected by contour banks
but additional conservation measures are needed. A suitable
cropping system has been developed and extension is taking place
through demonstration farms. The development involved a great deal
of farmer cooperation with most of the development taking place on
two pilot farms on a subcommercial then commercial scale after
preliminary trials on an experiment station.

Many features of the FSR&E system presented by Norman (1982) can
be seen in the following framework (Figure 2) drawn up following
the South Burnett experience to illustrate the very significant
"development™ component (as distinct from pure research or
extension) in getting a new cropping system on the ground.

Apart from its heavy detailing of the development component, the
process illustrates that useful extension can usually take place
even before the system is fully developed. The Burnett case was
fortunate in that, because of the homogeneity of the area and
limited cropping options, a neat system could be tested. The
greater range of enterprises and diverse cropping choices on the
Darling Downs produced a very complex situation making it difficult
to draw up and test straight forward systems.

d) i e with FSR

To what extent does the process described mesh with Farming Systems
Research and Extension?

In Shaner et al. (1982), F.S.R. & E. is summarized as being "farmer
based, problem solving, comprehensive, interdisciplinary, complementary,
iterative, dynamic, and responsible to society".

These qualities are found in Queensland's conservation cropping
program in the following ways:

. farmer based in that (a) innovative farmers were influential in
acquiring suitable stubble handling machinery for evaluation in the
early 1970's; (b) most development work has taken place on farms
rather than research stations, with the interested cooperation of
innovative farmers; (c¢) farmer- based information has been sought
throughout the extension planning process described earlier.

. _ broblem solving in that (a) it was focussed on farmers' tillage
practices during different fallows and its relationship to soii
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erosion problems; (b) it examined the constraints of extension
personnel in embarking on planned extension activities on
conservation cropping; (c) the approach used in development trials
has been to make a start in cooperation with farmers and handle
problems as they arise rather than waiting for a complete package
to be developed.

. interdisciplinary in that technical research and development
involves agronomists, soil physicists, soil conservationists,
biclogists, agricultural engineers, and economists; while teamwork
between extension agronomists, soil conservationists, machinery
advisers, and economists, together with rural sociologists and
extension educationists, was essential in preparing extension
programs. Agronomists and sales representatives from chemical
companies, and engineers from local machinery firms also have
significant roles in the development and promotion of practices and
equipment in Queensland.

. complementary in that a tertiary institution and govermment agency
acted jointly in contributing skills from various disciplines. The
collaboration between teaching or training institutions and the
government agriculture department will make training more practical
and inject fresh thinking into field extension and research work.

iterative in that extension officers recognize the need to enable
farmers to move a step at a time towards adequate conservation
cropping practices in accord with resources available to them and
the extent to which technology is known.

. dynamic in that the development of technology and the relative
operating costs of chemicals and fuel are very mobile, with a
potential to alter in ways that could make large changes acceptable
of new practices.

. responsible to society in that a basic premise of the conservation
cropping program is that land should be protected for future
productive use.

There are some ways in which the conservation cropping program to
date falls short of the FSR&E model. Although livestock enterprises have
been encountered in the study, the emphasis has been on the cropping
component because it is the area where the erosion problem is most
significant. In areas almost entirely devoted to cropping, the approach
could be considered comprehensive. In other districts, where livestock
enterprises are significant, a broader conservation farming perspective
needs to be taken to enable the comprehensive view of the whole farm as
required by Norman (1982).

The 'Eastern Downs' case we have described has used many elements of
the FSR&E approach. Some differences between this case and most
applications of FSR&E are:

. Although usually family based, Queensland's agriculture involves
high capital inputs and mechanization compared with developing
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countries where it has usually been applied. Queensland farmers
also probably have more opportunity to voice their needs through
formal and informal systems than farmers in many countries. Grower
associations such as the Queensland Graingrowers Association, the
Queensland Dairymen's Organization, the Fruit and Vegetable Growers
Association and the Cattlemen's Union act as a voice for farmers
who are interested in being heard. Advisory committees on soiit
conservation, and on agricultural research also exist. Landowners
also have reasonably direct access to politicians in the case of
any strong complaint.

. Changes in the interests of long term productivity are being
attempted, as distinct from the priority in many programs for
changes in farming systems which increase short term productivity.

. The process was primarily introduced to give direction to the
extension program, whereas other programs have concentrated on its
benefits to directing research. This obverse view highlights its
value for both research and the extension which is conducted in
parallel with ongoing research.

IMPLICATIONS FOR THE PLACE OF EXTENSION IN THE FSR&E FRAMEWORK

Some implications which can be drawn from the Queensland
conservation cropping studies to show how the extension and development
components can be better represented in the FSR&E framework are that:

. Detailed farming practices information for the whole farming system
(including social aspects of the farm family) is useful in
delineating target groups (based on their resources, knowledge
gaps, and attitudes) for extension of improved systems as well as
for designing them.

. Extension goes on in parallel with research. It does not wait
until researchers and developers have tried and proved a neat
package for each domain.

. Difficiencies in organizational cooperation and the motivation and
competence of extension agency staff are very real factors in the
implementation of farming systems changes.

. The diverse nature of rural industry means that innovative
developments and extension "research" (socioceconomic studies) may
need to be conducted by extension workers who are cut off from
proximity to researchers in experiment stations. This calls for a
high level of practical and scientific skills.

Figure 3 is an amended version of the Shaner et al. (1982) FSR&E
model.

The major addition to Shaner's model is in expanding the extension
collaboration which was nominally shown in the original model.
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The following points may be worth noting:

In the first phase, extension activities, like research, should
start in defining the target areas through situation analysis of
farming systems and communities. Hence, defining extension targets
should be an integral part of the first activity shown in Shaner's
model. In the figure 3, 'Target Area Identification' (Stage 1) is
shown as a common stage for both extension and research cycle and
in practice this should be one joint or integrated activity
directed at both programs.

The number of research stations involved in on-farm research in a
region is understandably limited, whereas extension planning and
implementation occurs in every part of the country. Therefore,
extension situational analysis results could be combined and fed
back to research stations,

Similarly, in the second phase, problem identification needs to
focus on both research and extension aspects. It requires a
multidisciplinary team which should include both research and
extension expertise.

Extension and management also need a systematic investigation
involving the social sciences (rural sociologists, management
specialists, extension educationalists).

Organizational limitations such as staff training needs,
information support to field extension staff, potentials for
inter-branch coordination, staff motivation, and supervision needs
to be identified.

In the third phase of activities, just as planning on-farm research
calls for elaborate organization of data, inputs, locations, and
personnel, so planning extension strategies also relies on knowing:

(i) Farm-based problems which can be resolved by extension of
current knowledge;

(ii) Farm-based problems which can only be rectified by
extension after some research;

(iii) Some organizational constraints which cannot be removed
and some approaches will not be feasible;

(iv) Some organizational limitations which can be rectified and
nust be attended to before the extension strategy is
implemented.

In the fourth phase is administration of extension for effective
delivery of inputs and information. This may call for coordination

with commercial agencies, extension services, farmers
organizations, and other groups.

New or improved methods or packages are developed as the body of

knowledge improves due to on-farm and off-farm research. Any new
extension strategies or information packages need to be pretested
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using social science methods.

The final implementation of extension strategies draws information
and knowledge from all three processes the extension and management
process, the on-farm research process, and the research station
results.

sues for Discussion:

Should extension personnel be actively involved in technical and
socioeconomic research?

Can the needs of extension and research programs be served by the
same problem identification process?

How should demonstrations be linked to on-farm research trials?

What are the appropfiate training facilities required to upgrade
extension to take on new roles?

. To what extent should extension personnel be recognized and

rewarded in implementing these new roles?

Should universities and agricultural trairning institutes be
involved in research into the transfer of technology phase?

Who should monitor the performance of research and extension?
How can inter-departmental or branch linkages and

inter-institutional linkages be resolved to achieve a better
standard of life for farmers?
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CHANGE TO FARMING SYSTEMS

Situation Statement

- T T T T T 1

<

Situation Analysis

Conceptualize Con. Crop System

| : |
Technology
I Available? |
| i |
| Problems Can be |
Defined? Extended?
l YES —¥— N0 , ' |
& NO I
Research l YES |
LP Develop System Demo Extension l
Technology Farms Programme |
v N 4 l |
Problems? Adjust
YES —] (technical) 3 Adoption [ NO 451
] ]
NO Monitor |
Evaluate YES
+ & |
Pilot Farms
¥ Problems? |~ YES —P‘
| .
Monitor NO |
Evaluate
g |
L h 4 End
Adjust Effective YESPM | (Objective l
L Practice? Achieved)
I
Documentation I
Training NO I
L_ p————————- ———— — = |
LEGEND
Information Flows
— — — — Feedback Flows
FIG. 2 From Bateman, R.J., (1984)
T P - B

o) 0 Farmi Syst

49




TARGET AREA IDENTIFICATION .
(Situation analysis of farming

.systems and communities) & >
1
/ \ \\
.
l S
2 Diagnosis of Problem identification | Problem Identification and 5
O;g§niz§tion and deyclopmcnt of ¢ . > | development of a rescarch > |9
Limitations Extension base. » base. . <
| - l . 72 N ﬁ
S \'/ -7 l | 8
|
| ‘ |
v ‘ ! z,
: | . 2
3 3 Planning Extension Planning On-Famm | =
Strategies & ! > - Research - —> ;):
! |
t
. ) X ' ,
g1 3 &
< -
Organizational Preparation Staff Training 8‘ 2 &
nodifications and testing (for implement- = . . : &
(to accommodate] | of methods ation of new € ’4 On-Farm-Rescarch and Analysis ¢ e
pianned strat- (packages, strategics/ ! I
ies) ‘1 | groups etc.) packages) | ;
! ]
|
- -
Extension of Results e
3 I
EXTENSION AND MANAGEMENT CYCLE < » ON-FARM RESEARCH CYCLE < » RESEARCH

Fig. 3 Modificd Model of FSR § D incorporating Extension and Monitoring Feedback,



SUBREGIONAL ISSUES IN THE IMPLEMENTATION OF FARMING SYSTEMS
RESEARCH AND EXTENSION METHODOLOGY - A CASE STUDY IN ZAMBIA'
R. E. Hudgens

NTRODUCTION

Considerable attention has been given to the institutionalization of
Farming Systems Research and Extension in Latin America (Arauz and
Martinez, 1983; Brown, 1981) and Africa (Collinson, 1982; Kean, 1982),
and a glance at the program for this symposium shows that reports are
coming in from more and more countries every year. With FSR/E
practitioners taking to the field in record numbers armed with FSR/E
academic theory and renewed optimism in agricultural development, much
can be learned by sharing experiences. The purpose of this paper is
therefore to highlight several practical issues that have arisen in FSR/E
implementation in the Central Province of Zambia, and to discuss the
response of the multidisciplinary team to these problems.

BACKGROUND AND INSTITUTIONAL FRAMEWORK OF FSR/E IN ZAMBIA

In 1978, the government of Zambia, aware of a lack of relevance in
research to the problems of the small farmers in the traditional
agricultural sector, invited the CIMMYT Eastern African Economics Program
to demonstrate procedures leading to an interdisciplinary approach to
agricultural research. This demonstration of formal survey techniques
involved economists from the University of Zambia and biological
scientists from the Central Research Station, Mount Makulu and used the
Serenje District in the Central Province for a pilot study. A
demonstration of zoning techniques for the entire Central Province
followed this exercise in 1979, and in 1980, Zambia formally adopted a
two level hierarchy for agricultural research consisting at present of
six Provincial Adaptive Research Planning Teams (ARPT) and sixteen
Commodity and Specialist Research Teams (CSRT). 1In Zambia, FSR/E is now
institutionalized in the form of provincial Adaptive Research Planning
Teams. While FSR/E is under the direction of the host government, each
provincial ARPT receives financial and technical assistance from a
different foreign donor, and efforts are underway to expand the ARPT

program into the remaining three provinces as additional foreign donor
support is obtained.

The multidisciplinary USAID FSR/E team in the Central Province is
composed of an Agronomist, Agricultural Economist, Research Extension
Liaison Officer, and Zambian counterparts. While agronomic and economic

TThis paper is based on the work of the Adaptive Research Planning
Team (ARPT) in the Central Province which is funded under USAID Contract
611-0201. The author wishes to acknowledge contributions from other team
members, including C. Chabala, K. Chanda, R.G. Dedert, and A.G. Harms,
and comments from S.A. Kean, ARPT National Coordinator.
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disciplines form the core of each provincial ARPT, these are supported by
a Rural Sociologist and a Nutritionist who function on a national level.
The national FSR/E effort is coordinated by an ARPT Team Leader in
Lusaka, who also maintains formal linkages with the Extension Branch and
Planning Divisions within the Ministry of Agriculture and Water
Development (MAWD). CIMMYT has influenced the form and Structure of
FSR/E in Zambia from conception through regional implementation, and
continues to provide training assistance such as the five-session
training program for all ARPT staff in Zambia in 1983/84. Field
exercises in conducting informal and formal surveys and in designing and
interpreting on-farm experiments were completed in the Central Province
as part of the CIMMYT Training Program.

FSR/E_IN THE CENTRAL PROVINCE

The location of the Central Province in relation to the urban
markets in Lusaka and the Copperbelt (Figure 1) have given it a
comparative advantage for commercial agricultural production and in the
last decade, commercialization in the small farm sector has accelerated.
As a result, the Central Province ranks among the most agriculturally
productive regions of the country in terms of the total volume of maize
produced and marketed.? Although maize is the dominant starch staple and
cash crop in Zambia, the Central Province also has the largest acreage of
sunflower, groundnuts, sorghum, and millets. The province has a low
rural population density of about 3 person/kmz, plateau characteristics
with a consistent altitude of 1,000 m above sea level and a rainfall
period from November to April, which has a long term average from 800 to
1,000 mm. Most of the area under cultivation has a uniform topography
with sandy (Sandveldt) soils. The exceptions are two small pockets of
heavier textured soils and low lying drainage areas (Dambos). Dambo
areas are generally not cultivated because of their high water table, but
are used for dry season grazing. The Central Province is traversed by a
railway and highway system leading from Lusaka to the Copperbelt and
Tanzania. The input supply and crop marketing infrastructure has
undergone a transition since 1981 from the parastatal National
Agricultural Marketing Board (NAMBOARD) to the Central Province
Cooperative Marketing Union (CPCMU), which is currently responsible for
the distribution and sale of inputs and the purchase of agricultural
produce at government controlled prices.

MAWD distinguishes three farmer categories in Zambia based on the
degree of agricultural commercialization. Approximately 39% of the farms
in the Central Province fall into the "traditional" category, which
implies a minimal involvement in the market economy either for selling
produce or purchasing inputs. "Traditional™ farms use very little hired
labor and consequently have a small acreage under cultivation. On the
other polar extreme of this hierarchical grouping are the capital

2Central Statistics Office. 1981. National Commission for
Development Planning: Economic Report. MAWD. Zambia.
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intensive (highly mechanized) "large scale commercial®™ farmers. Between
these extremes is a third group consisting of "emergent farmers", who
cultivate 10-40 ha, rely on ox power supplemented by tractor hire, and
use hired labor and purchased inputs. Although zoning activities have
been based on this MAWD classification, ARPT has been given a mandate to
work with both "traditional" and "emergent™ farmers under the new banner
of "small scale commercial farmers".

The 1979 zoning activities in the Central Province identified six
Recommendation Domains for traditional farmers and one each for emergent
and large scale commercial farmers. ARPT on-farm experiments were
initiated during the 1981-82 cropping season in the domain with the
largest concentration of traditional farmers. With the financial and
technical backstopping of USAID, diagnostic studies and on-farm
experiments expanded to include a second domain in 1982/83 and a third
domain in 1983/84. These three domains contain 70% of the traditional
farmers and a large percentage of the emergent farmers in the province.
The on-farm experimentation grew from 2 experiments on 16 farms in
1981/82 to 12 experiments on 59 farms in 1983-84. Informal (exploratory)
and formal (verification) surveys have been completed in all three
domains, and an intensive labor use study is now in its second year in
one domain. In-Service Extension Training activities, which include a
monthly newsletter, field days, demonstrations, and short courses,
encompass the entire province.

ISSUES ENCOUNTERED IN FSR/E IMPLEMENTATION

Aside from the "teething" problems involved in setting up a
functional FSR/E administration on a regional level (i.e. bookkeeping,
inventories, communication, transport, etec.), operational difficulties
were encountered within each disciplinary component of the FSR/E team.
While most of these procedural issues have been successfully resolved
within the context of FSR/E in the Central Province, documenting them in
this paper may be of benefit to those involved in turning FSR/E theory
into practice elsewhere. For the purposes of this presentation, twelve
procedural issues will be discussed under three general topics: Zoning
and Stratification, Technology Development and Testing, and Communication
and People Management.

A. Zoning and Stratification
1. Zoning in relation to the organization of the extension service

The demarcation of subregions is not unique to FSR/E, and the output
of such an exercise is directly related to objectives and academic
perspective of those involved. For example, Zambia has been divided into
agroecological zones (Figure 2) by meterologists on the basis of length
of the growing season, dry periods of 10 days with less than 30 mm
rainfall within the growing period, water holding capacity of the soil,
amount of radiation in the rainy season, and temperature regimes. The
Maize Research Team subdivides the country into four major regions
(Figure 3) on the basis of maize genetic potential. These zones are
drawn from knowledge of crop performance in relation to rainfall, soil,
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and other climatic (e.g. evapotranspiration) factors. Plant breeding
activities focus on developing maize varieties for each of these zones.
Although agronomic research places importance on agroecological factors,
the administrative infrastructure for the extension service is not
organized accordingly. This situation leads to operational difficulties
for FSR/E on two levels.

With the administrative organization of the extension service in
mind, FSR/E was institutionalized in Zambia on a national level according
to the existing regional political structure. Whereas having an ARPT in
each province guarantees that the FSR/E effort is decentralized and
distributed evenly throughout the country, when six autonomous provincial
units are superimposed over the broad agroecological zones, the danger of
ARPTSs duplicating agronomic research becomes evident. Not only is a
duplication of effort possible, but technical recommendations emanating
from one ARPT may be applicable over a much larger area beyond the
political confines of a province. FSR/E success under such circumstances
requires a strong national coordination and viable communication links
between provincial teams.

On a regional level the issue of zoning has different implications.
For example, in spite of the fact that the Central Province contains only
one major soil type and generally falls within one of the Maize Research
Team's genetic regions, the CIMMYT-coordinated zoning activity identified
six separate recommendation domains for traditional farmers (Figure &4)
and a separate domain for emergent farmers (Figure 5) according to
socioeconomic characteristics of the farming systems (Collinson, 1979).
At the same time, the extension service in the province is organized and
funded according to the four main administrative units (districts) shown
in Figure 6. The complication arises from the fact that each district,
in which ARPT is working, has parts of three recommendation domains for
traditional farmers. While this problem is not insurmountable, it does
present problems in the transfer of technology.

Since extension training programs must be organized within the
communication structure of the Extension Branch of MAWD, which moves
through national, provincial, district, block, and camp levels, ARPT
recommendation domains have not provided a logical framework on which to
base the initial activities of the ARPT Research Extension Liaison
Officer (RELO). In order to sensitize extension workers to a farming
systems perspective that would allow them to distinguish between
different farming practices and tailor technical recommendations
according to the resource base and risk aversion levels of particular
strata of the ARPT target group, extension training must start at the top
of the extension organization and move down to the lowest echelon
extension worker in the field. ©Not only does this approach have a
multiplier effect, it also assures institutional support when training
programs reach the field level. Consequently, ARPT training programs,
newsletter distribution, and annual field days have been organized at
first on a provincial and district basis. It has taken two years to work
down to the camp level in the Central Province. Training programs are
now being planned for camp staff to help them differentiate farmer groups
and stress the need to understand the circumstances of each individual
farm unit before giving advice. In this way the camp level extension
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staff will be in a better position to handle flexible technical
recommendations on crop husbandry practices for each ARPT recommendation
domain,

2. The Dynamic Nature of Farming Systems

A comparison of the zoning criteria for three recommendation domains
in the Central Province with findings from subsequent ARPT surveys is
presented in Table 1. Many of the characteristics of the three farming
systems were confirmed in latter studies, which reinforces the value of
cost effective Rapid Rural Appraisal techniques (Chambers, 1980) that
have been formalized into the fabric of FSR/E methodology (Tripp, 1982;
Collinson, 1979). Of the differences that are apparent in this
comparison, the most notable reflect the rapid commercialization of
agriculture in the farming systems. The heavy demand for maize in urban
areas in conjunction with the availability of hybrid seed, fertilizer,
and credit at the local level have provided the catalyst for a shift from
traditional starch staple crops to commercial maize. Without a land
constraint, due to the low population density, the commercialization of
agriculture was primarily limited by labor constraints. Since maize has
lower labor demands for weeding and harvesting than finger millet and
sorghum, and since it is compatible with local taste preferences when
made into staple starch food (Nshima), in the last five years maize has
begun to replace traditional starch crops of lower labor productivity.
At the same time, labor constraints have caused an increase in labor
hiring and in the use of animal and tractor power for preparing seedbeds.
Commercialization has led to an expansion of acreage for other cash crops
such as cotton and sunflower.

While it is not surprising to find that farming systems in the
Central Province are not static, the speed with which they are changing
presents a special challenge to FSR/E. Annual informal surveys with
extension field staff and farmers in each domain have been necessary to
keep abreast of changes in the farming systems. Research strategies must
now have the foresight to be aimed at trends rather than simply
developing rigid characterizations of a system based on an outdated
survey.

The growing commercialization of the ARPT target group has been
dealt severe blows recently by a series of abnormally dry years and rapid
economic changes. Although the ratio of fertilizer price to maize market
price (Table 2) has remained relatively stable since ARPT began
operations in the Central Province, the price of fertilizer has increased
132%. This price increase places added pressure on the limited capital
resources of small scale commercial farmers. Recent surveys have shown
reduced rates of fertilizer application, a shift away from formula
fertilizers toward fertilizers of higher nitrogen content, an increased
tendency to use hybrid maize seed obtained from previous crops, and an
emphasis on cash crops that require fewer purchased inputs (e.g.
sunflowers). With continuing devaluation of the local currency, abnormal
rainfall, and government policy changes, current management levels are
likely to evolve further in spite of government price subsidies. FSR/E
requires mechanisms for monitoring these changes and transmitting
flexible technical recommendations that allow freedom for management
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decisions based on variations in climate, prices, and resource base. The
crucial step is the training of extension workers to monitor changes in
farming practices and to deliver relevant messages.

3. Stratification of the Target Group Within Recommendation Domains

It is obvious that the ARPT target group of small scale commercial
farmers represents a spectrum of producers with different resources and
different capacities to take risks. It is therefore necessary to further
stratify the target group within the boundaries of previously zoned
farming systems in order to more appropriately tailor extension messages
(Shaner, 1983). Given the fact that hand hoe cultivators exist alongside
farmers with access to draft power within each farming system, power
source was one of the first parameters used in stratifying farmer types
in the Central Province. Table 3 gives an example of the characteristics
of substrata in one recommendation domain using this parameter. Separate
technical recommendations can then be developed for each type of farmer
within the confines of the more general characteristics of the farming
system (i.e. cropping pattern, labor use calendar, etc.). For example,
in the case of hand hoe cultivators, efforts are underway to improve the
LIMA recommendations, which were an earlier attempt of the MAWD Research
Branch to scale existing crop recommendations down to unit areas of land
consistent with hand hoe cultivation. Whereas LIMA recommendations
concentrate on assuring uniform plant population densities and rates of
fertilizer application, ARPT seeks to expand the concept to include
incorporating lime into a crop rotation, which involves maize and
groundnuts or soybean, in such a way as to sustain the agricultural
productivity of a given field over time. Other agronomic research
strategies include labor-saving technologies (e.g. 0O-tillage, herbicides,
etc.), improving the returns to cash and labor during the peak labor
period, and moving labor demand out of the critical November-January
period (e.g. winter plowing, late season cash crops, etc.). Up-coming
studies of female and male headed houses, according to the criteria used
in management decisions, resource base, and sources of technical
information, will determine the need for additional stratification by
gender.

B. Technology Development and Testing
1. Research Strategies for Short-term and Long-term Outputs

The ultimate success of ARPT in the Central Province will depend to
a large extent on the establishment of strong research-extension and
ARPT-CRST linkages during the first years of project implementation.
Moreover, the FSR/E effort must develop credibility with both farmers and
extension personnel from the beginning. Therefore, a research strategy
has been developed to capitalize on the "spin off" information, which is
generated in the course of annual on-farm research, geared to improving
crop husbandry practices. Focusing on a refinement of current farmer
practices, in the short run, assures close interaction with the
respective CSRTs, while generating information to improve the
effectiveness of extension recommendations. Although this short-term
strategy is unlikely to result in large yield increases, it has
stimulated farmer and extension interest in ARPT on-farm research,
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because useful information is visible each year. During the 1983/84
cropping cycle, 66% of ARPT on-farm experiments in the Central Province
were devoted to this short-term strategy. The remainder of the research
trials were directed toward long-term ("pipeline") interventions, which
have a greater potential for improving productivity, but which require
more thorough investigation to assure their feasibility. These technical
alternatives must be "introduced" into the farming systems, involve more
radical changes in farmer practices, and require changes in the
institutional infrastructure for input delivery and credit. Examples of
1983784 experiments pertaining to this long-term strategy include
O-tillage for maize, early maturing maize varieties for late planting,
the introduction of commercial grain sorghum as a late season cash crop,
and the use of lime in crop rotations to sustain production levels.

2. Extension Involvement at the Testing Stage

After three years of on-farm research in the Central Province, it is
felt that ARPT has outgrown the initial CIMMYT methodological structure
of exploratory, levels, and verification stages and is entering a
pioneering phase of extension managed and farmer managed testing.
Recognizing a void in the methodological sequence (Figure 7), from
research managed/research implemented (RM/FI), ARPT initiated 36
extension demonstrations in 1983/84 under the category of research
managed/extension implemented (RM/EI), which is an expansion of the
Testing Stage of FSR/E (Norman, 1983). Last season's demonstrations
compared yields from small plots planted with Fq (fresh) and hybrid maize
seed and F, (older generation) hybrid seed retained from previous
harvests. This was in response to survey findings showing that a large
percentage of small scale commercial farmers in the Central Province were
not using F¢ seed. ARPT provided the seed, fertilizers, and planting
instructions during an extension training workshop designed to teach
extension workers how to effectively utilize demonstration plots.
Extension workers selected farmers, supervised planting, conducted local
field days, recorded yields at harvest, and sent the information back to
ARPT at the end of the season. More of these demonstrations will be
conducted next season in different areas, and new demonstrations will be
undertaken to compare soybeans grown with and without lime to demonstrate
the current credit package for soybeans which requires lime. The use of
RM/EI demonstrations increases the active involvement of extension
workers in FSR/E and guarantees that extension ideas are incorporated
into FSR/E testing and evaluation. However, it is important that RM/EI
testing be visible to farmers in the same areas where RM/RI trials have
been conducted so farmers can appreciate the methodological stages of
technology generation. It is also preferable that the RM/EI testing be
derived from on-farm trials so there is some assurance of what outcome to
expect.

C. Communication and People Management
1. Agronomists R/E

Zambia is unique among most Third World countries in that the
population density is very low and land is not a limiting production
factor in the small scale commercial farming systems. Nevertheless, the

57



research methods inherited from on-station experimentation place emphasis
on treatment comparisons on the basis of "yields per unit land area".
While recognizing that yields expressed in this fashion can be easily
converted into productivity per unit scarce resource (labor or capital)
by economists on FSR/E teams, this inflexibility on the part of
agronomists makes it difficult to instill a farming systems perspective
into national counterparts, who consistently discover non-significant
statistical differences between treatments using the tools of their trade
only to be shown by economists that there were in fact tremendous
treatment differences. The issue is using the right yard stick to
measure the differences.

A good example of this occurred in the 0-tillage experiment last
season. The statistical analysis confirmed that there were no
significant differences in the yields of herbicide treated plots and
those prepared with conventional tillage methods. However, the economic
analysis showed that the variable costs of the herbicide treatments were
less than those of land preparation with oxen due to a saving of labor
for weeding and the elimination of the need to hire oxen. Therefore, the
net benefits were significantly higher for the herbicide treatments and
the marginal rate of return on capital invested was 14 times greater than
the cost of the capital. Additional benefits were accrued when this
information was extrapolated onto older, weedier fields, where an even
greater labor saving can be anticipated.

At risk is the feeling among national agronomists that they are
locked into an infexible discipline (i.e. that only economists are in a
position to interpret farming systems implications) and the danger that
they would subconsciously stress on-farm work with high yielding
varieties and fertilizers (land saving technology) in the face of a need
for labor saving technology (e.g. herbicides). Vain attempts by ARPT in
the Central Province were made to conduct an analysis of variance for
different experiments using yield per unit labor invested (Hudgens,
1984). Unfortunately, the small plots used in the RM/RI trials were
inadequate for generating labor information for treatment application,
and the available benchmark labor use data from other studies did not
consider labor for filling backpack sprayers, mixing chemicals, and
applying herbicides. The exercise became one of speculation similar to
"pre-screening technology" and again we were back in the discipline of
economics.

i th Commodity Res ch Teams

Adaptive Research Planning Teams should, as the name implies,
"adapt™ existing technologies to technical problems identified in
specific farming systems. However, in many cases the technologies are
not appropriate for ARPT target group farmers (e.g. ripping hardpans that
develop in Sandveldt soils using tractor power), varietal development has
not progressed to the point of going into on-farm tests (e.g. bean
varieties), or the CSRT's recognize a problem area, but are powerless to
address it because of limitations in manpower and funding. Whereas ARPT
has influenced the nature of CSRT work such as in screening maize and
sunflower varieties with and without fertilizer in CSRT national variety
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trials, ARPT is on its own in other areas where there is no CSRT
backstopping (e.g. ox drawn tillage implements).

In 1light of the absence of technologies to "adapt™, ARPT in the
Central Province was faced with three options: a) generate our own
technical solutions in farmers' fields, which is far from an ideal
research environment from the standpoint of controlling non-experimental
variables; b) skip the problem for the moment and wait for CSRTs to
generate the necessary technologies; c) import technologies from other
countries. Although CIMMYT has provided some useful regional networking
in relation to international conferences, it is difficult and politically
insensitive to circumvent the system and import ox plows directly from
Botswana, ox planters from India, rippers from Zimbabwe, or varieties
directly from CIAT or ICRISAT through personal contacts. Consequently,
ARPT has been forced to generate some of its own information and skip
priority problems for which there is no appropriate solution at the
moment. This has led to fertilizer response curve studies for late
planting, the screening of local sorghum, bean, and finger millet
varieties, and trials to work out basic interactions between new maize
varieties and fertilizer levels.

olic cis S

In the institutionalization of FSR/E in Zambia (Kean and Chibasa,
1982), the research-extension linkage centered on the creation of a
position for a Research Extension Liaison Officer (RELO) on each
provincial ARPT and the establishment of Provincial ARPT Steering
Committee, composed of provincial and district extension officers, ARPT
members, and the Officer-in-Charge of the regional research station. The
main function of the committee was to select ARPT work areas
(recommendation domains), approve annual research programs, and decide
the appropriate time for releasing recommendations. In the Central
Province the steering committee has been very successful in providing
Extension Branch input into ARPT decision-making, but it has not ventured
outside the MAWD to influence policy-making in marketing, input, and
credit institutions. When this was raised at the last committee meeting,
it was decided that group dynamics would prevent an expansion of the
committee membership to include representatives of other agencies, but
that they could be invited for special meetings to present research
evidence arguing in favor of a policy change. Thus, the Provincial ARPT
Steering Committee would remain the vehicle for influencing policy makers
at the regional level and would assure that research reports (policy

papers) were processed through the appropriate channels at the national
level.

4. Supervision of On-Farm Trials

Overseeing widely distributed on-farm trials in the Central Province
requires a great investment of manpower, time, transport, and expensive
fuel. A solution was found in utilizing local extension workers on a
full-time basis as ARPT Trials Assistants. One such extension worker,
supplied with an ARPT motorbike, is now living and working in each
recommendation domain. After some basic instruction, Trials Assistants,
under the supervision of ARPT agronomists, are responsible for selecting
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sites for on-farm experiments, timely planting and input application, and
collecting and recording data. However, they are training extension
workers without previous research experience, and as such they seldom
understand or appreciate the need for replication, border areas,
precision in measurements, and farmer involvement in the trials. Illness
(e.g. malaria), motorbike accidents, voter registration, or deaths in the
family can lead to long periods in which the ARPT traials are unattended.

ARPT Trial Books, prepared individually for each experiment, are
usually followed according to written instructions, however observations
on crop performance at critical growth stages and farmer comments on the
treatments under study are generally sketchy and without meaningful
detail. The ARPT motorbike and occasional per diem allowances, which are
the only incentives offered the Trials Assistants, often cause envy and
dissension among other extension personnel at the field level, and there
is a tendency for Trials Assistants to feel separated from both extension
and research.

Recognizing that the success of ARPT on-farm experimentation in the
Central Province depends to a large degree on the performance of the
Trials Assistants and that they play an important public relations role
within the farming community in explaining the objectives and treatments
in on-farm trials, ARPT has responded to these problems by expanding the
annual briefing session into a training program, establishing a more
regimented supervision schedule by ARPT agronomists, and organizing a
rotation system whereby Trials Assistants return to extension duties
after three years. The continuous rotation of Trials Assistants requires
constant attention to training and supervision, but it reinforces the
research-extension linkage at the local level by involving extension
workers directly in ARPT on-farm research.

. Size of the Workload for Tria ssistan

It is widely accepted by FSR agronomists that the best means of
reducing experimental error and improving precision in treatment
comparisons is by maximizing the number of replicates of each experiment,
particularly when farms are used as replicates. However, this leads to a
decision between a larger number of experiments in more leverage areas in
a wider range of crops or fewer experiments which are more carefully
managed. Experiences in the Central Province have shown that an overly
ambitious research program can result in high experimental errors, lost
sites, and fewer visits to each site by the ARPT agronomist. Although the
nature and complexity of the experiments determine the research workload,
grouping the trials into clusters so that the Trials Assistant can visit
several trials in one area one day and another group of trials in another
area the next day, increases the total number of experiments that can be
attended by one person. In general, ARPT Trials Assistants in the
Central Province have difficulty supervising more than 15 sites without
help from local extension staff.

6. Approaches to In-Service Extension Training

In-~-service training programs for extension personnel have been
conducted by the RELO at the district, provincial, and national levels.
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Given the existing structure of the Extension Branch, it was not possible
to communicate within the boundaries of recommendation domains. A
monthly ARPT Newsletter, entitled "For Your Information", was distributed
throughout the province via District Agricultural Offices to camp staff.
Follow-up studies showed that only about 50% of the camp staff were
actually receiving the newsletter on a consistent basis. Other
distribution approaches included mailing them to camp offices and
attaching them to monthly paychecks. The newsletter is a vital source of
information for the camp level extension worker, providing research
updates, specialist articles, and dates of upcoming events (i.e. field
days, agricultural shows, etc). Had the entire target audience received
their copies, the cost of this activity would have been minimal in
comparison to the number of beneficiaries (Table 4). However, in spite
of the distribution problems, the newsletter offers great potential for
disseminating ARPT recommendations in the future.

While field meetings (Field Days) for ARPT on-farm trials have not
been the most cost effective extension training activity, they have been
very popular with extension workers. ARPT provided the transport and
lunch, with the tours starting and ending at the district Farm Training
Centers. Separate Field Days were conducted for extension workers (in
English) and farmers (in Icibemba). The location of long-term LIMA
Improvement Demonstrations at the Farm Training Centers in each District
provides a sense of continuity to the annual field meetings as the
objectives and previous performance of the demonstrations are reviewed
each year. In addition to serving as a focal point for dialogue between
researchers, farmers, and extension workers, these demonstrations visibly
tie ARPT to the extension training centers and to the functions they
represent.

7. Communication with e

The term "research™ to an American connotates a series of specific
activities and the use of analytical tools designed for the purpose of
comparing treatments. However, there is no direct translation for the
term in local Zambian languages aside from a general statement of
"finding out". Since statistical tools are used to interpret
experimental results in FSR/E, it is very easy to become confined within
the boundaries of statistical terminology to express research findings to
others (e.g. interactions, significant differences, etec.). Obviously,
talking statistics to the general public, especially when several
languages are involved, is not an effective form of communication. On
the other hand, there is a danger in oversimplifying research results
with terms like "best treatment" in an atmosphere of extensionists who
are eager to hear recommendations and conclusive research findings.

The separate Farmer Field Days held annually in each district allow
farmers to receive a general explanation from ARPT Zambians of ARPT
trials and to ask questions. Farmers who are directly participating in

ARPT research are in much closer contact with ARPT Trials Assistants and

extension workers, and thus are in a better position to understand RM/RI
experiments. The problem arises at the end of the season, when Farmer
Group Meetings are called to explain ARPT research results and to outline
a research program for the upcoming season based on these results. ARPT

61




recognizes the need to inform the farming community on the progress and
evolution of research efforts for which they are the ultimate
beneficiaries, but has had limited success in addressing them directly.

8. _Cooperation with other Development Projects

Several foreign-financed development projects co-exist with ARPT in
the Central Province. The two major projects involve Integrated Rural
Development with an emphasis on improving the effectiveness of the
Extension Branch. ARPT has established constructive relationships with
each project by the customary exchange of reports, attendance at field
meetings, and in one case, the sharing of data from labor use studies.
However, the most notable mutual efforts were made in the area of pooling
funds for the construction of housing facilities for trainees at the
Kabwe Regional Research Station and a joint undertaking to monitor yields
from farmer fields. In the latter, ARPT provided instructions and survey
forms for measuring yield components in several crops, while another
development agency provided spring balances and tape measures for taking
the field measurements.

CONCLUSIONS

The FSR/E effort in the Central Province of Zambia within the
institutionalized structure of provincial ARPTs is in its fourth year of
operation. Considerable success has been achieved to date in
revitalizing the extension service morale through involvement in FSR/E
activities, Intermediate ARPT outputs have taken the form of more
effective extension recommendations in the area of crop husbandry,
training of extension workers and research counterparts, and improved
communications between research and extension. ARPT field days and
training programs are eagerly attended by extension staff and many of the
training techniques used at the district and provincial levels have been
employed by trainees in subsequent activities.

Several operational difficulties have been encountered and addressed
in the course of FSR/E implementation in the province (Table 5). Efforts
to group farmers into target populations for which the same technology
will be relevant have emphasized natural, social, and economic factors
that distinguish farming systems but little attention has been given to
the structure of the extension branch for transferring technology. This
has serious implications for extension training. The ultimate success of
FSR/E in the Central Province depends on ARPT's ability to develop a
farming systems perspective at the camp staff level of the extension
service., Camp staff must be instructed to differentiate farmer groups,
apply general recommendations, monitor farmer practices, and feedback
relevant information to modify extension messages. However, before camp
staff can be reached, upper echelon extension staff at the national,
provincial, and district levels must be exposed to the value of a farming
systems perspective.

Mechanisms must be established to monitor the dynamic nature of

farming systems and to determine production trends. Research strategies
must delineate short and long-term outputs to provide a framework for
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monitoring progress in short-term foreign donor supported projects. The
importance of extension involvement in the "testing stage" to screen
promising technologies over a larger number of sites and to demonstrate
the potential value of modifying a specific farming practice to a wider
target audience, should not be underestimated. In short-term FSR/E
projects there is often a tendency to rush through the "design stage" and
give only token attention to extension testing, prefering instead to go
straight into production scale farmer-testing. Experience in Zambia
under abnormal rainfall conditions and with an extension service that
lacks a sensitivity to a farming systems perspective would suggest a
degree of caution in this approach.

Extension participation in FSR/E decision-making is fundamental to
successful institutionalization at the regional as well as national
levels. In Zambia, this has been implemented through the creation of
Provincial ARPT Steering Committees, which consist of provincial and
district extension representatives and are chaired by the highest ranking
extension officer in each province. The incorporation of a full time
Research Extension Liaison Officer on the ARPT staff in the Central
Province has also facilitated communication between the two branches of
the Ministry of Agriculture at the regional level and has provided a
solid foundation for a combined effort in FSR/E. The ARPT in-service
extension training activities, such as field days, subject matter
training programs, and the monthly newsletter, have been well received
and have helped construct a healthy research-extension linkage at the
operational level.

In retrospect, the FSR/E team in the Central Province has been quite
successful in addressing some of the problems it has encountered in its
formative years. The research-extension linkage, development of
short-term and long-term agronomic research strategies to overcome the
specific production constraints of each farming system, and cooperative
interactions with other regional development organizations are examples
of success. On the other hand, the team is still struggling to cope with
the issues of stratification of the target group within recommendation
domains, multidisciplinary understanding within the ARPT provincial staff
and between ARPT and commodity researchers, and monitoring rapidly
changing farming systems. Rotations of short-term expatriate personnel
as contracts expire and national counterpart staff as overseas training
opportunities present themselves have exasperated attempts to maintain a
unified FSR/E team spirit. New personalities also constantly appear in
commodity research teams and within the extension branch hierarchy at
provinecial and district levels.

In the final anlaysis, FSR/E in the Central Province has matured
significantly by learning from its own experience and by sharing
experiences with other provincial ARPTs. Every FSR/E project in the
world is faced with a unique series of problems and has a limited armory
with which to do battle. However, the exchange of information on lessons
learned through trial and error allows other FSR/E practitioners to feed
off ideas and promising methodologies developed in other geographical
areas. Networking is essential. It is hoped that this paper and the
discussion it generates will provide insights that make FSR/E work
elsewhere more effective.
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Figure 1. Location of the Central Province in Zambia.




Figure 2. Agroecological Zones in Zambia.
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Figure 3. Work zones for the Maize
Research Team based on genetic
potential and agroclimatic
conditions.
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1: 3000 farmers
2: 13000 farmers
3: 8000 farmers
4: 4000 farmers
5: 11000 farmers
6

farmers

Figure 4.

Recommendation Domains for Traditional Farmers in the Central Province. v

(Source: Collinson,M.P. 1979. CIMMYT Eastern Africa Economics Program. Report No. 4)



Approximate number of farmers: 23000
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Figure 5. Recommendation Domain for Emergent Farmers in the Central Province.

(Source: Collinson, M.P. 1979. CIMMYT Eastern Africa Economics Program. Report No. 4)
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Figure 7. ARPT methodological steps (RM/RI to FM/FI) in the development
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Table 1.

Comparison of zoning criteria for three Recommendation Domains in the

Central Province with findings from subsequent findings

Domain Power Source Starch Staple Cash Source Cash Crops Purchased Inputs Hired Labor
Zoning Criteria
RD 2 Hoe/Ox hire Finger Millet Maize 10% had 91% Maize Seed 40% hired
(34%) Maize Beex Sunflower & Fertilizer labor
Beans .
RD 3 Hoe Sorghum Beer;0ff- 10% had 10% Maize Seed & None
Finger Millet farm labor Cotton; Fertilizer
Sorghum/ 20% had
Chickens Sunflower
RD 5 Ox/Ox-Tractor  Maize Maize 20% had 100% Maize Seed 29% hired
Hire Cotton/SF Cotton; & Fertilizer: labor
Cattle 15% had S/F Cotton pesticides
Survey Findings
RD 2 29% own oxen Maize Maize Sunflower 97% Maize Seed 50% hired
Cassava Beer & Fertilizer labor
Millet Beans
RD 3 14% Hoe Maize Maize 24% had 81% Maize Seed 50% hired
44% Own Oxen Sorghum Beer Cotton 88% Maize Fertilizer labor
27% Hire Oxen Millet Sorghum 17% had
15% Hire Tractor Sunflower
RD 5 54% Owned Oxen Maize Maize 79% had 89% Maize Fertilizer 25% hired
44% Ox & Tractor Cotton Sunflower; 93% Maize Seed labor
Hire Sunflower Cotton
Cattle
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Table 2. Price of fertilizer in relation to the market value of maize in Zambia.

Cropping Fertilizer Fertilizer Market Value Maize Price Index Ratio

Cycle ~ Price Price Index of Maize Price Index Fert./Maize
(Kwacha/Kg) (Kwacha/Kg)

1981/ 82 0.23 100 0.15 100 1.00

1982/ 83 0.30 129 0.20 136 0.95

1983/ 84 0.48 209 0.27 181 1.15

1984/ 85 0.54 232 0.31 210 1.10




Table 3. Farming System Characteristics by Power Source - TRD 3%
(Central Province)

Average Average % Using % Maize Acreage Amount Amount
Power Cultivated Maize F2 Hybrid Planted after Basal Top
Source Acreage Acreage Seed 15 December Fertilizer Dressing
(has) (has) (%) (%) (Kg/ha) (Kg/ha)
N '~ Hoe 1.58 0.94 11 27 110.3 120.1
Oox 3.42 1.75 34 22 109.0 112.7
Tractor 4.20 3.20 30 30 183.4 178.9

*Traditional Recommendation Domain No. 3



Table 4. RELO Extension Training Approaches in the Central Province.

Activity Number Reached Total Cost Cost/Trainee
in 1983/84
(Kwacha) (Kwacha) (U.S.$)
Newsletter 2000 (intended) 300.00 0.15 0.26
1000 (actual 0.30 0.51
Training Courses
a) National¥® 67 2910.00 43.43 25.54
b) Provincial®® 30 2500.00 83.00 48.82
c) District®# 160 (estimated) 4000.00 25.00 14.71
d) District + 151 3730.00 24,70 14.53
some camp
Demonstrations# 175 (estimated) 500.00 2.85 1.68
District Field Days
a) Extension
workers 125
b) Farmers 300 2145.88 4.42 2.60
¢) Provincial
extension 60
staff (KRRS)##
Total 2068 16085.88 7.78 4,58

#Communication and Teaching Skills Workshop

#%Crop Husbandry Workshop

#One-half hectare LIMA Demonstrations at 4 Farm Training Centers
and at the Kabwe Regional Research Station (KRRS).
##Includes extension workers and commercial farmers.
visited both on-station and on-farm experiments
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Table 5. Summary of Some of the Problems Encountered and the ARPT Response

Problem Encountered Severityl ARPT Response

Zoning without extension considerations M RELO must work within existing extension
structure to teach FS perspective

Dynamic nature of farming systems M Annual monitoring; Establish production trends

Heterogeneity of target group within RDs: H Stratify by power source, gender, degree of
commercialization, credit use, etc.

Foreign donor need for measurable outputs L Develop short and long term research strategies

Extension involvement in testing stage L Extension managed demonstrations (RM/EI)

Weak CSRT technical backstopping M Prioritize leverage areas for each crop by
information available and potential impact

Influencing policy makers M Via Provincial Steering Committee under
control of Extension Branch

Accuracy of data collection H Trials Assistants training; Write Field Manual

Need for FS perspective in Extension Branch H In-service extension training at all levels

Communication with farmers H Farmer Field Days; Trials Assistant training;

Coordination with other develop projects L Involve in Field Days, share data, cooperate

Teaching extensionists to use flexible crop
recommendations rather than specific receipes

Awareness of FSR/E developments elsewhere
Extension bias in Diagnostic Stage

Coordination of FSR agronomists in different
provinces within the same agroecological zone

in demonstrations and surveys
Extension training at the camp level

Networking through FSSP, CIMMYT, USAID, KSU

Wider sampling; extension training

Through CSRTs; Annual planning meetings

lseverity is a subjective ranking at three levels: High (H), Medium (M), and Low (L).




Conducting On-Farm Research by Extensionsists:

An Approach to Effective Transfer of Technology

Federico Poey

Lack of effective communicatiop between research and
extension institutions in developing countries is often the
most important limitation for the successful transfer of
technology to small farmers. Attempts to integrate efforts
through high level commissions and institutional agreements
fail to achieve the objective. Common causes for their
lack of integration include the administrative and
sometimes institutional separation, their difference in
personnel and budget magnitudes which usually favors
extension, and the higher professional status which
generally favors research.

Other factors that contribute to the gap between research
and extension are summarized in Figure 1.

DOMAIN: RESEARCH EXTENSION
Clientele: Extensionists Farmers
Methodology: Scientific Teaching

Product: Teck-pack Farmer Utilization
Environment: Ideal Real

Activity: Generation Promotion
Collaboration: Professional Farmer

Attitude: Specialized General
Organization: Intensive Extensive
Academic: University Technology School

Figure 1. THE GAP BETWEEN RESEARCH AND EXTENSION.

qnder the farming systems approach to research the
separation between research and extension tends to
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aggravate; on-farm research 1is oftentimes taken as an
invasion to the extensionists' realm because of the farmers
participation and misunderstandings of the validation
process which is interpreted as a demonstration activity.

To overcome these obstacles, an active involvement of
extension in the later stages of on-farm research can
eliminate or reduce many of the friction elements  with
research. By sharing the definition of the alternatives to
recommend, ‘a positive attitude of the extension units
towards the farming systems approach to research should
contribute to a more effective transfer of technology.

To accomplish this cooperation the following aspects need
to be considered and/or implemented.

1. Training of a selected number of extensionists in
on-farm research procedures that will team up with other
research and social science specialists to form a field
team.

2. The composition, location, objective and methodology of
the FSR/E field team is summarized in Figure 2.

FSR/E FIELD TEAM

COMPOSITION: Specialists from Research
Specialists from Extension

LOCATION: In Recommendation Domains

OBJECTIVE: Develop Recommendations (for Extension)
Feedback (to Research)

METHODOLOGY: On-famm Research
Figure 2. FSR/E FIELD TEAM.

3. These teams should interact closely with station's
full-time research specialists and with extension's main
force in backing up their demonstration plots and other
promotional activities.

4. A simple transfer plot design to be fully managed by
farmers can be implemented both by the FSR/E team and
extensionists as an added opportunity to improved
communication between research and extension.
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Under this arrangement, research relinquishes its wusually
unconsulted recommendation decisions to a joint
research-extension mechanism with improved probabilities to
be adapted by farmers.

An experience in Paraguay where the extension service is
conducting adaptive research illustrates elements of the
suggested approach.

An AID financed extension project called PTPA (Proyecto de
Transferencia para Pequenos Agricultores) that was
implemented in 1980 was originally conceived with a farming
systems approach that included a team of multidisciplinary
specialists assigned to each of 8 selected regions. The
teams were to identify researchable problems and implement
its realization with the farmer's participation. From the
beginning, the concept <clashed with the traditional
criterion between the reasearch and extension departments
increasing the already tense relationship of those
departments. The project was then implemented on a
centralized administration allowing the regional teams to
define their researchable opportunities on personalized
decisions, not generally related to the farmer's
priorities. The limited number of trials conducted lacked
the farmer's participation or were planted only at
experimental station.

The correct concept was eventually implemented in February
1984 following recommendations from a review team requested
to the Farming Systems Support Project (FSSP) conducted in
June 1983. They included a decision makers' workshop on
FSR/E held in December 1982 followed by an applied three
week course for practitioners in January 1984. Also a
farming systems specialist, Ing. Mario Ozaeta, perviously
working with Instituto de Ciencia y Tecnologia - ICTA -, as
head of a region in Guatemala and who had led the applied
course, r2mained as a full-time consultant in the project.
Research 'and xtension personnel participated in both
events.

Figure 3 summarizes some of the on-farm research
misunderstandings that prevailed prior to Ozaeta's arrival.
They included contracted and adaptive research trials,
pilot projects and demonstration plots. The contracted and
adaptive research trials were defined by arbitrarily
motivated decisions and implemented mostly on one location
from where recommendations at a national level were to be
promoted. The pilot projects and demonstration plots were
similarly arranged and in no case were farmers involved.
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OFR MISUNDERSTANDINGS

Contracted Research:
To Experiment Station
Arbitrarily Motivated
Inadequate Number and Design

Adaptive Research:

Inadequate Number and Design
Controlled Non-experimental Variables

Pilot Project:
Nonexperimentally Justified Projects
Demonstration Pilots:

Unsound Alternatives Conipared to Local Checks
No Economic Analysis

Figure 3. ON-FARM RESEARCH MISUNDERSTANDINGS AT PTPA
PROJECT PRIOR TO 1984.

Figure 4 describes the action promoted through the Farmings
Systems Support Project - FSSP - at the request of the
Paraguay USAID office.

FSSP ACTION

1. EVALUATION - June 1983.
2. Decision Makers Workshop - December 1983.
3. Applied Course, three weeks - January 1984,

4., Full-time FS Specialist contracted - February 1984.
Figure 4. FSSP ACTION THAT LED TO FSR/E IMPLEMENTATION.

In Figure 5, the main aspects that underlined these
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activities are summarized. It should be noted that a
common leadership and continuity of purpose accounted for a
gradual institutional and practitioners' acceptance of the
new approach, '

IMPORTANT ASPECTS

1. Continuity
Same Leadership in Events
Involvement in Nationals
Maintain Contact Throughout

2. In Workshops:
Regional Directors and Higher Hierarchy
Promotion of FS Concept
Prepare Courses
Experienced Lecturers

3. In Course:
Regional Specialists
Conducted Sondeo
Prepared Work Plan
Experienced Instructors

4. FS Specialist
Participated in Course
Proven Experience
Coordinates Action in regions, Sondeos, Work PLans,
Specialized Courses and Seminars

Figure 5. IMPORTANT ASPECTS OF PROMOTIONAL EVENTS.

Beginning in February 1984, the farming systems approach
was organized in each of the 8 regions of the PTPA project.
Coordinated by Ozaeta and implemented by the regional"
leader previously trained, the action consisted of
conducting a Sondeo followed by a reprogramming of 1984
activities. 1In each region a team of 5-6 multidisciplinary
specialists, «consisting of agronomy, animal production
and/or veterinary specialists, an economist, an acting
agronomist and a home economic person. Researchers from
experiment stations participated in the Sondeo and will
also participate at the presentation of results sessions.,

On Figure 6, the work accomplished as of September 1984 is
summarized.
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WORK ACCOMPLISHED

- Sondeos in 8 Regions
- Work Plans in 8 Regions
- Adapt Budget to New Guidelines
- Training in Trial Installations
" Field and Experimental Design
Field Book
Farmer Records
Statistical Analysis and Interpretation
- Collaboration with Research
Maize
Strawberry
Tomatoes
- Purchased Minimum Equipment
8 Calculators
8 Moisture Testers
8 Scales
~ Prepared and Established 151 Field Trials

Figure 6. WORK ACCOMPLISHED SINCE FEBRUARY 1984.

It should be mentioned that these activities are carried on
selected areas of each region as pilot programs to be
expanded in the future as resources and 1local expertise
develops.

In Figure 7, a comparison of activities carried on before
and after February 1984 dramatizes the number of on-farm
trials conducted with the same personnel infrastructure and
budget of the PTTP project.

ACTIVITIES
1979-December 1983 1984

Contracted Experiments:

(Station) 11 -
On-Farm Experiments:

Crops 10 144*

Livestock 0 7
Courses and Seminars 2 3
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Surveys:
Formal (incomplete) 7 -
Sondeos - 8

*By Crops: Maize 31, cowpea 28, cotton 18, pasture 14,
banana 10, tomato 9, etc.

Figure 7. COMPARISON OF ACTIVITIES BEFORE AND AFTER
FEBRUARY 1984.

’

Sondeos revealed some common researchable projects for all
regions and many specific ones. Maize experimental
varieties trials were set up in a common design in a total
of 31 locations that will allow for combined analysis
interpretation for stability of yields as well as for
agronomic characteristics behavior in very different
environmental conditions.

This experience shows that the logic of the farming systems
approach to research and extension was well understood by
national leadership and the local donor agency and that
proper advice and guidance from the FSSP network resulted
in a rapid adaptation of FSR/E methodology in a unique
framework of an extension project.

1/ pPaper presented at the Kansas State University Farming
Systems Symposium, Manhattan, Kansas, October 7-10,
1984.

2/ Ph.D., President, Agricultural Development Consultants,
Inc., AGRIDEC, Coral Gables, Florida.
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TRIALS AND ERRORS: USING FARMING SYSTEMS RESEARCH
TO REACH FARMERS WHO ARE OFTEN NEGLECTED

ANITA SPRING
UNIVERSITY OF FLORIDA

INTRODUCTION

In many African countries extension programs for women focus on home econo-
mics. Often the clientele for these programs are rural women who are engaged
in agricultural production activities as well as in domestic and reproductive
activities. Because of the emphasis on home economics, and particularly on a
narrow definition of home economics as cooking and sewing, these women farmers
do not receive the training on crops, livestock, and farm management that will
help them gain a livelihood and assure the food security for their families.
The notion of scientific agriculture for men and scientific home economics for
women is part of a model used in the United States and other developed socie-
ties that has been transferred to developing countries (Mead 1973; Gladwin and
Staudt 1983; Gladwin, Staudt, and McMillan 1984). An assumption of the model
is that women are considered as helpmates on the farm, or as farmer's wives
who may be interested in poultry raising and small vegetable gardens for
household consumption, but who are not farmers in their own right.

This paper examines programs for women in Malawi that until recently put women
in the "neglected" farmer category because of the emphasis on home economics
rather than on agriculture. It examines how a Farming Systems Research (FSR)
approach that wutilized farmer-managed demonstrations and trials assisted in
including women farmers in agricultural programs. In addition, the paper at-
tempts to distinguish between problems that affect smallholders in general and
problems that are gender specific.

Malawi 1is a country where the government is committed to increasing the agri-
cultural production of farmers in the smallholder sector (NRDP 1977). It is
also an area where women are heavily involved in smallholder farming, doing
50-70% of the farm operations (Clark 1975; Spring, Smith and Xayuni 1983).
Recent studies show that women are increasingly moving into full-time farming
as men become part-time farmers because of off-farm wage activities (Kydd
1982; Spring, Smith and Kayuni 1983; Spring 1984). Up until recently, Ma-
lawi's Ministry of Agriculture (MOA) had the idea that women's extension pro-
grams should focus on home economics almost exclusively. Table 1 shows that
training courses in 1981-82 for rural women at day and residential centers
consisted of from 757 to 847% home economics subjects, while courses for rural
men consisted of from 887% to 93% agricultural subjects. The extension staff
who offered these courses and did other extension work was composed of ap-
proximately 1800 men and 150 women. The male extensionists received about 757%
of their two year training in agriculture, while the women received 78% of
their 6 month or one year training in home economics. Most of the agricul-
tural training for women extensionists focused on poultry raising and vege-—
table production. 1In 1981 the MOA changed the designation of the home econo-
mics section to women's programs with the hope of increasing agricultural ser-
vices to rural women (Spring 1983).

It was during this change that the Women in Agricultural Development Project
(WIADP) funded by the Office of Women in Development, USAID operated in Malawi
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(Spring 1985). The Project was conducted from 1981 to 1983 and aimed at docu-
menting women's and men's involvement in smallholder agriculture. Using a FSR
approach, it ascertained problems facing women farmers as client groups, as-
sisted the Women's Programs Section of the MOA to reorient its direction from
home economics to agriculture, and worked with farmers, extension agents, and
research personnel to develop workable communication patterns and solutions to
problems.

In terms of FSR projects the WIADP assisted in sondeos and intercropping
trials that were conducted by the Farming Systems Analysis Section of another
USAID funded project on Agriculture Research and conducted sondeos and trials
on its own (Hansen 1981; Hansen and Ndengu 1983). This paper focuses on soy-
bean demonstrations carried out during 1981-82 and trials conducted in 1982-83
in the Lilongwe Rural Development Project (LRDP).

The LRDP, one of the first development projects in Malawi, was begun in .1968
under World Bank funding. The LRDP is one of five projects in the Lilongwe
Agricultural Development Divison (LADD), itself one of eight contiguous agri-
cultural divisions in the country (NRDP 1977). People in the LRDP constitute
a mix of farmers. There are farmers at subsistence level; those who obtain
varying amounts of income from agriculture; and those who seek wage labor in
nearby Lilongwe, the capital city, or who work on agricultural estates in
other parts of the country. People primarily monocrop maize, groundnuts,
tobacco, beans, and sweet potatoes under rainfed conditions with the average
landholding being 4 acres per household (Kinsey 1973; Lele 1975). A 1981 sam-
ple survey showed that 20% of the households were headed by women (NSO 1982)
with 39% of these female heads being married to men who were away from the
family farm (Spring 1984).

SOYBEANS: A NEW COMMODITY FOR SMALLHOLDERS

For many years, soybeans were grown commercially in the estate sector for the
bean and as a green manure. However, production of the crop in the smallhol-
der sector was negligible. 1In 1981, the Food and Nutrition and Women's Pro-
grams Sections of the MOA chose to introduce the crop via female extensionists
to women in home economics classes. Their aim was to increase fats and pro-
teins in the Malawian diet. Sixty female extensionsts who attended a National
Refresher Training Course were taught recipes for soybean milk, porridge, cof-
fee, snacks, relish, scones and other baked goods (Spring 1981). Several
months later, the WIADP came across a woman extension agent who had introduced
the soybean recipes to her home economics class of sixty four women. However,
since she had not received agronomic information, she was unable to teach the
women how to grow the crop properly. She was planning to give the women a
handful of seed to plant.

The WIADP wondered if the errors of excluding the technical information about
growing the soy crop, of giving women only a small amount of seed, and of
thinking that women were doing light gardening instead of field work could be
remedied,2 The WIADP posed some questions for study: Were women interested in
learning correct husbandry practices? Could they participate 1in agronomic
demonstrations and trials? Were they just helpers or domestic workers rather
than farmers in their own right?

The WIADP asked the extension agent to call the women who had attended the
class for a meeting where soybean husbandry practices would be demonstrated.
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Fifty six of the sixty four women attended. 1In order to ascertain what the
women knew about growing beans in general and soybean in particular, they were
questioned about their cultural practices relating to these crops. Their in-
volvement in other staple and cash crops, livestock enterprises, and their
experience with credit and inputs were queried along with their household la-
bor patterns. It was found that the women were farmers who grew unimproved
maize, groundnuts, pumpkins, sweet potatoes, beans and indigenous vegetables.
Half of them cultivated hybrid maize; sowme planted cowpeas, groundbeans, sor-—
ghum, sugar cane, exotic vegetables, and tobacco. The cropping patterns coin-
cided with the patterns delineated by Hansen during his sondeo. The women
worked alone (if unmarried or if husbands had migrated for work) or with their
husbands either sharing crop operations or being responsible for specific
operations.

The women were given demonstrations and information as to how to cultivate
soybean by the WIADP and male extension staff. This included information on
plant spacing, use of fertilizer and inoculant, weeding, signs of readiness
for harvest, and storage. Some aspects of the demonstrations utilized a
hands-on approach; for example, bamboo stalks for measuring spacing between
rows, ridges, seeds and planting depth were prepared by the women.> The seed
was inoculated with rhizobium and the farmers went home with seed, low nitro-
gen fertilizer, measuring sticks and instructions. The soybean rhizobium ino-
culum that is prepared at the research station in Malawi is only viable for 2
to 3 days and it was anticipated that the rains would start that week; but
when the rains were delayed, the farmers had to be called back two weeks later
to reinoculate the seed. Thirty nine farmers returned for the reinoculation;
the others had already planted the seed in dry soil.

Six to eight weeks later, a sample of 23 of the 59 demonstration farmers were
visited in their fields and observations on the growth of the plots were made
with the assistance of the extension staff. The farmers selected were ques-—
tioned as to when they planted, their husbandry practices and other aspects of
their farming system.

In half of the married households, the wife supplied nearly all the labor on
the soybean plots; husbands helped with the plots on the remainder even
though they had not attended the instruction sessions. Unmarried women (only
9% of this sample) did all their own work. When questioned as to proper soy-—
bean. husbandry practices, 75% of the famers in the sample knew the correct
spacing, half knew which fertilizers were appropriate, all farmers understood
the correct number of weedings and 757% knew which animal manures to use if no
commercial low nitrogen fertilizer were available. Less than half grasped the
function of the rhizobium inoculum although two-thirds understood how to pre-
pare it by the slurry method (see below). Farmers laid out the demonstrations
in a variety of ways and spacing and plant populations varied.4

Yields were taken in April 1982 using two plots from each demonstration.
Table 2 shows the average yield for a sub-sample of 11 farmers and can be
grouped 1into three yield categories of high (2,530 to 2,900 kg/ha.), medium
(1,160 to 1,400 kg/ha.) and low (320 to 660 kg/ha.). The reasons for the
yield differences are most likely due to variation of plant spacing, inocula-
tion and soil fertility.

After harvesting the demonstrations, the WIADP interviewed farmers in another
project who had been growing soybeans for some years in order to obtain a
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greater perspective on farmers' knowledge and cultural practices. Both men
and women were growing the crop and their experiences allowed some compari-

sons . It was found that the men became interested in growing soybeans as a
result of taking agricultural training courses or because of their work ex-
periences. The women learned through home economics courses or from rela-
tives. None of the farmers knew of the recommended rhizobium inoculant or

that fertilizers should be low in nitrogen; they said these topics were not
discussed in the training courses. The farmers received their seed at a
training course. The seed usually was not inoculated and yields were low.
The men received two to five times as much seed as the women. Most of the
women consumed the crop in the first year and did not save any for seed. Some
of the men had seed for subsequent plantings. In farm operations on the crop,
wives helped 80% of the male farmers, and husbands helped 50% of the female
farmers in growing the crop; however, women always threshed and cleaned the
seed. No conscious rotation pattern was known although most grew maize alter-—
nately with soybean. Farmers were interested in the crop mainly as a food for
home consumption primarily for the porridge, milk, fried snacks and flour to
make baked goods. People did not like the cooked beans because they require
long cooking and do not mash well. Two farmers used soybeans for feeding
dairy cows or chickens. Some of the men were attempting to grow the crop for
sale, but experienced marketing problems because the government market was not
available in the area and farmers did not consider the price favorable.

RESULTS FROM THE FIRST CYCLE OF SOYBEAN DEMONSTRATIONS

Based on observations, interviews and discussions with the extension staff and
with the farmers, a number of problems were discerned. The first difficulty
noted was that many farmers and extension agents were having trouble under-
standing research station recommendations (especially the use of low nitrogen
fertilizer with inoculated seed) for cultivating soybean. The extension cir-
cular was too technical and was based on trials carried out on soils that may
have had the rhizobium already established. Second, the proper type of rhizo-
bium bacteria is not indigenous to the soil. Thus, there is a need for suffi-
cient quantities to be prepared and to be timely for planting. Distribution
problems so that smallholder farmers as well as estates could receive the ino-
culum had to be solved. In particular, the LRDP and the LADD lack refrigera-
tion in their development units and the transportation of viable inoculum was
a problem. A third problem was the small size of the soybean plants. This
was related to lower than optimum soil fertility as well as the need for ino-
culant. The fourth problem was an error in planning and targeting farmer po-
pulations. Women farmers needed to be taught husbandry practices and techni-
cal information concerned with production. Women extension statf needed to
receive adequate training to teach women how to cultivate a new crop. Male
extension staff had to be willing to teach groups of women in their areas
either as a supplement to the classes of the female extension staff or in
their own agricultural classes and village meetings. Fifth, inoculated seed
and the amount distributed to class participants, especially to women, was too
little.

The WIADP took the following actions. A simplified version of the recommenda-
tions for growing soybeans was produced with an English and vernacular (Chi-
chewa) version distributed to extension workers of both sexes as well as to
the demonstration farmers. In addition, a syllabus for teaching a course on
the crop to farmers was written. The topics covered included history, uses,
recipes, botany and general agronomy. Finally, female agents received in-
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struction in soybean agronomy and recipe preparation from the WIADP and the
faculty of the agricultural college.

SOYBEANS TRIALS TESTING METHODS OF INOCULATION IN 1982-83

Considering the problems of distributing viable inoculum and being able to
plant the seed within several days after inoculation, improved methods of
maintaining viable inoculum were needed. Although this problem has been
solved elsewhere wusing other technologies, the WIADP was constrained to use
the existing research station methods since the method was working in the es-
tate sector. One possibility then was a granular method where the inoculum
was mixed with moist sand so as to prolong its viability before distributing
it to farmers.

Three trials were designed to test different methods of inoculation. They
were: no inoculation; the standard 5% sucrose slurry method of coating the
seed; and the granular method of rhizobium inoculation. Three objectives for
the trials in 1982-83 were specified by the WIADP and the LRDP project staff.
The first was to compare the growth of soybeans as affected by the different
treatments. The second was to help popularize soybeans in the smallholder
sector. The third was to provide an example of how to organize women farmers
with extension staff in order to field test ideas derived from agricultural
research stations and to solve problems identified by working with farmers.

In December 1982, twenty women farmers participated in planting trials at four
demonstration centers as well as in planting trials in their own fields under
the instruction of the WIADP agronomist (Smith 1983) and local male extension
staff. A short questionnaire was asked of each farmer regarding her experi-
ence with soybean, other crops and inputs. To begin the trials, farmers were
taught how to form the desired spacing, inoculate the seed in the granular
method, and plant the seed. Each farmer received the necessary materials in
order to plant her own trial the following day. The local extension staff
were requested to draw a diagram of each trial so as to be able to locate each
of the three treatments. Because the trials were to be completely farmer man-
aged, it was decided to have the same order of treatments for each trial: 1)
no inoculum 2) inoculum with sand, and 3) inoculum with seed. Standard ran-
domization techniques were not used due to the chance of confusing the farm-
ers.

RESULTS FROM THE SOYBEAN TRIALS

About 6 weeks after planting, each soybean plot was evaluated for nodulation
at the time of flowering. At this time it became evident that the first ob-
jective of the trials would not be successful, that is, the two methods of
rhizobium inoculation could not be compared. None of the treatments in the
trials had successful nodulation, even though it was the period of maximum
nodulation for the soybean lifecycle. The reason for the lack of mnodulation
is not positively known. One likely cause was the lack of viable rhizobium
bacteria within the inoculum packets, probably due to a failure of the refrig-
eration room at the research station where the packets of inoculum are stored
after being produced.

In spite of the lack of recorded nodulation, it was decided to harvest some of

the trials to see if treatment differences were noticeable. The average yield
for all plots was 640 kg/ha with a standard deviation of 170 kg/ha. The low
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yields achieved in 1982-83 are probably explained by the lack of nodulation in
all three treatments and are similar to the yields achieved by demonstration
farmers whose seed did not have viable inoculum the previous year. In sum-
mary, the experiment was not successful at distinguishing differences in nodu-
lation and yield among the three treatments, and therefore, failed to solve
the major growing problem that farmers and extension staff experienced. The
failure was due to a general lack of nodulation, which was probably the result
of defective inoculant. The failure of the experiental aspects were probably
the fault of the researchers, not of the farmers and the extension staff.

The second objective of helping to promote soybeans was successful since the
trials of all cooperating farmers did mature a crop, the only soybeans being
grown in LRDP that year. The third objective of demonstrating how to organize
women farmers with extension and research staff to field test new ideas also
was successful. Not only did the extension staff assist in organizing women
farmers for agricultural research and extension activities, but a more ac-
curate method of instructing farmers in agricultural technologies was devised.
Most farmers were able to repeat the differences between the three inoculation
methods. The women were instructed in a laboratory approach, in which each
person was forced to actively participate in planting the demonstration prior
to her own trial.

FURTHER ACTIONS AND CONCLUSIONS

Many of the questions posed concerning women's involvement in agricultural
services have been answered by the demonstrations and trials reported on here.
The staff of the LADD and the LRDP learned that women were interested in agri-
cultural subjects 1if given the opportunity. The staff realized that women
could participate in extension demonstrations and research trials. They saw
that women were farmers who needed agricultural information, in addition to
information about recipes. The staff realized that interest in agricultural
topics could be generated by home economics subjects, but because there were
few female extension agents, there needed to be other ways to provide agrono-
mic information to women. The larger and better trained male extension staff
were able to work with women farmers and to provide regular extension services
to them. Both the development project management and its field workers could
reach a variety of client groups and they could make adjustments in their pro-—
grams. The staff also realized it was possible for extension workers to be
retrained in terms of subject matter and in methods of dealing with clients.
As a result of this new way of thinking, some actions were taken. Thirty per-
cent of the places in the LADD's agricultural courses for farmers were re-
served for women. The next refresher course for women agents included infor-
mation on soybean agronomy, as well as on the preparation of soybeans, and in
fact, the agricultural content of the refresher courses for women agents was
increased. In addition, it became possible for women agents to attend some of
the refresher courses held for men, essentially integrating the two groups for
the first time. After the trials, the WIADP prepared an extension circular
entitled '"Reaching Female Farmers -Through Male Extension Workers'" that was
printed by the MOA (1983) and distributed to all extension staff in the coun-
try. The circular legitimated the male staff's work with women farmers in
terms of farmer visits, demonstrations, clubs, and credit programs and offered
techniques that the male staff could use to work with women. The WIADP helped
design new reporting formats for the LADD's extension workers and project man-
agement that measured extension contacts to both women and men; previously the
forms did not differentiate sex of farmer. All these changes may be pointed
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to as part of the effect that the WIADP and the demonstrations and trials had
on the LADD and the LKDP.

What about the errors that occured? There were several categories of error:
technical, structural, and situational. The technical kinds of ertors can
occur during any farming systems research project. First, the farmers might
not truly understand the planting instructions and layout, as was the case in
the demonstrations the first year. Other family members not present during
the instruction sessions might do some or all of the work. This was found to
be the case in other trials in Malawi in which husbands were selected as trial
farmers, but where, in fact, the wives did much of the work. Second, the pri-
mary technical error in the second year was with the technology. The inocu-
lant was defective and this resulted in the major problem for smallholders not
being solved during that planting season. Research now has to consider the
problem again. Third, once technical errors occur, farmers might be hesitant
to participate in subsequent farmer-managed trials or to follow extension re-—
commendations.

Another group of errors were structural. First, because of certain assump-
tions and inappropriate models already in place, errors in targeting the ap-
propriate groups of farmers were made. Men and women were given differential
training. Women were not targeted as farmers or as trial participants, but
rather were targeted for their domestic roles only. Hence, they had reduced
access to new technologies and their farming problems were not known. Second,
soybeans were popularized through a course in cooking and nutrition and a de-
mand factor was created, but the production end was not set up. Little or no
seed was available, inoculant and the proper fertilizers were difficult or
impossible to obtain; the commercial aspects of smallholder production were
not fully addressed. These aspects also affected men. Farmers were intrigued
with the new crop, but the technical support was lacking. Extension had dif-
ficulty understanding research recommendations, and researchers did not know
the problems experienced by the farmers and extension workers. Researchers
were committed to particular methods of planting and of inoculant preparation
and administration that were problematic for smallholders.

The final type of error concerned the mistake made by some Malawians and some
expatriate technical assistants of thinking that the WIADP was only interested
in soybean production or that the WIADP staff thought that soybeans were a
priority crop for research. In fact, the soybean demonstrations and trials
were only a small part of the WIADP's activities and were chosen because of
the MOA refresher courses (Spring 1985). The WIADP was attempting to show
that some problems were gender specific and some were not; the soybean demon-
strations and trials provided a vehicle for this attempt. The topic was in-
teresting to the WIADP, because of the problem between training in home econo-
mics and agriculture for women. Soybeans had been selected by the Women's
Programs and Food and Nutrition sections of the MOA to improve diet, but the
production aspects in terms of the smallholder had not been considered. (For-
tunately, the confusion was resolved when the WIADP prepared better informa-
tion about its work and disseminated this to people in research and exten-
sion.)

Finally, it is important to point out the successes and changes that occured
as a result of the events described here. First, as noted above, it was shown
that women were agriculturalists and interested in new technologies. Second,
a precedent for extension and research interacting with each other and with
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farmers was set up, and technical information was rewritten with the farmer in
mind. Third, the method of instructing farmers in planting trials by doing
demonstrations first, and by being corrected as they went along, was noted as
alleviating the major sources of farmer errors. In sum, the purpose of farm-
ing systems research is to correct errors and to improve farmer productivity,
income and quality of life. But FSR only works if the errors can be admitted
openly and if the appropriate corrections can be made.
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FOOTINOTES

1. Male and female extension workers are now being trained at the new Natural
Resources Colleges. The curriculum for the female workers is being changed to
include more training in agriculture. However, the curriculum at day and re-
sidential training centers for rural women has not yet been revised.

2. The WIADP was located at the major agricultural research station in the
country where soybean trials were conducted annually, where inoculant for soy-
bean was made, and where the technical circular on soybean had been written.

3. The recommendations that had been prepared by the agricultural research
station were used; planting on ridges was followed because it was the govern-
ment recommendation.

4. For plots without luxurious top growth, the canopy did not reach full
ground cover and the ridge spacing was too far apart. Insects were a minor
problem among the plots with good growth because termite damage occured after
pod formation. But where the plants were widely spaced, farmers experienced
pest problems.
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TABLE 1 BREAKDOWN OF CLASSROOM TIME FOR MALE AND FEMALE FARMERS
TAKING AGRICULTURAL AND HOME ECONOMICS COURSES AT
DAY TRAINING CENTERS, RESIDENTIAL TRAINING CENTERS
AND FARM INSTITUTES (percentages)¥

SUBJECT MATTER

Day Training
Centers

Male

(Agri) (Home Ec)

Female

Residential Farm Institute

Training Centers

Male Female Male Female
(Agri) (Home Ec) (Agri) (Home Ec)

CROPS 48 19 44 16 33 8
LIVESTOCK 13 6 20 6 50 8
FARM MANAGEMENT 27 0 22 0 10 0
TOTAL AGRICULTURE 88 25 86 22 93 16
HEALTH & NUTRITION 12 45 66 49 3 52
CLOTHING 0 30 0 23 0 27
LEADERSHIP 0 0 8 5 4 5
TOTAL 12 75 74 78 7 84
NON-AGRICULTURE

* Source: '"Syllabus for Farmer Training Centres of the Department of

Agricultural Development,'" Ministry of Agriculture, n.d.
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TABLE 2 YIELD CHARACTERISTICS FROM ON-FARM SOYABEAN
DEMONSTRATIONS IN EPA 2 OF LILONGWE RDP IN 1981-8l.
Yield Farmer's Soyabean Plant In-Row Innoculated
Class Name Yield Population Plant Twice
Spacing
-Kg/ha- -Plants/M - -cm-row/plant-
High Chembe 2,900 30 7 Yes
High Unit Centre 2,530 26 9 Yes
Med. Bau 1,400 32 6 Yes
Med. Benesi 1,210 28 7 Yes
Med. Kazola 1,200 14 16 Yes
Med. Baitoni 1,160 27 8 Yes
Low Davisoni 660 20 9 No
Low Chinoko 590 9 24 No
Low Kabwalo 460 18 11 No
Low Chauya 400 18 10 No
Low ~ Kabvala 320 11 18 No
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INSTITUTIONALIZING FARMING SYSTEMS RESEARCH:
THE CASE OF FARMING SYSTEMS RESEARCH IN NORTHERN NIGERIA

G. 0. I. Abalu
M. R. Raza

I. JINTRODUCTION

Because of the failures of national and international efforts at
alleviating poverty from the low income countries of the developing
world, there has been an evolution of development thinking and experience
which now emphasizes the following:

(1) The small farmer remains the pivot of developmental activity
in most of these developing countries.

(2) There is a necessity to re-examine national planning
approaches in these countries to ensure that "development
from below"™ is efficiently supported by "decision making from
above" (Dams, 1981).

(3) The breakthroughs in science which brought about advances in
the agriculture of the developed countries of the world have
resulted in an increased emphasis on specialization which has
inevitably channelled agricultural research in developing
countries into progressively more restricted problem areas
which in turn has been accompanied by an undesirable decrease
in communication both between and within disciplinary areas.

The above thinking and experiences imply that future and existing
development programmes for the agricultural and rural sectors of
developing countries should focus more on the dynamics of small scale
farm operations with a more holistic and interdisciplinary understanding.
This fact highlights the need for new research orientations for
developing agriculture in the third world and improving the welfare of
the citizens who inhabit it. The required approach would need to refocus
and re-orient research specifically to the small farm sector, benefiting
from past elementalist efforts where necessary, but drastically altering
past research and development strategies in favour of developing
integrated sets of technologies which are relevant to farmer situations
and circumstances. Farming Systems Research (FSR) is now receiving a lot
of attention and interest as having considerable potential for providing
the needed impetus in this direction.

LI. WHAT IS FARMING SYSTEMS RESEARCH?

A system may be defined as a set of interrelated parts linked
together in a functional manner such that the various components interact
with each other, thus reflecting the characteristics by which the system
as a whole is identified. The systems approach to the solution of farm
problems in third world countries gained considerable world wide
attention beginning in the mid seventies as a result of the persistent
inabilities of these countries to meet their food and raw material needs.
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The three principal elements that distinguish FSR from traditional
agricultural research are the fact that (Rohrbach, 1980):

#it involves an explicit attempt to understand the farm, the
farmer, and the farm environment as a system of interdependent
parts;

#it initiates the research process with an attempt to analyse
the characteristics of representative target farmers and target
villages; and

#it permits the entire process of research, including the
analysis of the farming systems, .the technology development and
testing, and the verification of the results, to be carried out
by interdisciplinary teams of social and biological scientists.

Theoretically, the processes involved in FSR should be viewed as
concerned with the interrelations of all the interacting components which
make up the farming systems in an area: the land itself and the structure
of farms and field imposed on it, the climatic and soil fertility
influences which operate, the labour resource and how it is used, the
capital available for farm improvement and the relationships with input
delivery, marketing and extension services, social structure, ete. In
practice, however, this is far too vague and there is need to focus on
delimiting the constraints which operate in a precisely definable farming
system by designing and testing technologies which would alleviate these
constraints (Fisher et al., 1980).

JIT, STAGES IN FAR SYST R C

There are four distinguishable stages that are relevant for the
implementation of an effective FSR programme at the National Agricultural
Research Institute of a Third World country. The outline of these stages
are presented below. It should, however, be emphasized that the stages
are not necessarily mutually exhaustive, nor are they equally important
for all institutes for all areas. The particular stage or combination of
stages that are relevant to a particular national agricultural research
institute or for a particular area would depend on what information and
research results are already available.

agnostic Research

This stage of the FSR process can also be called exploratory
research., It is aimed at understanding the agricultural problems in a
particular area and identifying the key agricultural constraints that are
responsible for inhibiting rapid increases in production on farms in the
area. This stage of the research is usually carried out very quickly,
lasting anywhere from a few weeks to a few months, but certainly with a
duration not exceeding one year. The primary objective of the diagnostic
research is to quickly gather information about farming problems and
constraints in an area by visiting and talking to farmers right on their
farms and in their homes.
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On the basis of the research carried out in this stage, it would be
possible to come up with a tentative description of the farming practices
farmers follow in a particular area and a good understanding of why the
farmers in the area follow these practices. Because the farming problems
in an area are complex and interdependent, it would be desirable for the
diagnostic research to be undertaken by an interdisciplinary team. This
team should normally comprise, but not necessarily limited to, an
agronomist, economist, and sociologist. By the time the team finishes
its work, it should come up with concrete and practical suggestions of
what needs to be done to remove the problems and constraints they have
identified for the area. These suggestions together with a description
of the problems and constraints identified for the area are then taken to
the research station for the design of solutions.

On-stati es C

The research to be carried out in this stage which may also be
called Technology Design Research, is aimed at putting together a set of
recommendations that stand a good chance of removing the constraints that
have been identified for the area and, hence, solving the agricultural
production problems of the area. Quite often these recommendations are
already available at the research stations, and it is just a matter of
putting them together in an innovative and relevant manner. At other
times the possible solutions to the problems identified may not already
exist at the research institute. In this case, it would be the
responsibility of the institute to direct research efforts that
concentrate on finding solutions to the identified problems and
constraints.

On-farm Research

At this stage of the research process, the research activities are
carried out right on the farmers' farms to test and verify the
effectiveness of the recommendations that have been proposed earlier on
at the research stations. The primary objective here is to see if the
recommendations would actually eliminate the problems and constraints
that have been already identified as being the main reasons why
agricultural production cannot be increased rapidly in the area.

S tio cti e

What goes on at this stage is not really agricultural research as
such, but an action programme aimed at ensuring that the recommended
practices that have been put together and tested on a small number of
farms can be replicated over a large number of farms in the area.

It is obvious that it would be impossible to achieve mass adoption
of improved recommended practices without operational and effective
national or state agricultural support services and institutions. It is
for this reason that it is extremely important for the FSR programmes of
National Research Institutes to be properly aligned to those of the
agricultural development process already in motion in an area.

100



IV. FARM SYSTEM C CES FROM NORTHERN NIGERIA

Agricultural research traditions in Northern Nigeria, go back to
1922, when Samaru served as a regional research station and as the
headquarters of the Department of Agriculture of the Northern Provinces.
Actual research in Samaru started in 1924 with the appointment of
technical staff (the first being a botanist). In 1957 agricultural
research became the responsibility of the Research and Specialist
Division of the Ministry of Agriculture of the Northern Region of
Nigeria. The Institute for Agricultural Research (IAR) was established in
1962 with the transfer of this Division from the Ministry to Ahmadu Bello
University (ABU).

Since then the focus of research at IAR has been moving gradually
from multidisciplinary undertakings to interdisciplinary endeavours. In
this respect, three distinct but interrelated stages can be identified.

The first stage emphasized multidisciplinary research. Before the
establishment of IAR, research was mainly concentrated on technical
problems, i.e. on the physical and biological aspects of farm problems
within a multidisciplinary framework, with little or no coordination
between the technical scientists and with a conspicuous absence of the
social science disciplines related to agriculture. An almost similar
situation continued after the establishment of IAR in 1962 till 1965 when
the Rural Economy Research Unit (RERU) was established.

The second stage involved a gradual appreciation of
interdisciplinary research. Originally, research at IAR was mainly
organized on a department basis which served as a nucleus for both
teaching (for the Faculty of Agriculture) and research (for IAR).
Staffing and funding both from the Faculty and IAR (which incidentally
came from different sources) were merged at the departments level.
Research priorities were mainly determined by the departments concerned,
while coordination and cooperation between the physical, biological, and
social scientists was limited and was mainly confined within the
boundaries of individual disciplines. However, interdisciplinary focus
was not completely absent. It was provided in the form of an umbrella by
the governing bodies of the Institute, namely the Board of Governors and
the Professional and Academic Board. Research programmes are drawn up by
the sub-committees of the Professional and Academic Board, which are
mainly organized on crop basis. These committees are interdisciplinary
in orientation and encourage an interdisciplinary approach to the
solution of farm problems.

RERU (later the Agricultural Economics and Rural Sociology
Department) was represented in all the above research committees. This
helped to provide a social science perspective to the understanding of
the technical problems confronting each research committee. In addition,
this unit particularly used an interdisciplinary approach in its research
programme, drawing on the discipline of rural sociology, geography, and
agricultural economics. However, the technical scientists of the
Institute did not often actively involve themselves in the research
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programmes of the Department and RERU. This was a serious gap which
needed to be closed with the passage of time.

The third stage involved a major effort to reorganize research at
JIAR. In 1975, ABU was federalized. Correspondingly, a new statute for
IAR (1976) stressing the need for FSR following an interdisciplinary
approach defined the present role of IAR as follows:

"To conduct research into the development of farming systems which
involve crops of savannah ecological zones and result in the maintenance
or in improvement of the soil resources, and especially in the production
and products of sorghum, millet, maize, wheat and barley; cowpeas and
soybeans (in coordination with other Institutes); groundnut and sesame
and other oilseeds of economic importance; cotton and other vegetable
fibre of economic importance; tree and horticultural crops, and shall in
particular conduct research into ....the technical, social, and economic
integration of cultivation of the crops into farming systems in different
ecological zones and their impact on the economy."

Thus the new statute provided the necessary framework to reorganize and
revitalize research along interdisciplinary lines by removing the
Institute from a rigid departmental structure to more dynamic crop based
programmes. The necessary interdisciplinary communication between
programmes was achieved through Research Review Committees (RRC's)
identified for each programme. Each programme is headed by a Leader and
the RRC which he/she presides over is comprised of at least a breeder,
agronomist, soil scientist, crop protectionist, agricultural engineer,
agricultural economist/rural sociologist, and extension specialist.
Attendance of RRC meetings is open to all IAR research staff. The RRC
prepares research projects for the approval of the Professional and
Academic Board and draws up research plans which reflect the priorities
prescribed by the Governors.

The Farming Systems Research Programme (FSRP) is at the centre of
this major reorganization at IAR as all the research activities of the
other programmes have a direct bearing on its activities.

OBJEC R R

The overall objective of the FSRP of the Institute is to provide a
good understanding of the farmer, his/her farm, and the total environment
in which they operate, as a system of interdependent parts with a view to
evolving improved agricultural technologies which are relevant to his/her
felt needs and problems.

This broad objective is being achieved through a number of
sub-programmes operating within the following set of procedures:

#Identify the constraints operating to limit output of a
particular farming system in the area of responsibility of the
Institute.

#Evaluate, on the basis of existing information, possible
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technologies which might overcome the most important
constraint(s) of farmers in the area.
#Test, usually on farmers' fields, the technologies which
appear to be appropriate and then either
- reject the technologies and try something else, or
- modify them and try again, or
- accept them and propose the necessary institutional
and social action to facilitate their adoption
(extension, input delivery, extension, marketing,
social reorganization, . ete).
#Hook up the successful technologies into an on-going
Agricultural Development Project or Programme to achieve mass
production.
¥Monitor the adoption process and either
~ continue to modify the technology as necessary, or
- be prepared to try something else if despite
the existing on-farm research results, the
technology is not widely adopted, or
- identify and propose solutions for the next most
important constraint if the technology is being
adopted.

VI RESEARCH SUB-PROGRAMMES

To facilitate the achievement of the general objective of the
programme, its activities are being carried out under a number of
sub-programmes, each with a coordinator. The present structure of the
programme and its sub-programmes are discussed below.

Diagnostic Studies Sub-programme

The activities of this sub-programme are aimed at providing an
understanding of relevant farming systems and agricultural problem areas
with a view to identifying the key constraints that must be removed if
agricultural production in the area is to be significantly increased and
the welfare of the farmers meaningfully improved.

The project areas in this sub-programme are as follows:
- Exploratory surveys

- Other surveys

-~ Data systems

The exploratory survey has the following specific objectives:
(1) Identify the important cropping systems in different
ecological zones in the mandated research areas of
the Institute.
(2) Describe these systems with respect to:
(a) Crop composition and intensity.
(b) Cultural and agronomic rationality.
(c) Economic and social logic.
(3) Utilize the knowledge so obtained in shaping cropping
systems work at the Institute.

103



The relevant areas of emphasis include but are not necessarily

limited to the following:

(1) Soil and rotational aspects: type of soil,
length of cropping and fallow.

(2) The cropping patterns: arrangement of crops in
time and space.

(3) Cultivation practices: power source, tools used,
timing and phasing of farming operations.

(4) Fertility maintenance: manurial, fertilizer, and
other practices used to maintain fertility.

(5) Labour use: source and profile, family or hired?
labour requirements in relation to the season,
priorities for labour allocation.

(6) Other inputs: source and use.

(7) Harvesting practices: when, how, and why?

(8) Pests and diseases: types, occurence, effects
and control measures applied.

Although major emphasis is placed on the above aspects in the
surveys, serious consideration has also been given to other relevant
items in the farming systems whenever possible. Items of importance in
this regard include:

(1) Storage and utilization of crops and crop

residues: subsistence requirements, marketable
surplus, marketed surplus, utilization of residues,
insect pest and disease problems in storage.

(2) Produce and input prices.

(3) Institutional factors: agricultural development
projects, extension programmes, credit facilities,
input delivery systems, government policies, etec.

(4) Food consumption and preferences.

(5) Population: settlement pattern, population
densities.

(6) Local industry and non-farm occupations.

From time to time there arises demand for fairly restricted types of
surveys to identify and provide answers to specific constraints and
problem areas. For example, a particular weed problem or insect problem
could arise on which very little documented knowledge exists. It becomes
necessary to embark on a quick survey of the problem to produce the
required knowledge on which subsequent research work would be based.
While the general procedures to be followed on these types of surveys are
quite similar to those used on the more orthodox exploratory surveys
discussed earlier, the precise procedures followed varies depending on
the particular problem area under consideration.

Another area in which a broad based research strategy that cuts
across the whole programme is needed is in the development of appropriate
methods of data collection, processing, and analysis. Because FSR is a
relatively new type of research strategy, there is need to evolve
relevant and effective procedures of data collection, processing, and
analysis in support of the overall objective of the programnme.
Appropriate procedures on data collection, processing and analysis need
to be developed and standardized. To this end, a project area
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concentrating on evolving appropriate data computing systems has also
been built into the diagnostic sub-programme.

On-station Studies Sub-programme

Studies carried out in this sub-programme are designed to examine
the range of strategies that are thought to be relevant in dealing with
the constraints identified in the diagnostic studies sub-programme, as
well as other constraints which may have made themselves known through
other processes. B}

Ideally most of the basic information needed in this sub-programme
should be available from the body of existing knowledge. It is however
quite reasonable to expect that there may exist situations where the
needed knowledge would have to be generated from scratch. In any case,
the major emphasis of studies in this sub-programme is centered around
testing possible improved cropping systems into which productive
technologies can be fitted. The systems of direct relevance to this
sub-programme include but are not necessarily limited to; mixed-cropping
systems, sole cropping systems, and irrigated cropping systems.
Consequently, the project areas under this sub-programme include:

- Mixed cropping systems

- Sole cropping systems

- Irrigated cropping systems

- Other systems

On-farm Studies Sub-programme

This sub-programme concerns itself primarily with evaluating
promising strategies arising from the work of researchers in the
on-station studies sub-programme, other programmes of the Institute and
other research institutes in and outside the country. Research in the
sub-programme is designed to test recommendations originating from all
these sources. Particular attention is paid to those recommendations and
strategies which may be useful in removing the constraints faced by
farmers under the jurisdiction of the Institute. It is expected that by
removing these constraints, desirable and acceptable changes would be
produced in the existing farming systems in the area.

The recommendations and improvements being subjected to evaluation
are normally arrived at through a careful evaluation of the range of
constraints and problems actually facing farmers. In other words,
on-farm studies carried out in this sub-programme are, whenever possible,
based on previous research efforts in the design stage in the on-station
sub-programme. Furthermore, during on-farm studies researchers are
encouraged to, as much as possible, discuss suggested improvements and
strategies with the farmers themselves and with the relevant extension
agents operating in the area.

The research projects in this sub-programme are either
researcher-managed or farmer-managed, depending on the level of farmer
involvement in carrying them out.

The project areas under this sub-programme are as follows:
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- Improved mixed cropping systems

- Improved sole cropping systems

- Improved irrigated cropping systems
- Mechanization systems

a e tudies Sub-

The farming system is influenced by institutions and structures.
These institutions and structures, which are established to support or
influence the farming system, usually consist of collective actions which
control, limit, or liberate the actions of farmers. These include
marketing, credit, input delivery, extension, and social organization.
To be effective, these institutions and structures must be so organized
and structured that they are capable of adequately responding to
improvements in the farming system. Marketing channels, for example,
must operate in such a way that they do not restrict inter farm and inter
regional exchange of the increased production forthcoming from an
improved farming system. Credit institutions must be responsive to the
increased cash flow needs of farming families who are willing to adopt
improved technologies. Ready access by all farmers to the improved
inputs that have been recommended is a crucial requirement for the
adoption and maintenance of high productivity. Effective social
organization would ensure that the benefits accruable from improvements
in the farming system are not concentrated in a few hands but reach a
large number of people in the rural community, thus ensuring widespread
development.

Whether or not food production and the welfare of farmers can be
raised through improved technologies will depend on the establishment of
a whole range of effective institutions and social structures or the
reform of existing ones to support improved farming systems. Since the
studies in this sub-programme involve institutions and structures, they
normally cut across farms located in different parts of an area. They
can be said to be village or country wide, since their impact permeates
the rest of society. Because these studies deal mainly with policies and
structured changes, they are usually macro-oriented and involve more
social scientists than technical scientists.

The studies carried out in this sub-programme are principally aimed
at identifying institutional and social constraints operating in the
farming system in the area and finding solutions to these constraints.
The results of the studies carried out in this sub-programme are
therefore, meant to provide information to policy makers, managers of
services and infrastructures, and other administrative representatives
who are in a position to initiate the institutional and structural reform
which are considered necessary for the successful incorporation of
improved farming systems. In this regard, prototype institutional and
social arrangements are experimented with, usually on a small scale, and
the results and implications of these results submitted to the
appropriate authorities. For example, different extension methods, input
delivery systems, credit schemes, etc., are subjected to experimentation
with the aim of evolving an appropriate set for the prevailing
circumstances and situations faced by farmers.
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The project areas of this sub-programme are:

- Marketing

- Finance

- Input delivery
- Extension

- Social organization

VIT. ILIMITATIONS OF FSR IN NORTHERN NIGERIA

From the preceding discussions, it is obvious that there are a
number of limitations of the FSR strategy as presently being
institutionalized in Northern Nigeria. The most glaring of these is the
omission of the livestock sub-system from the programme.

The livestock sub-system is crucial in understanding the complete
farming system of an area. Furthermore, the crop production sub-system
should be seen as being part of a larger household economic
diversification strategy involving other sub-systems such as livestock
and non-farm activities.

Then why the omission of the livestock sub-system? The problem is
actually a structural one arising out of the fact that national
agricultural research in Nigeria is organized along separate crop and
livestock lines with each national research institute having a mandate
for a prescribed number of crops or animals. Cooperation between the
institute responsible for livestock production and those responsible for
crop production and coordination of their research programmes and
strategies might help in solving the problem. This is, however, not yet
the case.

The other major limitation of the FSR programme in Northern Nigeria
is that it appears to be gender insensitive. This omission is actually
by default rather than by design. The research environment of the
Institute is largely Moslem, where the activities and obligations of men
and women appear to be clearly defined. The man provides food, water,
firewood, housekeeping money and shelter for the family and gifts at
festival times, while the woman provides labour for food preparation,
child bearing and rearing and general domestic chores. In principle she
is not expected to work on his farms or fetch water (Longhurst, 1980).

The above arguments are, however, untenable and do not provide
sufficient explanation for the lack of an active gender content in the
programme., First of all, the argument that women do not engage in farm
work is a myth, as there now exist considerable evidence to the contrary.
Secondly, it is known that almost all social transactions in the area
have, as foundation, an intricate web of social linkages (Longhurst,
1980).

The inevitable conclusion here, therefore, is that the inability of
the FSR programme in northern Nigeria to capture the role of inter
household linkages and intra household relations into the research
process is a serious omission which needs to be rectified. This is the
more critical, as a sound understanding of important inter household
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linkages and intra household relations is a critical prerequisite for
projecting both the short and long term effects of intervention
strategies aimed at improving upon farming systems.

However, the framework for a gender sensitive FSR programme is
already in place and functioning at the Institute. What is needed is a
conscientious effort to actively capture the role of inter household and
intra household relations into the overall research process.

In this regard, an important starting point is the movement away
from the tradition bound, atomistiec and facilitating concept of
"household units"™ or "family units"™ to more appropriate concepts and
boundaries for research, analysis, and action. This would be
accomplished if it is recognized that the most appropriate and convenient
"unit of data collection™ may not necessarily coincide with those of
observation, analysis, or intervention.

CONCLU

There is presently considerable anxiety over the deteriorating food
situation in the developing countries of the world. There is now some
expectation that the national agricultural research centres in these
countries can contribute towards reversing this trend and achieving the
development of their overall economies by reassessing their research
strategies and reorganizing their research structures.

A Farming Systems Research approach lends itself well as an
effective research strategy for increasing agricultural production and
improving the welfare of the farming communities in these countries.
Practical experiences from Northern Nigeria suggest that the conceptual
framework of FSR with its interdisciplinary focus is a useful approach
for improving the production of small farm families.
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INSTITUTIONALIZATION OF FSR&E IN BOTSWANA:
CURRENT PROGRAMS AND ISSUES!

D. C. Baker and J. A. Hobbs

INTRODUCTION

"Institutionalization of FSR&E in national agricultural ministries
has proven to be more difficult than was anticipated a few years back.
In each country where FSR&E is being tried as an organizing framework for
agricultural research and extension activities, the approach has had to
be adapted to a unique institutional environment. Several factors
influence which approach might be most appropriate in a given national
setting. We would postulate the following are among the most important:

. the role of agriculture in national development;

. structure of the agricultural sector;

historical experiences with research and extension;
experiences with donor funded FSR&E projects; and

the range of major problems currently affecting performance of
agricultural departments (not just technology development
problems).

VI &EWN =

This paper reviews each of these factors in Botswana and highlights
implications for the structuring of FSR&E activities.

"Whether to pursue a FSR&E approach™ is not a major issue in
Botswana. There is currently strong support for FSR&E in the Department
of Agricultural Research (DAR), but FSR&E may eventually die from inertia
unless key administrators and field staff in the Ministry of Agriculture
(MOA) are convinced of its value. The farming systems approach should
have the 3-5 years it needs to develop a constituency of supporters
throughout the Government of Botswana (GOB). For now, the key issues are
(a) what form should an institutionalized FSR&E capacity take and (b)
what are requirements for effective research-extension liaison.

AGRICULTURE AND NATIONAL DEVELOPMENT

Agriculture is the most important sector of Botswana's economy
(MFDP, 1980). While it is not the largest sector in terms of
contribution to GDP, over 80% of rural households are involved in
agricultural production activities. A viable agricultural sector is
necessary to stem a growing tide of migrants to towns and large villages

IThis paper is available upon request from: ATIP, Ministry of
Agriculture, Department of Agricultural Research, Private Bag 0033,
Gaborone, Botswana.
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and to reduce the foreign exchange burden caused by importing food to
feed a rapidly growing population.

The importance of agriculture is well recognized in Botswana, in
terms of contribution to national product, food supplies and as a
residual employer. The 1979-1985 National Development Plan mandated an
agricultural development emphasis on arable production, limited resource
farmers, and communal area livestock development. The increased emphasis
on arable productivity represented a significant policy change, even
though development funds for livestock programs still exceed those for
arable production programs. Cattle historically have been the backbone
of the rural economy. However, many households do not have cattle and
the previous development emphasis on livestock production had severe
equity implications. Equally important, food grain imports have been
averaging in excess of $20 million annually since 1976, not to mention a
growing dependence on food aid, reaching more than $10 million during the
last 2 years (Sigwele, 1984).

The importance attached to the dual objectives of agricultural
improvement (equity and food self-sufficiency) led to an expanded
allocation of public resources to the Ministry of Agriculture (MOA)
during the 1979-85 National Development Plan. Still, financial and
trained manpower resources available to the Ministry of Agriculture
continue to be extremely limited (Litschauer, 1980). Not unexpectedly,
there has been little progress toward the goals envisioned for
agricultural policy in the 1979-1985 National Development Plan. If
anything, after 3 years of drought and a phasing down of donor funded
agricultural research2, realization of the goals lies more distant in the
future.

The current National Plan ends next year. The 1985-1991 National
Plan calls for a continued emphasis on arable production but, reflecting
impact of an on-going drought, stresses measures to increase total
production. As a result, several production systems are targeted for
improvement: under irrigation and in floodplains as well as in dryland
farming; for medium resource farmers as well as the low resource farmers
targeted in the current plan.3 Demands on agricultural research and
extension can be expected to increase correspondingly. FSR and close

’Three donor funded agricultural research projects responsible for a
large portion of current research, including 2 of the 4 major farming
systems projects, are being phased out. None will last beyond the coming
cropping season.

3The potential for irrigation is limited in Botswana. Irrigation
projects would likely require major capital investment and would be
centered either in the freehold sector or in the northwest of Botswana.
In either case, the number of producers benefiting would be small. Thus,
expressed interest in irrigation and medium resource farmers represent a
subtle but significant shift in national policy toward an increased
emphasis on production goals, even if at a cost in terms of rural equity.
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research-extension liaison are explicitedly identified as major vehicles
for agricultural improvement (Sigwele, 1984).

AGRICULTURAL SECTOR OVERVIEW

Characteristics of the agricultural sector structure are presented
in Table 1.4 There is a very small freehold sector comprised of 360
farms which accounts for a disproportionate share of area cultivated,
total food crop production, and cattle offtake. A minor proportion of
government research and extension activities are oriented toward the
freehold sector, despite its contribution to total production. This
reflects a political judgement that the predominantly white freeholders
can and should be largely self-sufficient in gaining access to capital
resources and technological recommendations.

Table 1 highlights the dominance of livestock in Botswana's
agricultural economy. The national cattle herd is estimated to be 2.}
million and this is down from estimates of 3 million before the current
drought. These figures can be compared to a population of around 1
million people. Farms with cattle have on average 40 head. The relative
wealth and security provided by substantial cattle herds importantly
influences farm management stgrategies of Batswana. MOA programs must
take this into account, as well as two less promising facts:

1. nearly 30% of households have no cattle and many others
have very few cattle, and
2. annual offtake from cattle herds is extremely low.

The offtake figure in Table 1 is around 10% but this was following a
second year of drought. If the drought ends, offtake figures over the
next 4-5 years could be even lower as farmers try to rebuild their herds.

As is true throughout much of Africa, smallstock and poultry are
owned by most farmers and represent an underexploited opportunity for
farm productivity improvement.

Cro oduction

uFigures in this and the next table are based on a national
agricultural census conducted annually. The survey is a joint effort of
the Agricultural Statistics Office of the Division of Planning and
Statistics in the Ministry of Agriculture and the Central Statistics
Office in the Ministry of Finance and Development Planning. The sample
frame used for the survey is the 1981 Botswana Population Census Frame
(the first year was based on an earlier population census). One-third of
freehold farms were randomly selected. Each year, approximately 2,000
traditional farms are selected in multi-stage sampling with a probability
of selection in each area proportional to the number of dwelling units.
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Sorghum is by far the most important crop in Botswana.
Approximately 90% of farms growing crops plant sorghum and the area
planted to sorghum mixtures accounts for much of the area planted. Maize
and various beans, particularly cowpeas, are grown by most households, as
are various types of melons, watermelons, and sweet sorghums.

Total production of the major food crops is extremely low, as can be
seen in Table 2. Even in the best year of the four presented, 1981,
total production of all four categories of food crops combined was under
50 kgs/person living in Botswana. Yield figures for even the fairly
normal seasons of 1980 and 1981, just over 200 kgs/ha of sorghum, reflect
what many farmers might expect to harvest but this can range from 0-600
or 800 kgs/ha.

The sequence of seasons in Table 2 shows the susceptibility of crop
production to low and unreliable rains. Average annual rainfall is
around 500-650 mm. in the areas producing the bulk of arable crops, with
a unimodal distribution concentrated between November and March. Periods
of drought take place nearly every year but total rainfall and rainfall
distribution were particularly poor in 1982 and 1983, resulting in almost
complete crop failure. Figures of 80-100 kgs. of sorghum and 12-15 kgs.
of beans per farm during 1982 and 1983 are only as high as they are since
some farmers in some localities were quite lucky.

Crop production trends hold two key implications for FSR&E
activities in a country were arable productivity improvements are a major
objective of agricultural development policy.

1. Rural Batswana would be foolhardy to try to rely on crop farming.
In fact, crop farming is a less important income source than
livestock, traditional beer brewing, and remittances for a
majority of Batswana farming households. Public and private
resources devoted to arable productiuvity improvements have
high opportunity costs relative to returns likely in arable
production, even with improved practices.

2. Cropping results obtained in any season are largely beyond control
of individual farmers. As a result, most farmers follow a
minimal input approach to crop farming.

Farm Practices

Farming practices are quite similar throughout Botswana, although
there is enough variation to be taken into account in the Ministry of
Agriculture's research and extension programs. Still, the problem is
more one of finding any alternative sets of practices, rather than
location specific adaptation of technologies.

Promotion of animal traction is not an issue in Botswana, as it is
in many African countries. Nearly all land is mechanically ploughed and
has been since the mouldboard plough was introduced in the early part of
the century. Most draft power is provided by cattle (64% of households),
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usually teams of six to eight.5 Tractor (24%) and donkey (10%) traction
are rapidly becoming major sources of draft power. Private contract
services account for most of the tractor traction used. The potential
associated with an increased use of tractors, such as earlier ploughing
and deep ploughing, is of major interest to the MOA. Donkeys may also
have some advantages relative to large teams of untrained oxen, and are
an important component of a national farm capital loan program. Despite
limited importance nationwide, donkeys have nearly completely supplanted
cattle traction in 10-15% of villages. The whole farm system
implications of shifts in draft power is an important area of research.

A majority of farms rely on traction they own, but 44% either hire
traction or obtain it through family help or various forms of resource
exchange or sharing agreements. Ownership is important since
non-traction owners cannot control the timeliness of ploughing vis-a-vis
planting rains. Timely planting is one of the major determinants of
plant stand establishment, which is in turn a major determinant of
cropping outcomes (ATIP, 1983). Essentially all recommended changes in
cropping practices derived from experiment station research have required
that farmers have control over draft resources. Research on solutions
for non-traction owners has only been considered important in the last 5
years and the extension service has yet to make a significant
reorientation toward non-owners.

Nearly all crops are broadcast seeded (91% of farms) and most seed
is planted in mixtures (70% of sorghum and maize seed: 87% of cowpea
seed). This is remarkable in light of extension efforts for over 30
years (ARS, 1959) to encourage farmers to row plant. Improvements in
planting methods remains a top priority for research and extension
officers but no one has yet demonstrated to farmers' satisfaction that
"improved practices™ are really improvements.

Very few farmers use fertilizers, either manure (5% of farms) or
chemical (3% of farms). Manure application is an extension
recommendation but is not a priority topic. Most cattle in Botswana are
kept on communal grazing areas, often some distance from farmers' fields,
and it is not considered practical to collect and apply the quantities of
manure necessary to achieve a significant response on a whole field
basis.

Few Batswana farmers weed more than once (8% of farms) and many
farmers will not bother to do a single weeding unless a sufficiently
promising plant stand is achieved. The amount of weeding done is a
classic case of farmers making intraseasonal adjustments to anticipated
cropping outcomes. Multiple weedings, as a means of improved soil
cultivation, as much as for reducing weed burdens, is another long
standing research-extension recommendation which farmers view as being of
questionable value.

S5These figures, referring to the 1982-83 cropping season, are drawn
from ASU & CSO (1984).
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C TENS M TRY RIC E

Agricultural research and extension activities, and interaction
between extension and research workers in Botswana, have generally been
less effective than government and agricultural administrators wished
them to be. In an attempt to improve these the organization of the
Ministry of Agriculture, particularly of the extension section, has
undergone many changes over the years.

S erspec e

Initially all agricultural and livestock activities of the
government were centered in Mahalapye. The first research/extension
officer posted to the Department of Agriculture (in 1926) was a Dairy
Inspector. This officer of the Dairy Division was assigned a dual
responsibility: finding best management practices for dairy production
and persuading local farmers to adopt them. His activities involved
trials and demonstrations on local farms.

In 1935 all government agricultural endeavours were incorporated
into a Ministry of Agriculture and the Dairy Division was renamed the
Agricultural Division. The following year the first Agricultural (as
opposed to Livestock) Officer was appointed. The new Officer began work
by planting crop observation trials. Early research investigtaions
consisted of trials and demonstrations on farmers' fields in the
Mahalapye area. Later, more precise studies were undertaken on land
controlled by the research organization: the Morale Pasture Station and
the Mahalapye Experiment Field.

Over the years, additional staff members have been appointed and
agricultural services have been expanded. Meanwhile, research and
extension have grown farther apart.

By the mid-1960s, the Division of Agriculture had been split into
two departments, Agriculture and Veterinary Services and 10 units had
been established in the Department of Agriculture. Research was
undertaken in many of these units and many were involved in extension
activities., Administrators and most senior staff, including specialist
extension officers, were headquartered in Mahalapye. The main experiment
station was located at Mahalapye but research activities were
decentralised, with 8 experimental unit fields distributed across the
country. Similarly, extension personnel were posted to 12 district
offices.

In 1966, the Ministry was moved to the new Capitol, Gaborone.
Research and related activities moved to Sebele, 10 km north of Gaborone,
in 1967. Work at Sebele from 1968 to date has included variety trials of
dryland crops, soil fertility and crop rotation experiments, soil
moisture studies and entomological investigations (Gollifer, 1979).6

6The Dryland Farming Research Scheme (DLFRS), established in 1971 at
Sebele, has been the backbone of arable research activities in Botswana
over the past 15 years. Studies have been made of tillage methods,
planting dates and plant populations, moisture conservation, crop
physiology, crop protection, and implement design and construction.
DLFRS will end after the coming season.
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Since 1970, livestock research has been conducted under auspices of
the Animal Production Research Unit. While a limited program of range
management research had been conducted since the 1930s, there was little
information at independence in 1966 on which to base extension advice for
the country's livestock sector (APRU, 1980). APRU's first priority has
been improvement of beef production through breeding. Its general
emphasis has been development of a technical basis for commercialization
of the beef industry. Little attention has been given to herd owner
objectives, communal area management practices or to motivations in
livestock raising (Behnke, 1982).

By the late 1960s and early 1970s it was clear that the Agricultural
Extension section was not accomplishing its mission in a satisfactory way
and, separated physically from agricultural research activities, liaison
between extension and research deteriorated. Agricultural extension
activities were being carried out by several sections in the MOA. There
was great overlap and much confusion.

In 1975, after an exhaustive study of the Ministry structure,
functions, and activities, especially extension, the Ministry was
reorganized into four departments: Animal Health (veterinary),
Agricultural Research, Agricultural Field Services (extension), and
Cooperatives, A Division of Planning and Statistics and the Botswana
Agricultural College were also included. This remains today the basic
organization of the MOA.

urrent ization of the MOA

The major units responsible for research and extension activities
are the Departments of Agricultural Research (DAR) and Agricultural Field
Services (DAFS), respectively. Some sections of the Division of Planning
& Statistics (DPS) conduct on-farm research but this research generally
is not to support technology development and dissemination.” The DPS,
attached to ministry headquarters, is far removed administratively from
the DAR and DAFS.

The Department of Agricultural Research (DAR) consists of a Division
of Arable Research, an Animal Production Research Unit, an Estate
Management Unit, and a Laboratory Services Unit. At present, the primary
location for field research is the Content Farm at Sebele, where the main
experiment station is located. Sub-stations are located at Goodhope,
Mahalapye, Motopi, and Moshu. Experiments are also conducted by a mobile
soil fertility unit on farmers' fields. The Animal Production Research
unit conducts research on 18 MOA farms spread throughout the country.
Three FSR&E projects, carrying out studies and experiments on farmers'

TThe Farm Management Unit conducts an annual farm management survey
of approximately 165 farmers. The Agricultural Statistics Unit conducts
a less intensive national agricultural survey each year of a large sample
of randomly selected farmers. The Rural Sociology Unit has been quite
active in village level research, particularly on the subject of local
institutions.
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fields in four of the five major agricultural regions, are under the
direction of the Chief Arable Research Officer. (The fourth FSR&E
project, working in the remaining main agricultural region, is located in
the Department of Agricultural Field Services.)

The Department of Agricultural Field Services (DAFS) contains four
major divisions: Animal Production, Crop Production, Land Utilisation,
and Agricultural Management Associations. An Agricultural Information
Section, servicing the entire MOA, and a Field Section are also included.
The latter is the major field operations unit in the Department. The
above divisions and sections of DAFS, particularly the Field Section, are
responsible for all direct farmer contact by the MOA, except that done by
Animal Health and Cooperatives. These two units retain their own
extension staff.

On paper the organization is a good one. Chains of command are
spelled out clearly. Extension work is funnelled through the
village-level worker who is best acquainted with problems of the area and
with the needs and desires of individual farm families. Technical
information is provided to field workers (in principle) by regional
specialists, who are expected to keep up-to-date in their subject matter
areas by reading, observation, contact with outstanding farmers, and with
research workers. Unfortunately, as is discussed below, the research and
extension departments do not function as is envisoned on paper.

RRENT FSR&E PR IS

This section presents an overview of the four major FSR&E projects
in Botswana. The overview of each project is necessarily selective: each
project has been active for multiple seasons and has involved efforts of
numerous field officers and support staff. Moreover, foci of research
and methodologies of each project have been evolving over time.
Attention will be centered on approaches to FSR&E as these relate to
eventual institutionalization of FSR&E in Botswana.

Evaluation of Farming Systems & Agricultural Implements Project (EFSAIP)8

EFSAIP, started at Sebele in 1976, was the first multidisciplinary
project specifically mandated to test agricultural technologies on
farmers' fields in Botswana. The project was not conceived as a farming
system project. The original objective was to test under farm conditions
the possibility of reducing animal draft team size by use of a
multi-purpose tool carrier. The tool carrier was compared with the
extension recommended system of mouldboard ploughing and row planting,
and to the traditional broadcasting system.

8This section is based on Brown et al. (1983). Information on
recent EFSAIP activities is available in EFSAIP (198%4).
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Within a couple of seasons, the orientation of EFSAIP shifted to a
systems perspective. A main impetus to the shift was failure of the
target technology, the tool carrier, to reduce draft power inputs when
used under farmer conditions. The project objective was modified toward
development and testing of alternative machines and cultivation
practices. At this stage, system description/diagnosis became an
important project activity.

EFSAIP is unique among the FSR&E projects due to use of both
research station and farmer field trials. The project continues to be
located at Sebele, where technology design, prototype fabrication and
testing take place. Farm trial work is carried out with cooperating
farmers in adjacent land area.

EFSAIP has pioneered use of the extension service in the
dissemination phase of their program. After promising farm trial results
with row planter and plough-planter (a planter unit mounted on a plough)
units, initially designed by the EFSAIP agricultural engineer, a country
wide testing program was established in cooperation with the extension
service. Through this program, more than 100 of each unit have been made
available to ADs throughout the country to use in trials/demonstrations
on farmers fields.

1984 is the last season for which EFSAIP is funded. Currently, it
is planned that EFSAIP will leave behind two residual units: a farm
machinery unit running an implements workshop and a small farming systems
unit comprised of an agronomist. The agronomist will be supported by
local ADs, thereby institutionalizing a linkage with extension. It is
expected that these units will soon be staffed and financed from the
recurrent budget of DAR.

Integrated Farming Pilot Project (IFPP)9

IFPP is the most distinctive approach to FSR&E in Botswana,
combining elements of both the farming system approach and the integrated
rural development (IRD) approach which was popular in the 1970s. Also,
IFPP is the only FSR&E project institutionally located in the extension
service. IFPP officers have on-line extension positions for the
Pelotshetlha District where the project is located. Six project ADs act
as research assistants as well as extension agents.

Phase I of IFPP started in 1975. Initially, the project had two
aims:

1. to test under on-farm conditions new systems of cultivation
developed by research, and

2. to pilot an integrated approach to rural development.

9This section is based on Hunter (1983) and IFPP (1983).
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IFPP provided the extension situation under which farmers tried out
recommendations. As a pilot development project, efforts were undertaken
to create a favorable environment for farmers to modify their farming
practices. For example, project ADs were assigned 1/2 to 1/3 as many
farmers as other ADs and had 1/10 to 1/50 as much area to cover. 1In
addition, several activities were supported which increased farmer
welfare directly as well as improved circumstances for technological
change.

Despite favorable circumstances, IFPP found, as did EFSAIP, that
many advantages envisioned for MOA recommendations did not work out.
Little progress was made in modifying recommendations since IFPP only
worked with farmers trying proposed packages and therefore had no
comparative basis for designing modifications or alternatives. However,
IFPP was able to identify lack of draft power and machinery, unfenced
land, and a need for more reliable sources of drinking water as possibly
greater constraints than failure to adopt new dryland farming methods.
These conclusions were an important factor influencing design of a
national farm capital subsidized loan program (Purcell, 1982).

Phase I of IFPP ended in March 1981. There was a substantial
reorientation of the project during Phase II. In Phase II, descriptive
and diagnostic research has received much increased priority. Farmer
participation has been expanded to take account of the on-line extension
responsibilities of the project. Implements testing has been
deemphasized relative to evaluating flexible management strategies and
IFPP is leading the way nationwide in communal area livestock research.

Phase II of IFPP will run until March 1985. Several positions held
by IFPP officers will be absorbed into the DAFS field section for the
Southern Region. The extent to which these positions will be redefined
to have regional responsibility, rather than continue to focus on the
current project area, has not yet been worked out.

Experiences of IFPP point out difficulties of defining solutions for
general improvements in rural income and farmer welfare, as opposed to
the narrower task of defining solutions for improving agricultural
productivity. Three particularly key issues facing the MOA in evaluating
the IFPP experience are:

1. Can the country afford to concentrate a comparable level of
resources into relatively small, progressive areas and,
even if this is possible, is it the best long run
development strategy?

2. Would more progress have been made toward agricultural improve-~
ment goals if the project had not had such a broadly diffused
development program?

3. While infrastructural and institutional development are needed
components of the development process, should responsibility for
for these tasks be assumed by MOA FSR&E activities when
other ministries otherwise have responsibility for efforts
in these areas?
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These questions are not easy to answer for IFPP since, unlike IRD
projects in other countries, IFPP does have a strong production systems
component which could, in principle, lead to self-financing development.

Agricultural Development Ngamiland Project (ADNP)10
Phase I of ADNP started in 1979 with the following objectives:

1. to design, develop and promote appropriate agricultural
technological packages for different socioeconomic farmer
groups, paying particular attention to resource poor farmers,
and

2. to provide useful information about circumstances of farmers
in particular, areas which could be of vital importance to other
agencies.

With a dual mandate of technology development and farming systems
policy perspective, ADNP was the first project in Botswana to be
established as a farming system project. Phase I was oriented toward
system description and diagnosis. System diagnosis focused on arable
management practices, draft availability and importance of
non-agricultural income activities.

Phase II, which focused on technology development and dissemination,
started in 1982. During Phase II, ADNP activities have been concentrated
on the Communal First Development Area (CFDA) which covers three villages
in Ngamiland West. Integration of ADNP into a CFDA framework is a
distinctive feature of the project.

CFDA is a development approach being pursued by the Ministry of
Local Government and Lands. The concept of CFDAs is based on an
assessment that there is a need for comprehensive development efforts to
be targeted in selected communal areas (Brown, 1982). A CFDA is
identified in each administrative district where integrated rural
development packages are designed and implemented with a goal of raising
rural incomes and creating jobs.

The role of ADNP in the Ngamiland West CFDA is to design and test
improved technologies with different groups of farmers in conjunction
with the extension service. Also, ADNP meets with other CFDA personnel
on a regular basis in an effort to help formulate policies for the CFDA
and establish priorities for support system development. The key
distinction between approaches being followed by ADNP and IFPP is that
ADNP is providing an FSR&E component to an existing government
development program rather than subsuming a range of development
activities into a FSR&E project.

ADNP is scheduled to continue until 1986, when the CFDA program in
Ngamiland will end. Unlike the situation faced by other FSR&E projects

10This section is based on Maphanyane et al. (1983).
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in Botswana, ADNP deals with two distinct farming systems: melapo
farming, which is based on use of floodplains after flood water recedes,
and dryland farming. Also, unlike farming systems elsewhere in Botswana,
farming in Ngamiland is dominated by maize and many farmers rely on crop
production as their primary livelihood.

Agricultural Technology Improvement Project (ATIP)11

ATIP, started in 1982, is the first FSR&E project initiated with an
explicit goal of improving the capacity of the MOA's research and
extension departments to develop and effectively extend farming systems
recommendations. Several component activities contribute to this
purpose:

1. An agricultural economist has been based at the Sebele
research station to strengthen the capacity for
multidisciplinary analysis of research results and to provide
an input into planning at MOA headquarters.

2. An agronomist has been appointed to a newly created position
of Research Extension Liaison Officer (RELO) to help
strengthen linkages between research officers in DAR and
extension personnel in DAFS.

3. Two FSR&E teams have been established: one based in Mahalapye
with a mandate to cover the Central Agricultural Region and
one in Francistown with a mandate to cover Tutume District in
the Francistown Agricultural Region.

y, 22 person-years of long term training, and opportunities for
short-term training, are being provided for MOA officers, with
a view toward reducing trained manpower constraints in the MOA
as well as leading to a permanent capacity for FSR&E.

During the first two years of the project, ATIP concentrated on
technology development and improvement of research-extension linkages.
Long term training commenced for six individuals. Six additional MOA
officers are receiving on-job training as counterparts to ATIP personnel.

The core of the project is the two FSR&E field teams. Each team is
comprised of an agronomist and an agricultural economist. In addition,
an animal scientist is based in Francistown, with a mandate to conduct
research in both project areas. The Mahalapye team was established first
in 1982. The Francistown team began research in 1983.

The two ATIP FSR&E teams set independent research agendas, but with
a substantial commonality in research methodology. Both teams:

11pdditional information on ATIP objectives and research approach is
available in ATIP (1983, 1984).
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1. give priority to whole farm studies, involving a multiple
visit resource use study and field technical monitoring;

2. focus research on target groups defined in terms of endogenous
human circumstances rather than institutional or technical
circumstances;

3. use a semi-case study approach to facilitate a detailed
longitudinal understanding of farmers' problems and
objectives;

y, rely on special subject technical and interview surveys to
generate information on particular problems or subject matter
topics in a time and cost efficient manner (taking advantage
of the project's three micro computers); and

5. are exploring a wide range of system interventions, with an
emphasis on modified tillage-planting systems, via trials with
varying levels of researcher and farmer involvement.

ATIP is institutionally linked to the extension service in two ways.
Foremost is the RELO. The RELO has pursued several efforts to improve
research and extension linkages.!2 Second, the FSRGE field teams are
linked with DAFS, DAR, and the Division of Planning and Statistics (DPS)
through secondment of officers to ATIP. The FSR&E teams also have given
priority to developing informal liaison with extension at the regional
level. These efforts have included the following:

1. DAFS officers are kept informed as to ongoing activities and
have visited on-farm trials on many occasions.

2. Extension agents have been informally and formally interviewed
in order to gain their perspective on farmers' problems,
constraints on AD effectiveness and priorities for research.

3. A seminar on contributions of the farming systems approach to
ADs was presented to ADs in the Central Region at an
in-service training course (Baker and Norman, 1983).

y, Plans have been finalized to cooperate with the Central Region
Crop Production Officer in an ATIP designed tillage-planting
scheme to be implemented by six selected ADs. This represents
an exploratory step toward incorporating ADs into the final
state testing of technologies.

M FECTI T ALTZATION OF FSREE

FSR&E is not viewed by MOA administrators in isolation from the

12The primary activities of the RELO have been: (a) repeated visits
have been made to each DAFS regional and district office; (b) a survey
was administered to all research and extension officers to gain insight
as to problems and opportunities for promoting improved linkages; and (c)
a farming system workshop was organized to explain the objectives and
methodologies of FSR&E to DAFS fields officers (Hobbs, 1984).
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entire range of activities of the MOA. The eventual fate of FSR&E and
the format to be taken in FSR&E activities depends on contributions FSR&E
activities make to solutions for the entire range of problems and issues
facing the MOA. This section identifies several key problems which are
likely to affect the future of FSR&E in Botswana.

ck earch Rec endations

Crop research investigations were started in Botswana nearly 50
years ago. In spite of a long and active research program, research
findings have been minimal. Because research results have been limited,
crop production improvement strategies suggested by extension to farmers
have not changed much over the last 30 years or so.

The lack of progress in generating new recommendations for the
extension service holds three key implications for FSR&E:

1. FSR&E is not likely to identify changes in practices which
will significantly increase farmer productivity in a
reasonable short time frame. As a result, FSR&E must seek
ways of gaining credibility and support of top MOA
administrators other than usual promises of quick results
(Norman and Baker, 198Y4). Each FSR&E project has decided it
is necessary to invest a large amount of time and resources
into system monitoring in order to identify sources of
variation in system performance. On-going systems description
and diagnosis is like to be a permanent feature of FSR&E in
Botswana.

2. The extension service has been communicating incorrect or
partially correct messages to traditional farmers for so long
that neither these farmers nor extension agents are likely to
be receptive to FSR&E recommendations. Much effort will have
to be put into dissemination stage activities and extension
agents will have to be kept informed and active in the
technology development process in order to generate enthusiasm
for FSR&E recommendations.

3. Lack of recommendations reflects lack of possibilities. FSR&E
recommendations are likely to pertain to minor modifications
of existing recommendations, to increase the likelihood of
benefiting farmers. The level of benefit still may not be
great in many years. Thus, the FSR axiom of concentrating on
improved practices offering net benefits of 30-50% are
irrelevant in Botswana. No clear rule of thumb exists to
direct research, whether toward leverage points having higher
potential returns, but unlikely to be implemented by farmers,
or minor changes with minor impacts in most years, but ones
that can be more easily tried by farmers.

(0) €es S

Botswana has a small population and is not a wealthy country. Funds
for development, although .greater than those available in many low income
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countries, are not sufficient to do all that could, or should, be done.
Shortage of funds for research has restricted the range of research
projects that have been undertaken and has curtailed funding that can be
assigned to each. This has usually meant that numbers of staff have been
low and activity in each area is often inadequate.

Shortage of funds has prompted the GOB to search for donor agencies
willing to support needed research projects. When this happens some good
work is accomplished but partial control over research priorities passes
from Batswana staff to that of donor agencies. The fact that past FSR&E
projects have been funded by donor agencies has been of great financial
benefit to Botswana. The fact that this has meant compromising MOA
control over research activities has not eluded MOA administrators.

FSR&E projects are in a position where they have to demonstrate
benefits of the FSR&E approach to justify donor agency influence, even
where nearly 50 years of prior efforts have not done so. To the extent
concrete results are not apparent to MOA administrators, the farming
systems perspective and current calls for close research and extension
liaison could be rejected without adequate trial as part of a broader
movement to gain control over national development efforts. On the other
side of the coin, the ephemeral interests of donor agencies are
notorious. FSR&E could be abandoned by donor agencies before FSR&E
activities in Botswana have had time to develop an "institutionally
location specific™ model of FSR&E which is within the recurrent budget
and manpower constraints of the GOB.

n te S

Because of Botswana's shortage of trained manpower, particularly
those with university degrees and post graduate qualifications, the
senior posts of the DAR are filled largely with expatriates. A 1980
study showed 66% of posts in the MOA were localized, but that only 38% of
top professional posts were Batswana and only 23% of posts in
Agricultural Research were localized (Litschauer, 1980). The only
alternatives to a largely expatriate senior research staff in Botswana
would be (a) to put less qualified people with little or no research
experience into senior positions, or (b) to reduce research activity
drastically.

Dominance of research by expatriates can have unfortunate effects on
the research process and on development in general.

1. Expatriate officers initially are not as familiar with the
major agricultural problems as a local officer should be.

2. Expatriates are less familiar with the language and customs of
Batswana and cannot as easily become acquainted with the
situation facing farmers as a local researcher ean.

3. Since many expatriates stay relatively short periods of time,
they may leave before their increasing knowledge helps and
before projects they initiate have reached a fruitful stage.
Research may lack continuity.
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y, Where these officers are supplied by a donor agency, they
usually are working on a pre-arranged project that is
relatively difficult to amend or modify.

Accordingly, unanticipated conditions that arise between
project implementation and completion cannot be studied, no
matter how important they may appear to be.

At this stage in Botswana, it would be difficult - if not impossible

" - to institutionalize FSR&E field teams, even if funding problems could

be overcome. There are too few Batswana with sufficient training to
design and implement farming systems programs. For this reason,
institutional inflexibility stressing establishment of separate FSR&E
units and FSR teams is likely to work against the possibility of
institutionalizing a farming systems approach in Botswana. In the
foreseeable future, competent individuals with advanced disciplinary
training will be needed to staff top administrative positions and Sebele
basic research programs, rather than be sent to do adaptive field
research in particular localities.

The lack of trained manpower introduces another issue in the
stationing of MOA officers. If an individual is one of few with advanced
training, he or she is unlikely to accept assignment to a small town or
village while colleagues with comparable training are living in Gaborone
and quickly working their way up the administrative ladder.

) of eriments

In an ideal FSR&E world, proven component technologies are available
from experiment station research which can quickly be combined into two
or three best bet packages to be screened in on-farm trials. Farmers
play a role from the beginning of the adaptive research process and as
soon as possible carry out farmer managed and farmer implemented tests
(FM, FI). The ideal situation does not exist in Botswana.

Three circumstances suggest researcher managed and implemented
trials (RM, RI) and researcher managed, farmer implemented trials (RM,
FI) will need to play a relatively greater role in FSR&E than FM, FI
trials in Botswana.

1. Personnel in all the FSR&E projects agree that differences in
endogenous circumstances of households dominate technical and
exogenous human (institutional) circumstances in determining
the set of farming practices used by a household. It would be
impossible to screen technologies for all the possible
combinations of household endogenous circumstances.

2. There is a long history of research on sub-stations.
Sub-station research already provides information on trial
results under different rainfall and soil patterns. This
research is less expensive than would be location specific
research on farmers' fields.




3. Farmers cannot be expected to provide controls necessary to
evaluate relationships between circumstances and outcomes.
Optimal conditions for planting are limited in most years and
farmers naturally give priority to their activities rather
than researcher initiated activities. Years can be lost by
researchers when farmers fail to put in trials when and how
instructed. Approcaches leaving most management to the
discretion of farmer shave not been successful in getting
farmers to "control" even the one or two experimental
variables that constitute the core of a trial.

The main implication of the above for FSR&E is that an efficient
research resource allocation strategy will leave responsibility for
fitting technologies into the circumstances of particular types of
households to village extension workers. An "up-the-ladder" orientation
would also mean extension agents have to be closely integrated into the
technology screening process so they will understand advantages and
disadvantages of each technical change for households with different
endogenous circumstances.

ensi oac

The main activity of early extension workers in Botswana was
demonstration in farmers' fields.

In 1964 the Pupil Farmer Scheme became the established mode of
agricultural extension. In this approach, each Agricultural Demonstrator
(AD) concentrated on improving the practices of about 25 farmers. In
order to qualify for the scheme a farmer had to own a plough and draft
oxen, and needed some destumped land.

The scheme's concepts were sound and participating farmers did
become much more productive with time, but recommended technologies
rarely spread from pupil farmers to their neighbors. Also, ADs were
often too busy with their pupils to spend time with other farmers. This
meant that extension workers had influence on a very small segment of the
total farming population.

With an apparent need to broaden the clientele of ADs, the thrust of
the extension approach was changed in the mid-1970s. ADs now are
required to work with groups of farmers whenever possible, Different
approaches are used for communicating extension messages to the entire
farming community, including demonstrations, speaking at village
meetings, and participating in village groups.

Although change away from the Pupil Farmer Scheme may have been
needed, the loss of contact with and response from progressive farmers
had a psychological effect on many ADs. They lost enthusiasm for their
work and some never gained it back. Moreover, most ADs continue to work
primarily with more progressive farmers, but do so less effectively than
they did when the Pupil Farmer Scheme recognized the advantages of doing
so.

FSR&E activities might facilitate adoption of an extension approach
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which is in between the Pupil Farmer Scheme and the community-at-large
approach. The "recommendation domains" concept in FSR methodology calls
for identifying solutions for groups of farmers facing the same key
problems and having similar exogenous and endogenous circumstances. If
potential solutions can be found for a few easily identified RDs,
extension workers can be instructed to work with representatives of each
domain.

To enable a move toward a RD or target farmer approach in extension,
FSR personnel, Sebele researchers, DAFS and the Division of Planning &
Statisties will need to agree on an RD framework which reflects (a)
farmer circumstances, (b) existing and potential production technologies,
and (c) national objectives for the agricultural sector.

ck of Traini o tension Workers

Most extension workers in Botswana are not adequately prepared for
their jobs. It is difficult to get well trained manpower to support the
development work that needs to be done; untrained individuals are more
easily overwhelmed and therefore less likely to engage in a range of
activities promoting a range of solutions for a variety of targeted
farmer categories. Additional steps must be taken to do the best
possible job of training extension workers before they begin their
service. In addition every opportunity must be taken to increase their
expertise as they work on their jobs.,

Formal training is likely to continue to be a major constraint.
Certificate holders (Agricultural Demonstrators and Agricultural
Supervisors) have a minimum of academic training, three years of
secondary schooling or less, and their professional training is short and
superficial. Even specialist officers in the regions and at headquarters
are seldom specialists by either training or experience when they start
their work in the Department.

It appears that the best hope for developing a better trained cadre
of extension workers is to establish a good in-service training program.
For this to take place all levels of staff must undergo training so that
senior officers will be able to train newer or lower level of staff.
Because they are: (a) involved in research and extension, (b) have close
contacts with experiment station researchers, extension field workers,
and farmers, and (c) generally have advanced disciplinary training.
FSR&E personnel can gain tremendous visibility and credibility by leading
the way in developing appropriate in-service training courses.

Lack of Personal and Professional Support

The morale and efficiency of individual extension workers is low.
Extension workers blame this on lack of support for their field
activities. Inadequate housing, poor or no extension equipment,
insufficient transport, little supervision, and poor opportunities for
advancement are but a few of the complaints commonly heard from ADs and
field officers.

Some complaints arise because funds are lacking to run the extension
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service, but some, if true, must come from lack of interest or dedication
on the part of administrative personnel in DAFS. The main purpose and
function of all administrative and specialist staff in extension should
be to train and support field workers (ADs and ASs) in the work they need
to do. However, there seems to be little interest in this type of
activity in the DAFS, and even if there were interest, funds to address
many AD complaints are lacking.

Until steps can be taken to improve the working and living
conditions of extension agents, there will be a morale problem and
inefficiency. While successful FSR may generate enthusiasm among ADs for
their work, a more important lesson for FSR personnel is that they should
have minimal expectations for the contributions of ADs to technology
development and monitoring for the foreseeable future. Even efforts to
stimulate discussion among ADs over farmers' problems and potential
solutions may be seen as one more burden rather than an acknowledgement
of AD expertise.

urd e o d Other Non-Educat A iti

The major responsibility of agricultural extension workers should be
non-formal education of rural people. Unfortunately, there is a tendency
for many individuals and organizations inside of and outside of
government to look on field extension agents as a handy source of labour
ready to undertake a great variety of activities. These activities may
help farmers and may actually be good programs, but non-education
activities reduce the agent's time to do the job he or she needs to do.
Drought relief supervision, organizing and supervising work-for-food
programs, measuring acreages for ploughing subsidies, dispersing seed,
ete, are all useful activities, but they leave extension workers with
little or no time to perform their essential function as agents of
change.

When useful FSR&E screened packages become available and extension
agents have a good set of practices to promote, many other chores will
have to be taken from them so that they can do their job. Of course, the
question remains as to who else will perform the various required service
and regulatory activities now performed by extension agents.

Isolation of Res ch Offic

The Department of Agricultural Research is located at Sebele, with
most senior researchers housed there. The Department of Agricultural
Field Services is headquartered in Gaborone. DAFS regional and district
staff are dispersed throughout the country. Field workers often are
located in rural areas far from district and regional offices.
Accordingly it is difficult for research workers to meet extension
administrators, and even more difficult for researchers to meet extension
workers and farmers. Lack of contact has two major effects: Tesearch
workers may not study the right problems, and solutions developed by
research may not be transferred to the farmers.

Steps taken under the four FSR&E projects have made substantial
contributions toward improved research and extension liaison. But FSR&E
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personnel represent a minority of DAR and DAFS officers. The continued
isolation of a majority DAR researchers from the rest of the MOA, and
from farmers, does not suggest there is much room for optimism regarding
the priority placed on research and extension liaison. For the present,
FSR&E personnel need to explore ways liaison might be better accomplished
among all research and extension officers, not just those engaged in
FSR&E activities.

CONC C T

The harsh and unpredictable climate of Botswana makes it difficult
for research and extension workers to develop and disseminate
recommendations, and hazardous for farmers to invest labour or capital in
"improved" practices.

Despite the difficult challenge facing research and extension
workers, agricultural research and extension activities, and interaction
between research and extension workers, have been less effective than
they could have been. Repeated reorganizations of the Ministry of
Agriculture have failed to establish an effective approach for research
and extension. In fact, research and extension have grown farther apart
over the years.

The FSR&E approach holds promise for overcoming some of the problems
facing the MOA in Botswana. It was fortuitous that two on-farm arable
research projects, involving both research and extension activities, and
with close ties with farmers during all stages, were initiated in the
mid-1970s. As the farming system philosophy caught on worldwide, two
additional projects were designed for and accepted by Botswana. Thus,
Botswana has been able to accumulate valuable experience with alternative
approaches to FSR&E.

Results of the four FSR&E projects to date have been mixed. The
goal of identifying improved farming practices for limited resource
farmers, and translating recommendations into improved farmer
productivity, remains elusive. Nevertheless, the projects have
demonstrated there are several potential advantages to be derived from
FSR and close research-extension linkages in Botswana.

The challenge facing the MOA is to identify a model for FSR&E
activities. The four current FSR&E projects have provided valuable
insights as to alternatives for institutionalizing FSR&E, but no single
project provided the best approach. Based on the collective experiences
of current FSR&E projects, it appears unlikely the long run character of
FSR&E activities in Botswana will involve either special projects or
institutionally distinct FSR&E teams. Rather it likely will have three
features:

1. an addition of officers having complementary disciplinary
skills, particular economics, to DAR;

2. institutionalization of on-farm research, most likely as a
supplementary activity to an overall effort to decentralize
research by adding professional staff to sub-stations; and
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3. formalization of three sets of linkages: (a) among key
administrators in different departments and divisions of MOA
headquarters; (b) between regional and headquarters subject
matter specialists in DAFS; and (c) among regional subject
matter specialists in DAFS, regional ALDEP officers, and DAR
regional research officers. Responsibility for seeing the
formalized linkages are active would be the primary duty of the
Research Extension Coordination Unit.

Ultimately, FSR&E must be more than a cost effective approach for
bringing farmers into the technology development process. FSR&E
activities must demonstrate a contribution to the entire range of
problems affecting performance of the Departments of Agricultural
Research and Agricultural Field Services. The goal is to
institutionalize an improved capacity to plan and evaluate both
technologies and MOA research and extension programs, based on insights
from the farming systems approach and experiences with FSR&E projects,
even after donor funding of the projects has ended.
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Table 2. Area and Production Trends of Major Crops: Traditional
Sector, 1980-1983.

Production Yield Per Hectare
Crop Year Total Per Farm Planted Harvested
(m. tons) (kgs.) (kgs.) (kgs.)
Sorghum 1980 27,170 471 191 215
1981 26,500 440 195 224
1982 3,700 77 41 103
1983 4,445 102 35 131
Maize 1980 6,885 141 92 167
1981 16,415 334 202 306
1982 3,500 95 67 282
1983 4,005 123 70 257
Millet 1980 2,270 152 134 159
1981 1,820 97 92 144
1982 450 32 28 132
1983 435 44 27 69
Beans 1980 1,780 53 76 144
1981 2,550 68 98 176
1982 400 12 20 118
1983 190 15 9 64

Sources: Ministry of Agriculture, Division of Planning & Statis-
tics, Agricultural Statistics Unit and Ministry of Fi-
nance & Development Planning, Central Statistics Office
1981, 1982, 1983, 1984.
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Table 1. Farm Structure: Traditional Versus Freehold Sectors, 1983.

et e o e e S s o e e o e o e S e e

Traditional Freehold All

Total Farms 82,000 360 82,360
Area (hectares) 305,600 25,000 330,600
Land area per Farm

with Land 5.0 166.7 5.4
Food Crop Production

(m. tons)* 9,075 5,350 14,425
Farms with Cattle 58,300 345 58,645
Cattle 2,407,300 410,700 2,818,000
Cattle per Cattle

Farm 41.3 1,190.4 48.1
Cattle Offtake 230,400 171,200 401,600
Smallstock per Farm 11.0 126.9 11.5
Chickens per Farm 8.1 833.3 11.7

v e e e e e e o e o . e o S e T e e

Freehold
as 7 of
Traditional

e b D T

D Yy p——

Sources: Ministry of Agriculture, Division of Planning & Statistics,
Agricultural Statistics Office and Ministry of Finance &
Development Planning, Central Statistics Office, 1984.
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INSTITUTIONALIZING FSR/E: THE INDONESIAN EXPERIENCE

Jerry L. McIntosh

NTRODUCTION

The gradual development of farming systems research in Indonesia
started with some multiple cropping experiments conducted during the
rainy season, 1970, at the Central Research Institute for Agriculture
(CRIA), Bogor. These on-station multiple cropping experiments were
similar to those carried out at IRRI. The pioneering research at IRRI by
Dr. Bradfield and the ensuing training courses stimulated interest in
looking at traditional as well as introduced, intensive multiple crop
systems. However, it was soon realized that this on-station research
simply served as a demonstration and that more useful information could
be obtained from monitoring and studying existing patterns under farmers'
conditions in farmers' fields.

In the following years, more research was conducted in several
locations in farmers' fields in cooperation with the Directorates of
Techniques, Production and Extension, all sister organizations within the
Directorate General of Agriculture. Based on this interest and research,
USAID and the Government of Indonesia developed a CRIA/IRRI Cooperative
Project to provide technical assistance for training, equipment, and
supplies and expatriate technical support. It was decided that on-farm
research involving intensification of crop production in lowland rice
producing areas on Java and evaluation of the production potential and
stability of upland rainfed transmigration areas in South Sumatra were
the principal goals. The main objectives of these research efforts were
to increase crop production in ways that were acceptable to farmers.
Consequently, in addition to interdisciplinary biological research
(agronomy, breeding, entomology and physiology) economic research was
determined to be a necessary component. For example, farmers in
Indramayu had previous experiences in growing sorghum after rice. The
crop was biologically feasible and produced well, but unfortunately no
markets existed. On the other hand, there was little known about the
agricultural practices, marketing channels and economics of small mixed
farm systems in Lampung.

In 1975 IDRC provided additional support for cropping systems
research through IRRI to CRIA. 1In 1976 the Directorate General of
Transmigration became interested in our research and provided funds for
cropping systems research in several new transmigration sites. Later,
these activities increased further through support of other cooperating
agencies and sites were established in Provincial Development Project
(PDP) areas in Central Java and Nusa Tenggara Timur (NTT), in the
Citanduy Upper River Watershed Project in West Java and in rural
development projects in Yogyakarta and Central Java. There have been or
presently exist at least 40 cropping/farming systems research sites, just
within the Food Crops and Soils Research Center (Figure 1). The research
programs vary from one site to the other depending on the respective site
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characteristics and needs. Within each site, the research program
changes with time as research progress changes the needs.

The initial cropping systems research program has developed several
alternative cropping patterns for different agroclimatical and
edaphological conditions. In general, it is our feeling that the primary
thrust of the cropping systems research has been carried out. There will
always be a need for improvement of technology, but much of this can be
done through routine commodity and disciplinary research. However, since
farmers deal with many components in their farming systems, the
interaction of the cropping systems with other components of the farming
systems must receive more research emphasis if we are to really help the
farmers. Therefore, this research has become pragmatic and oriented more
toward farming systems. But it is focused research in that only the most
important combinations of components of the farm systems are studied at
one time. Consequently, even though animal and perennial crops are
identified as parts of this farming systems that need some further
research to improve the stability of food crops, production for food
subsistence is still a necessity for many small farms.

Cropping/farming systems research in Indonesia has responded to
development needs and policy decisions. In the following sections some
of the research activities, accomplishments, and objectives are used to
illustrate the development processes and support the main purpose of this
paper, which is to show how the research was organized and implemented
institutionally and to suggest some improvements.

RGANTZAT

In the early years (1970-1973) the research organization was very
simple. There was only a small Multiple Cropping Group within the Corn
and Sorghum Agronomy Section of the Central Research Institute for
Agriculture (CRIA). CRIA was the research center for food crops under
the Directorate General of Agriculture (food crops). During this period
joint activities between the Multiple Cropping Group and a group at the
Directorate of Techniques (the same level as CRIA, under the Directorate
General of Agriculture) carried out cropping systems research in almost
all provinces in Indonesia. Early in 1973 the CRIA/IRRI Cooperative
Project was started and a cropping systems specialist/agronomist was
assigned to work at CRIA.

At the first Indonesian Workshop on Cropping Systems, held in
September 1973, it was agreed to strengthen and widen the number of
agencies involved to include the Directorate of Extension, Directorate of
Economics and the Directorate of Production (all at the same level of
CRIA, under the Directorate General of Agriculture). The working group
was formalized and a program was established during this workshop. The
primary cementing agent for holding together this ad hoc group was
provided through short term as well as long term training at IRRI and
other places. Consequently, the research started in 1973 was carried out
by an interdisciplinary group, with leadership coming from corn
agronomists within the CRIA. This research expanded considerably in
1975, when technical assistance was received from IDRC through the
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CRIA/IRRI Cooperative Project. The research was further expanded in
1976, when funding was received from the World Bank through a
CRIA/Transmigration project. By 1978 there were 25 research sites in
Java, Sumatra, Kalimantan and Sulawesi, all within the CRIA research
system.

Even though no national coordination was formally established to
organize the cropping systems program within CRIA or CRIFC (Central
Research Institute for Food Crops, after 1980), a program leader for
cropping systems research was informally recognized. His coordination
role was channeled through the cropping systems working group which has
informally organized annual meetings (there have been 7 workshops) and
provided the forum for coordination. During these workshops the previous
research, development, and extension activities on cropping systems were
evaluated and new programs were discussed. The actual activities were
conducted by different institutions and agencies.

Within the past 5 years, scientists from other research institutes
working with other agricultural commodities have taken part in the
working group. Consequently, the organization changed from a Cropping
Systems to a Farming Systems Working Group. Scientists from universities
and other ministries are unofficial members of the Working Group and
usually participate in the meetings.

These developments have all been in line with organizational changes
in the research institutions. By 1978 the Agency for Agricultural
Research and Development (AARD) became operational, and the research
needs for agricultural development become more diversified. All
research in the Ministry of Agriculture came under the administrative
direction of AARD. In 1980, CRIA changed to CRIFC (Central Research
Institute for Food Crops), and six semi- autonomous research institutes
were organized under its framework. Each institute was given a specific
research mandate (Table 1). Within each institute, cropping systems
research exists as a sub-project of the research and development
programs. This kind of decentralization was carried out for all of the
Research Centers in AARD. On the other hand, the research administration
was centralized. This permits more direct institutional back stopping
necessary for Farming Systems Research from all of the research
disciplines and agricultural commodities.

Figure 2 illustrates the organization of the Ministry of Agriculture
and shows the agencies responsible for research (AARD), extension (AETE),
and action programs (Directorate General). Figure 3 shows the
organizational framework of AARD. In effect each Center may carry out
systems research through its research institutes. The components of the
farming systems may be studied and developed as need and opportunity
exist. Within CRIFC, a concerted effect has been made for the past 12
years to carry out Cropping Systems Research in the major edaphological
land areas of Indonesia. More recently all of the research centers
concerned with agricultural commodities (food crops, animal husbandry,
fisheries, industrial crops, and forestry) have started similar programs
but adapted to meet their special needs. The concept of
interdisciplinary research in the various research centers is illustrated
by the vertical columns in Figure 4. Together all these components




(represented by centers) make up a farm system that may be studied
through Integrated Mixed Farming Systems Research and Development
(horizontal arrow, Figure 4). This kind of research is usually carried
out in specific target areas. The target areas may be selected by
researchers based on scientific reasoning but more likely are selected by
policy decisions and development activities.

The farming systems research approach widely used in Indonesia is
shown in Figure 5. The general format of this diagram is similar to that
of farming systems research diagrams from other countries and parts of
the world. The details vary because of need, starting point, government
structure and policy. Phases I and II of Figure 5 involve site
description and identification of problems for the target area.

It is assumed that some technology is already available (Technology
Transfer In) but is quite limited. It is further assumed that some
on-site trials, tests, and studies will be required to help identify
priorities for research and systems to be tested. Design and testing of
farm systems in a partial or holistic fashion is carried out in Phase
III. It should be pointed out that these first three phases may be
carried out in chronological order or simultaneously, depending on the
situation. In many farming systems programs Phase IV may be carried out
by a joint research extension activity or exclusively by the farming
systems research project. In Indonesia, however, where the extension
services are well developed, particularly in food crops, Phase IV as well
as V are carried out by the extension and implementing agencies. It is
imperative that formal and informal contacts be made with the local
farmers, extension services, and other government agencies to gather
ideas, data, and seek support for all phases of the research and finally
for implementation. This approach is illustrated in Figure 6. Finally
research technology developed in one target area may be transferred
wholly or in part to other areas having similar soil, climatic, biologic,
and socioeconomic conditions. Figure 7 compared to Figure 5 (Phase IV)
shows how as much as two years of time may be saved through this process.

In summary, systems research in agriculture in Indonesia exists with
different levels of complexity. Each institute may carry out systems
research relevant to its research mandate. These components may be
studied together in the context of a project at the center level or
holistically at the AARD level, as need and judgment indicate.

Past Cropping/Farming Systems Research

The cropping systems research program that was started in 1973 has
developed on-farm research capability and has successfully developed
stable and sustainable cropping patterns that are acceptable to farmers
for the major land areas in Indonesia. This research effort has been
interdisciplinary and integrated with other government agencies through
on-site research, workshops, and training activities. Gradual adoption
of research findings by farmers has increased year by year. But
implementation of the technology in the 1982-83 crop year through BIMAS,
INSUS, and OPSUS programs for the major land areas represents a major
breakthrough for the wide scale adoption and transfer of new technology
(Table 2).
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The principal objectives of the cropping systems research have been
to develop technologies that will permit use of marginal or under
utilized lands and more intensive cropping patterns for existing and
productive agricultural areas. These technologies must be economical and
acceptable to farmers. Methodology for the research include assessing
within selected target areas the existing socioeconomic situation and
potential for agricultural production; designing and testing of improved
cropping patterns; evaluating and monitoring of on farm trials;
transferring of technology to appropriate government agencies for
multi-locational trials and pilot production according to methodology
outlined in Figures 5 and 7. Research has been conducted in the major
lands areas in Indonesia.

Lowland Rice A S

The greatest potential for immediate increases in food crops
production exists in lowland areas which have enough infrastructural
development to support intensified agricultural production efforts.
Consequently, under these circumstances, where considerable irrigation
and drainage efforts have been made, cropping systems research has been
able to develop technologies to further intensify crop production. 1In a
similar fashion, but to a lesser degree, we have developed more intensive
systems for rainfed areas. The strategies used have included
introduction of early maturing and improved crop varieties, direct
seeding of rice, reduction in turn around time between successive crops,
and improved crop management techniques. To facilitate research in the
field and direct research to more specific research issues, these land
areas were usually partitioned according to water availability into the
following:

Categories for study
+ Irrigated lowland

Full - 10 months or more
Partial - T7-9 months or
5-7 months

* Rainfed lowland
Humid areas
Drought prone

On-site research was carried out in six sites in West Java, Lampung,
East Java (Madura) and South Sulawesi. The initial and most
comprehensive research was in the Rentang and Jatiluhur irrigation
systems in Indramayu. Inspection of the area indicated that usually only
two rice crops were grown in the 7-9 months and fully irrigated areas.
Usually only one rice crop was successfully grown in the areas with less
irrigation. If a second crop was planted, water shortages drastically
reduced yields. On the other hand, the practice of direct seeding of
rice, on aerobic soil and then allowing the field to flood as the rains
increased (gogo rancah) was being developed by the extension service on
rainfed areas in Indramayu. This practice permitted some intensification
even without irrigation (Tables 3 and 4).
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Cropping systems research successfully showed how these systems
could be further intensified through use of earlier maturing crop
varieties, use of gogo rancah in partially irrigated and rainfed areas,
and reduction in turn around time. Component research developed more
appropriate fertilizer rates and methods of application, insect control
measures, and weed management,

The rotation pattern of "lowland rice - lowland rice - legume" was
successfully and profitably grown in 7-9 months irrigation categories. A
combination of gogo rancah rice and lowland rice in the pattern "gogo
rancah - lowland rice - cowpea" permitted the production of three crops
in one year where previously only one crop was grown in the other areas
which received only 5 months or no irrigation.

The adoption of this technology was slow from 1973-1977. The longer
maturing Pelita varieties, which were vigorous and high yielding
varieties of good quality, were widely accepted by farmers. But because
of late maturity only one good crop could be grown per year in the
partially irrigated and rainfed areas. Farmers were reluctant to change
to earlier maturing varieties until they were forced to change during the
brown plant hopper epidemic in 1977. The introduction and use of IR36,
which has a field duration on only 90 days when transplanted, removed
much of the risk for intensifying cropping patterns. Consequently, after
adoption of earlier maturing varieties, rice production has drastically
increased, because two crops can be grown with little risk in irrigated
and partially irrigated areas. One good crop can be grown in the rainfed
areas. Programs for production of legume crops after rice are being
implemented. These include soybeans in the irrigated areas, mungbean in
partially irrigated areas and cowpeas in the rainfed areas. The major
constraint to widespread and rapid adoption is availability of sufficient
quantities of viable and vigorous seed of adapted varieties.

nd infed A s

The second major target area for cropping systems research was the
rainfed uplands that were being used for transmigration project
development in Sumatra, Kalimantan, and Sulawesi. Generally these areas
receive enough rainfall, adequately distributed for year around crop
production, but management constraints have prevented stable and
sustainable food crops production. There have been soil management, pest
and disease, and socioeconomic problems that transmigrant farmers could
not easily overcome by themselves.

The initial research showed that the existing cropping patterns
could be simplified and made more productive by growing crops in rows,
use of moderate rates of fertilizers, and returning crop residues to the
soil directly or as manure. The technology developed in Central Lampung
has been found to be applicable with some modifications for the humid
areas of Western Indonesia where the rainfall is greater than 2000 mm per
year and where there is no distinet dry season. The basic pattern of
corn plus upland rice interplanted with cassava (corn + upland rice +
cassava), however, is applicable and can be used throughout Indonesia.
In the more humid areas the cassava is planted in rows placed two to four
meters apart (depending on the market for cassava). One or two legume
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crops (such as peanut or peanut followed by cowpea) may be planted
between rows of cassava after the harvest of the rice. In the drought
prone areas of Eastern Indonesia, where there is a prolonged dry season,
the cassava may be planted at random and interplanted with a drought
tolerant crop such as cowpea.

This technology has been widely accepted by farmers and is now
incorporated within the BIMAS production programs. Justification for
expansion of transmigration programs in the rainfed upland areas was
based to a large extent upon the initial data from cropping systems
research in Central Lampung and the successful transfer of technology
through on~site cropping systems research to other areas of South
Sumatra, South Kalimantan and Southeast Sulawesi (Tables 5 and 6).

Tidal Swamp Areas

Barambai, South Kalimantan was selected as the initial target area
for cropping systems research in the tidal swamps. The tidal swamp
ecology varies considerably from place to place. The degree of
infrastructural development also varies. Barambai was chosen as an
initial target area because some stability has been imposed by drainage,
land clearing, and settlement activities through the transmigration
program. It was felt that new technology could be directly transferred
to other land areas with similar descriptions and which were being used
for transmigration.

In the initial surveys it was observed that indigenous farmers grew
rice and other food crops, but that they invariably built raised beds and
introduced perennial crops such as coconut, clove, coffee, and citrus.
The rice varieties used were many times photoperiod sensitive, required
several transplantings and took T7-9 months to mature. Introduction of
earlier maturing rice varieties, improved fertilizer practices, and acid
tolerant secondary crops permitted more intensive and productive crop
production in the lower bed. Longer term studies are needed to
demonstrate techniques for production of perennial crops and development
of the raised beds. But from field observations and theory, it was
concluded that gradual development of the raised beds by adding soil to
the sides of the beds each year would not only reduce the labor
constraints faced by farmers but would also permit gradual leaching of
the sulfurous compound from the soil added to the beds. This research
technology has been included in pilot production programs jointly carried
out by the food crops research and extension agencies in South
Kalimantan. The prospects for transfer and widescale use of this
technology are very good (Figure 8).

R TF YST, A

The cropping systems research program has developed methodology and
a core of personnel that can design and carry out on-farm research. The
linkages with other commodity research groups and government agencies
have been developed. Gradually farming systems research capability that
is holistic has developed. In order to conduct research efficiently and
effectively, it is still appropriate to identify and conduct research on
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specific research issues that involve only two or three commodity groups
or research components. For example, in the upland rainfed areas, food
crops agriculture is necessary but usually limited to only a part of the
land area owned by a farmer. The farmer finds difficulty to use more
than 0.75 hectare of land for food crops production ir only family labor
is available. Extra power is needed if more land is to be cultivated for
these crops. Usually production of food crops in excess of family
consumption needs is not the most suitable use of the land. Labor
shortages, risk from drought, pests and diseases, erosion, and marketing
problems limit the attractiveness of food crops production. Yet most
farmers own more than two hectares of land. How should this land be
used? These are valid research issues, especially since the basic
cropping systems for subsistence have been developed.

c es €8

Much technology has been developed for perennial crops. Present
farming systems research strategy encourages the introduction of
perennial crops into the farm systems gradually, as planting materials
become available and as the farmers identify locations on their land
where these crops fit. The major research thrust, however, involves the
crop/livestock combination. Suitable on-farm research will be carried
out to develop more stable and nutritious animal feed supplies. Animal
health problems will be studied and controlled. Some research has been
carried out in Lampung and South Sumatra in transmigration areas.
However, longer term research is being planned that requires longer
duration than can be carried out in the farmer's field.

e ive ters

Throughout Indonesia, settlements have flourished in the
intra-mountain regions. The climates within these areas are moderated by
higher elevations and proximity to the high mountains. These settlements
have been stable and have flourished. Populations have increased and
settlements have gradually moved onto lands that are too steep for stable
and sustainable agriculture. Many of the lands are suitable only for
forests and sources of water for rivers. Loss of the forests has
exacerbated problems with flooding, erosion, and siltation during the
rainy season and drought during the dry season.

AARD has collaborated with watershed projects in the Citanduy and
Solo river systems and in Yogyakarta. These farming systems studies have
also provided methodology and experiences for more comprehensive
research. In particular research with cropping systems, bench terraces,
and forage management has provided the technological base for expansion
programs for soil and water conservation. These initial and limited
efforts also provide the background needed for further research.

Basically, the traditional cropping patterns in both areas are
similar and consist of a mixed cropping of corn, upland rice, and
cassava. However, in Gunung Kidul the farmers also plant peanut after
the rice harvest. The productivity of these traditional cropping
patterns may be increased with better management and use of improved
varieties. Better management includes the use of soil and water
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conservation practices by terracing and planting of forage grasses on the
terrace risers. Brachiaria at Citanduy and setaria in Yogyakarta grow
well on the risers even during the dry season. Further studies are
needed to determine the most effective management practices for use of
the forage grasses either for large or small ruminants. ’

Pests and diseases were found to be the major limiting factor for
growth and yield of crops in the upper watershed areas studied. Crop
varieties may also react differently to varying degrees of slope and
elevation. Consequently, further studies are needed to develop crop
yield stability in these upper river areas.

DIRECTIO D_STR Y FOR C
Croppi e es h

The main thrust for cropping systems research in Indonesia has been
made. Methodology has been developed, staff have been trained
(approximately 150 research and extension workers have been sent to IRRI
and other places for training, workshops, and monitoring tours in
cropping systems alone over the past 10 years) and systems research
carried out in all the major ecological areas of Indonesia. These
efforts have been well executed and have received wide acclaim. However,
this research has identified many specific component studies that need
attention, and there are problems for maintaining support and
coordination as administrative and personnel changes take place.

Coordination. Cropping systems research is basically the
responsibility of the research institutes for food crops. These six
regional institutes have their own research mandates and develop their
own research programs.

Consequently, with time each institute will develop its own cropping
systems program designed to meet the individual research mandates. The
institutes and their mandates are given in Table 1.

For the most part these mandates are based on an edaphological
breakdown of land areas in Indonesia. Each institute can and should
develop cropping systems research suitable to their area and mandate.
There is no need to use such terms as "rice based" or "palawija crop
based" cropping systems research, but to simply carry out relevant
cropping systems research. If the research is done well, the focus will
be right also. To make this research as efficient and effective as
possible, it would be useful to strengthen the National Cropping Systems
Working Group that has functioned over the last 10 years and formalize
the periodic Working Group Meetings. The intent is to provide a
technical advisory group to give direction to the coordinated research.
The organizational structure could be as shown in Figure 9.

Specific component studies. As has been pointed out, the basic
cropping systems research has been completed for the major edaphological
land areas in Indonesia. The objective of the research has been mainly
for food self sufficiency. Unless there is a major production

143



breakthrough or change in the economics of food crops production and
marketing, this objective will not likely change. But even with this
limited objective there are constraints. There are problems with yield
stability from one crop season to the next and sustainability of
production over time. That is a problem particularly for the upland
rainfed areas and the tidal swamps. In general, however, the major
problem is to increase the cash income of the farmers. This will involve
better use of land and development of alternative farm enterprises, as
will be discussed in the next section on farming systems research. Some
urgent research needs are suggested as follows:

A, Yarietal improvements
*All crops

~ More tolerance to acid soils (A1)
- Earlier maturity

*Upland rice
- Blast resistance
- Brown plant hopper resistance
- Fast early growth, droopy leaves
- Integrated Pest Management (IPM)

B. Soil conservation
*Upland, humid areas
- Continuous land cover
- Terracing - evaluation of different approaches
- Waterways and impoundments

*Upland, drought prone areas
- Continuous land cover
- Alley cropping and terracing

C. o) fe it nd ma e - lo e
*All upland areas
- Soil characteristics related to crop performances
- Lime x phosphorus studies
- Organic matter management

*Tidal swamp areas
- Soil characteristics related to crop performances
- Evaluate systematically the raised bed-furrow
bed system

D. es a
*All areas
~ Weeds, broadleaf (borreria)
- Pod borers
- Integrated pest management for blast and hoppers

E. Farm implements
*All upland areas
- Seeders
- Cultivators
- Weeders
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Uniform systems i . We do not know the long term effects of
intensive cropping nor the relationship between soil fertility and soil
analyses and crop responses, particularly on soils in upland areas. We
need to establish a transect of sites across Indonesia in the upland
red-yellow podzolic soil areas to evaluate over a five to ten year period
the effects of intensive cropping, soil fertility, and management
practices. This kind of research has begun through the Fertilizer
Efficiency and Cropping Systems Working Groups within the Centers for
So0il and Food Crops Research.

A, ime sphorus studies c d sc d
c layer % ils
* Minimum input
* Medium input
* High input

B. esi a e tudie
* Remove
* Return all
* Supplement

C. High managemen ots - demons tio n ield en
* High soil fertility
* Fully terraced
+ Intensively cropped

D. Complete soil and plant analyses as required

* Develop rationale-common methods
* Correlation

Trans te . Even though there has been more than ten
years of cropping systems research and development, there is still much
confusion concerning data, publications, guidelines, and/or
recommendations. There are many reasons for this. We must plan the
research better and improve the research quality so that it is more
convincing to ourselves, ¢olleagues, and clients. Site descriptions and
abstracts, as shown in Appendix I, need to be further developed and
stored, so that research results may be more easily disseminated.
References of all reports, seminar papers, and published documents need
to be compiled and computerized to permit quick retrieval (Appendix II).

In order to hasten technology transfer, cropping/farming systems
research must improve the quality of research, develop more systematic
means for discussions (workshops), and increase and improve research
publications.

a. o) uali es
* Coordination as has been stated
* Improve precision of experiments
« Improve data collection and characterization

b. Workshops

* Discussion and concensus among working group members
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* Planning and policy
* Where have been and where to go
* Analyze and discuss results of research

c. Research publications
* Complete
+ Readable

* Authorized

Farming Systems Research

The usual farming systems in Indonesia are composed of several
components. These components may be referred to as sub-systems and may
be studied separately, for example, as cropping or animal systems
research. On the other hand, the study of the whole farm with all its
activities, would be called holistic farming systems research.

The initial work in Indonesia was pragmatic and largely directed by
policy and circumstances. But gradually the research that started with
intensification of lowland rice and long term soil fertility and
management studies in Central Lampung has evolved and some projects that
are being conducted by AARD are broad based farming systems research
studies. Considerable experience has been gained and approaches developed
to carry out effective farming systems research in the various land areas
of Indonesia. There is a continual need for more effective coordination
and planning.

Coordination. Farming systems research is basically the
responsibility of AARD, just as cropping systems research is a
responsibility of the various research institutes for food crops. 1In a
similar fashion, we may consider cropping systems to be one component of
the farming systems. The same relationship holds for the systems
research from the other centers which represent commodities (Figure 4).
Forestry, which is now a separate ministry, must also be a part of the
farming systems research consortium, together with its soil conservation
unit (P3DAS), and must be considered along with the other research
groups. It is likely and even necessary that each center or research
institute carries out its own systems research as it develops the
technology to meet its mandate. But at some point it is useful and very
important that all the relevant centers, agencies and universities work
together in one project or geographical area. How can this work be
administered and technically coordinated effectively?

Figure 10 shows an example of an organization framework for a
Farming Systems Research Project. This is a large, long term project
that will require a full time project leader and several senior staff
from the various research centers. In many instances this kind of
administrative and technical organization is necessary for area
development projects. On the other hand, for other target areas it might
be better to develop smaller research projects that are more narrowly
focused. Broad based and holistic farming systems research can be very
difficult to manage and may be inefficient. It may be better to build on
past cropping systems research, and add complexity one step at a time.
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In general, the objectives or goals given in Table T are relative
for research in new transmigration areas in Indonesia. The degree to
which we have accomplished the initial goals for subsistence determines
what we do next. If these goals can be easily attained and the farmers
desire more income and are not fully using their land and labor
resources, another production component (agricultural enterprise) may be
added to the system. There are several factors that farmers must
consider when adding other agricultural activities to a subsistence
(cropping) system. Usually in upland transmigration areas the decision
to add depends on the following situations:

Little opportunity for off-farm labor
Family labor is not fully and efficiently utilized
Land available is not fully utilized.

.

The actual farm enterprise added usually involves livestock or
perennial crops or a combination of both. A research proposal for
crop/livestock research has been developed to address some of the
research issues involved for the Batumarta Transmigration Area. This
proposal represents the "limited farming systems approach" that appears
to be most efficient for most situations in Indonesia (Figure 11). We
usually consider that farm families will, on their own, develop a home
garden and gradually add perennial crops to the system. This process can
be greatly simplified and assisted by research and development of
relevant technology. Government assistance through production programs
such as the nucleus estate programs being developed for rubber and oil
palm can provide the quantity of production that is necessary many times
to overcome processing and marketing constraints. Consequently,
coordination is not only a prerequisite for effective research but also
for technology transfer and implementation. Furthermore, we must realize
that research and development activities are continuous processes and may
never be developed to everyone's satisfaction. Policy and economic
situations usually determine end points.

Target areas and research issues for FSR&D. The division of
assignments among the various research institutes of CRIFC are done
according to edaphological land areas (Table 1). This is an effective
way of providing for research coverage and efficiency. These target
areas may be partitioned further as needed. For example, the tidal
affected land areas may be divided into direct, indirect, and drained
tidal swamps. Each has characteristics that require special attention.
For more general farming systems research the same target area divisions
may be used but with additions as needed. One addition presently under
consideration is the upper river watersheds.

It must be understood that each center is responsible for component
and systems studies that relate to its speciality. For example, the
cropping systems research and organization that has been described in
this paper is or may be one example of a kind of research each should be
doing. In an integrated farming systems project all or some of these
components must work together. There is no need for one national farming
systems project that covers all areas and conditions. There may need to
be national coordination, as mentioned in the previous section, but
research in each specific target area or division thereof may have its
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own project management unit and project leader. Specific administrative
and technical responsibility must exist if a project is to be effective.
It is assumed that systems research in each center will provide much
relevant component technology for target area research. However, this
will not preclude further research on site.

Generally the target areas for integrated farming systems research
in Indonesia are as follows:

* Tidal Swamp Areas

* Palawija Crops Areas

* Upland Rainfed - Drought Prone Areas
* Upland Rainfed - Humid Areas

* Lowland Rice Areas

* Upper River Watershed Areas

Research approach. The first five broad target areas given in the
previous section coincide with the research mandates of five of the
research institutes for food crops. The upper river watershed areas fall
within each of these five target areas, but it is logical that the major
research thrust be carried out by one institute. The upland Agriculture
and Conservation Project that is being developed, however, will play a
major role in addressing the research needs of these areas and will
likely be administered by a project management unit directly responsible
to AARD (Figure 10). Each of these target areas may be further
partitioned into areas that require special attention or needs -- for
example, farming systems and technologies needed for upper river
watershed areas that differ according to erodibility of soil, steepness
of land, development of infrastructure, and ownership of land will not be
the same. Also, a drained tidal swamp area settled with transmigrants is
vastly different (ecologically, biologically, sociologically and
economically) from an indirect tidal swamp that has been settled for many
decades by indigenous people.

Farming systems research should follow the basic format that has
been successfully used for several years by cropping systems research in
Indonesia and modified for farming systems research (Figures 5, 6 and 7).
These diagrams show the basic strategy for farming systems research,
including the interfacing with pilot production and implementation
programs and the concept and value of technology transfer in saving of
research time and effort. Figure } shows the interdisciplinary nature of
farming systems research and the relationship of integrated mixed farming
systems research with usual commodity oriented systems research. Figure
6 illustrates how farming systems research must be integrated (linked)
with the other government agencies and farmers (including existing
private enterprise) through all the farming systems research and
development phases. These linkages are vital, especially for
identification of research problems and for subsequent implementation of
results.

These are general descriptions of activities and intentions of

farming systems research. For Indonesian conditions, there are some
specific research activities and approaches that need emphasis because of
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the natural conditions, stage of development, and the availability of
technology for the specific target areas.

a. Ex ante analysis. After target area and site selection and as
part of the site description process, a complete ex ante analysis of
existing and predicted farming systems should be completed. Through this
analytical process many unviable systems may be rejected and the more
robust systems identified for further evaluation. To do this,
considerable background information and data are needed. Collecting
these data is a logical function of the agro-economic studies team
involved in site description. There is a need for the National Farming
Systems Working Group to collect these data and reach a consensus among
relevant scientists for the accuracy of the data. This background
information is needed for the different agricultural enterprises, such as
food, vegetable, and perennial crops and for fish, poultry, and animal
husbandry. The data should include the following, which specifically
relate to food crops but may be easily adapted to include perennial crops
and livestock (including fish and poultry).

Suggestions: Data to be collected and verified for general use are:

* Management practices and labor requirements
- Land preparation (plowing, terracing, and cultivation)
- Planting (spacing, seeding rates, and varieties)
Fertilizer practices (rates, placement, and timing)
- Pest and disease management
Harvesting
Post harvest (drying, storage, and transport)

* Costs of production
- Labor (from above)
- Inputs (from above)
- Credit

* Expected yields
- Individual crops (time as well as yields)
- In combination (monoculture and intercrop)

* Expected sale prices

* Expected profit or loss from year to year until stable
system is developed
- Crop or agricultural enterprise
- Whole system

b. Field laboratory. Much of the information needed for the ex ante
analysis is available from routine activities and publications of the
various research centers of AARD and the Directorate's General of the
Ministry of Agriculture. It should be reiterated that farming systems
research and development does not replace nor supercede the routine
research and development activities of the Ministry of Agriculture. In
order to develop more appropriate technology for farm systems for the
different edaphological areas of Indonesia, more direct effort and
interaction of researchers with farmers and their circumstances is
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needed. This has been done through on-site research that is a routine
part of cropping systems research. Within Indonesia, where so many
different conditions exist (edaphological, sociological, and
institutional), the gap between routine commodity and disciplinary
research in research centers and on-site research in farming systems may
be wide. For cropping systems research (a part of the farming systems),
this has not been a problem.

On-site research for farming systems is not likely to be effective
if there is insufficient technical and staff support from the research
centers. Unfortunately, frequently the support that is available is
fragmented according to discipline and commodities.

There is a need to provide a research enviromment for technology
development that closely resembles the farming systems in which the
technology will be used, but which permits more experimentation over a
longer period of time under the researcher's control than can be managed
through on-farm research. The relationship among research centers,
on-site research and farming systems field laboratories is shown in
Figure 12.

Suggestions:

Support the development of farming systems field Laboratories
in which relevant component and systems technology may be
developed and evaluated on an interdisciplinary, comprehensive
and longer termed basis for the major edaphological areas of
Indonesia where existing facilities are not adequate or appro-
priate. The objectives would be:

* to provide a central location for more efficient
collection, evaluation, and transfer of appropriate
component technology,

* to provide an opportunity to conduct long term
experiments on topics such as, land clearing,
perennial crops, soil conservation, water control,
fertilizer efficiency, crop residue management,
crop/livestock and stability, and sustainability
of different farming systems and land management,

* to provide an environment for conducting inter-
disciplinary farming systems research before
technology is transferred to farmers.

c. On-site F S s Res h. This kind of research must be
on-farm and not as long term and comprehensive as that in the field
laboratory. Since the methodology for cropping systems research and
basic technology for cropping patterns and management have been developed
for many agricultural areas, new studies will in most areas, concentrate
on the development of stable and sustainable mixed farming systems. The
research will focus on the components which appear most relevant, with
the intent of making better use of farmer labor, reducing risk, and
improving soil and water conservation practices. Since past research on
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cropping systems has developed relevant technology for that component,
new projects will in most cases emphasize animal, pasture, and perennial
crops research. The order depends on field conditions on-site.

Suggestions:
Except for special circumstances, the farming systems
research follows the sequence outlined below:

* Develop subsistence from food crops
- Develop appropriate cropping systems
- Produce calories needed
- Determine minimum labor and land requirements

Rationale:

Except for lowland rice, food crops tend to have
high risks for production and marketing and tend to
have high labor peaks and seasonal demand for inputs.

* Develop cash income and minimize risk through diversification
- Off-farm labor

Crop/livestock

Crop/livestock/perennial crops

Speciality crops

Rationale:

Diversification permits better use of land and
labor resources and provides more market opportunities.
Sequence of agricultural enterprises to study and
eventually include in a farming system depends on
the situation. Neither researchers nor farmers are
able to cope with adjustments in all components at one
time. Most likely sequence would be as shown above.

Linkages. Developing countries (in many instances) do not have a
strong private sector. It is important that public institutions in these
countries make greater efforts to see that the mechanisms for flow of
technology and feedback are more highly developed and institutionalized.
In this way, the problem of communication between institutions can be
solved. However, there is still a problem of communicating with the
farmers and learning their needs. In many instances this requires
on-site research. One of the reasons for cropping/farming systems
research is to solve these research and research dissemination problems.

Figures 5 and 7 illustrate the phases of a cropping systems research
project in a selected target area. Linkages are established among
farmers, research, extension, and other government agencies as each
carries out their responsibilities within the project activities. The
relative proportions of the work load distribution between research
(FSWG) and the other responsible groups is illustrated in Figure 6. The
important point, with respect to linkages that needs to be emphasized, is
that closer and more constant contacts are necessary if farmers' needs
are to be communicated to researchers and other government institutions
and technology is to be effectively transferred from researchers through
extension to farmers. Informal contacts and cooperation at the field
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research and extension levels can be established easily, particularly if
the staff are experienced and mature. The problem is how to insure these
contacts if these staff are young and inexperienced. How can we be
certain that the linkages are established in the research phases I, Iz
and III and in the transfer and implementation of phases IV and V?

a. ink s i c . The cropping/farming systems
research strategy (in Indonesia) has emphasized the importance of
maintaining close contacts with the extension services. This has been
done informally in each target area simply because more formal approaches
were too difficult to negotiate because there was no felt need nor
precedent. Experienced cropping systems staff have been very effective
in maintaining contacts. Where funds have been available through
projects, special training sessions may be carried out for local field
extension staff. Since these contacts are made at the field level and
because of the organizational structure of extension, the transfer of
technology to higher echelons and other areas does not always take place
effectively.

Within the Asian Cropping Systems Network, some collaborating
countries have used more formal approaches. For example, in the
Philippines linkages between research and extension and other
implementing agencies are sometimes formalized by a Memorandum of
Agreement (Denning, 1981). This approach serves at least two purposes:
1)provide a systematic procedure for identifying and involving the
relevant institutions needed for research and implementation; and 2)to
encourage commitment and follow through by these institutions.

b. Linkages jin the transfer phase. The input of research in this
phase of research and development varies from country to country. In
Indonesia the Directorate of Food Crops Production has the responsibility
to plan and execute field trials and pilot production programs. In other
countries in Southeast Asia much of this activity is carried out by the
research organizations. The effectiveness of the linkages and mechanisms
for strengthening the transfer process in Indonesia, again, depends upon
mutual understanding of institutional objectives and activities.
Seminars, workshops, and program reviews in which staff from the
different agencies and institutions can interact serve this purpose. The
Cropping Systems Working Group has made considerable effort to include
staff from the Extension Services, Directorate of Production and Research
in in-country, and foreign training programs. The existing transfer
agencies have been able to carry out their roles, but there appears to be
a need for more formal arrangements.

The Cropping/Farming Systems Working Group has seen the problems
associated with informal research/extension linkages and the routine
transfer processes. Technology transfer for single crop commodities
(such as rice), pest control, or fertilizer management is much easier
than for cropping systems. Changes or modification of systems many times
involves not only biological sciences but also, economics, sociology and
marketing. Consequently, all of the relevant government agencies that
are related to these components of the system must play some role in the
transfer process. How each is involved and their specific role in
transfer and implementation is a legitimate research issue. In some
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instances, particularly where there has been little experience, it may be
argued that pilot production projects, in which all of the relevant
agencies are involved, should be carried out. The Upland Agriculture and
Conservation Project that is being implemented in Indonesia (Figure 10)
will have a complementary expansion (implementation) program to test and
transfer new technology.

c. Linkages in implementation. The production programs in Indonesia
and the Philippines have been effective. Once the technology has been
developed and transferred, these programs have proceeded to implement
production programs. The colleageual contacts and routine meetings of
program and research experts have provided much of the scientific
backstopping needed. Are more formal arrangements needed?

At this stage in the research and development processes, precipitous
changes in directions, recommendations, and instructions should be
avoided. To provide for continuous flow of technical information, a
system whereby extension specialists are administered and officed with
research staff would be helpful. Perhaps researchers should be
administered and officed with extension.

Techno S similar eas. Field laboratories and
on-site research activities are expensive in terms of personnel, funds,
and time. It is not feasible nor necessary to carry out detailed farming
systems research within all the various land areas in Indonesia.

There are two effective ways to improve efficiency for the
development and use of technology.

a. Research coordination. This term has been used many times in
this paper and will be used again to emphasize the importance of
providing a format by which researchers have some feeling of research
priorities but are not constrained by boundaries. Coordination can
provide the framework that encourages collaboration but does not prohibit
some competition. It discourages repetition of preliminary and shallow
research and provides a mechanism for transfer of technology among
scientists,

b. Site description and transfer of technology. Systematic socio-
economic, soil, and biological descriptions of research sites provide the
basis for technology transfer to target areas with similar conditions.
Figures 5 and 7 illustrate the mechanism for this kind of technology
transfer. It is not necessary to repeat all the research phases of a
farming systems project in each target area. It is especially important
in a developing country to make efficient use of research funds.

Suggestions:

* Organize a National Farming Systems Working Group
similar to that for Cropping Systems (Figure 9) and
provide for periodic group meetings and publication
of data.

* Develop a systematic procedure for site description
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and format for presentation of data so that all
members of the Working Group understand each other's
work (Appendix I).

* Develop linkages for informal technologic transfer.

CONCL.USIONS

* Existing bureaucracy is usually comprehensive
- Try to work within it.
- Comprehensive FSR&E project may be competitive.
+ Systems research is generally accepted
- It may appear inadequate but output may be good.
* Institutionalization of FSR&E not always necessary
- Many times it is better to work on project bases.
* Holistic approach is important for understanding farm systems in
target area
~ It may be better to limit experimentation to critical but
manageable components of a system.
* The major thrust of cropping systems research has been carried out
in many countries
- Work on research issues identified.
- It is better to let existing bureaucracy take over if able.
* Make better use of existing data for ex ante analyses
- Minimize time and expense factors.
* Good site descriptions and rapid publication facilitate
technology transfer
- Simplified research brief may be computerized for reference and
use,
- Internationally accepted terminology would be required.
- International organization needed.
* Abstracts are needed for research papers that may never get into
prestigious journals
- International organization needed.
+ Farming Systems Research is exciting and rewarding
- But try to maintain professional competence in some discipline.
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