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INTRODUCTION

nGTAT IN THE 1990s8: A Strategic Plan," which
accompanies this publication, resulted from an
intensive process of internal and external dialegue
beginning in June of 1988, Task forces involving CIAT
staff, naticnal program partners and consultants
prepared documents on:

- CIAT commodity trends

= Hational agricultural research and
development system (NARDS) trends

= Natural resource management and agricultural
sustainakility

-~ and Trends in science and technology
research,

These reports and the ensuing debate (enhanced in part
by national pregram leaders, many of whom responded to
a ¢questionairre designed to test the validity of the
assumptions that went intoc the writing of the Plan)
provided the basis for tha main document.

Thie compilation of Appendices isg intendad to accompany
the main document, and provides much more datail than
was possible to include in that publication, largely
due toc our desire to keep it concise, to the peint and
easily readable. '

11



ANPDPY

ASEAN
BNF
BRU

CATIE

CEHNARGEN
CENTA
CESDA

CGIAR

CIAT

CIIiD

CIMMYT

CNPAF

CPAC

CPATU

DRSS

DSIR

EMATER

EMERAPA

EME

Appendix A
LIST OF ACRONYMS

Asoclaclén Nacional de Pequefios Productores de
Yuca {Colombila)

Assoclation of South East Asian Nations
Biological nitrogen fixation
Biotachnology Research Unit (CIAT)

Centro Agronémico Tropical de Investigacidn y
Ensefianza (Costa Rica)

Centre Nacional de Recursos Geneticos (Brazil}
Centro de Tecnologia Agricola (E]l Salvador)
Centro Sur de Desarrollo Agropecuaria (Dom, Rep.)

Consultative Group en International Agricultural
Resaarch

Centro Internaclional de Agricultura Tropical

Centro Internacional da Investigaclones para el
Desarrello {Colombia)

Centro Internacjional de Mejoramiento de Maiz y
Trigo (Mexico)

Centro Nacional de Pesguisa em Arrorz a Feijac
{(Brazil)

Centro de Pesguisa Agropecuaria (Brazil)

Centyo de Pesquisa Agropecuaria dos Cerrados
(Brazil)

Dept. of Research and Special Servicas (Zimbabwe)

Pept. of Scientific and Induatrial Research
{(New Zealand)

Empresa de Asistencla Tecnica e Extansac Rural
{Brazil)

Empresa Brasilera de Pesquisa Agropecuaria
(Brazil)

External Managemant Review
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EPR | External Program Raview

ESAL Ezcola Superier de Agricultura de Lavras (Brazil)

ExCom Executive Committee (CIAT Board of Directors)

FAO Food and Agriculture Organization

FEDEARROZ Federacian Naclonal de Arroceros de Colombia

FUHNDAGRO Fundacidén Ecuatoriana de INvestigaclones
Agropecuarias (Ecuador)

GRU Gehetic Ressurces Unit [CIATJ

TAPAR Institute Agronomico do Parana (Brazil)

IARC International Agricultural Research center

IBTA Instituto Boliviano de Tecnologia Agropecuaria

ICA Instituto Colombiano Agropecuario (Colombia)

ICTA Institute de Ciencia y Tecnologia Agropecuaria
{Guatamala)

IDIAP Instituto de Investigaciones Agropecuaria Panam#

IDB InterAmerican Develcopment Bank

IICA Instituto Interamericano de Cooperacién para la
Agricultura (Costa Rica)

INCAP Instituto de Nutricién de Centro America y Panama
(Guatemala) : .

INERA Institut National Pour 1'Etude et la Recherche

Agronomique (Zairae)

INIA Instituto Nacional de Inveetigaciones
Agropecuarias (Chila)

INYIAA Instituto Nacional de Investigacién Agraria y
Agroindustrial (Peru)

INIFAP Institute Nacicnal de Investigaciones Forestales y
Agropacuarias (Mexico)

INIAP Instituto Naclonal de Investigaclones
Agropecuarias (Ecuador)

INTA Instituto Nacional de Tecnologia Agropacuaria
{Argentina)
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IRRI International Rica Research Institute
(Philippines)

ISABU Institut des Sciences Agronomicques du Burundi

ISAR Institut des Sciencee Agronomiques du Rwanda

ISHAR International Service for Rational Agricultural
Research (Natherlands)

KARX Kenya Agriecultural Research Institute

MAG Minietry of Agriculture (general)

MARDI Malaysian Agricultural Research and Development
Institute

NARDS National Agricultural Research and Development
Systems

NARI National Agricultural Ressesarch Institute

NARS National Agricultural Research System

ODNRI Oversens Dnvnlnpmant nf Natural Resources
Institute (UK)

PCARRD Phillppina Council for Agriculture, Forestry and
Resources Research and Davalopment

PNL Programme National Leguminenses {Zaire)

PROCT Programa Cooperativo de Investigacidn

SACCAR Southern African Centre for Cooperation in
Agricultural Resaarch

SCATC South China Academy of Tropical Crops

SEAG Serviclo de Extension Agricola Ganadera (Paraguay)

TAC Technical Advisory Committee

UAPPY Unién de Asociaciones de Productores y Procesores
de Yuca (Ecuador)

UFPEL Universidad de Federal de Pelotas (Brazil)

UKDP United Nations Developmant Programme

USDA United States Dapartment of Agriculture

VRU Virolegy Research Unit (CIAT)
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CORSULTATIONS ON STRATﬁGIC PLAN

I. chronological Listing of Events

Event £ Date

1 Octobar, 1587

2 January-June,
1588

3 April, 1988

4 April, 1988

5 May, 1988

6 June, 1988

7 Juna, 1988

8 June, 1988

9 Juna, 1988

Description

Preliminary discusslons with CIAT
Board ExCom con planning process.

Development of the Interim Plan
{1989~93) involved a series of
brainstorming sessions and
discusslons with staff and the
Board on pessibkble future
directione. These served as an
useful base for later development
ot the Strategic Plan.

Further discussions with CIAT
Board ExCom on planning process.

Half-day weeting with Latin
American research leaders (present
at CIAT for meeting with CIMMYT) to
brainstorm early ideas on NARS
trands.

Dizcussion of preliminary outline
of plan and approval of planning
process by CIAT Board.

Haming of Strategic ﬁlanning
Committea and Planning Task Force

- mambers.

Meetings with Senior Staff to
discuss planning process.

Heating of Leadership Group
{Directors and Program Laadersz) to
discuss CIAT aystem of values.

Informal meeting of F. Torres with
IICA and Latin American research
leadere {(attending IICA meeting en
gsharing of responsibllities between
NARIs and IARCs) to discuss
preliminary draft of NARS
guaestionnajira and plan for NARS
consultations.
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10
11
i2

i3
14

15

16
17
18
15

20

Date
August, 1588

September, 1988
Cctober, 1988

CGctober, 1988

November, 1988

NHovember, 1988

Novembar, 1988

becember, 1988

January, 1989

March, 198%

April, 19B%
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Description

Think Tank meeting on Natural
Resources in Washington, D.C.

Think Tank meeting on Sclence and
Technology at CIAT.

Meetings with professional support
staff to discuss planning process,

Think Tank meeting of
representative NARDS lsaders from
Latin America at CIAT.

Think Tank meeting on trends in
HARDS in Africa and aAsla, at ISNAR,
Hague, Hetherlands.

CIAT's Africa-wide RBean Coordinater
toock advantage ¢f the presence of a
larga numper of African research
leaders attending a HARS/IARCs
Coordinating Meeting for Eastern
Africa and a CIMMYT Workshop for
Senior Research and Extensien
Administrators of On-Farm Research
to obtain their comments on the
CIAT Draft Centar-wide Strategy and
a list of questions submitted by
the HARS Planning Task Force.

Meetings with Senior Staff to
discuss progress on Center-wide
Stratagy.

Threa days of Annual Program Review
meeting dedicated to discussicn cof
raports of Planning Task Forces and
Draft Center-wide Strategy.

Heeting with profeaszjonal support
staff to diecuss draft Center-wide
Stratagy.

Expert consultation preparatory to
development cof Cazsava Program
Strateglic Plan {(at CIAT).

Discussion of revised draft of
Center-wide Strategy and
praliminary drafts of program
strategies by Program Committee of
CIAT Board and full Board.
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21

22

23

24

25

26

27

28

29

30

3l

Date

April, 19;9
April, 198%
April, 1989
May, 18529

May, 1989

June, 198%

July, 1989 -
Adugust, 19589

August and

September, 1989

September, 1989

October, 1989

- Appendix B

Description

Strategic planning workshop of Rice
Program with natiohal rice program
leaders and external consultants
(at CIAT).

Strateglc planning workshop of Bean
Program with natlonal bean program
leaders from Latin America, Africa
and external consultants (at CIAT;.

Strategic planning workshop of
Tropical Pastures Program with
nationa) pasture program leaders
from Latin America {at CIAT).

Strategic planning workshop of
Cassava Program with naticnal root
and tuber research leaders fron
Latin America {(at CIAT).

Strategic planning workshop with
national pasture program leaders
from Asia (in the Philippines}.

Draft Center-wide Strategy and
questionnaire on 1t sant out to 64
NARS leaders in Latin America,
Africa and Asia.

Revised Draft Strategic Plan
presented to EPR and EMR panel and
gent’ to Board Program Committee,

Analysis of responses received to
gquestionnaire sent to NARDS
leaders.

Revision and developmant of final
draft of Strategic Plan.

Discussion of final draft of
Stratagic Plan by CIAT Board,
taking intc account views expressad -
by EPR/EMR.

Preparation of final vergion of
Strategic Plan for submigsion to
the TAC,
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;f CIAT Board Members

[ Name country Event,

3 Carlscn, William U.8.4. 1, 5, 20

3 Casas, Eduardo Mexico 5

3 Flavell, Richard B. United Kingdom 17, 271

- Gapasin, Dely Philippines 5, 14, 20

3 Hayashi, Ken-ichi Japan S

-, Hutchinson, Frederick U.S.A. 5, 20, 27

2 Jungulto, Nohra de Colaombia 1, &

g Kaneda, Chukichi Japan 17

Montes, Gabriel Coclembia 1, 5, 20

E - Mosgquera, Ricarde Colombla 20, 26

b Noesberger, Joseph Switzerland 1, 5, 10, 17, 27

= Palacios, Marco Coleombla 5

£ Parra, Luis Guillermo Celombia 5

: Petit, Michal Franca 5, 10, 17, 20, 27

: Rosas, Gabriel Colombia 20

E Salazar, Juan José Colombia 5, 20

3 Samper, Armando Colombia 5, 17, 20

3 Tanher, Jack Canada 17

[ Tarté, Rodrigo Costa Rica. 1, 5, 20, 27

k Tcllini, Helio Italy &, 1o, 20

1 Tossell, William Canada 1, &

2 Vaccareo, Lucia de Vanezueala 17, 20, 27

: Wang'atl, Frederick Kenya S, 14, 20

t  B. NARS and Regional Organization Leaders

E Name Institution counery ven

;'  Acosta Jorge A. INIFAP Maxico 22

* Aidar, Homero CHNPAF Brazil 26
Alarcon, Enrigque IICh Costa Rica 20
Alvarado, Leopolds Sec.Ezt.Rec.Nak. Henduras 4
Alvarado, Jorge V. INIAA Peru 23
Alvim, Paulo CEPLAC Brazil 10
Anan, Saharan MARDI Malaysia 26
Andrews, Keith L. Esc. Agric. Panam. Honduras 22
Arango, Luls ICA Colombia 23
Arauz de Gomez, Denis Univ. de Panami FPanama 26
Arrandasau, Michel IRRI Philippines 21
Bacigalupo, Anteonio FAO Chila 11
Baires P., Filadelfec DIVAGRO El Salvador 13
Baptista da Costa, M. IAPAR Brazil 13

- Bastlidas, Gllberto ICA Colombila 22

' Bonman, J. M. IRRY Philippines 21

i Brezsani, Ricardo INCAP Guatemala 22
Cafati, Clauvdic INIA Chile : 26

calero, Eduardo INIAP Ecuador 26



Hame

Cano, Carlos G.
Chang, Jorge
Chaverra, Hernan
Chavez, Marco A.
Chin Peng, Chen
Chouzu, He
Claveran, A. Ramdn
Corderec, Alfonso
Cerrea, Hellio

da Silva, Genival 5.
de Andrade, Ronaldo

de Castro, Luis A.
Faylon, Patricio
Fenner, R.
Fumagalli, Astolfo
Galli, José&
Garcia, Carlos M.
Granger, Michael
Gutierrez, Afredo
Juarez, Horacio
Knapp, Ron

Li Pun, Hector
Liyanage, Vajira
Loteroc, Jaime
Madrid, Emiile
Majisu, B,

Manidool, Chanchal

Martinez, Amin
Masaya, Porfirie
Mendoza, Carlas
Matz, Socrates
Moog, Francisco
Meorales, David
Meorel, Lino
Mulenda, Pyndji
Mufioz, Deorance
Muturi, S.

Ndayi, Kilumba
Nkwanyana, €.T.
Noriega, Tomas A.
Nzimenya, I.
Ozaeta, Mario
Palma, Victor
Perez, Carlos
Pezo, Danilo
Piheirpo, Martin
Prada, Victor
Pulido, Gabriel
Ramadan, Adit
Rojanariopiched, C.
Santos, Reoberto Y.
Sengooha, Theresa

Institution

FEDEARROZ
FUNDAGRD

Ica

MAG

MARDI

SCATC

INIFAP

INIAA

ESAT,
EMATER/BP
EMBRAPA/CPAC
CEHARGEN
PCARRD

DRES

ICTA
EMBRAPA/UFPEL
CENTA

NARI

MAG

ICTA
CIMMYT/CIAT
CIID

Coconut Res, Inst.
ICA

INIA

KART

MAG

ANPPY

ICTA

UAPPY

CESDA

PCARRD

IBTA

SEAG

INERA

ICA
Min.Re=.S8ci.& Tech.
PNL

MAG

IDIAP

ISABU

ICTA

IICA

HAG

CATIE

IICA

MAG

UNDP

MAG
FKasetsart Unilv.

Kawanda Res. 5ta.
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Country

Colombia
Ecuador.
Colombia
Costa Rica
Malaysia
China
Mexico
Paru
Brazil
Brazil
Brazil
Brazil
Philippines
Z imbabwe
Guatemala
Brazil

El Salvador
Guyana
Cuba
Guatemala
Colombia
Colomkia
Ceylon
Colombia
Chile
Kanva
Thajland
Colombia
Guatemala
Ecuador

Dom. Republic

Philippines
Bolivia
Paraguay
Zaire
Colombia
Kenya
Zaire
Swaziland
Panama
Burundl
Guatamala
Costa Rica
Cuba

Costa Rica
Costa Rica
Coeta Rica
Colombia
Ecuador
Thailand
Ecuador
Uganda

Evant

21
26
13
26
25
25

23
24
24
23
24
25
26
13
21

26
2]
9,26

23
25
23

15
25
24
22
24
26
25
26
24
26
21
15

26
26
26

26
23
9,26

20
24—
26
21
22
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Souza, Serrao E,
Spitale, Roberto
Tobkon, Josdé H.
Torres, Carlos

Triga, Eduardo
Valente, M. Franclsco
Vega, Juan G.

Wagner, Elmar
Wapakala, Wililam
Williams, A,

Xuan Hien, Nguyen
Zimmermann, Maria Joeé

C. Other Consultants
Name

Beachy, R.

Black, Clanton €.
Brinkman, Robert
Brougham, Ray
Cassman, KXanneth G.
Chua, Nam=-Hai
Cooke, R.D.

Coyne, Derment
Croft, Brian

Dagg , Matthew
Dufour, Dana
Fredaricksan, Richard
Freed, Russell
Fresco, Loujse
Hart, Robkert
Jahnke, Hans E.
Jarvia, Lovell S,
Jayhes, Jesse M.
Xramer, Coenraad A.
Lal, Rattan
Leonard, Jeff
Lynam, John
Maxwell, Fowden
McKenzia, David R.
Niblett, C.L.
Sanchegz, Pedro A.
Schuh, Edward
Shepard, J.
Shepard, Merle
T'Mannatie, L,
Thurston, David
Vogel, Jeannette
von Oppen, Mateus
von der Pahlen, A.
Whiters, L.

Institution

EMBRAPA /CPATD
IDB

ICA

INTA

IICA
EMERAPA/CNPAF
INIAP

EMBRAPA

KART

MAG

Inst. Agric., Tech.
EMBRAPA/CHPATF

Institucion

Wash. 8t. Univ.
Univ. 9f Georgia
AGLS=FAQ

DSIR .

Univ, of California
hockafaller Univ.,
ODNRI

Univ. of Nebraska
Oregon 8t. Univ.
ISNAR

Colorado St. Univ.
Texas A & M Univ.
Michigan St. Univ,
vniv. of Wageningen
Rodale Res. Canter
Tach. Univ. Berlin
Univ. of California
Louisiana St. Univ.
ISNAR

Ohis 5t. Univy.
Osborne Ctr.Ec.Dev.
Rockefeller Found.
Taxas A & M Univ.
USDA-CSRS

Univ. of Florida

N. Carelina 8t. Un.
Univ. of Minnesota
Rockfeller Found.
Clemson Univ.

Univ. of Wageningen
Cornall Univ.

ISNAR
Inst.Agr.S50z.Tropen
FAO

FAG
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Sountry

Brazil
Colombia
Colombia
Argentina
Costa Rica
Brazil
Ecuador
Brazil
¥enya
Belize
Vietnan
Brazil

Country

U-S!A-
UiSiﬂl
Italy
Haw Zealand
UiSlAl
UiSl‘A!

United Xingdom

UOSGA[
UIS.A! .
Netherlandm
UaS;A-
U.5.A,
UFS!‘A!
Natharlands
U.5.A,
Germany
UiSlAl
U.5.A.
Netharlands
UoSrh-
UISF-AI

- =
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Netherlands
U!S-h-
Hetherlands
Germany
Italy

Italy

Event

23

24

21
22

15
26
26
22

Event

il
il
16
23
22
11
11
22
11
14
15
22
22
19
10
14
23
11
14
10
10
19
11
21
11
10,23

11
21
23
11
14
22

11



D. EPR/EMR Panel
Name

Abdalla, Abdalla Ahmed
Brumby, Peter
Collinson, Michael
Coulter, John
Field, Elizabeth
Hoadley, Kenneth
Joshi, Joan

Kearl, Bryant
Moscardl, Edgardo
QOzgediz, Selcuk
Paterniani, Ernesto
Villarreal, Ruben
Vyas, Vijay

ITY.

=1=

Ranel

EPR
EPR
EPR/CGIAR
EPR
EMR/CGIAR
EMR
EMR
EPR
EPR
EMR/CGIAR
EPR
EPR
EMR

Appendix B

country Event
Sudan 27
U.S.A, 11,27
U.S.4a. 27
United Kingdowm 20,27
J.8.A. 27
U.8.A, 27
U.5.4A. 27
U.5.4. 27
Argentina 13,27
U.5.A. 27
Brazil 27
Philippines 27
India 27

John L. Nickel, Chair
Trudy Brekelhaum, Secretary

(later replaced by Randy Treichlar}
Fritz Kramer
Douglas R. Lalng
_Filemén Torres

Tacgk Force on NARDS

Filemdén Torres, Chair
Carlos Pérez, Secretary
Trudy Brekelbaum
Gerardo Habich

Deuglas Pachice

Raul Vera (later replaced by

José M. Toledo)

Task F scientifi
Trends

. Douglas Laing, Chair
William Roca, Sacretary
Jamas Cock

MabrouX El-Sharkawy
Miles Fisher

Task Foxce on Natural
Resources

Filemdn Torras, Chair

Peter Jones, Secretary

James Spain
Robert Zeigler

Douglas Laing, Chalr
Carlos Serdé, Secretary
Willem Janssen

Luis R. Sanint
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Appendix C

Taskx Force Report: 1
CIAT COMMODITY TRENDS

i. Introduyction

The outlocok for CIAT-mandated commoditiee in the developing
countriez has been examined for the decade of tha 19908 within
the general sociceconomic contaxt of develeping countries in
order to establish a basis from which to plan CIAT's future
activities in relation to them.

Methodelogically, this outlook is based on extrapolations of
preduction trends of the last two decades. Demand projections
are based on conservative estimates of future per capita income
growth, population growth rates estimated by the World Bank, and
constant real prices for CIAT commodities and thaeir substitures.
. Thus, these projections do not include productivity gains to ke
;. achieved through technical change (including CIAT's
contributions) beyond those gains that occurred in tha past and
that are therefore incorporated in the historical evolution of
production (this is particularly the case for rice, among CIAT
commodities).

The analyses are based on published statistical information
(mainly from FAQ) which is variable in its quality, reflecting
differences in the development of statistical data collection
systemg among countries and the present economic importance of
individual commodities for specific countries. It should be kept
in mind that statistics aggregated at the npational level may mask
important shifte in productivity of crops in specific regions
(e.g., displacement of crops from prime land to marginal land
fostered by the development of cultivars better adapted to
marginal conditions). Furtharmore, given the limited time since
releage, several CIAT materials have achieved farmer acceptance,
but areas are still toc limited to be reflected in aggregate
national yield statistics,

1.1 Agrjcultyre Within the Global Economy

The global economy cof the late 19808 is fragile, with large
international payment imbalances and velatile financial markets.
This condition iz a result of lasting divergences in the macro-
economic policies of leading industrial countries. The impact on
the industrialized countries was a reduction in their 1980-87

1/ Task force mwembers: D.R. Laing, J. Cock, €. Seré¢, W. Janssen,
L.R. Sanint, W. Grisley,.
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GDP growth rates to one-half ¢f the 1965-73 level: for the
developing countries, this came toc 40%,

The world food situation in the early 158B0s was characterized by
avundant stocks. Recently, these stocks have been significantly
reduced, and many developing countries have again become cereal
importers. The economic condition of developing countries during
this decade is characterized by large external debt burdens,
growing fiscal deficlts, and increasingly adverse terms of trade
with the industrialized economies. The ensuing protectionist
trading peolicies adepted have resulted in distorted market prices
both within and between countries.

Developing countries as a group are highly heterogenecus in ternms
of income, urbanization, and food consumption levals (Table 1, at
the end of this Appendix). With regard to feod consumption, the
situation in sub-Saharan Africa deterierated sharply over the
entire 1871-86 period, 1In Latin America and the Middle East, per
capita food consumption increased up to the early 1980s, but then
fell. Per caplta food consumption in Asia increased over the
entire 1971-86 period.

The consumption of roots and tubers showed a decreasing trend in
both Africa and Latin America but an increasing trend in Asia
over the 1871-86 period. In contrast, cereal consumption has
grown in all regions, but most significantly in the Middle East
during the cil boom vears of the 19708, Slgnificant increases
are alsc found in the consumption of eqggs and dairy preducts.
While not singled out separately in the aggregate meat
consumption figures, tha consumption of poultry has also strengly
increased. Associated with the iIncreased c¢onsumption of poultry
and other non-beef livestock products is the increasea in demand
for oils and cereals in the preparation of animal feeds. The
overall trend in the consumption of pulsea is downward.

The task force sharas the view that economic growth in developing
countries during the 19%08 will stem from both an increase in
trade and technologlcal development in the agricultural sector.
These technological developments will provide impetus for
effective demand that will preoduce broad-based participation in
the development process. The projections develeoped in this paper
are based on these moderately optimistic aconomic growth
prospects. Demand projections are based on an assumed per capita
incoms growth rate of 1.5% annually and population growth rates
astimated by tha World Bank in individual countries.

2. Llatin America
2.1 Macroeconopic Trends

Latin America underwent a deep crisis in the 1980s when the debt
burden took on particularly enormous propertions, terms of trade
deterjorated, the capital inflow of the 19708 reverted, and lack
of fiscal discipline caused inflation to scar. Economic growth
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slowed down completely and became negative in many countries.
The particlpation of agriculture in the GDP, a participation

" which had fallen since the sixties, started to rise again.

Employment generation decreased strongly.

During the eighties, the dynamic development of industry--with
the exception of its agroindustrial sector--came to a halt. In
these dark years, only the decrease in population growth provided
a glimpse of light. From rates of 2.6% in 1961-70, it fell to
2.4% in 1981-86.

Urbanization was the norm in the last twe decades. In the early
19608, 51.2% of the Latin Amerjican peocple were rural dwellers
compared to 30.7% in 1586. This transformation has had a
dramatic impact on the food system (consumer preferences and tha
development of agroindustry), as well as on the spread of
informal economic activities that compete with the formal sector
but do not pay taxes nor guarantae any labor stability.

Income is unevenly distributed and the skewedness has probably
increased with the recent recession and higher rates of
inflatien. The incidence of undermatrition is milder in Latin
America (13% of total population) than in other regions, but many
countries present average caloric intake below recommended
levels. Average daily caloric intake ranges from 1905 in Haiti

- to 3380 in Argentina. The recent recession made things worse for

risk groups, particularly urban low-income strata of the
population.

In many countries, the debt crisis has lad to severe curtailing
of govermment services. In the present years of austerity, the
cutleok is for relatively limitad public funds for inveetment and
increased competition among all sectors for such funds. The key
issue is whether, gilven the increasing awareness of tha critical
rele of agriculture and the high payoff of agricultural research,
this activity will receive a particularly high priority in public
investment,

2.2 The Agricultural Sector

At the beginning of the 1980s, overvalued exchange rates
discriminated strongly against agriculture in many Latin American
countries. For some crops compensatory measures existed; but on
the average, export producte were taxed, food inports wers
protected, and nontradables were left to the mercy of the free
market, Later in the decade, the debt crisis caused realignment
of exchange rates, improved domestic competitiveness of the
agricultural sector, and stimulated exports. The reduction of
food imports and the improved potential for nontraditional
exports have algo decreased food sacurity, especially among the
poar.

In the 19608 and 19708, agriculture grew at rates of 3.3% and
1.6% per year, balow total GDP growth, respectively. From 1980
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to 1986 agricultural growkth slowed down to 1.6%, but the share of
agriculture in the total economy increased because the drop in
total GDP growth was more dramatie.

Commercial production, often on medium-sized farms, is bhecoming
more important 1in the agricultural sector. At the same tine,
many small farmers are progressively integrating themselves into
the market economy. The agricultural sector becomes more
heterogeneous as tha gap widens bhetween those who respond to new
opportunities and technologies and those who do not.

The scarcity of public resources will limit infrastructure
development at the frentier. Intensification of land which is
already in use, not area expansion, will have to be the source of
agricultural growth. The use of extensive pasture land for crop
producticon and the development of integrated crop-livestock
systems will contribute to this intensification. Among the
migrants of the seventies and ejghties, there were many farm
laborers. Large numbers of them are still employed in
labhor=-intensive agricultural enterprises close to the cities
(peri-urban farming)., Because of the reduced prospects of
industrial employment, many urbanites will remain dependent con
agriculture for their jobs. A class of urban farm laborers has
emerged, '

Further market integration will allow many farmers greater
specialization and might foster improved agricultural efficiency.
In the next decade, agricultural growth will have strong forward
and backward linkages, particularly with agroindustry.
Agricultural growth will thus be characterized by increased
efficiency and significant multiplier effects ocutside the sector.

The prospects of growth in the realm cof new economliec policies
cffer the opportunity to tackle hunger and poverty within the
framework of market-orlented agriculture. Technology to increase
production in agricultural areas with favorable conditions offers
great potential to realize such growth, especially if it carries
the multiplier effects that were discussed above.

At the same time, the onslaught of farming on the environment can
ba reduced by increasing the agricultural capacity of less
fragile, existing agricultural land. In this way, pressure on
the frail frontiers and tropical forests can be relleved.

With the low availability of public funds for infrastructure
developmant, sustainability of ecosystems at the frontier will be
most efficiently pursued by developing production-enhancing and
stress-aveiding technology for existing agricultural land.



2.3 Beans in Latip America

¢. Beans are a traditional foed crop produced under a variety of
production technigues by small farmers in wide areas of Central

k. and South America. During the past two decades, annual growth in
. bean production was slightly greater than i%, well below the
pPopulation growth rate of 2.4%. Annual production in the most
recent decade increased to an averaga of 2.3%, primarily bhecause
of increased output in Mexice, Central America, and the Southern
Cone countries of Argentina and Chila, Coupled with rising
imports, the avallability of beans increased by 2.5% annually
over the 1976-86 period.

The positive performance of the bean production sector during the
past decade was primarily due to increases in area cultivated,

- not increases in productivity. Annual increases in bean

. hectarage averaged 2,5% in Brazil and the Southern Cone countries
- and over 3.0% 1n Mexico and Central america. &#ven though

¢ productivity growth was negative in the 1976-86 peried, it was

" not as low as that of the sarlier dacade,

Some observations should be made with this brief analysis of area
and productivity growth. For some countries, such as Guatemala
and Costa Rica, the expansion of the bean area might well have
baen overestimated. In both countries, improved varietles were
released and afterwards adopted by large numbers of farmers. In
- Costa Rica, these new varieties spread out over more than 21,000
hectares and outyielded traditicnal varieties by some 240 kg/ha.
In Guatemala, thase varjeties were adopted on aver 12,000
hectares and outyielded traditional varieties by some 340 kg/ha.
Az a result, during the 1982-86 period average yield increcases
due to the mere diffusion of improved varieties would be equal to
26 kg/ha in Guatemala and 100 kg/ha in Costa Rica. The FAQ
statistics do show negative yield tandencies for both countries.
The evidence of ralease and adoption would not confirm such data.

Some causes might be mentioned. First, improved varisties have
higher profitability and might lead to increases in credit
requests, Such credit requests often play an impertant role in
estimating area planted. Second, production statistics are often
based on market availability, These data are later traced bhack
to area figures by assuming a constant yleld per hectare.

The increase in area in Brazil and Mexico was into nontraditional
preduction areas. Beans have shifted toward these areas, partly
because of comparative production advantages, as was the case in
Mexico. Here beane have been moving into a semiarid area (the
northern highlands) which has one season of 60 to 90 days with
rainfall. Early bean varieties are able to provide an acceptable
harvest during this short growing season, while most other crops
are not. In other countries, beans shifted to nontraditional
areas because of low profitability. This is the case of Brazil,
for example, where more productive soybeans (but also malze and
rice) pushed bean production from prime to marginal land. Teo
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stop further marginalization, profltability increases are
critical. Such profitability increases should net only imply
increased returns to land, but even greater increasesz in returns
to labor. Varieties that fit appropriately in the farm system
and selective mechanization will be inatrumental for improved
labor productivity. )

The potential of management practices and improved input use
{fertilizer, selective chemical contrcl) to increase productivity
has not been sufficiently exploited in many bean production
areas. With the increased commercialization of bean production,
the inclination of farmers to intenasify their bean production
systems will grow. A first example of this inclination is the
use of chemical contrels by bean farmers in eastern Antiogquia, a
region well integrated into the urban market. Farmers in this
area spray their beans an average of six times per crop cycle.
Another example is the (inadequately documented) rise of
irrigated bean production in Brazil, because of its high pay-off
in a shoert time peried. Strategic cultural practices and crop
management research to anticlpate these intansification trends
will be the necessary complement teo genetic improvement for
obtaining preoductivity increases,

Beans are an impertant source of dletary protein for the low- and
middlie~income rural and urban populations of Latin America. With
70% of Latin Americans living in urban areas, the availability of
beans at affordable prices 1s an important policy consideration.
Though the lnceome slasticity of bean consumption is positive only
up to middle income ranges, commercial opportunitiss for bean
producers will continue to increase, Three mechanisms are
involved here. First, urban population will continue to
increase. Second, the impact of urbanization on bean consumption
is not always negative, as would be expected for a traditional
stapie focd., In countriles such as. Caleombia, urban bean
availability is higher than rural bean availability because beans
are not grown in many areas of the countryside. Third, with
rising incomes bean consumption shifts from less to more
preferred grain types. While this doas not raise consumption in
kg per person, it does increase expenditures per capita,

Evidence from several countries {Honduras, El1 Salvador, Peru,
Colombia) suggests that varieties have to be improved
simuitaneously for agronomlc as well as commercia) traits in
crder ta be successfully adopted, Bean producers will
increasingly pay close attention to consumer preferences in bean
consumption characteristics, Bean storage and marketing will
demand increased research and policy attention.

Projections of present aggregate production and consumption
trends do net point to a deficlt 1in bean supplies up to the year
2000 (Table 2). However, the level of agyregatione conceals the
fact that Brazil and the Andean ragion are projected te have
annual deficits of 351 and 107 thousand tons, respectively, by
the year 2000. The estimate for Brazil 1s rather pesaimistic,
but it reflects lagging productivity growth and conseguent



g
i
b

DL e R s | s - Ly

marginalization. If new technological options, such as
lrrigation or increased adaptation te acid =o0ils, are

;. Buccessfully developed, the real deficit might be less. For the

>. Andean region the estimated deficit equals 34% of production. It

i 1s mainly concentrated in Peru and Ecuador, and it forms a.pleak
- but real prospect for bean utilization in this region.

f Hexico and Central America are expected to have surpluses. For

Mexico this depende on the continued expansion of beans in the

j- horthern highlands. Since future expansion will take place at a
. higher cost, production growth might well be reduced, in which

;. case Mexico's surplus would also fall. For Central America

. production growth is increasingly dependent on imprevements in

E productivity per hectare, brought about by improved planting

j. material and increased input use. After excluding the export-

- oriented countries of Argentina and Chile, the total deficit for
: all of Latin America is projected to be 343 thousand tons.

" Bean producticn cccure in farms that often produce many other

b crops. The importance of beans on these farms is defined by the

. relative profitabillity with respect to the other crops. on many

- small farms, competing crops include vegetables, fruits, or

g coffee production. Bean productivity will have to be in line

. with these crops in order to be included in production plans. On
 large farms, beans compete with soybeans, cotton, sorghum, malze,
“and sugarcane. Labor productivity will be the key to maintaining

or increasing the role of beans on these farms.

? Because of the easy substitution of beans for other crops,
f- productivity reductions causa an impact not only through a
- proportional decrease in production but also by rapid decreases

in area planted.

- In the seventies and eighties, wheﬂ preductivity per hectare went

doewn, the shift to nontraditiconal preduction areas allowed bean
production to keep up with population growth. Strong urban
demand nevertheless caused bean prices to rise in many countries,
In the nineties, these trends have tc be reverted. Improved
varieties and improved management should increase productivity
and allow total production to grow more rapidly than the
populatioen of the continent in order teo diminish pressure on
consumer prices.

2.4 Beef and Milk

In 1986, tropical Latin America had about 240 million head of
cattle {19% of the world stock), which produced 5 million MT of
beaf (carcass weilght), corresponding to 10.5% of the world
cutput. 1In 1979-86, average nat expeorts of beef amounted to 4.7%
of total production while 12% of total milk production was
imported. At the same time, the region produced 30 millien MT of
milk (6.5% of world output). This has resulted in relatively
high levels of per capita ccnsumption of beef (14 kg) and milk
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(96 kg in 1979-86), a fact reflecting the wide land to man ratio
and the abundance of cattle in the region.

Beef and milk are staple fcods in latin American diets. Their
combined food budget share is above 20%, even in the diets of the
lowest income quintile of the population. This wage-good
attribute explains the high priority these commodities have in
food pelicies,

During the 1970s, when incomes were growing rapidly, production
growth rates were above those of population, and prices trended
upward. During this period, declining poultry prices (due. to
technical change and overvalued currencies which decreased the
domestic cost of imported grains) induced a substantial process
of substitution in consumption. The recession of the eighties
affected beef demand, and production growth rates declined below
those of population.

Net imports of dry milk powder increased substantially during
recent vears because of low international prices, the ample
availability of dry milk foed aid, and the ease of intreoducing
powdered milk inte the domestic market. This contrasts with the
structural pretection of domesgtlc beef markets because of the
lack of facilitiez to handle and distribute highly perishable
imported meats. '

The lack of productivity gains in ruminant animal production as
reflected by aggregate national statistice to a large extent
underestimates the tontribution of technical change in this
sector to overall growth of the agricultural sector. This is due
to the contribution of both technical change and infrastiructure
to the shift of livestock production to more marginal lands to
release land for crop production on better soils. Thus, the
contribution of improved technolegy has been to sustain
productivity levels in spite of using land resourcee of lower
productivity. This is clearly shown in the case of Brazil, where
the Cerrados region has substantially increas=ed its share of the
natlonal herd (the share of the cattle inventory of the states of
Golds and Mate Grosso evolved from 15% in 1550 to 31% in 1985; in
Colombia, Meta Department of the Eastern Plains comprised 0.6% of
the national herd, and in 1985 this shara had risen to 6.1%)}. To
a large extent these shifts were made possible by the
introduction of pasture germplasm of cultivars adapted to these
acid soils, particularly B. decumbens and lately JA. gavanus, a
material developed jeintly by CIAT and several national programs,
which is being grown on mere than 500,000 ha throughout the
regiocn.

Beef projections show a trend toward decreasing self-sufficiency
levels, with tropical Latin America importing about 360,000 MT of
beef in 2000, The Andean region would ba almoet self-gufficient,
with some room for experts; while Central America would continue
being a net exporting region. Part of thie potential demand will
ke met by poultry. The task force expects poultry prices to
decrease further although at a lower rate than in the past.
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iven the structural protecticn of the beef market, it is
ypected that most of the potential demand would he absorbed
vthrough increased prices. fTechnical change can clearly
.oontribute to reducing the upward pressure on prices, thus

g benefiting consumers. 1In Central Ameriga, given the limited

g outlook for income growth, it is expected that exports will grow,

k. The outlook for international prices is moderately optimistic:

& thus, even if domestic incomes do not grow or poultry prices drop
k- dramatically, the international market will act as a floor price,
> a8 has been shown in the pagt by Brazil, which has shifted from
j.-being a net importar to a large net exporter.

r: Tropical Latin America will coentinue to bs a net importer of milk
i and dairy products, with decreasing self-sufficiency levels.
-International prices are expected to rise slightly and milk food
b aid to decrease. Domestic prices are above present international
. prices in most countries through governmental efforts to maintain
a certain level of domestic production. Technical change in

> pastures could contribute to reducing domestic prices and

. generating income and employment for generally small- to medium~
r sized farmers.

‘The major implications of the above for technology design are:

= Given the global trends of increased consumption of animal
products both domestically in most countries of lLatin
America and in the developing world in gensral, as well as
the magnituda of the available rescurces (land and cattle),
the benefits of technical change in animal production and
pastures will]l be substantial.

? - The higher capital costs to be expected in the next decade

3 will increase the pressure to improve the return to capital

* in the sector. This implies that in the predominant
extensive systems, efforts to augment production per animal
will increase in importance vis-A-vis increases in carryving
capacity.

- The higher opportunity cost of capital and limited public
resources for research imply that research will have to be
more market driven, emphasizing shorter term benefits. This
may imply increased emphasis in upgrading pasture systems at
locations closer to markets, whera sustalnability can be
addressed mora directly, vis-&-vis the extreme freontier.

The lack of funding for infrastructure will limit the payoff
of such investments. Screening for germplasm should continue
to be done under severe conditions. Pastura management
research should respond to market demands,

-~ The reduction of subsidles for frontier development will,
all else remaining the same, rajse the relevance of crop-
pagture integration. The devaluation of domastic currencies
will alsc promote domestic grain preduction,
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Both forces operating in the same direction will have
implications for tha development of appropriate pasture
germplasm and particularly establishment techniques. This
interaction will increase the complexlity of the lssues

# involved and will require a more holistic resource

- management approach. )

- The expectaed further increase in poultry consumption will
reduce potential demand for beef to some extent, but will
also reduce pressure by governments on controlling prices
for urban consumers as well as dampen price cycles. It will
additionally permit a more efficlent aggregate use of
domestic¢ rescurces.

- By focusing research increasingly on regions with small- to
medivm-sized operations, pasture rasearch will affect milk
mere directly. This will increase the egquity impact while
prcbably not affecting tetal impact too sericusly because of
the high probability of an effective spillover to beef
cperations. The latter benefits will more directly benefit
producers bacause export markets will put a ficor on price
reductions. Producers should have the rescurces to fund at
least part of the adaptive research required.

2.5 Cassava

buring the decade of the seventies and the early eighties, there
was a decline in total cassava production, mainly dus to a
decreasa in production in Brazil, from 26 to 23 million MT in
1976=-86.

Cassava is a small farm crop that is grown in marginal areas
where soil fertility and moisture limit the growing of
alternative crops; nevertheless, cassava farmers 1in general sell
a large part of their production.

Urban consumpticon of fresh caszsava is less than rural levels.
The process of urbanization has led to a decrease in per capita
consumption of fresh cassava. New technology that makes fresh
cassava a more attractive convenlent food for the urban dweller
has shown very high levela of consumer acceptance, and pilot
studies indicate increased demand for the new product.

Cassava is now increaeingly being used in animal and shrimp
feeds. In the southern states of Brazll and Paraguay, a great
deal of cassava is fed tc animals on the farm; whereas in
Colombia, Ecuador, and Panama, cassava is dried and used by the
feed industry. The rapid increase in demand for animal feeds,
coupled with tha deficit of cereals 1in tropical regions of Latin
America, indicates a large demand for dried cassava in this
market if the price for cassava is competitive with careals.

A series of studies carried out in Latin America in the mid-
eighties clearly show that in the absence of price distortions
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cassava is highly price competitive with cereal grains in
_ tropical areas of Latin America.

The premises for looking at the perspectives for cassava are that
(a) governments willinot revert to heavy subsidies for competing
products, overvalued exchange rates, and massive importations of
grains; (b) the animal and shrimp feed industry will continue to
grow rapidly; and (c) official government agencies will continue
to direct efforts to assisting the rural poor.

The major areas for market expansion for cassava are seen to be
"conserved fresh cassava," animal feed, and refined flours. The
new cassava conservation technology changes the characteristics
of the product in a manner believed to greatly increase the
demand for fresh conserved cassava. The incentive for farmers to
increase cassava production and their incomes must be a stable
minimum or floor price for their product. The animal feed
industry effectively guarantees that floor price if farmers can
dry their product.

The modern urban tropical dweller consumes large quantities of
flours. The traditional flour in Latin America is maize; and in
Brazil, cassava. Wheat flour has now become, however, an
important basic ingredient in the diet of Latin America. Foreign
exchange is scarce; hence, countries are turning to alternatives
to wheat imports. Cassava, suitably processed, is such an
alternative as flours are used in preparing many foods besides
bread. Considerable demand for cassava is foreseen in this area.
With the provision of adequate research and development funds and ;
political support we speculate that flour could be a major growth
area for cassava in the coming decades.

Another important use of cassava .is in the making of starch. The
starch industry is very closed, being managed by a limited number
of multinationals; thus, it is difficult to assess cassava's
future in this market.

There are various reasons to believe that research investment in
cassava will increase in the coming years. The establishment of
dynamic alternative markets for the crop has created renewed
interest in it by farmers who are demanding new production
technology. Furthermore, the tendency for Latin America to have
pPluralist governments will lead to greater attention being paid
to the numerous small farmer segments and, hence, the crops they
grow. This effect is likely to be reinforced in the case of
cassava by the realization that the rate of return on cassava
research is likely to be high as so little has been done at the
national level up to now; therefore, progress should be rapid.

Land distribution in Latin America is highly skewed. Land reform
programs in the past have usually been weak or ineffective. If
land reform is seriously embarked upon in more marginal areas of
Latin America, it is probable that cassava will play a
significant role in setting up the production base.
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2.6 Rice

Rice is a relatively new staple food in the diets of Latin
Americans. A significant increase in consumption took place over
the period 1920-50, when per capita consumption of paddy
equivalent went from 14.2 to 30.3 kg. This coincided with the
rapid expansion of frontier lands, where rice has always played a
fundamental role as a first settler's crop. 1In 1966-86, thanks
to the release of the new modern semidwarf rice varieties, per
capita consumption continued its expansion from 36.8 to 45.4 kg,
at the same time that real retail prices were falling rapidly.
Rice demand responds well to changes in both income and its own
price.

Although the majority of the rice area in Latin America
corresponds to upland rice (68%), most of the production is
obtained in irrigated areas (62%). In Brazil, the largest
producer (with 55% of production and 71% of the rice area of
Latin America), upland rice accounted for approximately 80% of
the total rice area under production. Most rice farmers in the
region are small (fewer than 20 ha), but most of the production
comes from large farms. Rice is mostly a commercial crop.
Farmers are highly responsive to modern, production-increasing
technologies, particularly those that have access to irrigation
(total or supplementary).

Rice constitutes a major staple food commodity, accounting for
more than one-fourth of the caloric intake in countries such as
Brazil, Panama, and Cuba. Its importance is greater among
consumers in low-income strata, where it is a "wage-good."

Production was projected using the adjusted 1966-86 trend,
imposing an upper limit of 5% per year; for higher growth rates,
the more recent (and generally lower) 1976-86 rate was used.
Yields were bounded at 6 tons/ha, a level that was considered
quite high for national average figures. Implicit area is
calculated on the basis of projected production and yields. &
10% statistical significance level was enforced for trends. If
the condition was not met, zero growth was applied.

For Latin America as a whole, the current 1984-86 observed
deficit of 1.2 million MT will remain constant toward the year
2000, which implies an increase in the self-sufficiency ratio
from 93% to 95%. There are sharp contrasts when these figures
are examined regionally. Tropical Latin American countries will
see their current deficit expand from 1.6 to 2.4 million tons
while the Southern Cone countries will increase their surplus
from 0.4 to 1.4 million tons. Among the many implications of
this projection, one is the possibility of increased regional
trade from the latter to the former subregions. ’
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more detailed look at these numbers becomes more meaningful and
ggests some possible modifications to the gross trends
stimated by the parameters described above. For Brazil, the
argest rice producer in the region will see its relative
portance diminish from 55% to 53% of production going into the
‘ear 2000. Its projected deficit will grow from 0.8 million tons
n 1984-86 to 1.4 million tons in 2000. However, given the great
tential of "varzeas" (riverside lowlands), it is believed that
roduction, as projected here, has been underestimated. Despite
ow per capita consumption levels in Mexico, projections show a
rger deficit toward the year 2000 (from 0.2 to 0.4 million

ns) . ‘

Irrigated and favored upland rice conditions are mostly found in
the Andean countries. Both area and yields grew at an impressive
rate throughout the past two decades, particularly in the earlier
966-76 period. Crop management practices are a major limitation
n a region where new varieties have expressed a great part of
heir genetic potential. Deficits for Colombia and Venezuela may
ave been overestimated, given that production has stagnated and
herefore a zero growth rate in production was assumed. Crop
management as well as policy factors are behind this stagnation.
On the other hand, the surplus projected for Ecuador will
probably be larger than projected, given the new irrigation
projects under way and partly completed now that will incorporate
80,000 new hectares into rice production. :

In Central America, favored upland rice is the norm. The lowest
yields are found in Panama, the largest producer in the region,
where subsistence rice farmers represent 60% of the total number
of farmers. Projected deficits are small and could easily be
overcome with the release of new varieties that are being tested
and a more focused research and extension effort.

In the Caribbean, both Cuba and the Dominican Republic exhibited
outstanding growth rates in production over the past two decades
and, consequently, their deficits are expected to decrease. The
- traditional exporters, Guyana and Surinam, confront institutional

- problems at present and will have difficulties expanding their
iimarkets.

 Although per capita rice consumption levels in the Southern Cone
~ countries are modest (wheat is the predominant carbohydrate),

- production shows a vigorous growth. Surpluses are overestimated,
particularly in Uruguay, where implicit area increases fourfold,

~a feat that is hard to believe given the use of additional water
. implied.

' Stability and high levels of self-sufficiency are synonymous in

~rice. Only 4% of world rice production is actually traded

. (compared with 16% in maize and 22% in wheat). 1International
rice prices went from US$400/ton in 1981 (2.2 times the price of
wheat) to US$215/ton in 1985 (1.1 times the price of wheat), and

up again to US$380 in 1987 (3.0 times the price of wheat).

Therefore, given the important role of rice in the diets of poor
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urban consumers, achievement of high rates of self-sufficiency
has become a policy goal for countries of the region.

The expanding activity of commercial agriculture, with its
continued pressure on the small farmer to integrate into the
economy, together with the permanent incorporation of small- and
medium-sized farmers into new rice production, imply that crop
management research must include adequate ‘machinery. This
research must also take into account the resource endowment for
different farm sizes, not just for the large, mechanized group as
is the case today.

The demand for raw materials of agricultural~origin to be
transformed by agr01ndustry also questions r1g1d breeding
standards related to rice acceptability and consumer preferences,
acceptablllty refers to consumers' perceptions at a point in time
and is susceptible to changes.

Improv1ng harvest and postharvest technology and practices for
rice is an area of high potential impact; waste reduction is a
primary means to increase food availability without intensifying
pressure on the natural resource base.

With the exception of unfavored upland conditions (the Brazilian
Cerrados and the most traditional small farmers), it has been
demonstrated that some rice technologies are interchangeable
between irrigated and upland conditions. Our new germplasm for
unfavored upland conditions is already being evaluated, in terms
of adaptability both to the environment and to various cropping
systems alternatives. :

There is certainty in the Rice Program that there exists a
potentially large gap for improving yields both through new, more
diversified germplasm for irrigated and upland conditions
currently being developed, and through the adoption and
1mprovement of integrated rice management practlces. Only then
will rice preserve its current leading role in the diets of Latin
Americans as the most dynamic indigenous carbohydrate source.

3. Africa
3.1 The Economy

The economic performance of sub-Saharan Africa has been
con51stently weak for several decades. By the 1980s, per capita
incomes had fallen to about three-quarters of the level reached
by the late 1970s. This poor performance has been due to
external economic shocks as well as weak domestic economic
management and unusually high population growth. Recently, many
African countries have adopted much needed structural adjustment
programs, and efforts currently under way are impressive.
Positive adjustments are being made in currency exchange rates,
fiscal deficits, export and domestic commodity pricing polic1es,
trade requlations, and government economic management.
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The agricultural sector is of paramount importance in Africa. By
1985, 75% of the population earned their livelihood in
agrlcultural production. Average per capita income in this
sector was estlmate&“to be US$242 in 1985, which was only 44% of
that of the nonagricultural sector. 0verall there has been
modest growth in the aqricultural sector, but hlgh population
growth rates of 3. 3% in the 1980s have resulted in decreasing
levels of output on a per caplta basis.

The key to economic de 1opment in sub-Saharan Africa is the
agricultural secto t+{s the only sector in which future
employment opportuﬁi es 'be readily created. Second, it

- ) ity for earning foreign exchange from
tradables; and finally, ' ca&n provide for a nation's food
:securlty needs. Unliké ‘¢ ituation in other developing
regions, increases in thé& eutput of agricultural nontradables in
- sub-Saharan Africa are not market driven. Growth in income
levels are 1nsuff1c1ent‘ﬁ' te an increase in the demand

u oDy ing agricultural technology
- that is adoptable within suchiz economic environment is

- challenging. Because economic’ etumns‘to production are low and
- risks for cash input use are hi nly those technologies that
. are low-cost with minimal risk wil, meet the test of
acceptability. b e

f 3.2 Beans in Africa

. Beans are the pr1nc1pal ‘source of dletary proteln for over 70

- million people living in sub-Saharan Africa.’ Cohsumptlon levels

~reach 50 kg per capita annually in the countries ‘of Burundi and

Rwanda. Beans are a staple crop produced by small farmers,

- primarily for subsistence needs with occasional marketing of

~surpluses. Production is concentrated in the more productive and
highly populated areas of eastern Africa, the Great Lakes Region,

- and widely scattered highland areas of southern Africa.

Bean production in Africa is subject to severe ecological
constraints. First, beans are often grown on hillsides, on
highly erodible soils. Second, fertilizer availability for the
crop is extremely limited, which might cause soil depletion and a
shift away from beans to less fertility-demanding crops such as
sweet potato or cassava. Third, the disease and insect complex
in Africa is different from Latin America. Bean fly, which is an
important pest in Africa, is not present in Latin America.

Although beans are not a native crop on the continent, they have
been integrated into the agricultural system by very creative
means. In many parts of the continent, bean-banana intercrops
are important. In other areas, such as Rwanda, beans are grown
in varietal mixtures. These mixtures reduce production risk and
enhance resistance of the crop to diseases.

~Over the past two decades, bean production has grown at an annual
- rate of 3%, slightly less than the 3.3% population growth rate
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for the region. 1In the eighties, the annual growth rate in
production has slowed to 1.6%, down from the 4.4% rate in the
previous decade. The Great Lakes Region had the slowest growth
in production during the past decade at 0.4%, while the eastern
and southern regions grew at 2.9% and 2.6%, respectively. The
increases were achieved by augmenting area under cultivation as
yields were relatively unchanged. However, the increase in bean
production due to area expansion is occurring at a decreasing
rate--a disturbing indication for future production growth.

Projections of present production and consumption trends to the
year 2000 suggest that a significant deficit in production will
occur (Table 2). A 750-thousand-MT deficit is projected if
trends over the past ten years continue, equaling 18% of expected
consumption by the year 2000. Most of this deficit will occur in
the eastern highlands and Great Lakes Region.

Land scarcity is a major economic constraint to increasing
production in the densely populated countries of Burundi and
Rwanda, and in selected areas of Kenya and Tanzania. In
response, farmers have adopted intensive land use techniques to
increase overall food production. In selected areas of Uganda,
Tanzania, Ethiopia, Zambia, and the Kivu Province of Zaire, lack
of labor is more of an economic constraint to increasing bean
production than land.

The estimated deficits do correctly reflect land scarcity of the
Great Lakes Region and parts of eastern Africa. Technological
progress is urgently needed in these areas. Such technological
progress should have a drastic nature, as is the case in certain
areas of Rwanda, where bush beans are being replaced by more
productive climbing beans. Adapting the bean crop to ;
nontraditional production areas (e.g., acid soils) might be
another response to projected deficits.

The potential of bean production to keep up with demand increases
is better in southern Africa. 1In this region, the possibilities
to introduce beans in nontraditional areas are less constrained
than in the two other regions. This can be illustrated by the
acceptance of Carioca, a variety proceeding from Brazil, in the
Central Province of Zambia, where previously only cowpea was
produced.

For the landlocked regions of Africa, there is evidence that the
high caloric-yielding crops of maize, sorghum, roots and tubers,
and bananas are increasingly replacing beans within intercropped
systems and when in direct competition. For beans to remain
economically competitive, production technologies that reduce
variability in output and/or increase yields will need to be
developed. In multiple and intercropping areas, beans are often
the crop of secondary importance. Therefore, the development of
bean production technologies that are complementary to existing
production systems will be required in these areas. Production
technologies that can compete effectively with other crops are
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needed in areas where monocropping is the norm. The fragile
agroecological environments in which beans are produced are
highly susceptible to soil erosion, with accompanying losses in
soil fertility--factors that require special consideration in
agricultural research.

4. Asia

4.1 The Economy

Asia, the largest and most populated of the developing regions of
the world, is particularly heterogeneous in terms of its resource
endowment, social and political systems, and economic
performance. This analysis does not pretend to cover this wide
range of situations. It emphasizes countries of particular
relevance to CIAT's cassava research.

Growth in the agricultural sector has proceeded at a relatively
high rate over the past two decades, but not as high as that
achieved by the economy as a whole. Agriculture has generally
been discriminated against by policies to protect domestic
industry. In some countries, subsidies for agriculture have
compensated for low prices of farm outputs; however, in the
aggregate, agriculture has performed worse than it would have
without government price interventions.

Since 1980, Asian economies have made major structural
adjustments that will allow them to face the future with more
flexible economies poised for rapid growth. Diversification will
probably be demand led and will be best stimulated by progranms
that have the broadest impact on increasing rural incomes. Thus,
market forces rather than government solutions are likely to be
the locomotives of development; nevertheless, governments should
be in a position to support new development. Furthermore,
demand-led growth in Asian economies is likely to be increasingly
for regional or domestic markets rather than international trade.
In the more marginal areas, environmental degradation is likely
to accelerate unless rural incomes increase, as rural poverty is
a major cause of environmental degradation in the region.

We can summarize the trends in Asia as follows: the 1960s was
the decade of production; the seventies, the decade of new
directions and equity concerns; the eighties, the decade of the
private sector and policy concerns; and the nineties will likely .
be the decade of sustaining technical and institutional
~excellence in support of economic development.

4.2 Cassava

In the last twenty years, cassava production has more than

doubled in the region, from about 20 million to about 47 million
MT, a growth rate of more than 5% per year. The largest producer
in Asia is Thailand, with 38% (18 million MT) of total production
in 1984-86 and an estimated production for 1988 of 23 million MT.
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It ia well known that the Thai cassava industry is based on the
export of cassava pellets to the EEC and other developed-country
marXets. The Thai cassava industry has brought wealth and
stability to large areas of the country. The imposition of
quctas on cassava exports by the EEC (effective 1982) has
surprisingly not halted the continued increase in cassava
production., This appears to be for two reasons: (1) farmers
have an asymmetric supply response to price: once they start
growing cassava, they tend not to stop as prices decline below
their entry point due to the lack of viable alternatives; and (2)
the Thais have proven remarkably adept at finding new markets.
Six years ago lt was predicted that Thai cassava production would
decline with the imposition of quotas, but history does not
reflect that. :

Excluding Thailand, cassava productien has increased at a healthy
rate of 2.7% per year for the last twenty years. The increase
appears to be largely through demand-led diversification of the
end uses of cassava. Thus, in India, cassava production in the
traditional forme in Kerala has declined while in Tamil Nadu,
starch production increased from 0.7 million MT in 1973-74 to 1.5
miliion MT in 1984-85. Similarly, in Indonesia, cassava has
moved increasingly into the starch market, which in turn provides
the basic raw material for numerous food products. In the coming
years, it is expected that cassava wlll continue to mova intc new
warkets and that Asian native ingenuity will centilnue to find new
uses for cassava as it has in the past, In addition, the poultry
feed market is growing extremely rapidly in Asian countries.

Certain Southeast Asian countries have fallen out of the
mainstream of the Pacific economic miracle. Annual growth rates
in cassava have been very high in these countries over the last
two decades: Burma 13%, Kampuchea 10%, Laos 12%, and Vietnam 8%.
These countries indicate the fundamental role that cassava plays
in maintaining food supplies under crisis conditions and when
economies revart to close to subsistence levels. Cassava will
continue to play this role:; what is new, however, is the
realization that cassava has an increasing role to play in
rapidly developing economies such as those of Indonesia and
China.

5. Copcluding Remarks

It ies concluded that the demand for production and utilization
technology of CIAT commoditiee will grow and bacome more diverse.
The agricultural sectors of developlng countries are at the same
time becoming more heterogenecus. Although cother important
staple food commodities were not examined here, it is considered
that given the limited growth prospects for CIAT and its existing
stock of scientific agricultural knowledge, it will ba cost-
effective to maintain involvement in only the currently mandated
commodity portfolio. Nevertheless, tha task force contends that
in the areas of human resource development and basic scientific
research, the Center could offer broadly interchangeable
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- methodologies to achieve a widespread impact on the increasingly

diverse agricultural sectors of developing economies.

Table 1. Selected sociceconamic indicators of developing regions.

Iatin Near Far

Indicators America Africa East East
Population (1986) (in millions) 13.6 64.8  248.9  1400.3
Population growth rate (1970-86) (5) 2.4 3.0 2.7 2.3
Population density (inhabitants/km®) 19.7 18.7 19.4 162.4
Urbanization (%) 68.4 35.6 48.0 38.2
GDP per capita (1985 USS$) 1673 469 2090 451
GDP growth rate (1965-85) (%) 2.6 0.6 2.9 2.4
Area in crops/inhabitant (1985) 0.44 0.34 0.34 0.20
Potential crop area/inhabitant

in 2000 ) 0.87 1.01 0.39 0.17
Irrigated land/inhabitant (1985) -0.03 0.01 0.08 0.05
Head of cattle/inhabitant (1986) 0.74 0.30 0.23 0.20

SOURCE:  FAO Production Yearbook (several years); World Bank (1987);

FAG (1981).



Table 2. Beans in Latin America: 1984-86 and outlook for production and
consumption balances in the year 2000.
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1984-86 2000

Region or Production Consumption Balance Production Consumption Balance%
country (000 MT) (000 MT) (000 MT) (000 MT) (000 MT) = (000 MT)G
Brazil 2465 2514 49 2945 3296 -351
Mexico 989 1104 =115 1643 1536 107
Andean region 260 294 34 298 405 -107m
Central America 290 309 -19 462 442 207
Caribbean 120 125 -5 146 158 -12
Southern Cone 334 85 249 496 104 392
Total 4458 4431 27 5990 5941 49

Beans in Africa: 1984-86 and outlook for production and consumption balances in
the year 2000.

1984-86 2000

Region or Production Consumption Balance Production Consumption Balancei
country (000 MT) (000 MT) (000 MT) (000 MT) (000 MT) (000 MT)
Eastern Africa 1090 n.a. n.a. 1509 ‘ 1926 -417
Great Lakes Region 593 593 0 746 968 -222
Southern Africa 497 478 19 817 840 -23
Others 182 173 9 210 312 -102
Total 2362 n.a. n.a. 3282 4046 -764

SOURCE: FAO and CIAT estimates.




Region or

country (000 ﬂTJ"'f(OOOMT) (000 MT) (000 MT) (000 MT) (000 MT)
Brazil 2658 2702 -4 4
Mexico . 1273 1541 -268
Central America 539 450 8¢
Caribbean 308 509 -201
Andean countries’ 2169 2101 68
Trop. Latin Americ 6947 7303 -356
Southern Cone 3991 3514 477
Latin America 8206 7586 620 10938 10817 121

SOURCE:

Table 4.

1984-86 2000

Region or Production —Consumption Balance Productio; c;nsumption Balance
country (000 MT) (000 MT) (000 MT) (000 MT) (000 MT) (000 MT)
Brazil 12248 12996 748 16728 19496 -2768
Mexico , 7508 8885 -1377 12043 13779 1736
Central America - - ' 1481 1803 -322 1736 2619 -883
Caribbean ~ 1709 2469 <760 2295 3253 -958
Andean countries - 6582 7586 ~1004 8752 11353 -2601
Trop. Latin America 29528 33739 ~46211 41554 50500 -8946
Southern Cone 7643 7696 -53 9604 9586 18
Latin Americs 37171 41435 4264 51158 60086 -8928
SOURCE: FAO and CIAT estimates.

-31-

Beef in Latin America: 19B4-86 situation and outlook for production

and consunption balbn;es in the year 2000.

‘Production Consumption Balance Production

FAO and CIAT estimates.
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Consumption Balance

Nilk in Latin America: 1984-86 situation and outlook for production and

consumption balances in the year 2000,



Teble 5. Paddy rice in Letin Amsericar 1984-B& situstion and outiook for proguctid
and consumption balances in the year 2000.

198486 2000
kegian or Productiu; Eonlumpt;nn E:T;;:: ;::;;::?;;_E;;;unptT;;--;:T:;a
country (000 MT) (000 MNT) <£00D MT) (090 MT) (o000 MT) LG0Q KT
Brmzil SLEZ 10325 ~843 130494 14478 =138
Mexico 405 TFh 186 TAD 1172 =32
Central America LT 704 =18 P65 1015 -59
Caribbean 1740 2040 291 2906 rg-9.1.] 220
Andean countries iT1B i9g2 =274 4950 a7 04T
Trop. Latin America 14236 17851 -1615 22695 25757 2562 -
Southern Cone ¢Ts % LY ] 2047 6b& 1583
Latimn Amerfca 17214 18380 “~1149 ELAT&Z 25921 =117%

SOURCE: FAD and CIAT esztimmtes,
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Task Porce Rapg;&:
NARDS' TRENDS

Backgyoungd

During the decades of the saventies and gighties, CIAT's
relationships with the NARDS focused on the following activities
related to its specific mandated commodities:

1.

Germplasnm development

Except for the Rice Program (which uses the IRRI collection),
the programs have built up germplasm cellections, which have
been or are in the process of being characterized. The
collections are screened for resistance/tolerance te biotic
and abioctic stresses. Based on these materlals, the program
breeders develop improved varieties (i.e., higher yielding
and resistant or tolerant to envircnmental stresses}, using
classical techniques, '

— Basic research with a high potential for payoff in the
development of new technologies.

- Applied research to develop varieties adapted to specific
constraints in a given environment under low external
input ceonditions.

- Adaptive research to develcp methodologies for selected
areas that are directly related to the effectiveness of
CIAT commodity research strategies (e.g., on-farm
research) and cultural practices emphasizing minimum
purchased inputs,

- Davelopment research in support of integrated production,
utilization and commerciaiization, as well as technology
transfer projecte in order to develop models,
methodologies and techniques that can be used by NARDS.

The acronym NARDS used hereiln refers to the whola gamut of
public and private institutions engaged in some aspect of
agriculture within a given country; e.g., national
agricultural research institutions (NARIs}, universities,
development organizations, nongovernment organizations, and
agribusinesses including seed companies,

Task force members: F. Torres, C. Pérez, R. Vera, G. Habich,
W. Janssen, D. Pachico and T. Brekelbaum,
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Except for basic research, which is conducted in
collaboration with advanced research institutions, these
activities are carried out in clese collaboration with the
NARDS, whose primary function is to conduct adaptive research
and technology transfer activities.

CIAT's role in institution building has focused on the
formation and strengthening of commodity research and seed
technology programs. In many cases the NARIs did nhot have
programs dedicated to the commodities in CIAT's mandate: thus
it was necessary to aestablish them whera the governments were
interested in doing so. Intenaive research-oriented training
programs have been provided for NARDS' staff, and in-country
Lechnolegy transfer-oriented courses have been supported.
Where there was some installed resaarch capacity, the
emphasis has bean on strengthening it through specialized
training in different disec{plines., The NARIs have been
backstopped by senior scientists, primarily from
headgquarters. Speclalized information, publications ang
audiotutorial materials have also been produced and
digtributed to them.

As the programs have become stronger, CIAT has fostered the
creatjon of regional commodity research networks to (a)
achieve economiez of scale by having individual members
address common problems, and (b) provide the basis for
horizontal transfer of germplasm, experiences and knowledge
among participants,

Developgment Trends Related to the NARDS

The NARDS task force first developed a discussion papar
addressing the lssues of (1) expected development of the
agricultural sector in Latin America and its consegquencas for
technology demand by the farmer; (2) the evolution of the NARDS:
(3} the NARDS' capacity to satisfy the demand identified in point
one; {4} the implications of the NARDS research plans vis=-a-vis
their collaboration with CIAT; in other words, the determination
of the derived technoleogy demand; and (5) collaborative
mechanlsms that could be pursued by CIAT in satisfying this
derived demand for R & D technology effectively.

Then two think tankes were held: one for Latin America and the
other for Africa and Asla. The groups were comprised of expert
consultants, representatives from the NARDS and ISNAR, menbers of
the CIAT Board of Trustees from the respective regions, and CTAT
staff outposted to these regions (see 1ist of participants in
Appendix B). The findings of these groups were then discussed
with the CIAT leadership group and at the internal program review
in December 1988. A synthesis is presented herein.

E

4

.1
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ﬁggiggggngm ic Context

1. Stronger aconomic growth for developing countriss.

2. Greater government recagnition'of agriculture as a driving
force in economic developmant.

3. Globalization of the agricultural market and an increasing
market orientation of agriculture, primarily in Latin America
and Asia, which will also lead to further specialization.

4., The urban poor as a stronger force in domestic pelitics;
_pressure for low-cost staples,

S. .Emphasis on productivity and efficiency, gilven the need to
compete in more sophisticated international warkets and te
satisfy the domestic demand for low-cost staples.

6. Increased R & D focused con market-oriented farmers,

7. Equity issues related to marginal groupe to be dealt with
indirectly through integrated rural development projects, not
through targeted agricultural rasearch.

8. Increased pressure from the international community for
sustainable agricultural production.

Impli .

1. There will be a greater demand, on the one hand, for
technelogy to produce both high-quality and more diverse
products for the international and domestic markets; and on
the other, for low-cost staples to meet growing demands from
the urban poor. Demand will be location specific.

2. There will be a greater diversification of products for beth
domestic and international markets, leadlng to a greater
demand for postharvest and processing technologiles.

3. Low capital availability will hinder infrastructure
development in frontler areas.

4. The primary target of the NARDS will be farmers with access
to markets and the capacity te apply new technology.

5. The needs of the low-resource and subsistence farmers, who
cannct be brought into the market economy, will have to be
met otherwise (e.g., integrated rural development projects).

6., Donors will bacome increasingly concernad about IARC/NARDS
relationships and sustainability issues.
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Institutional Context
ﬁcgn;xio .

1. Despite projected economic growth, no substantial impact on
the rescurces available to the NARDS in Latin America and i
Africa within the ten-year time frame.

<. Many more actors involved, primarily in the form of private
feundations and profit-orlented companies, as well as more
farmers organizations in Latin America, broadening the
spectrum of partners from NARIs to NARDS.

3. Growing concern for transfer of technology, resulting in
greater resource allecation to this area than.to technology
genaration.

4. Greater pressure internationally from donors and the €G
Secretariat for formalizing and strengthening regional
networks (the PROCIs, SACCAR, ASEAN) to orient regional
research, establish priorities, and organize training and
workshop efforts.

5. Better gualified human resource capability for technology
generation (except in Africa), but the capacity of the NARIs
to remain weak, except in Asia.

6. Except for Asia, a diminished capacity for human rasource
development, at both the undergraduate and graduate levals,
in both technology generation and transfer.

7. Insufficient managerial capacity, affecting NARDS research
productivity.

Implications

1. The NARIs will be faced with a breader mandate (including
nontraditional export-oriented crops) and spactrum of
activities (both up~- and downstreanm).

2. There will be more interinstitutional interfaces within and
among the NARDS, requiring more complex institutional
arrangements and managerial skills.

3. The NARDS will require more operational funds. Given denor
reluctance to provide soft moniles, this will neceszitate more
creative mechanisms to channel, administer and account for
funds because their highly centralized syetem does not permit
R & D programs to seek extarnal funds tor special projects,

4. The advanced NARIs will want to assume regional research
responsibilities. If their sclentists do not racaive
sufficient motivation, thers is tha increased danger of their
belng attracted by the growing private sector.
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5. Given the ever-rising costs of graduate education abroad,
language ‘difficulties, and the lack of relevance to tropical
agriculture, there will be a greatly increased demand to
strengthen national and regional educational instituticns.

6. In addition to their success Iin generating and transferring
technology related to their commodities, the IARCs will be
held more accountable for the effectivenaese of their
relationships with the NARDS and the impact of their
technology on the anvironment,

vead

The NARDS vary in scope, size, stage of development, and relative
emphasis given to CIAT's commodities; thus the derived mix of
cooperative activities and demand for services will vary. For
purposes of this discussion, the focus is on two groups: the more
advanced national commodity programs with both the capability and
capacity to carry out their R & D strategies; and the less-
advanced programs that have more limited capability and capacity.

Although the specific analyses of darived demand will be mads at
the program level, the task force has developed a general list of
tendencies for these twoe groups with respect to scientific
research and institution building.

Advanged NARDS

j Given the increased capacity of the advanced NARDS in the
- scientific field, there will be a move from a demand for applied
. research to one for more baslc, strategic research as follews:

Lege Morea
{ ~ Finished breeding producte - Specifically characterized
5 segregating & parent mate-
e = Work on favorable rials (advanced garmplasm)
¥ environmentes

. -~ Biotech applications for
b - Packaged technelogy for nonconventional breeding
i cultural practices

3 - Methodology development

f = On=-farm research

' ~ Pestharvest and
commercialization techneology

- Natural resource management
studies for sustainable
T  agriculture in stressed,
unfaverakle environments
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With regard tc activities related teo institution bullding, there
will be a move from "receivers" to suppliers," as wall as an
increased demand from other sectors of the NARDS.

less

= Production & general research

training
- In-country training

~ On=farm research training

Less—Advanced NARDS

More
Training of other NARDS

Specialized and higher
degrea training

Methodologies for training
trainers '

Research management trainlng

Financial support for
reglonal activities

In the scientific fiaeld, it is expected that there will be a
genaral move from the demand for adaptive to applied research as

follows:
Less
- Variety testing

- Crop orientation

With regard to institution building,
toward regional liinkages, which will

More
Parental materials

Production systems
management

Integrated crop management
strategies

Soli conservation and
sustainability of yield
(Africa and Asia)

Processing and managing
sclentifice data

Sclentific information and
training materials

there will be a gradual move
increase the demand for

information and for supporting commodity-oriented networks.
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Less i - More
- Production training
- Information exchange

= Leadership in integrating
regional cooperation

= Promotional activities with
'~ 'national leaders (use IARC's
“institutional clout)

H\:\Support of development projects

Financ1al support for regional
w_jand operatlonal activities

Comparative a

In the scientific fields related to 1ts mandate, CIAT has the
following comparative advantages: :

1. State-of-the-art knowledge onrbeans,fcassava;krice, tropical
pastures and seed technology.

2. Germplasm collection and characterization.

3. Development of methodologies for R & D activities and
scientific principles for location-specific research.

4. Information and documentation services.

With respect to institution-building, the Center has the
following comparative advantages:

1. Exposure of NARDS scientists to multlple disciplines and
technology generation and ‘transfer situations.

2. Role model for 'NARDS' leaders and sc1entlsts, potential for
1nf1uencing their attitudes.~

3. Role of instltutional convener, given its scientific
credlbility and institutional ‘neutrality.

“§!! ateq] for the Nineti
To devise strategles for the next decade, it is necessary to

- estimate the growth potential of the countries and the NARDS with
which CIAT works and to bear in mind that the Center's resources
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are reaching the upper limit of expansion=--that is, a no growth
or limited growth situation vig-a-vie the expected breader
spectrum of support demands., The followlng strategies with
regard to technology generation are recommended:

1.

Support the move te regional integraticn of NARDS with
division of research responsibilities based on comparative
advantages; a coordinating rola for CIAT.

Stimulate the eveolution from a simple radial-hub networking
medel to a multinedal network based on horizeontal
interactions among all members with more sharing and
speciallzation of responsibilitias.

Promocte the development of upstream research networks,
linking scientists from developed and develeoping countries
around specific research problems and opportunities.

Work more with those less-advancad'prngrams that have the
greatest potential for "takeoff," bagsaed on an institutional
diagnosis vis-a-vis CIAT's comparative advantages.

With regard to technelegy transfar activities, emphasis will be
on the following strategjies: _ :

1.

6.

Develop methodologies to strengthen the NARDS technology
generation and transfer linkages,

Provide opportunities for graduate thesis research to be
conducted under the guidance of experienced senior staff at
CIAT headguarters and in the regicns.

Conduct more individualized training for NARI scientists,

Train NARDS personnel to collaborate with in-country
preduction and on-farm research courses, as well as certain
regional training activities. '

Play a catalytic role in the promotion of development-
oriented pilot activities, gradually transferring the
methodologies to regional and natlonal bodieas.

Develop training materials on CIAT cammuditiés at different
levels and in different languages.

To facilitate an effective partnership, it is also envisaged that
CIAT may have tc assume a managerial role in channeling external
funds for regional activities, expediting their allocation and
disbursement, while ensuring their specific use,
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SUMMARY OF RESPONSES TO SURVEY ON DRAPT STRATEGIC PL&H1

The current economle crises will continue
faor the next decade,

The continued devaluation of domestic
currencies willl lead to reduced food and
feed imports.

Economlic growth will stem from increased
trade and technological development in
the agricultural sector.

Glven serious econemic crises, national
governments willl tend te curtall services.

Despite the potential for agriculture as
a driving force in development, there
will be limited funds for agricultural
research and development activities.

Infrastructura development for frontlars
will be limited,

Agricultural growth will have to be
primarily through intensjification of
land use. '

Envirenmental degradation will
accelerata unless programs that impact on
increasing rural incomes are developed.

There will be more of a market
orientation toward agricultura.

There will ba increased glabalization
of tha agricuitural market,

The reduction of food imports will lead
to decreasad food security among the poor.

The increased potential for nontraditional

SA_A D sp®
37 15 4 0
5 16 1 o
7 15 o o
4 15 i1
7 13 2 1
1 13 2 o

10 8 a1

10 6 31
5 14 1 0
3 13 i 0
0 10 10 3
o 5 14 2

lnaw scores, based on 24 raspondents of 64 receiving survey.

2SA-Strongly agree; A=Agrae; D=Dipagree; SD=Strongly disagree
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SAAD&DE

exports will lead to decreased faad
security ameng the poor.

1.13 The trend toward incraasad urbanizatinn 5 16 1 (¥
will continue.

1.14 There will be increased political _ 5 15 1 0
pressures to increase production of
low—cost staples to improve the
nutritional status of the growing
low=-income urban population.

1.1% There will be increased demand from the 6 15 1 0
middle- and high-income urban strata for
more diversified produce, as well as more
processed foods for qulck preparation.

2. National Agricultural Regeargh & Development Systems (NARDS})
2.1 @Given the projected limited public 3 18 3 v}

resources, agricultural research will
have to be market driven, emphasizing
short-term benefits.

2.2 The NARS will focus more on expert and 1 16 6 4]
other income-genarating crops.

2.3 To promote broad-based economic 2 13 9 0
development, the NARDS will focus more
on commercially oriented farmers.

2.4 Given the globalization of the market, 4 19 c 0
thare will be a demand for research on
nontraditiconal export crops.

2.5 Thea increased demand for intensive 4 16 2 o
research on export-criented crops will
stimulate the formation of more producer
associations.

2.6 There will be more private companies and 8 13 1 v
foundations invelved in agreoindustrial
regearch relatad to axport-oriented crops,

2.7 .Glven the greater number cf actors, there 5 14 3 0
will be more complex interinstitutional
interfaces.

i?%&r&;rﬂngly agree; A=Agree; D=Disagree; SD=Strongly disagree
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There is a general lack of managerial 6 9 7 1
capacity in national agricultural research

institutions (NARIs), which affects their

research productivity.

There are more gualified and experianced 2 9 B 1
human rescurces in the NARDS,

Given limited funds for operational 6 12 S 0
activitles, there will be continued

turnover and underutilization of the

human resource base,

There will ba a diminished capacity for 0 16 11 o
in-country human resource development in

both technology generation and transfer

at the undergraduata level.

There will be a dimirished capacity for 0 11 9 1
human rescurce development in beth

technology generation and transfer at the

graduate level.

The naticnal agricultural research 5 12 5 1
systems (NARS} are concerned about

developed country institutions controlling

new technology through patants.

The more advanced NARS will conduct more 5 15 1 1
basic and applied research in an effort to

stay at the forefront of sclentific and

technological developments.

The NARS will place more emphazis on 7 16 1 0
biclogical forms of pest contrecl.

Tha NARS will place more emphasis on 9 13 1 0
enhancement of soil fertility; e.g., a

plant's biological nitrogen fixation

ability.

The NARS will place more emphasis on 3 12 8 g
pelicy research, particularly as related
to agroindustrial development.

In relation to CIAT commodities, NARI 8 12 4 0
scientiste have acquired mora knowledge
and experience.

¢3A=Str¢ng1y agree; A=Agres; D=Disagree: SD=Strongly disagree
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In relation to CIAT commodities, the
NARIs will assume more responsibility for
conventional breeding.

In relation to genetic materials of CIAT
commodities produced by a NARI, these will

Appendix E

be interchanged freely among the countries .

of tha ragiecn.

In relation to CIAT commndities, the NARIs
will assume more responsibility for
developing cultural practices,

The NARS will place more: emphasis on
technology transfer activities.

The stronger NARDS wilill engage in more
on-farm research.

The traditional gap between research and
extension will be narrowed in stronger
NARDS as a result of graater on-farm
research activities,

As concerns CIAT commoditles, tha stronger
NARS will prefer to invest their limited
funds in more favored areas and leave CIAT
te work in thé less-favored areas.

As concerns CIAT commodities, the stronger
NARS will aesume more responsibility for
in-country training activities, esspecially
general production courses and on-farm
research methodologies.

The NARDS have sufficlent access te
publications and other informaticn
services related to CIAT commodities.

Commodity-oriented research networks will
become a more important strategic tool to
bring about regional collakoration,

The NARIs will not be able to fund
regional activities out of their budgets.

Tha NARS will place pressure on the
donors te continue their support of

8A A p 8D
FEY 6 2
i 14 = o
4 1lg 0 0
I 13 2 1
7 15 0 1
9 14 a 1
2 9 7 3
4 17 2 Q
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g8 16 0 0
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10 11 0 i

55&=Strnng1y agree; A=Agree; D=Disagree; SD=Strongly disagres
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regional network activities.

To increase afficiency in the use of 4
scarce resources, smaller NARDS will
integrate their R&D efforts in a

regionally oriented division of labor.

3. CTAT

3.1

3.2

CIAT's current commodity mix is the right Q
ohea.

The Canter should increase its research 14
afforts to improve agricultural

productivity and develop production
technelogy that is sustainable over tima

and that will not lead to environmantal
degradaticn.

CIAT should act as a catalyst in fostering 5
appropriate policies for agricultural
development,

CIAT should contilnue to emphasize a 4
genetic approach to seolving production
problems.

The Center should concentrate on 6
characterizing and documenting the vast
germplasm collections for use by the NARS,

Genetic materials of CIAT commodities 13
Produced by a NARI should be made

available to other NARIs through CIAT's
ragional programs or whera none exists,

from headquarters.

CIAT should continue to emphasize a 9
low-input philosophy with regard to
agricultural production technology.

CIAT should help NARDS identify funds for 10
formal graduate training.

CIAT should provide leas technical 0
backstopping asaistance for the NARIs,

14

1%

10

18

14

11

13

13

ESA-Strungly agrese} A=Agree; D=Disagree; SD=Strongly disagree
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D

CIAT should provide more methodalogical
support ta the NARDS.

CIAT should reduce its training efforts | z'

related to the general production of its
commodities, which can be handled by the
NARIs themselves,

CIAT should increase speclalized training 10
and internships for NARDS personnel.

CIAT should organize more commodity~ 9
focused workshops to improve communication
ameng regional network researchers,

CIAT should organize courses for 10
Preparing NARDS trainars,

CIAT should increase its research efforts 10
in the area of integrated CrOp management.

CIAT should increase its research. efforts 8
in the area of postharvest technology.

CIAT should decrease its research efforts 2
in conventional breeding.

CIAT should decrease its research efforts 1
in on-farm research.

CIAT should continue ites work on 7
methodolegy development and training
materials related to on-farm research.

CIAT should decrease its research efforts 1 .

in developing cultural practices.

CIAT should continue to emphasize applied 6
rasearch.

CIAT should expand its efforts in 9
strategic research, which is problem-
sclving and mission orlented at whataver
level of sophistication is required to
overcome important production constraints.

CIAT should increase its strategic 10
research efforts in order to take

14
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SD

advantage of scientific developments in
the areas of tissue culture, molecular
biology and genetic engineering.

CIAT should increase its strategic 11
ressarch efforts to characterize germplasm
and to identify gene pocls and recombinant
ability to facllitate more accurate
identification of progenitors for CIAT and
NARI plant breeding activities.

The Center should increase its strategic 11
regearch efforts Iin order to understand
better the biclogy, natural control
mechanisms and epidamlclogy of the causal
organisms of important diseases and pests

of its mandated commodities.

CIAT should increase its strategic 10
research efforts in order to understand
better the plant mechanisms related to

yield, photosynthetic efficiency, drought
tolerance and nutrient utilization.

The Center should increase its strategic 7
research efforts in order to obtain a

better understanding of plant/soil/
microorganism relationships.

CIAT should expand research activities in 3
small farmar sesd production.

The Center should expand ressarch 4
activities in integrated production,
postharvest utilization and marketing of
commodities on a pllot scale.

CIAT sheuld expand research activities in 2
key areas such as farmer particlpation in
research design and testing.

CIAT has a comparativa advantage in doing 4
strategic research on natural resource
management in Latin America,

CIAT should place emphasis on the &
anhancemant of natural resources and
increased productivity on less fragile,

B
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16
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13
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SA=Strongly agree; A=Agree; D=Disagree; SD=Strongly disagree



8=

SA

Appendix E

underutiiized lands such as the highly
acid, low fertility South American
savannas with sufficient rainfall.

CIAT should develop cropping systeme to 5
deter erosion of the steep Andean
hilleides and mountain slopes.

CIAT should develop technology for ' 8
reclaiming deforested areas in the humid
tropics that are already degraded.

CIAT has a comparative advantage in 3
creating a new development-oriented entity
dedicated to activities related to its
mandated commodities.

CIAT should maintain its traditional 10
emphasis on low-rescurce farnmers.

CIAT should also orient technologies &
toward farmers with a capability of

producing marketable surpluses in medium-

to high-potential areas.

CIAT should not work for marginal farmers 1
in marginal araas,

CIAT should base ite research invastments 9
on the highest social rate of return.

As the Center does not have a comparative 12
advantage in basic research, this should

be done through cooperative efforts with
highly specialized research institutions
that have the expertise and equipment.

CIAT will be lass called upon to f£ill 0
gaps for the HARDS.

CIAT should analyze its relationships 11
with the NARDS on the basis of a more
collaborative, partnership mode--1.e.,
complementarity, in which its comparative
advantage is reviewed,

CIAT should work with all the actore at 8
the national level, including the

14

10

12

11

16

12

12

13

11

11
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CIhTashnuldxuerve as a link betwsen
agricultural research institutions in
developsad and developing countrias.

CIAT.shaﬁld.serva asg a facilitater of
scientific coocperation at the regional

lavel.

CIAT should help NARDS ldentify funds for
regional research activities.

CIAT should serve as a facillitator of
scientific cooperation at the national

leveal.

RESPONDENTS TO NARDS SURVEY
LATIN AMERICA

AFRICH

AS LA

country

Belize

Bolivia

Brazil

Chile

Colombia

Costa Rica

Costa Rica

Cuba

Daminican Republic
Ecuador

Ecuador
Guatemala

Guayana

Panama

Panama
Trinidad & ‘Tobago

- [
Burundil
Swaziland
Zaira
Zimbhabwe

Malayslia
PRC
Thailand
Vietnam

MAG T

IBTA .

CNFAF

INIA

Unlversidad HNacional
MAG

IICA

MAG

SEA

INIAP

FUNDAGRO

ICTA

HNARI

IDIAP

Universidad de Panami
MAG

ISABU
MAG
INERA
DRSS

MARDI
SCATC
Kasetzart University
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Task Force Report:
NATURAL RESOURCE MANAGEMENT FOR SUSTAINABLE AGRICULTURE

1. PBackground

Agricultural development needs to be considered within the
broader context of the envircnmant (i.e., physical resourcas,
man's relationships with new technology and the environment, and
agricultural policy environment). Therefore, a task force on
natural resources was Created as part of the exercise to develop
a scund Centerwide strategy for the coming decade.

1

Within this context, the task force addressed five main
guestions:

- Siven the existing mandate of CIAT and areas of expertise,
what are the main environmental concerns in relation to
natural resource use, now and in the future?

- What is CIAT doing about these concerns at present?

- Are changes in ressarch focus required?

- If so, what are the related strategic issues?

= What would be the organizational implications for CIATY

The task force prepared an issues paper looking at envirenment-
crop relationships, environmental concerns by commodity, and
potential research strategies. 7The paper was first presented to
a think tank whose membere jincluded escil scientists (physical and
chemical), an ecologist, a systems speclalist, economists and an
environmentalist. The think tank discussed research strategies
for the different environmental concerns, the potential role ot
CIAT and other international centers working in this area, and
the possible implications for CIAT in the coming decade.

2. o e MNatural Resources f r

Agriculture makes uss of natural resources for the benefit of
saciety, The task force considered that the overrlding concern
in dealing with the task at hand was how new technologiee could
affect the conservation of natural resources and the
sustainability of agriculture.

l/ Task force members: F. Torres, R. Zeigler, P. Jones,
J. Spain, J. White and T. Brakelbaum,
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5.1 B . L .

The task force cohcluded that there were four major areas of
concern for agricultural development. These were genetic erosion
of species, blotlec factors related to noxious organisms, abiotic
factors relited to sofl degradation and loss, and deforestation,
which leads'to general environmental degradation.

2,1.1 Genetic diversity includes concerns related to the
narrowing genetic base of Improved cultivars as farmers
plant a few, similar varieties over large areas; the loss of
natural variability an landraces (future genstic resources);
and the restricted flow of "genes." The risk of genetic
vulnerakility to blological and climatic shock increases as

. the resllience of crop species is lost. This resilience is
due to genetic diversity.

To diversify materials, breeders must have access to a
crop's full genetic range, including wild@ relatives. a
prereguisite for this capability is a well-characterized,
well-preserved, pathogen—-frée germplasm bank. Destruction
of natural habitats of wild members of the crop specles and
its relatives is another sericue concern.

2.%1.2 Noxious organizms. Improved varieties of crops may
Prove susceptihle to praevioualy unimportant diseases and
pests. Intensification of cropping, particularly in
monoculture, can favor evolutilon of new biotypes of existing
noxious organisms. Increased international shipments of
saed or vegetative propagules can result in accidental
introduction of new diseases and pests. This applies not
only to research institutiens but also to commsrcial
enterprises, Misuse of agrochemicals will inerease unless
effective integrated pest and disease control measures are
develocped,

2.1.3 501l degradation includes soil erosion, deterioration
of structure, losz of nutrients, and buildup of toxic
elements, and can be associated with off-site problems such
is sedimentation.

- 3 m . Mast of the
Andean hills and wmountain slopes have been deforested
to establish crops or pastures. The pastures are
overgrazed and sometimes burned as a means of
controlling weeds and burning off dry pasture.

Mountain soils are susceptible to ercsion due to their
geologic instability and the steepness of the slopes.

“Climatic conditions exacerbate the tendency to erode

“{e.g. intense storms even in regions of relatively low
rainfall). Resource-poor farmers on marginal lands
with precarious land tenure cannot be expected to adopt
complex and costly conservation measures, no matter how
effective, unless there is a visible short-term
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benefit. Consequently, identifying technical solutions
to the problem of so0ll degradation in the highlands,
conpatible with the sociceconomic conditiens of the
region, will be a challenge. Unless there are major
policy changes with respect to land tenure, credit
availability, subsidized conservation conservation
practices and technical assistance, implementation of
solutions will be difficult.

On steep sites, reforestation may be the only
practicable way tec control runoff and erosion. On
hillesides, agro-silve and agro-silvo-pastoral systems
could be developed to protect the soll continually by
tree cover with an understory of annual or perennial
crops. Not only will sojl physical conditions be
improved, but alse organic matter, nitrogen fertility,
and the availability of other essential mineral
elements will be ilncreased.

There is a danger in attempting to import ready-made
selutions from temperate zones. In the case of the
extreme, irregular slopes of the Andes, contour farming
is seldom practical, even when combined with terraces.
Crop and soll husbandry on these slopes is complex.
Good drainage, but with adegquate moisture, is critical.
Excess water must be conducted down the slope carefully
to avoid gully and sheet erosion while protecting the
surface from the impact of heavy rainfall,

Possibilities for contrelling erogion include
combinations of reduced or zeroc tillage and the use of
erosion~control structures. The use of barrier strips
of perennial plante rather +than erosien control
structures has been successful in arresting both runoff
and erosion on steep sites.

current Status: Jowlandg. Problems of soil erosion,
compaction and soil fertllity degradation are growing
in importance. Chemical impoverishment of the scil ie
a4 probklem, especially 1in the humid forests. There,
much of the nutrient stock, found in the forest
biomass, is released when the forest is cleared an
burned. Soil erosion 1s seriocus in both forest and
savanna ecosystems, even on gentle slopes of leas than
2%. Many savanna Oxisols have stable microstructures
but weak macrostructures. They ara thus susceptible to
surface sealing and subsaguent sheet.and qully ercsicn
if they are unprotected, even .though potential
infiltration rates are high. Savanna. climates are
highly erosive with 1500-2500 mm of annual rainfall,
concentrated in 6-8 month rainy seasons wyith frequent
high-intensity storms. - _,
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Fortunately, most Oxiscls and Ultisols are rather deep,
and the slopes on which they are found are gentle

- enough - for - ‘effective, machanized conservation
practices. ' -Thagse include no-till 'planting, minimum
tillage, “milech farming, strip planting, alley cropping,
contour rows and terraces, Littla progress has been

- made in applylng conservation practicés in the rapidly
expanding frontiera of Latin America. fThese frontier
regions are particularly important -in:Brazjl, Colombia,
Veneguela, Peru and Bolivia. Hewd loss of soil
fartility and erosion are now ameng the most serious,
although oftan unacknowledged, problems.

2,1.4 Deforestation. CIAT recognizes the importance of
preserving the tropical forest. Increasing atmospheric co.,
loss of specles diversity and soil degradation are claarfy
major concerns. The first two issues depend heavily on
policy declsions, and the research components fall outside
the mandate of CIAT. The Center doea have the capacity to
address the problem of soil degradation. Although a more
local concern compared with the global implicatiens of
increased €0, and loss of species diversity, a solutioen to
the problem &t eoil degradation should slow forest clearing.

2.2 gustainability of Agriculture

Sustainability refers to the capacity of an agricultural system
to maintain preoductivity in the face of stress without degrading
the environment. 'The satresses may include drought, pest and
disease buildup or decreasing soil fertility. The effects of
stress may be exacerbated by socloeconomic factors such as
inadeguate credit, agrarian policies or lack of infrastructure
for education, health or transport. = -

The cumulative' effect of withstanding continuous stresses or
discontinuous shocks can be critical, A major event such a= =
new pest or a large increase in input prices would constitute a
shock. Depending upon the intensity of the shock, productivity
of an agricultural system may remaln unaffected. It may fall and
gradually return to the previous level, it may settle to a low
level, or it may collapse altogether. The principal stress on an
agricultural production system is the declining gquantity and
quality ‘of the natural resources that ara the bagis of
agriculture.

Many determinants of agricultural sustainability cannoct be dealt
with at the farm level. Demographic pressure is an example of
this and is a major reason why present agricultural practices are
often not sustainable. This pressure is a result of various
socioeconomic factors which include land tenure patterns and
intersectorial-developmant policies.



-54- Appendix F

2.3 Socioeconomic Factors

Natural resource concerns cannot be dealt with in isolation from

critical socioeconomic constraints. Strategies for developing
natural resources have been successful where technology and
socio-economics have been adequately integrated. Nevertheless,

the task is not easy as there are significant differences in
value systems. In the case of land degradation, the decline in
soil quality is the outcome of several factors, both proximate
and underlying. The latter are not only difficult to identify
but even more difficult to address. Developing agricultural
technology that farmers can use must consider both types of
factors. Among the most important socioceconomic factors that need
to be taken into account are:

- Development and land use policies

Land tenure

International and domestic markets
Infrastructure

Demographic pressures ;

Land availability :

Resource availability (financial and human)
Traditional agricultural practices

Farmers' level of education and management skills
Farmer and consumer preferences

3. CIAT's Approach to Sustainability
3.1 Researc ructure |

The basic research structure of CIAT is organized along commodity
lines with multidisciplinary teams of scientists. Originally,
activities were restricted to Latin America; but given the
Center's international mandate for beans and cassdva, work has
been extended to Africa and Asia.

From the onset, the commodity programs have emphasized the
development of technologies appropriate for farmers with limited
resources. Genetic solutions have been sought in preference to
those requiring chemical inputs. This discourages the use of
pesticides and other inputs often associated with 1loss of
sustainability. As a primary strategy, CIAT has therefore
emphasized breeding for resistance to diseases and pests and for
tolerance to edaphic and climatic stresses. This in turn has
generated concerns over loss of genetic diversity and possible
introduction of noxious organisms through international networks
of germplasm exchange. The latter is basically a quarantine
issue. ‘ :

3.2 Environmental Concerns

In consultation with CIAT program scientists the task force
identified a list of environmental concerns connected with the
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developmerit of sustainable systems., It alse identified a range
of sociceconomic conetraints to solutions. It was recognized
that it is wvitally important to study and understand these
constraintes while assuming that they can only be influenced
indirectly. As many concerns are expected teo shift in importance
over time, tha task force found it useful to rate them based on
their present and expected future importance {Table 3.2).

3.3 cConceptual Framework

The task force recognized the complexity of natural rescurces
concerns. Teo simplify analysis, the task force followed a
conceptual framework basad on possible levels of intervention.
These wvaried along a continuum from the gene level through
increasing levels of system complexity, up tc tha level of
geographic region. Table 3.3 davelops this framework.

3.4 Sugtaipability Iesues

Many of the environmental concerns identified in Section 3,2 have
been effectively addressed by CIAT's interdieciplinary teams
within a commodity framework. Nevertheless, the task force falt
that certain concerns cut across commodity programs, thus
reqgquiring intervention of a higher level of intagration. Table
3.4 shows the classification of CIAT's activities.
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Table 3.2. Ratings of environmental concerns by commodity program.*

IMPORTANCE OF PROBLEM

COHCERNS BEANS CASSAVA PASTURES RICE
4] CA
. Impact of commodity - Comedity germplasm o+ G o+ - 0D+
through geanetic = Qthey plants O+ o+
erosion of: = Other oryanizws + o
Impact of commodity - Weeds O O+
by introduction of: - Pests + 044 + O+
= Diseases 004 o+ o O+
Impact of cammodity - Pest resistance H+ o+ O+ QO+
by increasing; = Diseaze incidence 00O+ + O+ QO+
~ ¥Weed oametiticn + QCH+ o+ Q0+
PHYSICAL
Impact: of comodity - Scil erosion OO+  OD0H++ O+ O+
an: - Soil fertility/
mitrient availability o4+ DOCHH- O O+
= Soil physical
charactaristics + o O 00+
= themical pollution
of the soil + O+ +
- Water avajlability 00+
= Watar quality + Q0=+
OTHER
Inpact of the = Pesticide poisonirxy/
camodity on: pellution + + + o
= Mricultural diversity + : O~ OO+

= Clearing of nativa . o
vegetation +4

* - R

Lowt 0 + -
Medium 00 +
High 000 ++
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Table 3.3. Ralatinn bthean leval of intervention and type of
blotic and physical constraints or socioeconomic

concens.
CONCERNS/CONSTRAINTS
LEVEL BIOTIC/PHYSICAL® SOCIOECONOMICH *
Gene A, B, C 1
Plant B, ¢, D 1, 2, 3, 4
Crop B, ¢, D 1, 2, 3, 4
Farm ¢, D 4, 5, &, 7
Ecosysten D, E-Z 4, 5, 6, 7, B, 9=n
Raegion D, E-2 g, 9=n
* Biotic/Physical Concerns: ** Socigeconomic Congtraints:
A = Genetic diversity 1l = Farmer and consumer
B = Noxious organisms preferences
C = Decline in saoil 2 = Farmers! tradltlonal
fartility agricultural practicas
D = Soil erosion & management =kilis
E-2 = Deforestation, 3 = Human and financial
greenhouse effect, etc. resourca availability
4 = Land tenure
5 = Markets
6 = Infrastructure
7 = Land allocation
8 = Devalopment and land

use pelicies
9-n = International trade,
foreign debt, etec,
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Table 3.4. Activities of CIAT camodity programs and suppert
units related to sustainability issues, grouped By
implied lével of intervention along a contimmm Frem
the gana to agroecological region,

LEVEL OF ACTIVITIES OF OCMMODITY PROGRAMS AND SUPECRT TINITS
IRTERVENTTCH
Gene = Collection and maintenance of major germplasm
collections for bean, cassava and tropical
pasture species

= Phenotypic evaluation of yermplasm bank accessions for
agroncinic performance and disease resistance

— Gene pool characterization using bictechnology+

Plant ~ Incorporation of resistarve to major pests
and diseases into new lines of beans, cassava and rice

- Selaction of pasture leqmes and grasses resistant to
major insects and discasss

-~ Erharcement of nitrogen-fixation c:a;iacity in beans
- Research on drouwght tolarance in beans and cassava

- Selection for efficiency in mutrient use and tolerarnce to
acid, infertile soils in baans

- Studies on the effect of mycorrhizal associations on
nutrient—use efficiency*

~ Development of rice lines with deep roots and tolerance to
acld soils of savanna regions*

= Develcpment of pasture grasses and lequmes tolerant to
acid, infertile soils of savanna regions

- Salection of well-adapted, deap~rooted grasses and legumes
for reclaining degradad, deforested lands In the humid

tropics®

Crep - Research on varietal mixvtures of beans to reduce disease
ard insect damacge#

- Shudies on soil fertlility maintsenance and erceion control
in cassava and bean production systems
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Table 3.4 contirued.

IEVEL OF
INTERVENTICN

- ACTIVITTES OF (CMMDDITY PROGRAMS AND SUPPORT UNTTS

Region

= Davelopment and promotion of integrated pest management

practices for cassava and rica*

- Btudies on plamt/soil/animal inﬁerrelatinnships in

mutrient cycling in pastures

- Studies of use of shade-tolerant pasture species as

potential components of silvepastoral systemsw

- Develcpmant of‘puﬂnnwﬁﬁSE rotation systems for acid

savaina saoilse

- Stodies on agroforestry swmxﬁs for enhancing soil

fertility amd reducing soil erosion ih bean crops*

- Anthropological atudies of the land use

practices of settlers in the Amazon Basin, with emphasis
on social benefits of the use of better-adapted pastires
o reclaim degraded, abandaned landw

- Development of sustainable intensified pasture/crep

systems for the acid savannas to provide a viable
altarnative to deforestation in frontier expansion*

- Charactarization of cassava-growing microregions in

gpecific ecosysteams Iin emupport of inteqrated cassava
development projects

= Agroecological classification for cassava,

bean and rice envirorments to identify homologues within
and bebtween cont:inenta

- Collection, biclogical studies and shioment to Africa of

natural enemles of cassava pests (mealybugs and green
mites)*

= Agronanic study of cassava production, processing and

- marketing in Africax

* Recent initiat&vas.



~60~ Appendix F

3.5 Geographic Focus

Notwithstanding the diversity of environments where CIAT's
commodities are grown, there is considerable geographlc overlap
of production regiens: '

Northeast Brazil Beans-Cassava

Amazon Basin Pastures-Cassava-Rice

Eastern Andean Piedmont Pastures-Cassava-Rice

Llanos of Colombia and Pastures-Cassava-Rice
Venezuala

Brazilian Cerrados Pastures-Rice

While at present the commodity programs may not be working for
the asame clients, there is obvious potential for combined
intervention to address natural resource CONCerns.

4. Research Challenges
4.1 Conserving Genetic Diversity

The task force concluded that most of the components required for
conducting research activities in this area are in place. Given
the germplasm banks, the Programs c¢an addresg the concerns of
preserving and maintalning the diveraity of their commodities.
It is envisaged that there will be a progressive move from
germplasm improvement strategy to one of garmplasm management.
Thae task forca falt thiz could be best acvomplished by an
internal reorganization to ensure the coeovdination of efforts
currently dispersed across several programs and units. This
issue that should be addressed during the next phase of strategic
planning. :

4.2 Managing Noxious Organisme

The task force felt that problems of diseases and pests are
generally well in hand at thea program level. There may be a need
for increased . input into integrated pest management as part of
integrated crop management strategies, particularly in beans and
rice, The problem cof weed management is not being adequately
addressed. additional resourcaes will be reguired. These may be
deplcyed at the program level, or if deemed approprlate, teo help
in interprogram initiatives.

4.3 Conserving Soil Resources

Short-term scil fertility concerns are being handled by the
commodity programs, ecme of which are also addressing soil
erosion on a limited scale. The task force recommended that the
programs dedicate additional efforts to this area. Solutions to
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soil degradation -bagiln. enthe farm, but this preblem must
eventually be dealt with at highar levels of intervention, where
CIAT is not involved at preésant. '

4.4 Implications

4.4.1

The task force concluded that management and

presarvation of soil resources im the principal concern
requiring additional research efforts. crucial questions
include:

Should CIAT expand its activities to ecover research issues
at the ecosystem lavel?

If the response is affirmative, what should be the
geagraphic target(s):; and what approach should CIAT take
from an organizational standpoint?

1f CIAT is to be a role model for the national
agricultural research and development systems, how should
the sustainability of a system where various Creps are
being put together be studied?

In entering this new area of resaarch, how can CIAT
benefit most effectively from the experience and expertise
of sister TARCe and other institutions invelved in the
management and preservation of eoil rascurcesg?

How can "suctess” be evaluated in natural resources?
Agricultural production technelogles can be aesessed in
terma of crop productivity. In resource management the
key concept is "damage reduction® rather than increased
production.. . Although' this oan be measurad, the gains in
reducing damage te the environmernt and increasing
agricultural sustainability cannot be expressed in terms
of productlon alone.

Is a new, independent unit/program needed to focus
specifically on the management and preservation of soil
rasources at the laval?

It the Center expands its research to management and
presarvation of soil resources activities at higher systen
levels, it is proposed that criteria for selecting
ecosystem target(s) and their application to mandated
araas be davelopad by a special task force during the
forthooming stage of tha strategic planning exercize.

Ganﬁraphiaal targets. The high-priority ecosystems
to be considered could be the following:
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- Fragile and erodin opi il an ountain slopes.
Many Latin American farmers are found on the hilly lands
of the Andes and Central America, where the soils are more
fertile than in the flatlands. Deforestation in these
areas is almost complete, with only small patches of the
original deciduous broadleaved and montane forests
remaining. Erosion control is of paramount necessity, but
there is no simple nor unique solution for these highly
diverse regions. Reforestation may be the only viable
alternative in some areas; sustainable crop/pasture or
agroforestry production systems could be the solution in
others. Care must be taken to choose areas where
prospects for positive results are good. Particular
emphasis should be given to the probable payoff and the
policy environment needed for success.

- The underpopulated and underutilized savannas, which are
generally used for extensive grazing although rice, and
recently soybeans, are grown in the Cerrados of Brazil.
Emphasis is still on extensive production. Erosion risks
exist in most areas. Genetic erosion of savanna species
will also occur as areas planted to improved pastures and
crops increase.

CIAT now has good prospects for releasing well~-adapted
varieties of rice and cassava for these acid soil areas.
With these new developments it may be possible to design
stable and intensified systems rotating pastures with
crops. If socio-political pressures permit, then these
could provide attractive alternatives to colonizing
forest ecosystems.

- The humid tropical forests, which are under increasing
threat of deforestation. Up to 15 percent of the global
annual increase in atmospheric carbon dioxide is believed
to be due to this cause. The loss of natural genetic
diversity is also worrying as forest lands are replaced by
crops and pastures. -The cleared land is typically used
for a few cycles of cropping and then put into pasture as
weeds increase and fertility declines. The pastures then
degrade due to nutrient deficiencies and weed
encroachment. The nutrient depletion is primarily in
phosphorus and nitrogen much of which was originally in
the biomass of the forest stand.

There might be two solutions for these areas. The first
of these would be to reclaim the presently degraded
pastures and develop a production system which would allow
colonists to remain on their cleared land without further
felling of virgin forest. The second solution would be to
reduce the pressure of colonists moving into the forests
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by providing alternatives elsewherea.
. . R HEPE SR

4.4.3 Comparative advantage. These is evidently a need for
expansion to iInclude activities in the management and
preservation of soil resources, This should emphasize
research at the farm or ecosystem level. The task force
has therefore analyzed the comparative advantages and
disadvantages Iin CIAT undertaking this expanded role, see
Table 4.4.

Table 4.4. CIAT's comparative advantages and disadvantages in
undertaking activities related to management and
preservation of soil resources.

ADVANTAGES DISADVANTAGES

Continuity Dilution of effort

Record of achievemsnts Technical and instituticnal
complexity.

Credibility Iocation specificity

Role model High-risk venture

Naetworklng experience Traditional commodity and

germplasm focus
Agroecological Studies Unit

£. CONCLUSIONS

Assuring sustainable agricultural production invelives not only
the phyeical environment, but alsco important biotic problems,

including loss of genetic diversity and buildup ¢f noxious
organisms,

CIAT's traditional commodity approach with emphasis on genetic
improvement has confronted most aspects of the biotic concerns
affecting the individual commodities. These efforts should be
continued and reinforced. Deterioration of the physical
environment has been addressed to some extent within the
commodity framework. This work has been sglanted towards
prevention of erogion. Further initiatives are needed at a

higher lavel of intarvention to ensure that the practicez conform

with a reasonable system of farming. This will require a
collaboration between commodity teams within CIAT and with other
agricultural research and development institutes.
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There are three major regione where soil degradation is a severe
threat to sustainable agricultural production and where CIAT has
a comparative advantage. '

In tropical highlands, demographic pressures have led to the
breakdown of traditional farming systems and resulted in severe
soil degradation. CIAT has expertise in commodities ‘highly
appropriate tc the development of stable productiva systems for
these areas.

Development of stable intensified production systems for the
underutilized acid savannas would present opportunities for
relieving demographic pressures in other regions. .

Rehabilitation of previcusly degraded tropical forest areas would
reduce the pressure for continued clearing and help in the
preservation of virgin forest.
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Appendix G

Task Force Report: 1
SCIENCE AND TECHNOLOGY RESEARCH TRENDS

Introduction

Agricultural research 1s a dynamic process that must eveolve in
order to meet the challenge of providing food for the world's
growing population. Recent advances in the biclogical sciences
add & new dimension to traditional rasearch by permitting
detailed analyses of the fundamental bases of plant processes.
These advances are providing new tools that will increasingly
find applications in germplasm characterization, evaluation and
genetic improvement.

Research at CIAT is organized to provide sclutions to problens
that constrain crop production and postharvest use in tropical
and subtropical regions of the world. Improved technological
components, including improved germplasm and management
methodologies, are the main products of CIAT's commeodity
programs. Without doubt traditional approaches have centributed
to significant progrese in a wide range of relevant research
areas. There are, howaver, naeeds for better charactarization of
mechanisms underlying the responses of plants te biotic and
abjotic factors in order to provide information regarding the
inheritance of important characters, their location on the
pilant's gencme, and their distribution ameng genetic stocks,
Such knowledge will facilitata the epeed with which many useful
traits can be gelected, transferred to other genhctypas and
utilized in crop improvement.

The emphasis to ba given to this area of strategic research has
been considared at CIAT in relation to its continuing mandate in
applied and adaptive research in its commodities. As part of the
CIAT strategic planning exercise, a task force wasz created to
provide points of reference in this debate and establish the
major concerns, which would then lead to an analyslas of what
would be the implications for CIAT in planning its future
research activities; i.e. both biological and nonbiclogical.

For this purposa developments in the next decade were studied
from the standpeint of four broad topics: (1) biotic constraints
to productivity, (2) microbial associations and plant
preductivity, (3) physlolegical and environmental aspects of
plant productivity, and (4) product development and gquality. 2
series of meetings were held with CIAT staff, after which
discussion papers were prepared for each of the areas, describing
the current research focus in CIAT commodities. In addition,
advantage was taken of a workshop held to establish an advanced

1/ Task force members: D.R. Laing, W. Roca, J. Cock, M. Fisher,
M, El-Sharkawy.
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cassava research network to invite participants to interact with
some of CIAT's staff in an informal brainstorming regarding the
wider strategic planning exercise at CIAT. A think tank was then
held at CIAT with consultants who are at the forefront of their
respective fields, as well as CIAT scientists from a range of
relevant disciplines, to discuss a series of research issues in
the four topics in erder to identify the probable new sclence and
technology developments and what could be their expected impact
on CIAT's wark.

This report summarizes the major conclusions regarding the future
trends in biological and agricultural research in the next decade
and their implications for CIAT as seen by members of the Science
and Technology Task Force. The recommendations provided by the
think tank were taken inte account in {ts preparation.

Adv i al

The rapid rate at which new knowledge is emerging from the
biological sciences makes 1t essential for an institution such as
CIAT to monitor developments in this field centimuously in order
to identify those innovations most likely to benefit its
research, as well as to help NARS maintain an awareness of new
possibilities. It is anticipated that these moderm approaches
based on cellular, biochemical and molecular genetic knowledge
will be followed in epecific research problems. These approaches
will be supported and/or be complamentary to more basic research
in areas such as plant physicloyy, microbiolegy and plant
bicchemistry, which will uncover new insights, thus providing
bictechnological as well as traditional approaches with new and
exciting applications for plant improvement,

The concept of comparative advantage in conducting such advanced
research dictates that CIAT should maintain a problem-criented
approach; i.e. priority constraints that are amenable to modern
research solutions would be identified within CIAT's commedities.
The task force felt there are major activities in which CIAT
should be actively involved:

1. Monitoring and evaluation of new applications and approaches
to assess their potential effectiveness and to identify
problems that are appropriate for more advanced approaches.

2. Jldentification of key research areas for collaborative
projacts through networks of advanced researchars working in
developed and developing countries.

3. eV suf - i in the cellular
and molecular biology reasearch areas for the application of
new kbiotechneological developments to CIAT commodities,
Strengthening of blochemical and cytogenetical research at
headgquarters is essential to CIAT's role in advanced research
and biotechnology, especially in izsues relating
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pathogen/insect - host plant resistance and germplasm
characterization, genome analysis and gene mapping.

Future Research Trends Across QIAT Commodities

Research in CIAT's four mandated commodities (beans, cassava,
rice and tropical pastures)}, which is conducted by
multidisciplinary teams, is germplasm oriented. Development of
low-input, cost-effective production technology is a major
research concern at CIAT in order to increase food production and
al=c to conserve natural resources for future generations. 'This
section first summarizes the current research focus in the areas
of biotic constraints, microblal assoclations, physiological and
environmental aspects of plant productivity, and product quality
and then cutlines possible areas for future advanced biological
research.

Biotiec Copgtrajints

CIAT programs are engaged in breeding and/or selection for host
Plant resistance to pests and pathogens, and this research will
continue in the future. Notable successes have already been
obtained in the identification and development of appropriate
resistance. The following are some high prieority areas whare
advanced biclogical rasearch ie expected to make a contributicn.

1. Gengtic base. Broadening the genetic baze through expanding
access to primary and secondary gena pools and through
identification and introgression of key traits where more
adequate genetic resistance 1s required (e.g., bean
leafhopper, cassava mealybug, bean common bacterial blight,
rice blast and Stegasta in Stvlogantheg) would strengthen
CIAT's role in providing NARS with improved germplasm.

2, Understanding basic mechanismg. Underetanding the basic
mechanisms of host plant resistance to pathogens and pests
would enhance the process of plant improvement and provida a
sound scientific basis for both traditional and medern
genetic manipulation. This is particularly important in
cases where resistance seems to be confarred by specific
plant chemical substances (e.g., spittle bug in tropical
pastures; bacterial blight, mites and mealybugs in cassava:
rust and pod weevil in beans). A case in peint is the
discovery of the unique protein "arcelin,® which effectively
reduces postharvest damage by common bean beetles.

3. Gene transfer. The technoleogy of gene transfer, through
sexual and asexual means, from related species and
microorganisms has improved greatly in recent years.
Application of this technology can be envisaged in aresas such
as: (a) tha transfer of R genes from Phaseclug acutifolius to
E. vulgaris, which involves wide crossing and embrye rescue;
(P} intrinsic virus resistance through genetic engineering in
E. vulgaris and cassava; and (¢) the transfer of resistance
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to spittle bug between apomictic Brachiaria species; (4} gene
transfer for bacterial and fungal diseases will be available
at a2 later stage,

Epidemiclogical studies and behavior of pathogens on the one hand
and development of prototype integrated pest management systems
will receive more emphasis in order to optimize the useful life
of resistant/tolerant cultivars, Modern biological research also
offers tools for this activity, e.g. monitoring pathogen/pest
genetic variabjility through blochemical and molecular markers and
Probes, and genetic mapping.

Microbial Associationm

Assesaing the role of beneficial microorganisms is important in
sustainable production. Biological nitrogen fixation (BNF), the
recycling of other major nutrients through the micreobial biomass,
and potential bkiocontrol mechanisms can be highlighted,
Biological research can contribute in various ways to the control
of plant pathogens, both in the phyllosphere and the rhizosphere.

Genetic improvement of beneficial organisms, including natural
enemies with pesticide resistance, a broader hest range, greater
virulence and greater tolerance to facters such as temperature
and humidity are important research areas in the nineties. CIAT
is expected to be involved in these areas through collaborative
networks.,

Research is needed on the gensetics of BNP compenents, the
physiology of N metabolism and N fixation. 1In addition work is
needed on specific rhizobium traits; e.g¢., pH tolerance and
biochemical efficiency. That work may lead to genetic
manipulation of preselacted strains of rhizobla.

impact from research on microbial association is conditioned by
innovations in the area of dellvery systems, which are essential
to assure that results be used by the farmer.

Advanced research and biotechnology will provide promising
technologies in microbial (endophytes) manipulation for
biccentrol and plant growth prometion and delivery systems. Two
general areas that may have lmpact in the short term are (a}
mycorrhizae in cassava, with emphasis on developing practical
delivery systems; and (b) developmant of viable inoculant
Lechnology, particularly for microbial inoculante with pastures
legumes.

io n a

To maximize the productivity of CIAT commaditlies, current
research focuses on studying physiological and ganetic aspects of
plant preductivity. Also prierity is givéen to understanding the
effects of environmental stresses on plant performances.

Research in these aspects includes identificatien of the limiting
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climatic and edaphic stresses, and then dealing with them, either
by contrelling the stresses or by Improving plant adaptation to
them. '

Biomass production and vield potential. In cassava,
photosynthesis at leaf level, total biomass and root yield are
positively correlated, Screening for variability in
photeosynthetic capacity and yield is the next step, The
potential of true seed propagation for disease control, higher
genetic recombination, earliness, ease of multiplication ang
distribution should be investigated further. In tropieal
pastures, the rates of leaf senescence and the Factors that
control it are crucial to understanding biomass accumulation.
Understanding the mechanisms of interspecific competiticn in
variable environments is an important arsa of future research.

Environmmental stresgs. In beans, drought is one of the main
constraints limiting productivity, Studies on the basis of
drought tolerance of P. acutifolius should help develop
strategies for tranafer te P. vulgarjs. Drought is alsc a high
priority for cassava, where changes in activities of key
photosynthetic enzymes under drought may help identify
bottlenecks amenable to genetic manipulation. 1In rice, the
selection of cultivars tolerant to aluminum toxicity through
anther culture are being studied. Anthar culture is also being
used to accelerate the improvamant of rice varieties with
tolerance to cold,

Other areas of research in this fleld with high priority for the
next ten years include: (a) rcot biology, especially with
emphasis to plant-seil interaction with a range of soil stresses;
b) use of blochemical and molecular genetic markers for gene
product characterization; (c) plant growth and environmental
modeling; and {(d) satellite and remote sensing as an aid both to
diagnoeis and resource inventory development.

Product Development and Quality

Advances in food science and technology, as well as changes in
consumption and food industry trends, will affect CIAT
commoditias over the next decada. CIAT should play an active
rele in improving quality characteristics of some of its
commodities. The work would involve both development of new
products and improvement of the quality and convenience of
traditional products. The following are areas where major
research attention should be gilven:

1. Deterpination of consumer acceptability factors. Work is
required on the physiochemical basls for quality, including
studies on the relationship between chemical compeosition and
structure of the food products in relation to behavior in
cooking and processing.
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2. HNutritional constraints on product gualitv. Priority should
be given to (a) removing antinutritional factore (the
emerging technigues may prove useful here) and (b) conducting
biochemical research to understand the mechanisms of post-
harvest changes in quality; e.qg., pbysiclogical deterioration
in cassava and hard-to-cook beans. Biotechnological
approaches to solving these problems could then be envisaged,

The areas requiring immediate attention include protein
quality and quantity, starch quality and antinutriticnal
factors in beans; and in cassava the elimination of HCN from
reot parenchyma, as well as starch guality, protein content
and root physiclogical deterioration. These areas are
particularly relevant for current bictechnological approaches
though gene transfer, selective regulation or inhibition.

Institutional Implications for cIaAT

In order for CIAT to maintain an appropriate balance between its
current activities in the mid- and downstream atreas with newer
research initiatives in the areas of advanced biclogical research
suggested in this repcrt, the following guiding principles should
be taken intc consideration:

1. The work carried out should ba problem- and constraint-driven
rather than methodology-driven.

2. Prioritization of advanced research problems in CIAT
comrodities, especially cassava and beans and in tropical
pastures as neads become more focussed,

3. Collaboration with advanced institutes through advanced
research networks aimed at prierity constraint resolution.

4. Development of sufficient in-house capabilities to take
advantage of resuits from the networks.

CIAT has developed good facilities in some areas of
bigctechnology, physielogy and virology. Some additicnal
methodologies and instrumentation required to support future
advanced biological research include: (a) novel techniques for
understanding genome organization and variability; (b)
biochemical and isotope analysis of growth, development and plant
nutrition: (¢} laboratory technigques for radicisotopa work for
nutrient and metabolic studies: and (d) electronic
instrumentations and data logging.

To assiat in these foregeoing developments in the programs two
additional senior staff in advanced biolegical research wers
recommended by the think tank: (a) a plant biochemist with
strong background in molecular genetics, ae a first priority; and
(b} at a later stage, a cytcgeneticist with experience in
molecular biology. Cell biology/tissue capability, already 1n
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place at CIAT, is an essential component of the technological
base to ensure that the Center can take advantage of genetic
manipulation techniques and provide sufficient strategic research
capability.

Strong interdisciplinary interaction among CIAT commeodity program
scientists and those in support units {BRU, GRU, VRU) needs to
continue te be encouraged. The future lmplicaticens on the weork
of individual scientists in the commodity programs will depend con
the needs for applications to epacific conetraints and the
availabllity of practical tocls. It is expected, however, that
there will be a trend for an increased involvement by program
scientists in more strateglic approaches.

Continuous monitoring of research activities in the upstream
networks and in cther relevant institutions worldwide iz an
essential component of CIAT'®m future directions in advanced
research,

dvance esaarc STW

The wide range of potential research areas and projects requiring
priority attenticon from advanced blological research, the minimum
attention currently paid by advanced research institutions to
CIAT commodities, especlally Manihot and Phaseolus, and the
inecreasing invelvement of the private sector in funding
biotechnology research, dictates the need for the development of
collaborative research approaches in the form of networks. A
network approach to advanced research can make best uae of
resources and accelerate progress by encouraging linkages betwean
bicotechnology researxrch and specific agricultural constraints so
that the results can be translated more directly as benefits for
small farmers and consumers.

The role that an institution like CIAT can play in the
develcopment of advanced research networks is three fold: (1) The
identification of constraints to research on CIAT commodities
production and utilization which are more intractable for
traditional approaches, (2) the evaluation of research
strategies, both basic and biotachnological, which could be
implemented to resolve those constraints, and (3} facilitate the
establishment of multi-institutional and interdisciplinary
collaborative research projects focusing on a CIAT's commodity
and dealing with interrelated specific and hihgly prioritized
projects. After the networks have been established, CIAT's role
will become cne of active member and major recipient of
informaticon and technologies. Information exchange, sharing and
tranzfer of materials, cocperation training activities, mobility
of personnel, and periodic sclentific review meetings are the
major activities of the network.

A network for advanced cassava rasearch was established in 1988.
Research constraints were prioritized in a series of discussions
in collaboration with IITA and a range of national and
international institutions. The major resesarch areas ldentified
for priority attention include: developrnent of cassava plants
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free of cyanide, cassava plants resistance to viruses ang to
selected insect pests, improvement of nutritional gquality {starch
quality, protein and Vitamin A}, improving photesynthetic
capacity under stress and greatly reduce or delay root
deterioration after harvest. The genetic transformation of
cassava and the regeneration of plants from transformed tissue,
and the analysis of structure andg variabllity of the cassava
genome, were also identified for top priority attention.

The identification of research constrainte in Phaseoluys beans is
underway in 1989. The evaluation and prioritization of various
biotechnological approaches for their resolution of constraints
will be followed by the establishment of an advanced Phaseolus
bean research network befora the end of 1989. Some of the
advanced research areas requiring attention in commen beans
include: molecular genetic markers for assessling genomic
variability, biochemical and genetic approaches to understand
basic mechanismes of pathogen/pest host plant interactions,
increasing the genetic base though the introgression of key
traits from the primary and secondary gene pools, as well as from
cther sources, e.g. microorganlsms,

In rice, CIAT ie an active member of the Rice Biotechnalogy
Network funded by the Rockefeller Foundation. CIAT takes
advantage of relevant develepments from the network for
approaching Latin American rice improvement prokblems.

Advanced research in tropical pastures will be implemented
according to the identification of relevant constrainte. The
establishmant of an advanced network for tropical pastures as is
the case of cassava and common beans will then be evaluated.





