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CIAT is a nonprofit agricultural research organization devoted to the goal of increasing
sustainable lood production in tror ica developing regions. CIAT is one of 13 internationalagricultural research centers under tile auspices of tile Consultative Group on International
Agricultural Research (CGIAR). The goernment of' Colombia p,ovides support as a hostcountry for ('IAT and furnishes a 522-hectare .ite near Cali for ClAT's headquarters. Inaddition, the Colombian Ioundation for Iligl:er Lduction (FES) makes available to CIATa!84 -iectare substation in Quilichao and a 73-hector e subsrr,tion near Popayvan; the '-"oombian
Rice lcdcra. il) F:DI{AR ROZ):ujo makes ivaima be to IAT a30-hectarc fitrin-S,,eta Rosasub-statiom--near \'illavice'icio. CIA F 2omanavcx% kith tile Colombian Agricultural Institute
(ICA) the 2 2,0,-hectare Carimagua Reseach C'ee'tCr on tile Colombian castern plains andcarries out collaborative \%ork on several otthcr CA cxporimcntal stations in Colombia; similarwork is done with national agricultural agencies in Latin .'\merican, African and Asian 
countries. 

CIAT isfinanced h. a IIIIiher o doil)s, Tmost of which are represented in CGIA R. During1986 these CIA] donors include the gosern',nc.ts of Australi:l, Belgium, Canada, France, the
Federal Republic of Gcrmany,. Italy. Japan. Mexico, the Nctherland,, Norway, the People'sRepublic of 'hina. Spain, Sweden, Switzcrle rid, the United Kingdom, and the United States ofAnnrica. C'to.anizations that are CIAT donors in 1986 inchcide the European lconomic
Comimunitv (ITC). the -ord Fonlation,the litter-American I)cvelopme~it Bank (ID13), the
International Baink for Reconstruco and Development (1I1R). the International Developmcnrt Research Centre (IODRC), the International Fund for Agricultural Development(I AD), :he Rockefeller Foundation, the United Nat-,,is Developient Prograrne (UNDP),
and th \V K. Kellogg Foundation. 

Inrloriiation and conclusionis reported hierein do not necessarily reflect the position of any of 
the alorcmentioned entities. 
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FOREWORD
 

The Program and Budget of CIAT for 1987 was Trustees at its Annual Meeting on 29-30 May 1986 held 

prepared by CIAT in accordance with guidelines pro- in Cali, Colombia. Subsequent to the meeting of the 

vided by the Secretariat of the Consultative Group on CIAT Board of Trustees, the Technical Advisory 

International Agricultural Research (CGIAR). The Committee (TAC) of the CGIAR, at its 41st Meeting 

program proposals as reflected in this document are held on 22 June - 2 July in Cali, Colombia, reviewed 

based on the Long-Range Plan-a 10-year plan for the CIAT's Program and Budget and recommended that, if 

1980s as published by CIAT in 1980 and the subsequent funding is available, the program as presented here be 

published refinement of this plan for the period 1986- approved and funded; if funding availability to the 

1989 ("CIA- in the 1980s Revisited- A Medium-Term system should be limited to an amout as projected at 

Plan for 1986-1990"). the time of TAC-41 (i.e., $196 million), TAC recom
mended that funding to CIAT be some 5 percent (i.e., 

The 1987 Program and Budget as presented herewith $1.21 million) below the CIAT request as approved by 

to the CGIAR is as approved by the CIAT Board of its Board of Trustees. 
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MANDATE AND OBJECTIVES OF CIAT
 

The purpose and approach of CIAT-one of several 
agricultural research centers under the aegis of the 
Cons'ultative Group on International Agricultural Re-
search (CGIAR)-is given in tile following statement of 
objectives: 

To generate and deliver, in collaboration with 
national and regional institutions, improved 
technology which will contribute to increased 
production, productivity, and quality ofspecif-
ic food comiiodities in the tropics-principally 
countries in Latin America and the Caribbean-
dhereby enabling producers and consumers, 
especiaily those with limited resources, to 
increase their purchasing power and improve 
their nutrition, 

The CIAT strategy to accomplish these objectives is 
summarized by the following statements regarding 
resource emphasis, commodity choice, institutional 
role, and scope of activities. 

Resource Emphasis 

CIAT's strategy esrphaszs enhanced production 
through increased resource productivity on farms with 
limited resources and on underutilized land areas. By 
contributing to the improvement of productivity on 
small and medium-scale farms, the Center seeks to 
provide fo~r increased rural income and employment, 
moderate and stable food prices, and improved diets, 
especially of the low-income population in rural and 
urban areas. Technology which contributes to the 

expansion of agricultural production of suitable com-
modities on the less fertile frontier lands makes possible 
the release of the more fertile lands for maximum crop 

cultivation. Hence more efficient food and animal 
production is achieved by using both poor and fertile 
land resources. 

Commodity Choice 

Commodities included under CIAT's mandate are 
predominantly food staples. Each commodity has one 
or more of the following attributes: it is a relatively 
inexpensive source of calories; it is a relatively inexpen
sive source of protein; and it is an important component 
in the food budget of low-income consumers in the 
geographic region of emphasis. Commodities are selec
ted for their potential to augment the productivity and 
incomes of small farmers and/or to contribute to 

increasing agricultural production on existing cultivated 

lands or in the agricultural frontier. 

Institutional Role 

Abasic premise of CIAT's strategy is that it represents
only one small segment of the agricultural research and 
development matrix. All Center activities, therefore, are 
viewed as complementary to those of other organiza
tions. Linkage to other closely related activities is 
essential in developing effective research networks that 
capture economies of scales in research on the chosen 
commodities. Such activities involve such groups as 
national research and extension systems, advanced 
scientific institutions, and related international pro

grams. 

The most important interface is with national re
search systems. In partnership with these programs, 
CIAT concentrates on activities in which it has a clear 
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comparative advantage and in which the results have 
international transferability. Such activities include the 
assembly of germplasm banks; large-scale screening, 
crossing, and selection; methodology development; andinformation services. attemptsCIAT to strengthen 
collaboration and to encourage horizontal technology 
transfer among national programs by helping to developand strengthen research networks. Active training and
conference programs serve to fortify national research 
systems, as well as the network activities, 

Basic research institutions in both developed anddeveloping countries are linked with CIAT activities to 
provide basic research inputs and specialized research 
services that complement and support CIAT's more 
problem-solving research, 

The principle of complementarity also applies to 
other international institutions, especially sister centerswithin the CGIAR System. Through inform,.! discus-
sions and formal agreements cooperation and divisionof labor is defined to maximize the benefits of compar-
ative advantage and minimize diplication. 

Scope of Activities 

CIAT's efforts are predominantly focused on the Amer-
ican tropics. Its commodities are selected for their 
importance in this region. Yet, within the CGIAR 
System the Center has been assigned broader respon
sibilities forgiven commodities. CIAT isdifferentiating 
functional responsibilities on the basis of their beingeither principal mandates or regional responsibilities. 

Principal Mandates 

For commodities for which CIAT is assigned a principal 
mandate, CIATassumes the following responsibilities: 

I. 	 Assemble, maintain, and make available th 
world germplasm collection; 

2. 	 Conduct specialized strategic research; 

3. 	 Generate improved production technologycoin-
ponents for, and develop cooperative activities 
with, national research systems in all regions in 

the 	developing vorld where the commodity is 
important and where no sister CGIAR center is 
assuming regional responsibilities; 

4. 	 Provide, on a global bvsis, in-service training forprofessionals in the specialized strategic areas of 
research; 

5. 	 Provide specialized in-service and production
oriented training for professienals from coun
tries where no other CGIAR center has regional 
responsibilities; 

6. 	 Collect, process, and disseminate information 
on the commodity on a global basis; and 

7. 	 Supporting the activities of other institution(s),
if any, with regional responsibilities for that 

commodity. 

Regional Responsibilities 
This category applies when a sister CGIAR center has 
global responsibilities for commodity and, in closea 

cooperation with center,
that CIAT :akes on the
 
mandates 3 and 5. Together with national research
systems, it identifies 
 principal production constraints.
 
In close collaboration 
 with the center having principalresponsibility, CIATseeks to facilitate such activities as 
are 	required to overcome sucih constraints. 

Current Mandate 

In order to achieve the objectives and apply the strategy
described above, and taking into account the results ofsocioeconomic studies and the mandates of other 
centers, the CIAT programs have evolved to currently
encompass the following responsibilities: 

Principal responsibilities for beans (Piasco/us 
vulgarisand related species) and cassava (Manihot 

esculenta); 

Principal responsibilities for tropical pastures
(specific responsibiities for the acid infertile soils 
of the American tropics); and 
Regional responsibilities for rice (specific respon
sibilities for the American tropics). 
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GOVERNANCE, ORGANIZATION, AND RESEARCH SITES
 

The Board of Trustees 

CIAT is governed by an independent Board of Trustees. 
The membership of the 1986-1987 Board is as follows: 

Name 

William E. Tossell 

(Chairman) 


Nohra de Junguito 

(Vice-Chairwoman) 

Eduardo Casas Diaz 
Dely P. Gapasin 
Fernando G6mez 

Moncayo 
Ken-ichi Hayashi 
Frederick E. 

Hutchinson 
Jos6 Fernando Botero 
John L. Nickel 

(Director General) 
Josef Noesberger 
Marco Palacios Rozo 
Erwin Reisch 
Rodrigo Tarte 
Helio Tollini 
ElImar Wagner 
Fredrick Wang'ati 

Country of origin 

Canada 

Colombia 
Mexico 
Philippines 

Colombia 
Japan 

U.S.A. 
Colombia 

U.S.A. 
Switzerland 
Colombia 
Fed. Rep. of Germany 
Panama 
Brazil 
Brazil 
Kenya 

The full Board meets at least once during each 
calendaE year. It has four standing commitees: Execu-
tive Committee, Program Committee, Audit Commit-
tee, and Nominations Committee. 

Organizational Structure 

Organizationally, CIAT is comprised of three divisions. 
Research Division I consists of the commodity research 
programs for beans and cassava, as well as the Biotech
no!ogy Research Unit, the Genetic Resources Unit, 
Station Operations, and Research Services (except Data 
Services). Research Division I! comprises the Tropical 
Pastures Program, the Rice Program, the Data Services
Unit, the Seed Unit, and tne Coordinating Office foi' 
Training and Conferences. The third division, Finance 
and Administration, is responsible for the general ser
vices and financial administration. 

Research Sites 

CIAT's research activities are concentrated at five 
locations in Colombia: the headquarters site at Palmira, 
near Cali; a site at Santander de Quilichao, 60 km south 
of Cali, and characterized by acid, infertile soils; an 
intermediate altitude station at Popayan, 180 km south 
of Cali; a substation for upland rice research in Santa 
Rosa, near Villavicevcio (Meta); and a site at Carima
gua in the Eastern Plains of Colombia. The last named 
station is comanaged with the Colombian Agricultural 
Research Institute (ICA). In addition, pasture research 
is also carried out in Brazil at the Agricultural Research 
Center for the Cerrados (CPAC) of the Brazilian 
agricultural research system (EMBRAPA). CIAT also 
maintains cooperative agreements with other national 
and regional institutions to help carry out regional and 
international testing activities at many locations. In 
some cases, these agreements help support outposted 
staff members who conduct research or support com
modity networks. 
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SUMMARY OF ACHIEVEMENTS
 

Selected major achievements of the four commodity
research programs and Training during the period 1985 
and part of 1986 are sammarized hereunder. Achieve-
ments in the areas of Genetic Resources, BiotechnologyResearch, Seed Tclhnoh~gy, and Comm'inic; ion/lnformation arc also described, but listed under theare 
respective programs, 

Rice Program 

In the area of rice improvement, the full incorporation
of anther culture techniques is especially noteworthy.
This procedure greatly increases the speed of producing 
fixed lines, particularly for ecologies limited to one 
breeding cycle per year. Despite continuing problems ofbacteria] contamination and albino regenerated plants,
the procedure has been organized to produce several 
thousand lines per year. It is now a useful tool in applied
rice improvement. A large number of regenerated lines 
is now available for field evaluation in Chile. Isolated 
from crosses specific to the low temperature constraint 
of' Chile, these lines combine dwarfism (all Chilean 
varieties are tall), long grain, and hopefully Indica type
cooking quality. Similarly, from crosses specific to 
Argentina (cold tolerance, long grain, dwarfism,
straighthead resistance) and southern Brazil (cold tol-
erance, dwarfism, quality, and iron tcxicity tolerance)
regenerated lines have been extracted. Anther ctdture is 
also used to produce lines for the uplac-s breding 
program where tolerance to extremely acid, infertile 
savanna soils is the key requirement. 

Iron toxicity is an increasing problem in acid, ;rri-
gated soils in Brazil, Argentina, Colombia, and Venezuela. 

An efficient, simple screening method capable of hanl-

dling severai thousand lines per year 
was developed, 

Many advanced lines are highly tolerant, allowing the 
International Rice Testing Program (IRTP) for Latin 
America to send only known tolerant materials to areas 
where iron is a contraint. 

"Hoja blanca" virus epidemics continue to devastate
tropical Latin America. Resistance to the insect vectoralone do not control, the disease. The key to devel
opment of an efficient field test was the pioduction of amassive colony of insect vectors with a capacity to 
acquire and transmit the virus. A routine field screeningtechnique now permits evaluation of thousands of F,
and F4 materials. Several advanced virus and insect 
resistant lines are available for evaluation in Ecuador, 
Venezuela, Colombia, and Peru. 

ManyAfrican upland rices, notably from IITA(Interna
tional Institute of Tropical Agriculture) and IRAT 
(Institut de Recherches Agronomiques Tropicales et de
Cultives Vivri6res), combine excellent disease tolerance 
with tolerance to infertile soils having aluminum satura
tion over 80(%. These materials have limited yielding
capacity and poor plant types. A complex crossing 
program, mostly with African materials, resulted in 
several populations that combine excellent dwarf plant
types with tolerance to adverse soils and diseases. Many
of these dwarf materials also have the long, thick root 
system characteristic of tall, upland varieties. These new 
plants are being used to improve irrigated rices and are 
being evaluated for yield capacity and stability under 
upland and irrigated conditions. 

In coordination with national programs and IRRI(International Rice Research Institute), CIATsimplified
its procedures for sending nurseries to increase the 
quality of materials dispatched and to reduce the 
burden that multiple nurseries impose on national 
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programs. Beginning in 1986, only single observation 
nurseries are sent to cooperators, comprising distinct 
sets for different ecological requirements. All entries 
combine resistances to the major constraints operating 
in each cooperating country. 

It is becoming increasingly clear, now that improved 
varieties have saturated most of the irrigated and more 
favored upland ecologies, that deiiencies in crop 
management constitute the greatest constraint to in-
creased productivity and rice farm profitability. In-
crease in production costs have exceeded additional 
income from yield increases in recent years. Focus on 
cost reduction has resulted in conitributing to the 
resolution of the following problems: 

Excessive pesticide use. Many tropical countries haveincreased herbicide, fungicide, and insecticide use to 

levels of 20%) or more of total farm costs. Ii.. ecticide 
use, in particular, is unrealistic. Studies of all major 
insect targets for insecticides showed that economic 
thresholds, field monitoring, varietal tolerance, and 
biological control can eliminate the need for insecticides 
against most pests. Prophylactic, systemic seed treat-ments arc being developed for the few pests that cause
risk during the flrst two weeks afer peding. Fungicide
applications or 

herbicides to water to eliminate weeds, red rice, 
and volunteer rice prior to planting; and 

see mtilicato prora. 
seed multiplication programs. 

Comparative projects were established in Colombia 
and temperate Brazil to combine these activities into 
effective weed control programs. Practical solutionswill reduce seed and fertilizer costs, losses from weed 
w idee and f reric e omiweed 
competition, and discounts for red rice contamination. 

Cassava Program 

Latin America is experiencing a new interest in cassava 

as a result of the shortage ofcredit and foreign exchangefor cereal imports. This is illustrated by the centinued 

expansion of the Colon.bian small-scale cassava indus
try that now consists ofclosc to 40 operational plants. 
This industry has doubled its drying capacity in each of 
the last three years. Analysis of the impact of this 
industry indicates that it has effectively reached the 
smallest farmers and benefits have al.o accrued to
landless small farmers who gain from the profits of the
plants and the employment opportunities. The analysisthe complex of fungi associated e,ith is also indicating that certain design parameters of the 

dirty panicle, a rapidly increasing, worldwide disease 
were shown to be ineffective. Their elimination would 
contribute to reduced production costs. 

Dirty panicle, widely distributed in Latin America 
and elsewhere and formerly considered to have a fungal 
etiology, was shown to he caused by a seed-transmitted,systemic bacterium. The pathogen can be erradicatedsystmicbaceriu.Te pthogn cn b errdicted 
with severe dry heat therapy that does not reduce seed 
germination. National programs are being urged togerminrat. gentioald pounramsnaeein urd to 
heat-treat genetic and foundation seed in order to 
control the disease on farms. International Centers andLatin American national programs were advised of the 
Land mercantio proramsicl e ded o nthe cause and controiof dirty panicle in order to eliminate 
international movement of'l"he.pathogen. 

Weeds. General rice weeds, including red rice, consti-
tute the most serious problem in rice production. As 
most countries have effective herbicides, the reduction 
of the problem is focused on: 

throghve adprpraton anlequien, laelythrough more appropriate equipment, especially 
for smaller farms, including steel tractor wheels, 
small tractors and tillers; 

Terrestrial sprayers to replace air applications; 

The application of inexpensive general-purpose 

plants such as their geographical location with respect 
to production areas, can help ensure that most benefits 
accrue to the most marginal sectors of the rural 
population. 

Such knowledge ha been used by CIAT to assist the 
Ministry ofAgriculture in Ecuador to establish a small 

sai stry in Esead ostalregis.caissava-dring industry in the semiarid coastal regions.
Two small plants were ope :ated succe~sfully by farmers' 
associations in late 1985 and several new plants areascain nlt 95adsvrlnwpat rbeing established in 1986. In Mexico cassava produc
tion for animal feed in 19 8 6 is estimated at 30,000 metric 

tons. While five years ago Mexico produced virtually no 
cassava, at this time the annual total commercial valueis on the order of one million dollars. CIAT's input has 
been critical in the development of the main variety, 

Sabanera, and in establishing effective drying systems 
under the humid conditions in the State of Tabasco. 

The scope for production gains in Latin America is 
amply demonstrated by the Cuban situation. Cuban 

officials estimate that adoption of CIAT-developed 
crop management practices have increased yields on60% of the area from 5 t/ha in 1978 to 16 t/ha in 1984. 
The availability of this technology has also stimulated a 
massive increase in area planted and tot.'tl production 

has almost quadrupled from 100,000 tons in 1987 to 
394,000 tons in 1984. These yield increases have been 
obtained at the same time that the level of inputs (such 
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as irrigation and insecticides) have been reduced sharply, 

Some ten years ago, with collaboration from the 
Tropical Development and Research Institute (TDRI),
United Kingdom, basic research began on elucidating 
the causes ofpostharvest deterioration in cassava roots, 
Tie outcomC of this long-term research effort is a 
cassava preservation technique which is now being
tested on a commercial scale in Bucaramanga, Colom-
bia. Both farmer and consumer acceptance has been 
excellent and indicate that the ,ew technology offers the 
possibility of converting fresh cassava from being a 
low-cost rural but high-cost urban staple to being a 
universally low-cost source of carbohydrates in the 
lowland tropics. 

While efforts in Latin America have concentrated on 
postharvest aspects that integrate production, proces-
sing, and marketing, the emphasis in \sia continues to 
be oriented towards. new varieties to increase produc-
tivitv in the intensive fa rming systems of the region.
Currentiyabout 100,000 distinct genotypes are tested in 
cooperation with national programs each year. These 
genotypes arc niade from directed crosses betwecn 
parents specifically ad apted to Asian conditions, 

The strong tational progran in Thailand has already
released two new varieties, Rayong 2 and Ravong 3. The 
latter is proving particularly popular for planting in tire 
off-sea..on when its vield advantage over Rayong I, the 
standard variety, is greatest. The relatively young
Philippine program has developed a full selection 
program and now has many hybrids at an advanced 
stage of selection. 

In Africa CIAT contintes to cooperate with IITA 
witn special emphasis on biological control of green
spider mites and mealybugs. Some of the Phytoseiid 
mites (predatory mites that consume green mites)
collected in ('olombia by CIAT i nd shipped to llTA 
through tile Commonwealth Institute of Biological 
Control (CIBC) in London have no, been released in
commercial fields in Africa. ihc impact of their release 
is still to be measured, 

In terms of iore basic research that could eventually

increase productivity a major breakthrough was made 

with the discovery that cassava possesses intermediate 

type photosynthesis between C3 and C4. This opens the
 
way for manipulation of the plant to increase its 

efficiency, 


Bean Program 
Bean yields in the tropics are low. The main reason for 

this is because the typical bean farmer is a small farmer 
who has only limited access to inputs to increaseproductivity. The Bean Program, therefore, has long
embarked on a strategy to produce multiple-disease
resistant varieties in a network formed with national 
programs. Since the formation of this network, col
laborating national programs in 21 countries have 
released over 90 varieties. Those releases were based in 
general upon superior dis ase resistance of newly
developed lines. For example, all lines developed in 
CIAT since 1)79 are 13CMV (bean common mosaic 
viru'h)-resistant (except some highland materials). Some 
lines (now varieties) combine up to five disease resis
tances. 

The CIAT Bean Program, in collaboration withnatiopal programs, has interviewed thousands of farm
ers and quantified some of the adoption of these 
varieties. In several of tile 21 countries no significant
adoption has taken place for such varied reasons as 
insufficient on-farm testing prior to release, short
comings in seed production, or nonacceptance by 
consumers because of differences in seed types. Selected 
examples of the eleven countries in which very signifi
cant adoption has taken place are; 

Costa Rica. In tie most importa nt bean prod uction 
region over 50% of farmers now use "Talamanca". 
"Brunca" is coming up strongly. In other selected areas 
over 80('( of th, farmers grow Talamanca. Farmers like 
its yield and erectness. Costa Rica used to import zbout 
50l of its bean consumption, but has now ceased to 
impor: beans. 

Guatenala. This country has also become self
sufficient in beans through the adoptioi, ofrnew varieties 
and is testing new grain types for export markets in 
nontraditional bean-growing areas. Ad)ption rates
 
were not as high as expected because of the lack of seed
 
production. 
 The observed yield advantage of new
 
varieties over traditional varieties was about 40%.
 

Argentina. In the last two years Argentina greatly
increased bean yields, production, and exports. The net 
benefit of new bean technology in 1985 was estimated at 
US$2.4 million. Over 80% of tile farmers now use 
improved black-seeded varieties and national yields of 
black varieties have increased by over 50%. 

Brazil. Several states show rapid adoption of' nes, 
varieties. Impact studies are planned in Espirito Santo,
Goias, and Rio de .Janeiro. Preliminary indications are 
that the recently released variety EMGOPA-Ouro is 
spreading exceptionally quickly. 

Adoption studies as described above are an exciting 
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way to quantify the impact on production of the bean 
network. Other consequences of the formation of the 
network by CIAT were: 

Formation of strong national programs with 
focused research objectives; 

Strong collaboration in research among countries 
participating in thle network with a certain degree 

Availability of a wide range of genetic variability 
and widening of the often narrow genetic base of 
local producion; and 

Increased attention given by farmers to their 
traditional crop, as shown in use of improved 
agronomic management and use of inputs, to 
accompany new, less risky varieties, 

Tropical Pastures Program 

The germplasm collection now%' includes more than 
16,000 accessions of gi asses and legumes. During the 
last several years emphasis was given to specific collec-
tions of relevance to well-defined production probleiis 
at tile farm level. Recently, grasses per se have received 
increased and systenatic attention. 

I'anicum iaxinut is a high quality grass. However 
known cultivars are adapted only to fertile soils. A 
duplicate set of the world's largest Palictm maximium 
collection, under the aegis of the French institution 
ORSTOM (Office de la Recherche Scientifique et 
Technique dOutre-Mer), in the Ivory Coast, .Was 
obtained, which increased the number of accessions 
available to CIAT from 80 to more than 700. The new 
accessions are now being evaluated in Quil ichao anrd 
Carimagua. To build up the genetic base from which to 
solve the problem of spittlebug in Brachiariaspp., a 
specific collection was undertaken in East Africa to 
obtain as much variability as possible in the genus. This 
resulted in an increase from the previously available 40 
accessions tc more than 900. Both the IPa,:hum aridBrachiaria collections tire expected to yield im portant 

cultivars for the savanna as well as for tile humid tropicsand moderately acid soil conditions. 

Desnodiumn ovali'liun, CIAT 350, the best of tie 
initially available 16 accessions, reached the highest 
evaluation level used inthe program some four years 
ago, especially because of its compatibility with aggres-
sive grasses such as Brachiaria (ecumbens a id 
Brachiariahuinicola.Soon thereafter, however, it was 
severely attacked by steri gall nematode and S.rnch)'-

trium. Immediate action was taken to obtain additional 
variability by collecting in the center of diversity, 
Southeast Asia. Another species from Southeast Asia, 
the highly promising legume kudzu (Puerariaphaseoloi
des), was successful in the better soils of the Llanos, but 
failing, however, under poorer sandier soils and dryer 

environments. This again called for a broader genetic 
base. As a result of the specific collection efforts in 
Southeast Asia, the collection of ). ovalifoiumnincreased from 16 to 97 and that of P.phaseoloidesincreased 

from 20 to about 120 entries. 

The endemic problem ofanhracnose of Stylosanthes 
spp. has been solved through the identification of 
resistant St'ylosanthes species (including S. capitata for 
the LIlanos environmenat) and through a better under
standing of the biotic and climatic factors influencing 
the degree of damage and buildup of this disease in S. 
guianensis in the humid tropics. 

Effective and viable low-cost pasture establishment 
techniques have been developed for the Llanos eco
system. The role of nitrogen-fixing legumes in increasing 
productivity and persistence of pastures has also been 
documented. At present new approaches to further 
reduce the cost and risk of establishment in the Llanos 
are being explored. 

As a result of evaluating new pasture technology in
farmers' fields and under the management of farmers, 
the Program has obtained important information on 
the biological and economic performance of improved 
pastures in tile hands of producers. Highly encouraging 
was the fact that, in terms of animal gains and 
reproduction, results obtained on farms were very 
similar to those at Carimagua, indicating that the highly 
promising technology developed in Carimagua is likely 
to hold up its advantage in the fields ef tile farmers. 

Studies on initial adoption of new pasture species 

indicate cct omri se e ructin on l 

programs are important prerequisites for tile adoption 
process to be initiated successfully. File studies showedthat micre than 200,000 ha of the Brazili:in Cerrados areplinted to Andtopogongavanus and that its adoption islne oAhooo a'nsadta t dpini

taking place largely because of its resistaice to the
spittlebug and its icady response, relative to other 
grasses, to the first rains which reduccs the effects of the 
dry season by tip to one nionth. These studies also 
pointed to the importance of infrastructure devel
opment, socioeconomic conditions, and cost of estab
lishment in the adoption process. 

Through the formation ofthe .rnternational Tropical 
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Pastures Evaluation Network (RIEPT) in 1979, a 
mechanism was e."tablished for the effective cooperation
with and among the national research programs. 
Through the R!EPT, pasture research programs, large 
and small, are w rking together and toward the development of new pasture technology that 'ill allow 
development and expanion of the cattle industry in 
marginal and frontier lands in the regions. The advisory
committee of the RI EPT recently met at CIAT to study
alternative re';earch methodologies for the network in 
plant nutrition, plant hygiene, soil microbiology and 
seed production in order to further unify criteria and 
define proposals for a more systematic evaluatiol of 
pastures within RIEPT. Immedir tely afterwards, tile 
third meeting of' the RII-PT was held to discuss results 
of agronomic trials corresponding to the period 1982-
1985. For the first time, results of trials in which 
legumes and grasses selected for each st.becosystem 
we-re evaluated under grazing conditions, were presen-
ted. 

Training 

In 1985 a total of 245 professionals were trained in the 
different research programs theand Seed Unit as 
follows: 148 Visiting Researchers received specialized 
gradrate training at CIAT, for periods ranging from 3 
to 12 months; 29 carried out degree-oriented research-
II for a Ph. )., 12 for a Master's degree, and 6 research
scholars at tilli versKiCs around the world; and intensive 
multidisciplinary courses were given in rice. tropi:al
pastures, and beans asan integral part ofthe ,Prograni 
for Developing Scientific Capacity" in national pro-
grains. The second cassava production course for tile 
Asian continent was held in English at CIAT for a 
group of outstanding participants including 6 Ph.D.s 

from China, Indonesia, Malaysia, Philippines, Sri Lan
ka, and Thailand. The Seed Unit conducted its regular 
course on seed technology aaid an advanced course on 
quality control and seed-transmitted diseases. 

In-country courses, which are critical in assisting
national Programs to bridge tilegap between research 
and extension, are playing an ever-increasing role in 
training as the national programs become stronger in 
the areas related to CIATcommodities. II a collabora
tiye effort between five Lat in American countries and 
the Cassava Program, nine production and specializa
tion courses were conducted for 192 professionals. The 
Bean Program provided backstopping for seven courses 
with a total of 200 professionals in Argentina. Colom
bia, Costa Rica, Chiie, El1 Saixador, lduras, and 
Peru. The Rice Prograin assisted Pnama and Nicara
gua with two courses for 46 professionals from the 
national institutions and univCrsities; while the Seed 
Unit collaborated with five courses in Colombia (2), 
Ecuador (I), and Guatemala (2). 

A large part of the funds for financing scholarships 
and research costs came fron special projects funded bvthe United Nations l)evelopment Progra mine (UNDP)l, 
tile Swiss Government SDC (Swiss Developient
Cooperation), and tlie Ford loundation. CIAT was 
able to fin:ince 55 participants, nistly for graduate
.Ipecializations, frontits core budget. 

A major event for (onferences wxas tile inauguration
ofthe newaiditorium, financed by tie Kellogg Founda
tion, in Ju!y. The W. K. Kellogg Auditorium has a 
capacity for people181 and modern facilities for 
simultaneous interpretation. At the same tiie the 
conference rooms were completely remodeled and 
audiovisual equipment was updated. 
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THE 1987 BUDGET REQUEST'
 

The budget request of CIAT for 198;7 amounts to 
C$23,948,000. This total includes all special projects 
that were transferred to the core budget of the Center. 

1985 

Expenditures Actual 

Operations 2C,630 
Capital 980 
Addl. working capital -

Total 21,610 

Income 

Funds on hand 719 
From donor 20,556 
Earned income 302 

Subtotal 21,577 

Balance carried over 33 

Total 21,610 

The following table shows the budget for 1987 as 
compared with 1985 actual expenditures, the approved 
budget for 1986, and the revised budget for 1986 (C$ in 
thousands). 

1986 1986 1987
 
Approved Revised Request 

22,794 20,904 22,995
 
552 713 1,078
 

- - 175
 

23,346 21,617 24,248 

515 - 
22,210 21,400 23,948
 

621 250 300
 

23,346 21,650 24,248 

- (33) 

23,346 21,617 24,248 

In this document the term C$ refers to current United States of America dollars of the year ini questiun. 
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1987 List of Program Changes Additions 
The table below presents proposed program changes for1987 that 	 Tropical Pastures: Agronomist, Central America. Areasare to be accomplished within the level of with moderately acid soils ranging in pH from 4.5 to 5.5funding being requested. 

are scattered all across South America and in large areasof Central America. These areas, characterized by
raintfall patterns ringing from subhumid to humid1986 Us$ i tropic types, support more intensive farming systemsM-Y thousands1986 operations 	 than are possible in those regions of acid infertile soils in19oraredctions 7/1 21,617 	 which the Tropical Pastures1 2,present. 	 Program is working atProgram, reductions: 	 Available data point toward a high degree ofTropical Pastures Regional (1.0) (157) 

adaptation of many pastures speciesTrials Agronomist subhumid and humid, moderately to these distinctacid soil environments. CIAT has good reasons to belicve that thePasture Development, Llanos (1.0)
(Carimagua) (150) potential for short and medium-term adoption of21,310 improved materi;,ls in these areas may be higher than inProgram additions: 

Tropical 	 the savannas.Pastures Agronomist, 1.0 	 1le External Program Review (EPR)157 recommendedCentral America 	 that CIAT initiate activities for thisecosystem. In order to make important headway in
Pasture Development, Cerrados 1.0(Brazil) 	 150 these regions, however, it will(Brzil 7"-1] 21,617 	 4 also be necessary to71 21,17 accompany n,_w improved germiplasm with appropriatepasture managcment and weed control technology. Inline with projections in the CIAT Medium-Term PlanReductions 	 1986-1990, the Center plans to place one regionalagronomist in Central America starting in 1987 who is 

to coordinate the systematic screeningTropical Pastures: Regional Trials Agronomist. After of germplasm 
the very successful long-term effort on the part of the 

there and the dcclopncnr of management techniques 
Tropical Pastures Program 

for this environment. It is expected that this work willto set uIp and further result in a gradual shifting ofdes elop the International Tropical Pastures Evaluation 	
more of the benefits of

CIAT's w'nrkNetwork (RIt1P3I'), 	 to smaller dual-purpose farms.the network itself is increasingly Tropical Pastures: Soil/Pasture Development Specialbeccming a decentralized collaborative effort which, infuture, AcIll require more regonally specia ed 
ist. This position was discontinued in 1982 due tocoordi- Center-wide budget cuts. The position is projected to benation. Accordi ngh ,Agronomist is planned

the position of' Regional Trials 	 reinstated in 1987 to engage in research in soil problems
to bc ontposted during 1987, and the development of establishmmnt techniques tofrom headquarters to Central America. Concurrently,

four subnetworl:s will be formed as fo!lows: the Central 	
eliminate constraints to the more rapid adoption of thene" grass/legume technology generated in the CPAC/-American Network; the Llanos Network (Colombia,


Veneztrela, and 
CIAT project of the Cerrados savannas.
iinglish-spcaking Caribbean) coordi

nated by the agronomist at Carin;agua; 
 tie IlIlumidTropics Network (Peru, Ecuador, Brazil, and Colom-

bia) coordinated by the agronowist at Pucallpa; and the 

CIAT Work Program at Level of the
1987 Budget RequestCerrados Network (Brazil, Parapuay andcoordinated b; the agronomist at CPAC. 
Boliia)
 

The CIA] budget request for 1987 
 amounts to
 
Tropical Pastures: Pastute Dev'elopment Specialist C$23,948,600. At its 41st meeting held in Cali, Colom(Carimagua). bia, TAC considered this budget request within the
Afe,r several years of successful research


work on the development of low-cost, low-risk pasture 
context of the budget requests presented by all interna

establishment techniques for the LUanos ecosystem, this 
tional centers, as well as anticipated availability of
 

position is planned 	 funds for 1987. TAC recommended a funding level for'obe moved from Carimagua toCPAC in 	 CIAT of C$22,690,000. Neve, theless, TAC approvedthe Brazilian Cerrado:; to devclop pastureestablishment techniques that will further accelerate the 	
the complete work program of CIATas presented here,and recommended that the balance to the full budgetrate of adoption of new CIAT technology in this request (C23,948,000) be funded ifadditional financialecosystem.14 e 

resources are available.
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The table below shows the program items that are 
additional to the 1986 program. No particular priority 
is implied in the listing of the itLms below. If available 
resources are less than the full budget request, CIAT 

M-Y 

1986 revised budget 	 65.0 

Inflation between 1986-1987 

Plus: 
Program capital items 

Strengthening of Genetic Res. Unit 
Rice Economist 1.0 
Cassava Liaison Scientist, Africa 1.0 
Additional 	 funds for postdoctoral

fellowships 
Pasture Reclamation Specialist,

Humid Tropics 1.0 
Africa-wide Bean Coordinator 1.0 
Additional fun ls for training

materials 
Quarantine greenhouse 
Land Systems Specialist 1.0 
Virologist 1.0 

1987 budget 	 71.0 

Offsetting items
 
Income applied in year 


Funds from donors 

Justifications and explanations for the added items 
being proposed for 1987 are under the following 
headings: 

Inflation. Inflation between 1986 and 1987 is calcu-
lated at 4.0 percent and reflects the projected price 
changes for CIAT's market basket, 

Strengthening activities in the Genetic Resources Unit 
(GRU). The GRU was created in 1977 and has carried 
out the overall work of germplasm conservatton and 
management in Phaseolusand lately in tropical pastures 
species. In addition, CIATplans to transferall conserva-
tion activities in Manihot t iee GRU in 1987. New 
facilities for medium-and long-term seed storage and in 
vitro conservation of cassava are Pow in the planning 
stage. Construction is expected to begin in late 1986. 
With this expansion and upgrading of facilities come 
new increased responsibilities for the GRIJ through 

will, of course, take into consideration the views 
expressed byTACas to the order of prioritycf the items 
listed below. 

C$ in thousands 
Operations Working Capital Total 

capital items 

20,904 713 21,617 

836 70 906 

63 5 68 
135 11 19 165 
190 16 32 238 

166 14 	 180 

139 12 47 198 
156 13 33 202 

63 5 	 68 
153 153 

156 13 32 201 
187 16 49 252 

22,995 175 1,078 24,248 

(300) 

23.948 

the work of the Seed Health Testing Laboratory which 
checks seed health on outgoing CIAT germplasm. 
CIAT proposes strengthening the work of the GRU in 
cassava germplasm conservation, in seed health testing,
and in improved provision for postentry quarantine 
activities. The amount of $65,000 shown in the review 
list would be dedicated to the provision of increased 

number of support staff to handle the increased respon
sibilities as well as some additional operational expenses 
involved. 

Rice Economist. The position of Economist in the 
Rice Program was projected for 1982 in the first version 
of CIAT's Long-Range Plan. It was included in tile 
budget for that year and endorsed by TAC, but later 
postponed due to funding shortfalls. It was included in 
all subsequent Forward Lists but not implemented due 
to funding reasons. 
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The main function of the economist is to evaluate, on a 
country-by-country basis, potential sources of produc-
tion growth to meet demand growth. This entails an 
assessment of the economic viability ofarea expansion
and yield increases in different production systems 
under alternative yield/cost scenarios arising from 
existing and potential technologies and policies. The 
analysis will focus on the identification and economic 
evaluation of physical-, biological-, cultural practices-,
economic and policy-related constraints to area ex-
pansion and increased productivity in the different 
production systems in each country. Such analyses, 
carried ou: jointly with scientists in the national pro-
grams in the respective countries and in close collabora
tion with other scientists in the CIAT Rice Program, 
will provide the necessary information to sharpen 
national research and production plans and better focus 
the CIAT Rice Program research, t,:sting, and training
priorities. 

In addition, the economist, in collaboration with 
national program scientists, is to evaluate and document 
production increases as they are taking place; quantify
and analyze the existing gaps between demand and 
production and yield; assess the nature of the technology 
adoption process and of existing constraints and incen-
tives to production, including the ext,:nt to which 
production increases affect prices; and assess the dis-
tribution of benefits among producers and consumers 
at various income strata. 

The existence of a large variety of production systems 
in Latin America and the Caribbean-ranging from 
irrigated to unfavorable upland; from mechanized 
commercial to subsistence manual-each with a dif-
ferent potential to contribute to increased production in
the various countries, makes it imperative that these 
potentials be fully understood in order to focus and 
prioritize research and international cooperation 
efforts. 

Cassava Liaison Scientist 1ITA.CIAT and IITA have
Cassva iaion CAT ad ITA avecienistIIT. 

developed strong research collaboration with respect to 

cassava and this is expected to increase markedly in the

future as a consequence of the increasing realization of 

the critical role of cassava in sub-Saharan Africa as a
 
buffer against famine. The wok of CIAT in 
 Latin 
America and Asia has already been demonstrated to 

contribute to the IITA Program across a wide range of 

activities including germplasm development, biological

control of insects, virology, physiology, and cassava 

documentation and information services. IITA, on the 

other hand, could make a valuable contribution to the 
international cassava network. CIAT has projected the
need for a CIAT-IITA Cassava Liaison Scientist based 

at IITA who would work as an integral member of the 
IITA team in a particular discipline ofgreatest value to 
IITA but who would be charged with a liaison mission 
to ensure that stronger and more direct contacts are 
maintained between the two centers so that the fruits of 
their research can be shared for the benefit of the 
network as a whole. The value of such liaison positions 
has been demonstrated over many years at CIAT where 
the IRRI-CIAT liaison scientist provides direct and 
continuous connection between the twocentersensuring 
mutual support and avoidance of duplication. CIAT 
considers such a position in cassava at IITA would 
provide this linkage. 

Postdoctoral and senior research fellows. The pro
posed 1986 budget forpostdoctoral fellows was reduced 
by about US$173,000 (nearly 25%) due to funding
shortfalls. It is proposed to restore the came amount in 
1987 for an additional 3-4 fellowships for scientists from 

collaborating national programs to strengthen selectedcollaborative research programs in beans, rice, and 
cabre ri 
pastures. 

There is a strong demand for postdoctoral op
portunities from collaborators in CIAT-sponsored com
modity research networks, as well as from individual 
national commodity research programs that are in the 
process of implementing and refining research strategies 
aimed at the elimination of critical constraints. 

Through postdoctoral fellow internships at CIATresearch personnel from national programs can obtain 
relevant expertise in methodologies and techniques and 
can plan research for joint execution by CIAT and the 
respective national programs. 

The proposed expansion of this budget will also allow 
CIAT to engage scientific staff on a short-term basis to 
address specific research topics for which special ex
pertise is needed. Included are the areas of virology (see
justification for virology position below) and ofgeogra
phy/land systems (see justification for land systemsspecialist below). Even though temporary expertise wili 
notcsatisf te n fo temosaf in tseareas 

they will provide an interim solution to meet the mosturgent needs in these fields. 

The position of Pasture Reclamation Specialist was 
proposed for 1983 in CIAT's original Long-Range Plan. 
It was proposed again in the revised version of the plani
and was endorsed by TAC for implementation in 1986 
but postponed due to funding shortfalls. This position, 

CIAT in the 1980's revisited: A Mcdium-Term Plan. CIAT,October 1985. 
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already included in past Forward Lists, is essential to 
deal with tile problem of pasture degradation and 
ecological damage in the humid tropics-a problem 
affecting large areas and regarded as critical by the 
countries of' Central .America, the Caribbean, and the 
Ama/on and Orinoco hasi,,s. 

The humi tropics ecosystem includes most of the 
acid soil regions in Central America, the Caribbean, the 
Amazon basin, and Orinoco basin. It has been 
estimated that in this ecosystem there are already 6 to 7 
million hectares of pastures, of which ,more than two 
million hectares arc in a stage of severe degradation, 
and the remainder at different stages of degradation. 
l)egradation occurs because most pasture species pre-
senti,,v being used are adapted only to the higher soil 
fertility levels which result from the burning of the 
forest biomass. Conseqtiently, as fertility declines 
because of leaching, nutrient fixation in the soil, and 
nutrient extraction by fertility demanding species, the 
pasture species graduallV disappear, the pastures are 
invaded by weeds, and the soil is left exposed to 
degradation and erosion. This process, in turn. leads to 
further deforestation. It has been estimated that 300,000 
hectares of forest are cleared annually, mostly to 
compensate for the degradation of pastures planted to 
nonadapted species. As a counter measure, alternative 
new pasttire species adapted to the acid, high aluminum, 
and low fertility cliar :cteristics of soils are urgently 
needed lor efficient silvo-pastoral systems. 

The Pasture Reclamation Specialist will be in charge 
ofdeveloping economicallyv viable methods for rcclara-
tion of' degraded] latds through the establishment of 
adapted and productive grass-legume pastures (i-

l Udi ig sh rub legumes and other sil v-pastoral comi-
p:utents) with high recycling capacity. This will require 
a thorough understandingof the degradation process in 

terms of'soil and native yegetation dynamics as well ats 

hmprved erain iof temsporat necofte new,
improvedl germ plastn in terms of n1ut rient requirements, 

general adaptation, aggressiveness, compatibility, nu-
trient recycling capacity, and relative selectivity by

Thefnlcaacitoa reLa tive Isleivityb' 
a nimalIs. The final aimi is to redu.c the forest clearing 

pressure by replacing the presently low-.quality, low-
carrying capacity (0.5 heads/ha), and degraded lands 
Wi th highly produetive (2.0 heads/ha), high quality an 
economically and ecologically stable pastures. The 
work of this specialist will be supported by the other 

sec s of' tbase. 
sect theTropcalPasttirs Prgrain aridby' 

specialists in other disciplines from the host national 
program at Pucallpa. Peru. 

Africa-Wide Beau Coordinator. The CIAT Long-
Range Plan for the decade of the eighties projected the 
need for a Regional Coordinator for the Bean Program 

in Africa. The proposed CIATstrategy forbeans in that 
continent was supported by the EPR in 1984 and 
received the endorsement of'TAC in their commentary 
on the CIAT EPR Report. In the meantime CIAT has 
developed two long-term extra core-funded projects for 
central and eastern Africa while a third is under 
negotiation for the Southern African Development
Coordination Conference (SADCC) countries of 
southern Africa. The need for CIAT involvement 
directly in Africa in regional programs was recom 
mended by participants from Africa at a conference in 
1980 held in Malawi under Cl AT auspices. The need for 
close integiation of these projects in Africa on a long
term basis is clear. The creation of a position of Africa
wide coordinator for bean activitics would ensure that 
research duplication is avoided, that training programs 
can be developed with economies of scale, that close 
cooperation with other international agricultural re
search centers and the national programs is achieved, 
and that CIAT scientists in Africa maintain contact 
with CIAT headquarters while at the same time devel
opinga degree of necessary independence. This position 
is projected within the CIAT core budget in order to 
allow a long-term perspective to be given to this 
regional coordination. 

Nucleus for producing and disseminating training ma
terials on new production technology. During the past 
several years CIAT has developed -with the help of 
special project funds-a strong capacity to design, 

develop, and produce didactic materials on CIAT
generated production technologies. These materials are 
for participants in CIAT's training program, and play a 
major role in regional and in-country training courses. 
In addition, the materials are widely distributed to andused by collaborating national institutions, including 

national research and development programs and unt

versities. Recent surveys show that CIAT's training 
materials are in active use by more than 400 institutionsin Latin America. At this time. CIAT has available 

audiotutorial sets on more than 100 dilerent topics 
covering all of the Center's mandated crops. Now that
the special project funds for training materials have run 
otClAinisedavrocniuetsefrtwha 

out, C1AT must endeavor to continue this effort with a
 

tucious allocation tf core ftnds. This will allow the 
Center to package new technical inf'ormation as it 
becomes available and to modif, already exis';ng 

training packages in line with the changing knowledge 
The proposal is to use core financing for theskeleton of' the professional staff needed for this effort, 

with the understanding that any additional resources to 
be allocated to this work will need to be special-project 
funded. (Such add-on special project resources have 
already been secured.) Thus, this item contains re
sources to maintain a small group of professionals 
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which is considered to be the mi ,im required size tokeep the training materials effort viable and to provide a 
Unit is to provide for an improved understanding of theagroclimatic zonesbasis and cropping systems, andaround which special-project theirresources can be interactions with germplasm soorganized, as to provide, within
each commodity research program, reliable definitions 

Quarantinegreenhousc. Of the more than 30,000 beanaccessio n s in the C IA T germ p lasm ba n k , app ro xim atelyhalf are not et avail able for eval nation, chiaratria 
ona nd e vetha uin aia b e a 
rograa n d lhracteriza-tion, and use in the CIAT Bean Program and elsewheie
because they have not yet been cleared by the phytosani-
and auhoitiestar authorities (i.e.,(ie er) iColobia.eIA) inColombia. ICA has beenr
CAhabeenpuw


and continues to be very cooperative and helpful withII
respect to quarantine arrangements presently in place.

Lack of an appropriate greenhouse facility 
 at ICA,

Tibaitata, is the principal limiting factor to increasing 


the number of'bean a 
essiois
.. 'passing throu,Colombian quarantine process. ,"hTlhe budgeted amount 

tder this itern will 
 suoffice to constrruct a new green-


house facility, which will then 
 allow an increasedcapacity to clear new bean 'accessions as well as other 
species when necessary. The Ixternal Prograim Review
nmde a strong recoin menda tion that somethi iigbe done 
to speed up the phytosanitarv clearing process. It isbelieved that the proposaiuler thisi itenI will be
adequnate to effectively respond to this recoilinendation. 
ICA au1thorities have been informed of' this possibilit\
and full' support the proposal. 

presently in the BeanLand Systerns Specialis. This position was projected Program has been transferred tothe BRU. Given the increasing demand for support toin the original Long-Range Plan for 1983, but lack of' all programs in this area, CIAT projects the need for afunds hav'e prevented its implementation. The Med inuim- second virologist position in the I1987 Review List. TheTermn Plan ra ffirms the importance of this position and position would handle research intropical pastures andprojects it for 1987. This position is to complement the one existing senior staff position (i.e., 
rice and provide a direct connection to the moreagrometeorology) advanced research in biotechnology already Underwayin the Agroecological Studies Unit. The purpose of this in the BRU. 

of production regions by integrating edaphic, climatic,cropping system, and socioeconomic information. Theco pping o ,Land Ssoc ec ialiscposition of Land Systems Specialist infois requiredr to to 
accelerate the task of collecting and interpreting theland systemn data (soils, topography, vegetations, etc.)' sis oorphvgttos t.

etridiaa
 
relation a and constraint analysis into the commodities in CIAT's mandate. With
the addition of this position, the Agroecological Studies
Unit will also be able to orovide the research programs
with the critical expertise needed for the edaphoclimatic
analysis ofdata generated bhte regional and inter,i
tional germplasm evaluation trials with respect to thevarious production systems to which given subsets of 
tIhe data obtained can be generalized. 

Virologist. CIAT is centralii ng all virological re
search in support of the commodity programs in the3iotechnology Research Ujit (BRU). Demand for
strategic virological research in all CIAT commodity 
programs has increased both in the area of developii,g
strategies for gc.netic control of viral diseases as well as
in matters related to seed hea'tli and phytosanitary
controls generally. The senior staff virology position 
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PROJECTIONS FOR 1988
 

The 1988 projection uses the 1987 proposed budget to 
which are added the positions that are included in the 
Medium-Term Plan through 1988. 

M-Y C$ 

in thousands 

Tropical Pastures 

Regional Liaison Scientist
 
(ILCA)a I 200
 

Cassava
 

Phydflogist 1 189
 

Breeder 1 224
 

Total additions 613
 

a. International Livestock Center for Africa. 
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THE RESEARCH PROGRAMS 

BEAN PROGRAM 

Core Resources 

Senior staff Scientific
and supervisory Clerical and other 

Personnel (Positions) 
Act. 

85 
Bud. 

86 
Bud. 
87 

Bud. 
88 

Bud. 
89 

Act. 
85 

Bud. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

Act. 
85 

Bud. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

Program leader 
Soil microhiology 
Physiology 
Breeding 1 
Breeding f 
Breeding III 
Entomology 
Pathologyv 
Agronomy (prelim. 

trials)Agronomy (cropping 

system s)Agronomy (international 

trials)Virology 
Economics 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

1 
I 

I 
I 
I 
I 
I 

I 
I 
I 

I 

I 

I 
I 

I 

I 
I 
I 
I 
I 

1 

I 

I 

I 

I 

1 
1 
1 
1 
1 

1 
1 

1 I 
1 

1 

I 

1 

1 
1 
1 
I 
1 

1 
1 

I 

1 

! 

1 

2 
3 
2 
3 
2 
2 
3 
3 
2 

2 

2 

3 
3 

2 
2 
2 
3 
3 
2 
3 
4 
2 

2 

2 

2 
3 

2 
2 
2 
3 
3 
2 
3 
4 
2 

2 

2 

3 

2 
2 
2 
3 
3 
2 
3 
4 
2 

2 

2 

3 

2 
2 
2 
3 
3 
2 
3 
4 
2 

2 

2 

3 

4 
3 

13 
14 
15 
14 
11 
12 
10 

9 

17 

7 
3 

3 
7 

13 
13 
16 
14 
11 I 
12 
10 

7 

17 

7 
3 

3 
7 

13 
13 
16 
14 

1 
12 
10 

7 

17 

5 
3 

3 
7 

13 
13 
16 
14 
11 
12 
10 

7 

17 

5 
3 

3 
7 

13 
13 
16 
14 
11 
12 
10 

7 

17 

5 
3 

Total 13 13 12 12 12 32 32 30 30 30 137 133 131 131 131 

Decentralized Regional Programs 

Central America and Caribbean 
Reg. Coord. 
Agronomy 
Breeding 

Virology I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 

I 
I 

Brazil and Southern Cc.ne
Reg. Liaison/Agronomy 1 1 2 2 

Southern Africa 
Africa-wide Coordinator I 1 1 2 2 2 
Total 3 3 4 4 4 2 4 4 
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Direct costs (1986 US$ in thousands). ducer, followed by Mexico. In Africa, Burundi, Kenya, 
Rwanda, Tanzania, and Uganda are the leading pro-

Current Budget Proposed ducers. Because small farmers in Africa and Latin 
a RAmerica produce beans with low levels of inputs, on 

1985 1986 1987 

Personnel 1970 2293 2325 
Supplies and services 466 391 389 
Travel 254 232 246 
Replacement equipment 35 29 28 

Total 2725 2945 2988 

Budget Changes 

The senior staff virology position is transferred to the 
Biotechnology Research Unit. A new senior staff posi-
tion for an Africa-wide bean coordinator is added (see 
page 20). 

Program Commentary 

Importance of beans 

Beans (lPhaseolus vulgaris L.) are a principal food 
crop for small farmers in many countries in tropical 

America, Africa, and the Middle East, and constitute t 
major source of protein in those countries, especially for 
the low income segments of their populations. Bean 
production is the main activity supporting an estimated 
5 million people living on small farms in Latin America 
and Africa; and for a far greater number of such 
farmers, beans are an important part of their croppingsystems and of their diet. 

Beans provide ! I l'i of total protein consumption in 
tropical Latin America and in many countries it is the 
cheapest lorm of high quality protein. In eastern and 
central Africa per capita bean consumption reaches 50 
kg per person per year-the highest in the world. Ilere 
p,-oplc &_-rive more protein from beans than front All 
animal products combined. Because of their low price, 
beans play an especially critical role in tile nut ri tion of 
the poor. For example, in urban Colombia, the shlme of 
beans in the total protein of the diet of the pool is twice 
that of high income people. Beans are of greatest 
importance in diets in rural areas. In rural Brazil, beans 
provide from one-quarter to one-third of the total 
protein cotsumption, as well as 10 to I 5%1i of total 
calories, 

Bean production in the tropics is principally concen-
trated in Latin America (the center of the crop's origin) 
where 4.1 million tons are produLed annually. In 
eastern Africa nearly 2 million tons are produced 
annually. Itt Latin America, Braz1 is the largest pro-

poor hillside soils, with the bean crop subject to 
considerable disease and drought stress, and in low 
plant populations in associated cropping systems, yields 
average little more than 500 kg/ha in tropical Latin 
America and Africa. 

Because of the high stress conditions under which 
they are produced, beans are a risky crop with highly 
variable output. Forexample, in Latin America produc
tion fluctuates as much as one million tons from year to 
year. Moreover, in most bean producing cottntrie- there 
has been no productivity growth in the period 1966
1981, and often yields have been falling during this 
period. Due primarily to area expansion, productioa 
increases have been lagging behind population growth 
in most countries. As a result, for the first time in 
history, Latin America and Africa have become net 
importers of beans. For some countries, however, this 
picture has started to change. 

Problems of the crop 
Potential yields ofcurrent commercial varieties used 

in Latin America range from 2-3 t/ha. One of the 
principal reasons why actual yields are low is the heavy 
disease pressure on the crop. Disease incidence varies 
from region to region. Nevertheles, some diseases are 
prevalent in virtually all production regions (e.g., 60 
percent of )ean production in Latin America ispreto enpouto nLtnAeiai 
subjected to the risk of anthracnose attack). Disease 
transmission via the seed has undoubtedly contributed 
to the wide distribution of many bean diseases. Disease 
pressure is further increased by the poor plant type of 
bush beans. Plants commonly lodge at maturity and, 
with pods in contact with the soil, disease accumulation 
in seed occurs. Farmers traditionally save their seed for 
subsequent plantings and, thus, are further contributing 
to disease incidence. Climbing beans that are exces
sively vigorous have podloads well above the ground, 
but are subject to seed loss when the maize lodges. 
fIarmers have reacted to the strong disease pressure by 
planting towards the end of the wet season, which 
increases drought stress. 

In addition to disca;es, insects call cause severe 
reductiuns in bean production, pa ticularly under the 

dryer conditions referred to above. With beans increas
ingly b,-ing displaced to marginal lands, soil acidity 
and phosphorus fixation are becoming important. A 
further important problem is that beans do not fix much 
nitrogen under most production conditions. 
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The Bean Program is reasonably confident that theabove summary of production problems reflects pro-	
materials mostlyofCIAT-generated populations. CIATdoes not re!,:ase or name varieties.duction reality. Nevertheless, additional 	 This is entirely ainformation national responsibility.on production methods, production systems, and specific production constraints in given countries is con- The bean breeding activities strive to combine thetinually being gathet ed and is used in the adjustment following desired variability:process to which the Program's research prioritiescontinually ex 	 arcpo~ed. 	 Resistance 
R ssa c 

to priority diseases and insects, includingopi rt 
 ie s sa di s cs nl d n
bean common mosaic virus (BCMI ),rust, anthracnose,Program objectives 
pers.angular leaf spot, common bacterial blight, and leafhop-In addition, the Bean Program,decentralized breeding strategy, attempts to incorporate 

through itsThe Bean Program's ob~jcct;ve develop, incollaboration with 	 is tonational programs, improved tech- into improved varieties resistance to important location .nology that 	 specific diseases (such aspermits iicreased bean production and 
bean golden mosaic virus in

yields. The Follossinrg prinmary activities support this 
Central America, or the beanfly in Africa). Of majorimportance i selecting improved varietiesObjective. 	 is the need 
to rnee local color and seed size requirements. TheseGenetic improvcment of bean germplasm that requirements %,tryfrom country to country and frommeets the agrononic requirements f' fairmers aswell as 	 region to region.consumer preferences. 

Yield potential. Increasing yield poter,tial ofa legumeDevehpnicnt of aigroniniic practices compatible
with improved gemtpes. 

crop like beans is a long-term objective. In order to beable to increase yields of beans when disease resistances'Iraining tostrengitlien the research and tcchnol-
havse 	 been incorporated, the P~rogram has recenitlyog, trafIle,'Cr illd validation activities 
started to placegreat emphasis on genetic improvementof _,ol- for increasinglaboriating 	 yield potential,national programs. 	 first under no-stressconditions, to be followed later under diverse stress 

lnternaloiial cooperation 	 coniidi tions.at all levels for theforther dcJOpnwnli Of an active bean research Improvement of dromu ,tnetwkork 	 resistance. Over large areastlr,,i 2hi t tlie action area of the Pro-
gra i. 	 in Africa and latin America beans suffer from drought

stress. The germplasim collection anod breeding will 

Program strategies 
provide lines better able to withstand drought stress. 

Decreased dependence on fertilizer requirements.
(i eni c itnpris emn~t to.overconie production While all lint., are being developed and evaluated underpro-bltms-rat, tiha thlicuse o>fpuirchascd inputs--is the 

low fertilizer (and plant protection) regiries, a genetica I
principal stratcg\ Of 	

ly improved bean/R/izobium interaction is sought tothe llcan Program to increaseyields. Geinctic iliprok oenlit 	
increase the nitrogen-fixatiition ability of beans. The Beanacti\ities are basctL O the
large gciictic saribilit. clIctOUtircd in beas and are 
Program also strives to enhance the genetic variability


facilit utId b :ie asdilahilit\ (iii ireOi 
foradaptation to lowsoil phasphorusconditions which
than 35.1)01 beaui i:.
oif principal importance in Brazil and large areasaiccessOri,, (1iicluoLinp thcn-	 hikild ancestors and related Africa.-;netic Re.wii ifces) cices) ii th'c bu trit of ('I .\I. IlieIiig term plasin lBean Prgahank ioused ini the Wliite genetic improsenmenit

pecrformstssraltlis iil ih 	
f'or protein content,

ridi,, t icr yar.lier-csulting progellics pass thlrough tiinifOrniriucIiCCSi 
cooking ti cor'digestiblity is not actively pursued, the


itirscries. 'lie Program does monito'
best selections are tested iii iuternatioial materials to ensure 
these factors in newly developed

unifoini nurseries fini hlich 	 that no deteriorationthe natitonal prograis 	 occurs. 
select naterial', 	 Since agrionomic practices arelOr direct usC in regioal ,,0r 	 largely site-specific,onfarm the Beantesting or. altciaii el... 	 Program conducts little research inthis area.f',rt1se inltheir iiso hreediiig There are indications, however, that improved varietiesprograms t the Ceginiing Of this decade, andhwing scvcral yCars Of' sy.tei 

fol-	 perform differently on the experiment station thantic training of iatioial 	 on 
prograins personicl. the piograni siated 	

farmers' fields. Given that onfarn research and regionalan intensive variety trialseffort to deceniralize selection. 1odtay iational prugramin 	
are still inadeqtately developed in mostcountries, the Program has f'und it lecessary to devotescientists 
are iicreasingly selecting locally adapted considerable resources to validation trials. The Bean 
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Program has therefore developed active onftarni re-
search and training activities with national programs to 
provide feedback to research and link research and 
extension. This program is being deceloped in close 
collaboration with other international centers, especial
ly with the Centro Internacional de Mejorarniento de 
Maiz y' Trigo (CI MMYT) as beans are mostly grown iii 
association with ma ize. 

Achievements of the program 

See bean section tinder SUMMARY OF 
AC II1VI-M IENTS p. 10. 

Special Projects 

The Bean t ram seeks to enhance the improvement 
of Heai prodctio1 in ecologicallv unitorn prodiction 
areas tlirough special projects in the respective regions. 
[he Program emphasizes regional collai-;ration on 
research and networking activities to improve coin

inunication aiong national programs. Io achieve this,
special projects are organized in xshich IescSrchl 1ind 
CIAT staff members are placed iI the region They arc 
sIlpportcd with training ultnds and ieans to improve 
co mni ationaio g tlie netwrk eoilitries. Fuinds 
areIalso proviled to national progra is to execute 
research o(I regiotnal significanc. In this %v,xNot evcry 
participating progran needs to covl the entire area of 
cr4 p ifm provement , but ratIer is allowed to specialize i 
specificwaras wre tln to ate 
l'e ctiltorks arc forined to assure horintil transfer 

have assure 1/oinp tdxantge. 

(f results and integration of rescal Ch. Cl1Al's outp(ostedis,stlaffdoes 11(t nianilge('IA]' nurseries. but rather assists 

and trains nationlal pl'gral scientists so that theyare lin a better position to planiilnd excette research and to use 
resca rch resu Its from C , c11here. I'l is l Odel has pr0 Cd 
very successful ill (cnral A ierica and is iiow being 
applied with sucCess ill A frica. 

Bean Improvement for Eastern Africa 

The objective of this project is to increase bean 
production through the propagation of improved varl-
cies and Iroduictoi technologies in Kenya, Ugand-, 

Ethiopi,. and So ali, thereby"vincreasing the protein
intal ,C and nutritional status (f local poputlations. 
Majo r activities are: developing national progranl ic-
seirtCh capacity b training of bean breeders and 
agroinollists; introducing mIexo ,,Crmplasm and, through 
natioinal breeding prograis, developing lighly produc-
t it' ad;piCd to local conditions anld cIStlMer 
preferences: andi Imprving cropping systcilis. Germ-
plasm imiprovonilcnt cnliphasics the devclopment and 
distrihutito oflntFIltple-discase aiid pest-resi:,ant lines. 

Regional collaboration on research and networking 
activities to improve communication among national 
programs is also emphasized. 

Budget (1986 US$ in 
thousands) 

1986 1987 
Personnel (4 senior scientists) 100 476 
Honoraria, stipends, and 35 201 

allowances 
Supplies and 
Travel 

services 15 
30 

90 
45 

Training 
Equip. replacement 

17 
20 37 

and capital 
Indirct costs 30 122 
Contingencies 25 81 
Project review 

Subtotal 280 11ll 

Bean Improvement for Francophone 
Eastern Africa 

This regional bean project aims to strengthen national 
research in tile Great Lakes region of Africa (Rwanda, 
'hi ru ndi, and Kivu Region of Zaire). Strategies incl tide: 
incorporation of disease resistance and tolerance to 
cclimatic and edaphic constraints; onfarm cropping 
systems research, evaluating small farmers' production 
constraints and testing new bean technology com

with emphasis on the dynamicsress, wn it rpis te[dnaic of genetiu
bmixtures ill traditional cropping systems; and training 

through regional ind in-country courses and development of traiing materials in order to develop 
national progra ns' self-reliance in bean research. 
Funding for 1987 is not yet assured, but is assumed to 
continue at the 1986 level. 

Budget (1986 US$ in 
thousands) 

1986 1987 
Personnel (3 senior staff) 270 270 
Ilonoraria, stipends, and 45 45 

allowances 
Supplies and services 179 179 
Travel 86 86Equip. repflacement and 70 70Capital 
lndirect costs 58 58 
Contingencies 29 29 

Subtotal 737 737 
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Bean Improvement for Southerii Africa 
(SADCC Countries) 

Ihis project is,lcsigcd to incr case bean productivity,
production, and consumption) and to stNengthcn na-
tional agricultioral rescarch in '/Ua.wo/i.d beaus in the 
SAW(( countries ot 'Africa. This regional neltworking 
pr ject ildevelo fp,in co Ilaboiation with national 
prograt~s o( the reglon, nev, bean productiol technol-oe.\ loi tadlithot h ional a:n'] innovative croppings\,sIMiiis ai d slill strength nfl Iationalresearch capacitgSt);1(11,11l,,md "illtseti
wih)CXpCCt..d ,.tcoiad 

I ational esearchneeppaceNIl anpdl. grtoing ppula-
ion" illthe rcdcii. frlthouthis project has pot 
et 


been fuindcd, tiottroug:ltliouigh; thsprcehsnodetleiteriili fundin lrias been prokidcd Vor 
finalizinr the desini 4 t lie SA I )('(' Progra, 

I3IdgCl f1986 IS$ii
tliotusaiifs) 

9 thousands)
980 1987 

(intimg 
funding)

Personnel (4 senior statl) 60 371 
I lonora a, stipends 148aInd allmances 
SLpplics mid services t14lrao c, 65 48
Equip. rplacement1 82 

tlill capital
InlirCt CLt s 20 103 
(ontingCencicS 68 

Subtotal 142 934 

Interspecific Hybridization 

lhis project i.s being carried out in c)operation withthe ntiivcrsit3 (icOIbox,of Belgiul. It inclides: 
research on interspccific hyblridizitnon of l'/u,.rcoh. 

Budget (1986tUS$ in
thousands) 

1986 1987 

Pirsonnel 
Ihtoiraria, stiplnds anId 

45 
-

45 
-

alloanccs 
Supplics and services 
Travel 
I quip. replaccment ind 

15 
14 
7 

15 
14 
7 

capital 
Olicr expenses
Contingcnicics 

17 
10 

17 
12 

Subtotal 108 II0

vulgarisand 1'. coccineus, including acomplete evalua
tion and characterization of the latter; characterization 
of the existing P. hnatus collection and making recoinmenudations as to further germpasm collcction activities 
for this species: and consultation with Belgian expertise 
on taxonomic problems related to the forage legume
species collection at ('IAT. 

Research on Phaseolus Germplasm 
This special i~lojcCt is financed by the Italian Governmerit. It includes collaborative research withinstitutions on: Italianvirus diseases of' lIhaseohls, primarily

Bean Yellow Mosaic Virus; creation of' new variability 

niiig~ICi PhaLsiLLL,through mutagenesis in 'lruxcolux gernplasm; seed 
protein quality; and regeneraion of l'zaseolus from 
unorganized cell preparattions. 

Budget (1986 US$ in
thousands) 

1986 1987Pe rson nel 
_
 

Honoraria, stipends and l00 88 
allowances 

Supplies and services
 
Iravel
 
Equip. replacument and
 

capital 

Other expensesContingencies 

Subtotal 100 88 

Beans and Rice Research Programs in 
Peru 

This project involves collaboration with the Instituto
 
Nacional de Investigaciones y Promoci6n Agraria
 
(INIPA) on bean anti rice research through the outpost-

Budget (1986 US.S in 
thousainds) 

198619 1987 
Personnel (2 senior staff) 84 84
Honoraria, stipends, and 46 47 

allowances 
Supplies and services 4) 40Travel 9 9
Lqrip. replacement and 

capilal
Indirect costs 14 14 
ContingenciesS 

Subtotal 193 194 
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in ofi two re'earclh advisers w0h pr(vide technical Biological Nitrogen Fixation, Beans, and 
hackstoppin: ma t!i t rianal proram coordiI;it(Ii. Pastures 
Thev also pIa an active rolc in varictal selection trials, 

inservic, traiining, arId the ,,lccti:)in (d 1Ardicdates for See under "Special Projc.s' inAIr)pical Pastures 

;-tlliti tI( '.I A Ilhe also assit Inl the loinllltion (1 Section, p.3 9. 

medium and long-tCri research plans. Funding for Germplasm Collection Beans and Cassava 
1987 is rit yet assured. 

See under -Special Prolcits- illGenietic Resources 

Unit Section, p.42. 

CASSAVA PROGRAM 

Core Resources 

Scientific 

Senior staff and supervisory Clerical and other 

Act. Bud. BUd. BUL. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. 
88 89clsolllel (Position+s) 85 X6 87 88 89 85 86 87 88 89 85 86 87 


I I I 2 2 I 1 I 2 1 I 1 I
l'rog nI,1leader 
1 1 4 4 4 4 4 8 7 7 7 7Utitliuatii 	 I 

I 2 2 4 4 7 4 4 I I 11swdp 	 Il',h )I 	 1 
27 27 27 27( icriplasm dcvelopment I I 1 1 I 2 2 2 2 2 27 

1 I 1 1 2 2 2 2 2 I1 II I1 1I 11Pathofop 

3 3 3 3 3 12 12 12 12 12ln ol(lgo 1 I I I 

S l/pl;int nutrition I I 2 2 2 2 2 12 11 11 1I 11 

('ut ir',praictices 
Agrfo ui N) I I I 1 I 	 2 2 2 2 2 9 10 10 10 10 

3 3 4 3 3 3 3Fcruncs 	 I I 1 1 I 3 3 3 
I I 	 1I 2 2 2 2MCdii l.una 
1 I I 1 I it 9 9 9 9Carinagia 
2 2 2 2 2 4 4 4 4 4Virology 

11 IIlBrceding 	 1 2 2 

8 10 25 25 29 101 101 119 119
lotrl 	 8 8 10 25 29 104 


Decentralized Regional Programs 
Asia
 

I I 1 	 3 3 3 3 3Agronolyu 	 I I 

SubSahliran Africa
 
Liaison Scientist 1 I I 2 2 2 

3 ' 5 5 5Total 	 1 1 2 2 2 

25 



Direct costs (1986 US$ in thousands). 

Personnel 
SupplieN and services 
Travel 
Replacement equipment 

Total 

Budget Changes 

budget 

Actual Revised 
1985 1986 1987 
1588 1535 1657 

166 150 180
242 231 262

4 9 9 

2000 1925 2108 

One senior staff position for a liaison scientist to be 
stationed at IVIA in Nigeria is added (see page 25). 
Program Commentary 


mpor'tance of 
cassava 

li I985 w ld cassava production was estimated atapproximatelk 1.T million tons, produced on some 14.5nillion hectares. The pr,duction is roughly divided as 
4 1li ii Alri,-a, 37(7 in Asia, and 22I7 in tile Americas.More than 60 percent ot tile totail Pi odiction is destinedfor use as linian food-idlfas fresh cassava and halfafter some form oprocessiiigt 'otutecni percent is used 
as ai1nial feed within the developing countries and an 
increasing a nouniit is being exported is dried pellets f'or
aninllial feed in t ie developed countries. Eistinates varvf•or the amllollit of cassava, lost as waste after hal vest.HIowever, tile figure is somewhere between 13(, and257, highlighting the importance of postharvest
dling. li teris of direct human 

han-
cSnlptioll CaSSaI\'aprovides from 200 to 1000 ca!hries per day for morethan 700 million people in tile developing ciuiit ries. 

('assava is especially importanlt for the poor because 
it is anriong the most inexpensive of foods available. Illiany couintries dried cassava is by f'ar the cheapest f'ormOf obtaining calories while fresh cassa\a usuallyabout tlie same costs as other 1iiajor calorie sources, such ascorn oir rice. Since the criticial nutritional deficiency inlow income coulntries iscalories cassava is particularly


important because it is both inexpensive and consumed
primarily by tie poor who are 
the rmost vulnerable to
calorie shortages. 

Most cassava is produced by small farmers cultivatingmarginal soils, making it an important conponent ofthe diet among a major segment of the rural poor.Cassava consumption is lower in tile cities than in thecountryside. This is tle result of a complex interactionof a variety of factors, including: tie perishability of 
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cassava, poor transportation systems, and the rehttively 
Current budget Proposed higher prices for cassava resulting from subsidies forother foods and the slower pace of technologicalinnovation (caused by the historical negfkct of tihe crop 

in terms of research and devehopmenrit).ogies which New technolraise tile yields of cassava and reduce 
problems of storage may be expected to reverse currenttrends and, when coupled with the elimination ofsubsidies for other foods and improvemenfs in marketing and transportation systems, induce an increase in 
urban consumption of eassava. 

Although cassava is relatively low in protein, it canalso contribute indirectly to autgmenting protcin avail
ability through its use as an animal feed. 1Lcatuse of tileavailability of unused marginal aind which cannot
support other crops but can produce cassava, the use of 

competitions n anial e couldfor feed vastly reduce tiegrains betweenindustry and ,,,. concentra tethe hiunman food sector. Moreover,domestic production of feed grains 
beenoften hasunable to meet demand, leadinggrains by many countries that can to imports of feedill afford it andupward pressure on 

to
the price ofanimal feed:; which Inturn pes u the Cost oleaicet and ptts it out ofreach 

for tile very poor. Production of' c;tssava with underutil'ized domestic resources could pronote eniployment,alleviate the burden f costly illiports, llld contribute t,)maintaining : supply' of' iiexpelnsil - animal protein 
l 

In tie developing world imports of wheat are increasing draiatically. In those countries with cooler climates good possibilities exist to] increasing wheatproduction. H owever, in the lowland tropala.-as thisPossibility seems reiiote. ('assava flour can readilysubstitute for part of the wvheat f]our in products such asbread, pastas,ascuitsand The adantages ofreplacing
imports with locally' produced products with Ia high 
labor requirement are obvious. 

Problems of thecrop1, ig the croppnin problems facire ca,sa a rp difer depending on the desired end mrse. ihe
confronting the fresh cassava market is t 

major problem
 
re
perishability


of the crop. in many areas 
the producer onlyvery small percentage of tile final price paid by tile
urban consumer. 
It is oten thought that this is due to
inefficient marketing systemsbably not however, this is protrue. The high market rg mnargin is rely areflection ()' the extremiie perishability and bulkiness oftie crop. Recent r celeuich results suggest that the shelflife of fresh roots cani bccxtended from 48 hours to ulorethan two weeks through improved postluarvct technology. This could result ill reduced prices for the con



sumer, increased demand, and reduced wastage, without 
reducing the farrngate price, 

The problems lacing cassava as a dried product, 
either for 'inimal teed or human food, are very different, 
Tile major part of the cost of production of dried 
cassava is the cost of the f'resh roots which can be 
reduced by high-yield low-input technology. Present 
average yields of 10 t/ha are well below potential 
because of poor agrononmic practices, lack of,,aritics 
responsive to improved management, and diseases and 
insects. 

A further problem in the production of dried cassava 
cassavaproducts is the dehydration process. Fresh 

contains about 60-651;{ water which must be reduced to 
12-14'. In areas with long dry periods natural drying 
techniques ire now well developed. However, good 
natural (Irving technology does not exist for the wetter 
periods in those areas of the tropics where humidity is 
rarely low. 

The market potential for dried cassava products 
appears very large if a supply of cheap roots can be 

and if they can be effectively dried. This
obtained 
potential may not alv'ays be realized as government 
policies often favor competing products, mainly wheat, 
through heavy subsidies. It is suggested that the avail
ability of new production and processing technology 
can be tse( as a powerful argument to force changes in 
those government policies that militate against cassava. 

Program objectives 

The overl gnoa thec oodsupp y to increase f d networ
small farniers' income arid food supply and to improve 
food availability to tihe overall population. This goal is
foode achvabiliy tontverallg populvaton.1 heisg igaly 
to be achieved by converting cassava from being mainly 
a traditional rural staple to a major, multise, carbohy-
drate source. 

The Cassava Program has two main components orTileCasavarogam as to min ompoent or 
functions: firstly, that of an international center; and 
secondly, that of a regional center in Asia and Latin 
America and tile Caribbean. In Asia the regional 
activities are closely interwoven with the ESCAP 
(Economic and Social Commission for Asia and the 
Pacific) Regional Co-ordination Centre or Research 
and Development of Coarse Grains, Pulses, Roots, and 
Tuber Crops in Humid Tropics of Asia and the Pacific 
(CGPRT). The Centre has comparative advantage in 
the socioeconomic aspects specific to Asian agriculture. 
In Africa IITA has a regional responsibility to serve the 
important needs of' cassava inlthat continent. 

The CIAT program, in its global capacity, provides 

the following major inputs into the overall research and 
development efforts of the cassava network: 

Maintenance of tile world cassava germplasm 
collection and, fron this base, the provision of 
elite gene pools with known characteristics to 
regional and national programs. Coupled with 
this effort is the development of improved breed
ing methodology; 

Development of the basic principles for establish
ing inprovcd production and utilization systems 
and of th¢ research methodology required to
adapt su ch m to dlocond itionso 

Basic research directed to the better understanding 
of the crop and its interaction with environmental 
stresses;
 

Analysis of the future potential role of cassava in 
the economy of the developing world; 

Operation of the world's cassava documentation 

Organization of training opportunities and meet
ings for cassava workers from national and re
gional programs. 

Inits function as a regional center for Latin America 
and the Caribbean, CIAT has set up a group to 

investigate and promote integration of production, 
utilization, and marketing of' cassava. This section 
works closely with national programs in setting up
small-scale integrated cassava pilot projects. The overall
activities of the group concentrate on: projects for the 
acitesotleguponnrten:rjcsfrth
macroeconomic analyses of cassava potential in given 
countries; planning and organization of project struc
ture; establishment ofprojects and development of local 
adaptive research; economic analysis of the pilot pro

jects; and policy recommendations on commercializa
tion when solicited by governm ents. 

A CIAT regional program is now established in Asia 
in order to satisfy the specific requirements of germ
plasm for Asia, to develop agronomic practices more 
appropriate to the intensive cropping systems practiced 

there, and assist in strengthening Asian national pro
grams. 

Program status 
See cassava section under SUMMARY OF ACHIEVE-

MENTS, p. 9. 
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Expected benefits 
Budget (1986 US$ in

The combination of new varieties and improved thousands)
agronomic practices have been shown to greatly increase 1986 1987Personnel (I senior staff)cascava productivity and reducecosts. In Latin America 

45 187
Honoraria, stipends, andbenefits can only be reaped from this new technology byclosely finking cassava allowanceswith procesing and marketin ' Supplies and servicesThe establishment of pilot projects in various cotr 

10 34 
r,es Travel andwill accelerate the diffusion process and large increa,,i,, capital 10 18are expected in the tise of the new storage technology for Contract researchfresh cassava 31and for the entry of large quantities of Indirect costs 

50 
dried cassava into tie animal feed mark et. 14 47Both these Contingenciesaspects of cassava will bring benefits to both the small-

1 7 
Subtotal 120 378scale prod ucer aind tile consumrer. The former willbenefit fror increased deniand for his product, thusallowing him to reap the benefits of improved produc-

tion techn(logy; and tile latter, in tile 
Cassava and Rice Programs in Panama 

cassava, from a cheaper, case of fresh
Pigher-qualityproduct. In the case of dried cassava Under a bilateral agreement, CIAT's Rice Programfor atii mal feed al ld compositeflour, savings helps the Instituto de lnvestigaci6n Agropecuariawill be madc in foreign exchange, ati de 

important contribution as many countries struggle to 
Panaii. (IDIAP) evaluate segregating populations to 

rep ,v large foreign debts. 
Obtain advanced lines and variet ies under conditions inPanamaProgram and the restalso carres of Central America. The Riceout observation, yield,In Asia tile tajor benefits will come fron the new and re

varieties that will increase production with little or no 
gional trials of promising lines and selections. CIAT'sCassava Progam assists in the baseline study ofchiange in prod uct iou Costs.II 

At present, in Africa, socioeconomic arid physical and biological conditionsproduction of cassava is (if cassava productiondecliting due to the effects of ticalybugs and mites. The 
in Panama; development of 

use of biological appropriate production and processing technology; andcontrol developed by cooperative
activities of CIAT, IITA, and Cl 13(-

developiment, at the experimental level, of cassavain a truly interna- processing and drying technology for a future nationaltional effort should reverse this trend and alleviate, at project. Funding for 1987 is not yet assured.least partially, the serious food deficits in that continent. 

Budget (1986 US$ inSpecial Projects 
thousands) 

1986 1987Cassava Improvement for Asia PersonnelHonoraria, 11
allowancesstipends, and 

11 

This project aims to increase cassava productivity Supplies and servicesand production I I1and to improve the utilizationtechnologies for both human food and animal feed by 
of Travel 

Equip. replacement andestablishing a network among southeast Asian coun-tries. Priority areas capitalinclude work on germplasm devel- Other expenses
opment, agronomy and cropping systems, postharvest Contingencies 
2 2
 

handling, and economics (this last area to be done by Subtotal 24 24CGPRT-ESCAP in Bogor, Indonesia). Specific activities would include the assessment of regional constraints 
 Cassava Development in Colombiato increased production and productivity; organization
of regional workshops and conferences to coordinate
research, improve communications, 
This project is designed to develop means for planning
and prevent and propagating integrated cassavawasteful duplication of development proefforts; coordinate training jects in tropical Latin America. It aims to: developprograms; and develop agronomic practices suitable for a 

local cropping systems, particularly those based on 
generalized procedure for institutional assessment, coor

perennial crops. dination, and division of responsibilities in integrated
cassava projects; research the development of a macro
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planning framework for integrated cassava projects; corrhizal symbiosis; and assist in the development of
 
and motivate policy support by holding a conference mycorrhizal research in national programs to ensure
 
with key policymakers on the potential of cassava transfer of research results to farmers.
 
within their individual countries.
 

Budget (1986 US$ in Budget 11986 US$ in 
thousands)thousands) 

1986 1987 1986 1987
 

Personnel 96 10 Personnel 64 22
 
Honoraria, stipends, and 7 1 Honoraria, stipends, and - 

allowances allowances
 
Supplies and services 13 1 Supplies and services 4 2
 
Travel 20 2 Travel 5 2
 
Equip. replacement and - - Equip. replacement and - 

capital capital
 
Other expenses - - Other expenses 17 6
 
Contingencies - - Contingencies - -


Subtotal 136 14 Subtotal 90 32 

Fresh StorageBiological Control for Cassava Mites in 
Africa In collaboration with the Integrated Development 

Program (DRI) of Colombia, this project is to demon-
This tis ei cassava strate the viability of the new fresh-cassava storage 

predators in the Americas; evaluate their efficiency; and technology devel.oped at CIAT on a commercial scale; 
ship them to Africa. and describe quantitatively the impact of the new 

Budget (1986 US in technology on total demand of fresh cassava and 

thousands) farmgate and consumer prices. 

196 1987
 

Personnel 66 72 Budget (1986 US$ in 
lonoraria, stipends, and 6 7 thousands) 

allowances 1986 1987 
Supplies and services 12 11 
Travel 33 40 Personnel 24 5I 

-Fquip. replacement and - Honoraria, stipends, and 4 
capital 32 9 allowances 

Other expenses - - Supplies and services 2 6 
Travel 4 9 

Stubtotal 149 139 Equip. replacement and 3 5 
capital 

Indirect costs 7 14 
Mycorrhiza Contingencies I I 

This project is to support woi-k to maintain and Subtotal 45 86 

evaluate the mycorrhizal collection (300 strains); con
du,.t field-evaluation trials with highly effective my- Germplasm Collection Beans and Cassava 
cc.,Jizal fungi under different cdaphoclinmatic condi
tions using cassava as test crop; define influence of See "Special Projects" in Genetic Resources Unit, 
aricultural management practices on native my- P. .2. 
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RICE PROGRAM
 

Core Resources
 

ScientificSenior staff and supervisory Clerical and otherAct. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Ac. Bud. Bud. Bud.Personnel (Positions) 	 Bud.
85 86 87 88 89 85 86 87 88 89 85 86 87 88 89Program leader I I I I I I IAgronomy (production I I 	

I I I I I I I Isystems) 	 I 1 1 2 2 2 2 2 8 8-	 8 8 8
Breeding (Sta. Rosa) 	

2 " 
I I 1 1 1 2 2 2Breeding (Palmira) 	 2 2 12 12 12 12I I I I 	 121 2 2Pathology 	 2 2 2 23 22 22 22I I I 	 22I I 3Economics 	 3 3 .1 3 11 12 12 12 121 1 IPhysiology (Sta. Rosa) I 	

2 2 2 6 6 6I I 1 1 2 2 2 2 2 6 6 6 6 6Total 6 6 7 7 7 12 12 14 14 14 61 61 67 67 67 

Direct costs (1986 JS$ in thousands). If demand increases continue at the annual rate ofCurrent budget Proposed about 3.5% observed doring the past 20 years, produc
budget tion must double by the year 2000 to satisfy internalActual Revised1985 1986 1987 demand at current relative price levels. This indicates anincrease from the current 17 milliorn tons to over 30Personnel 842 889 1002 million tons by the end of the century. Unless production is stimu!ated rapidly the countries that will faceSupplies and services 
 121 104
Replacement equipment I70 	 serious rice deficits8 6 7 	

are Mexico, Nicaragua, Cuba,Jamaica, Brazil, Colombia, Ecuador, Peru, "d Venezuela. Land and water resources other thanTotal 	 ne Carib1026 1060 bean1190 are more than ample to permit this growth. Thetask ahead is to identify the ecologies and areas where 
need is greatest and growth will predominate, and toBudget Changes physical and biologicalorient and intensify research and training toward theconstraints characteristic of 

One senior staft position for an agricultural economist these areas.is added (see page 30). 
 The CIAT Rice Program focuses on 
 the Western 
Hemisphere including Mexico,Program Commentary 	 Central America, the
Caribbean, and South America. It collaborates closelywith IRRI's efforts in global rice research and with JITA

nnual growth rates for rice inLatin America during in areas of"mutual interest. Research on major regionalthe past two decades have averaged 3.3, 2.3, and 1.0% constraints isencouraged through an active network offor production. area, and yield, respectively. Per capita rice specialists cooperatingconsumption of rice has been 	 in the International Ricerising and is currently Testing Program (IRTP) coordinated by an 
IRRIabout 35 kg of milled rice annually. Rice provides, on scientist located at CIAT.
the average, 9% of total calo:ies in the Latin Americandiet. Countries with the highest rice contribution to Program accomplishments
Cuba, Brazil, Costa Rica, Colombia, and Peru.total caloric intake are Panama, Dominican Republic, The excellent early collaboration between the CIATRice Program and ICA providedUntil recently Latin America has been 	 a rapid impact, both ina minor netimporter of rice. 	

and outside of Colombia. In addition, the strength ofThe largest exporters were Uruguay, the IRRI program is anSuriname, Argentina, and Guyana 	 important component of theand the major
importers being Cuba, Brazil, Mexico, and Peru. 	

successes achieved. From its cooperative program with

CIAT, ICA 
has released several dwarf varieties with 
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high yield potential. All of these varieties are now grown 
internationally. CIAT breeding lines have resulted in 
more than thirty other dwarf varieties released by 
national programs in the region. A recent impact study' 
has shown that these varieties are now grown on about 
2.5 million ha annually in iirigated and inmore favored 
upland systems in the Western Hemisphere. These new 
varieties, together with improved cultural practices, 
annually produce well over a nadditional 3 million tons 
of rice with a valuie ekcceding 800 million US$. The 
surge in production in countries with these farming 
systems has equalled or exceeded population growth. A 
detailed analysis of the impact of new rice technology in 
Colombia showed that low-income consumers have 
received most of the economic benefits resulting from 
the large production gains, 

CIAT has provided professional training in produc-
tion agronomy, breeding, aInd pathology to about 300 
rice researchers from 23 countries. Consequently, an 
effective regional network of cooperators for exchanging 
information and evaluating technology is fully opera
tional. The Program's regional activities include IRTIP 
nurseries, uronitoring tours, production courses within 
countries, and biennial conferences at CIAT for re-
search workers organized jointly by CIAT and IRRI 
under the auspices of IRIP. 

Production systems and constraints 

Trends in rice production, area planted. and yield 

vary widely aong couries and over time. heyears.
contribution to production during 1965-1975 came 
from increase inarea, particularly inlBrazil. This was 
reversed in the more recent period of' 1976-1982 when 
essentially all regional growth came frot yield il-
creases. The nif'avorCd upland area in Brazil began to 
decliire. btut was offset by increased productivity from 
irrigated areas ii Rio (irande do Sul and Santa 
Catarina. 

IFon rteei of the 23 more important rice-prodtucirig 
countries now have average yields of over 3 t/hia. lhe 
Latin American arviigc of 2 t/ha reflects the ra;siVe 
impact of the national average of11.5 t/ha in Brazil. The 
basic causes for this variability are found in the 
predomina t prdti!ions systett iineach country. 

Several (listHie t I ~liior, s\,te~lrS exist ill tine 
region. Often :Ice produclion is divided, somewhat 
lirisleadingl., itio twO iMari systeris, irrigated and 
uplaid. II 198 3-1984 irrigated rice covered 2.4 million 
ha (32'i of t icarea), averaged 4.2 i/hIa, and contributed 
6 Ili off regiona I produnctiotn. Iif coinparison , Lnla vored 

upland rice was grown.on 4.1 million ha, yielded one 
t/ha, and contributed 26% of regional production. The 
more favored upland systems covered 0.7 million ha, 
averaged 2.4 t/ha, and produced 11% of regional 
production. The rainfed and manual upland ecologies 
together contributed only 2% of Latin American rice. 

Irrigated rice. This system receives high CIATpriority 
because of its major contribution to regional production 
and its comparative advantage in maintaining and 
further increasing productivity and stability of supply. 
It is found in all countries and predominates in southern 
Brazil, Colombia, the Caribbean area, Guyana, Nica
ragua, Peru, Surinam, Venezuela, and the Southern 
Cone countries. Irrigated rice is increasing in countries 
that formerly were upland producers. Average national 
yields range from3 to over 5t/ha. Important constraints 
include increasing production costs, weeds, water con
t rol, rice blast and other diseases, lodging, and, in some 
countries, the availibility of suitable grain quality for 
export markets. 

olavored upland rice. This system is generally confined 
to iat areas receiving 1500 to over 2000 mm of rainfall 
in eight or nine months of the year. Normally, there are 
no short dry periods during the rainy season. The 
alluvial soils are slightly to moderately acid and well 
drained. This system uses modern dwarf varieties and 
improved agronomic practices. Yields average 2.5 t/ha, 

biut better farms can produce 4-5 t/ha. The system is 
found in parts of Brazil, Central America, Colombia 
and elsewhere in tropical America. Major constraints 
are grassy weeds, diseases, and general instability due to 

CATassigshighpririth iytem 
priority to this system.
 

Unfavored upland rice. This system, found in areas 
having irregular and low total rainfall, has low planting 
densities and utilizes tall varieties producing an average 
yield of less than iric t/ha. Yield variance is extremely 
high. Much of Brazil's rice is produced with this system 
on relatively infertile and moderately acid soils. 

The main system constraint is dry periods occurring 
during the growing season. This stress is compounded 
by poor root development associatvd with aluminum 
toxicity ii the subsoil. The degree ofdrought enhances 
tie severity of unigal diseases, particularly blast, in this 
system. Ph sphorus and other deficiencies are a serious 

overall cunstraint. CIAT does not conduct researchdirectly oniunfavorcd upland rice since the system is 

N1 r k d bsl tdifltUSIr l lt" (f11hL ltit ei , i.194, lie llCO01n1 impdcl 
Igh-",tdIig sein%-d r t e'iwrtJesinill ,(ai,('tlonbia.I t A ncuila.('IA 
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mainly utilized in Brazil and at the present time the General research strategy
Program has no comparative advantage for work in this area. Since its beginning in 1967, the Rice Program's basic 

strategy was to improve yields and production of
Tile main unfavored upland rice system areas in the irrigated rice in the regior,. This strategy was adoptedregion have two main environmental constraints, i.e. because: irr'gated rice offered the greatest opportunitylow and/or anreliable rainfall together with infertilearid soils. i the tropical lowlands of the Americas there are ast areas of well-watered savanna lands which the 
not been opened tip for ara ble agriculture. In these areas 
rice does have a future potential provided the problenof adaptation to low soil fertility and soil acidity can be 
successfully resolved. 

ms 

CIAi has commenced research 
scthese problems. 

Rainfed lowland Thisrice. system is a transition 
between irrigated and upland and utilizes rainwater 
trapped and held by field levees. Nevertheless, water 
deficits and/or deep flooding commo.arc Dwarf 
varieties can be grown when water control is provided, 
but tall varieties predominate. Average yields are 2.5 
t/ha. The crop may be transplanted or directly seeded
and few purchased inputs are used. Rainfcd 1ice is 
important only in coastal Ecuador, 0olo1hia:s nor-

hem cast, ardiii tlie [Dom inica n Republc. ive tht 
rainfed lowvland rice contributes 
on~vly, to Latin
American production, CIAT does not directly researchthis system,. 

Program objectives 

Specific objectives for Rice Program activities in 
c(;llaboration with national institutions in the Western 
Ilemisphere include: 

Continuing to develop gerinplasrl-based teclhnol-
ogydc:signiCd to overcotie tile principal constraints 
to increased production of irrigated rice aid the 
more favored uplald production svslenls; 

Developing widely applicable production tech-
nology, including the introduction and evaluatiom 
of appropriate farm machinery, oriented toward 
weed control aild other related cultural practices
to reduce costs and increase stability of supply;
and 

Strengthllerig national rice research prograris in 
the region through assistance ill the preparatiol
of national prodtu'tion plans, training, confer-
elces, anrrd techilical collahoolatiorl activities, and 
thro'ugh:he-;. 7 ricchanrsnis to frtlthclstiilrlate the 
highly effective rCgional rice research network 
which is now illplace. 

for rapid gains; irrigated rice technology was moreeasily generated and transferred than that for otherproduction systens; and limited core resources did not 
permit simultaneous work on all production systems. 

Varietal improvement has been the key2' element in 
CIAT's irrigated rice research strategy. Tall varieties 
were used throughout the area before 19o8, when IR 8was introduced. A ii immediate inciease in productivity 
of 2 t/ha confirmed the decision to work excltisively ondwarfmaterials for this system. The research has sought
varieties combining dwarfism, strong stems, insensitivi
ty to photoperiod, long grain with clear endosperm,
rcsistance to the .Sogaiodvs.leafhopper, and blast resis
ta nce. Larliness and improved adaptability to acid soils 
are more recent varietal ohicctives. 

In recent years a ntinber of fungal diseases, apart
frontrice blast, (dirty panicle, brown spot, leaf scald, 
eye spot, narrow brown leaf' spot, and sheath blight) 
have increased in severity and now constitute yield
constraints, partiallyf'' 'ilizer use as a consequence of' increase inand of expansion of upland rice and 

i,,igated rice ol infertile soils. These problems, along
with the resurgence of the "hoja blanca" virus, have 
intensified t e need or resistance breeding for all
 

Once improved dwarf lines and varieties were pro
duced, research was extended to devcloping appropriate
cultural practices "or tlie hiigh-yielding varieties. Seeding 
rates and iethods, fertilizer practices, and timing of 
weed control were emphasized. Farmers learned to 
lilallage Iloderrn varieties, bt severe cutltural practice 
deficiencies reriln. These include red rice and weedinflestatiMs, seed quality, land preprlittion, and water
control, ald the lack of 5iiile appropriate eqipet 
for Srand1t4 a operations.ck1f-ip 


The unexpected adoption ofthc newer dwarf varieties 
in recent cars illtireilIore faored upland syste ls 

allowed the Progrimri to nlodifv its original strategy.
lEntries fot lrlcres, tspecially forlthe more favored 
upland s,.tcurs, wvCrC selected romi tihe advanced irri
ga ted brCedirig lines and (list rihntt,ed to national pro
granls for coritirllic( local selcetiorn and evaluation. 
Thus, CI,,VI conlrihuted dilcCtl% to uiphlniid systerils
while focilsilg an irrilaled varieties. In 1981 (IAT
began to illiteisily its activities in upland rice. 
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In tile irrigated sector the number of crosses has 

increased substantially in response to new disease 

problems, need for iron toxicity tolerance, and the 

specific requirements fomr the terperate Sorulthern Cone. 

This latter activitv is expanding ra pidly now that dwarf's 

are known to hc well adapted throughoul the temperate 

production areias, and the anther culture technology 

permits large Voluie prodrictii ofn ixed lies for thcse 

conditions. 

a;ivorCd uplnld ecologies aRdBreeding for tile More 
acid soil, savanna upland has incieasedhigh-rainfall, 

focWsed On diseasedraImticallV. ( roSirIg is currentlV 

tolerance, grain,and plilt tvpe, carlincss, and gelnrl 

,upland soils. W ork ri unstbe undertaken;iladptabilitv t 
ofiupla nd sor,on the riiultiple m ineral nutrition strcssc 

ilh spccilic blrleing ailt:tio l to tolerances to /Inc, 

IIOspilOIrUIS, iron, ,i11l anillgancse dceicicri cics along 

w1th iluriirinnl and m angartCsC toxicities in acid sils, It 
scriis cleatr ihat onu was to reduce riunigal diseasc 

lrotiglrbreeding fOrtoleCialCCpresurC ill upland rice is 

to problen soils. 

pecief1Crseighrtrties ord thel rcine rf tcIre 
decade rf Ire eightiesa rid<.lbe',trid htae becn developed 

for thle varitous trodtctlon s\stcils Idcritificd for pi1(rrit' 

attentioen. 

Research strafleg for irrigated rice. I is \steim v ill 

contilitic to reci\c rirCmaor attCltioll. lilhanced toleriluce 

to diSC;tCs (e.g., bl;tst. otIier fItigtal disacs, "lo.til 

bhalitct") and soil plbhllrs (e.g.. tritr toxicity and 

straligllcild disNsc, \o(Ild ilclt:ls, lowker pro-cincesC 
dttCtlOI1 costs. MR] ilACcIsC I| OtlCtioll ,tabilit,. The 

,pprroach will Collibirre hrceding dntCctl\ for disease 

rcsistalcc wkitli breedirgIlo or1 tolcairce to soil stresses 

alid Cinll) ,Ii/C cotrol lad seedings.iCd al Ioscr arid 

itili/r rtes. lwcled inputs should resirlt ill de-

LaCsild frllgll d scaW-, Sc.XCi'lt. Addrtioiall\, breeding 

smill fous lo.'ing res stirice and, siiiitilta-mr)bettellr i 

ICosls,.\, k iCA ti 1ichd. capicit\.
' ltaLnl 

Irupro)Icinciil iI I I cultural1 prrctiCCS IsitinlisptCi-

,iA)lti o ssIlr, li bet' _ccii arllelCl ,ield potential 

Mirrd farl iproductl il.. Rscurcht oil ctltirllurl prIlactices 

ha s l;ytecd behind \rlrcil dc\ehprriei. New technol-

02. In tlrictol\s rccls \\ ill be linkCd to recent lidvai;iccsin 

hi'.-WmInieC spra\',rs \%ibt tI.' goAl Of IlCrCasiilg such 

Ifirll OliCrtlrS is sN'c.liirg_ llld aIpp)lttII ', (r1Ilcirl-

and csticides. 

cosis. irclei, e m.tccd contrfl CIffcirct\., p rmit rcdItctiort 

ii see_.dillg rtCs, cssLn idCliCC on tIrc ilnefficient 

Iers, icr hicldcs, rrl I Ilis shulthl crlicC 

d IL dept 

,iiiplire. Win k ill icgr;tcd pWSt Irnrarragernerrlt shows 

that ci is .l iiisceticidc applications calt helie inrlled for 

Irrost insects. 

Many new irrigated rice areas are coming into 

production, principally by small producers. They lack 

appropriate small machinery to facilitate the transition 

Ironi traisplanuting to direct seeding where labor is 

scarce. Such machines (hand sceders, boom sprayers, 

harvesters, and thresliers) are commercially available. 

The Rice Prograrii will emplasi c the introduction of 

approprilte nachiinor\ through national programs. 

Reserch sirategy for tie more I'a %ored upland systens. 

Selected lines from the irrIgatcd breeding proglrmll call 

colltibtte to the varietail coilponent for expanding this 

s\ste iln the region. NCCvrthcleC.s, ;I brecdirg program 

to address the peculiar s(tresses of uplandis dcsign:d 
OiroistIoC a .ii inCerll iutritio ni,aiids ils, p rrirc n.I NI 

in several sitestheir irtieraciroir with fiing,,l diseases 

lcctir ' n Ceo cecologicS fro l imoderttelk to 

IligIl\-fIV rcd upl r'illd. \igorouts dwarf varieties tol-. 

crali to prb1Cblm soils, diseases, aid short dry periods 

should inlCaSC and stabilizC yields it an average of 3 

t/I, (.5 ton higher thatm existing a\cragc productivity. 

\'ccd infestltions constitute I powerful yield con

strait ilfl uphlnd rice aid ar iore difficult to control 
than ii irrigated rice. Since available herbicides are 
rclativekl cffectli~ , research will focus on appropriat, 

terrestrial dclil er' ,\Stcllis to improve timing and 

redurce dos;Iges. 

Nei%protluction s~stenls research strategy. The vast 

saIvannai regi o ItI('oloniia, Veneuelar, and Brazil are 

ta\orcd b ibttrrdaitt well-distributed rainfall, but the 

soils ;are extrcinel\ acid aind infertile. Although little 
upland rice is produced on these soils there is a clear 

need for a crop corlporIlcit ill tire piStiLre system being 

dCClopCd by the Tropical Pastures llrogram to f;.cilitate 

ad finrnce land preparatiri frr pasttr establishnent. 

Ul[iand rice could become it piniheer crop thus encour
aging the ec(o)mnicailly souind development of acid, 

Iighirairniall savarnnas. 

A iirrt put upland rice sy'stem, using cultivars 

tolerant to acid :oils aind diseases, appears attainable. 
Iinitial rcsearch \kitl soil-dlpted cultivars consistently' 

gives plot yields of 3.5 to ,4.) t/hai without soil amend

riicits ()r chlerical protection. lhus, a 3-t commercial 

i.l seells rcasonablc arm1 ecnormicaully viable. A 

hih-vo~llre crossin ,progr;Itn is ride a,viywith upland 

riraterialslmn Africar, Bra/il, .apan,i and ther sources. 

SI)ccific breeding Orbjectives are Identified and parental 

s0tirees arc a\vail:rbfle. Although tYpical, high-yielding, 

irrigaited gertplasn is iot tIseful for this ecology, rirany 

rices arc wcil adapted !- ,;ose irnlerille, acid soils having 

over X0 ,,nririrtni s:,turation. Bireling will stress 

tolerance 	to Mn anur Al toxicities and P Zn, and other 
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deficiencies. The ideal plant type remains unclear butintermedia~te grain qnality, tt,,tiple fungal tolerances,"hoja blanca", sogata, and suai-cane borer resistance are the ma1in1 requirements. 


Research
weed control,onl cultural practices will concentijitei aethods onl()'sacig nd applyinge I till-izer, and coil ero,I o hetif. ,astures afer one oi ri ericecrops, 

Research sites 

lhe rcsc.,.-, "lograi has largely decentra tred itsac-t vitics Iel r the Palinira CIA' I h'2adq uarters. Ihow-
ceer, the crosin!, prograrn, qualit laboratory, germ-
plasril storage, sugata aid "hoja blanca" screening, andIRIP remain in Palniira. 

Fhrc hwar ire. inlwtere mal'de availahte b\Pa rianria and tks~o inl ( a tetnalaI1)IAP ;rrrd f(TA. (Institrito de 
('icicia ) \grico as)v 'IlC .iAe vithlr-r coliaborative 
pl')g itlls, for ",elcclh1 ll oI ", at-gll I generloiltSC ofupland and irrigated lratcrials. In I,,.. ('.\l acqituired
tire Santa Rosa ) Cllpeilllenlt stailotll rlrilI\rllavIeic it), inithe Colomhian L.latos,. Mvhich JIoiIlglOCat i - tile central breed-lice...Is, 
in 1983 IC) pro\MidCd lorIg-tCrir ise tsaVilallla oin It,, 10 hIa (t acidLl hlI tafd station itlacltl to Saltl 
R, a. Irrigated aid upland selCction and Caluationwork cotinu'es io Periu !lllrer acooperatil. PJroect 

INI PA. Implemntation 
 ofl' Ife Caribhean CoopcratreRice Research NetworkStatiuri inl xsill add the .lma lxfPerirlientit.e l)ornlirlrcairl Republic as an -additionalresearch sitlo. 

Special Projects 

Carib;bean Cooperative Rice ResearchNetwork 

! his project airims to strengthen national research anddeveloprment programs through tile creation of an 

active rice research network that will allow for horizontal transfer of production and seed technology andstrengthen CIA1/IRRI collaboration Witl nationalprise: coordination of research on conimon problenms 
prograis in the region. Network activities will conpie oriain '"s,'hOlclMnpolrsdividing responsibilitlies anmong national prograins;testing of gerinplasin Ir relevant production
straints; reinforcenent con

of national researchtension capabilities through atnd ex
in-country courses and 

inservice
regional workshops and monitoring tours to improve

training; training in seed t'.l1hnology; and
.i11.andcoopt.ration ill tile area. Oaesenior staff position is being provided by IRRI throughtfie IRlP. This special project islikely to be funded as of

early 1987. 

Budget (1986 US$ in 
thousanids)tosns 

197 
Personnel 

lonoraria, stipends, 16
and 60 

allowances 
Suppliesl quipneritand servicesIravel replacement 35ard 1342 

capital 
Indirect cost% 

20(otingencies 2 
'Iiota 1 

186 

Cassava and Rice Research in Panama 
See under Special Projects in Cassava Section p. 28. 

Beans and Rice Research in Peru 
See tner Special Projects in Bean Secion p. 24. 
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TROPICAL PASTURES PROGRAM
 

Core Resources
 

Personnel (Positions) 
Act. 
85 

Senior stafl 

Bud. Bud. Bud. 
86 87 88 

Bud. 
89 

Act. 
85 

Scientific 
and supervisory 

Bud. Bud. Bud. 
86 87 88 

Bud. 
89 

Act. 
85 

Clerical and other 

Bud. Bud. Bud. 
86 87 88 

Bud. 
89 

Program leader I I I I I I I 1 I 1 3 3 3 3 3 

Germplsni evaluation 

;ermplasm evaluation 
Agrnioninv CM(j); 
Regional Trials 
Patholog) 

nt:111olmology 
M icrobiologv 
Forage Breeding 
Legume Breeding 

I 
I 
1 
I 
I 
I 
I 

I 
I 
1 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

1 
1 

1 
1 
I 
1 

1 
1 

1 
1 
I 
1 
1 

3 
2 
2 
2 
3 
I 
3 

2 
2 
2 
2 
3 
I 
3 

2 
2 
2 
2 
3 
I 
3 
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II 

15 
12 
4 

10 
9 
I 
II 

15 
12 
2 

10 
9 
1 
I1 

15 
12 
2 

10 
9 

1 I I 
II 

15 
12 
2 

10 
9 
I 

II 
7 

Iasture evaluation 

Seed production 
Soil plant nutrition 

Pasture dev.(CMG)a 
Past. quality . :id 

pr( diuctivity 
Fcoplhysiolog 

I 
I 
1 
I 

I 

I 
I 
1 
I 

I 

I 
I 

I 

I 

i 
1 

1 

1 

1 
1 

I 

1 

2 
2 
2 
2 

2 

2 
2 
2 
2 

2 

2 
2 
2 
2 

2 

2 
2 
2 
2 

2 

2 
2 
2 
2 

2 

18 
13 
9 

15 

12 

19 
13 
9 

17 

9 

19 
13 
7 

17 

9 

19 
13 
7 

17 

9 

19 
13 
7 

17 

9 

Pasture evaluation in 
tarin systems 

ivestock systems 
E~conomics 
Collab. operations 

I 
I 

I 
1 I 

1 
1 

1 
I 

3 
3 
I 

3 
3 
I 

3 
3 
I 

3 
3 
1 

3 
3 
1 

11 
2 
3 

i 
2 
3 

11 
2 
3 

II 
2 
3 

11 
2 
3 

Yot' 15 15 13 13 14 36 35 35 35 37 158 158 154 154 161 

Decentralized regional programs 
in tropical South America 

Cerrados ecosystemb 
Agronomy (reg. trials) 
Soil Pasture Develop. 

1 1 1 
1 

1 
1 

1 
1 2 2 2 

I lumid tropics ecosystem 
Agronomy (regional 

trials) 
Pasture Reclamation 

I I I 

1 

I 

1 1 

1 1 6 6 6 

4 

6 

4 

6 

4 

Central Amer. and Carib. 
Agronomy (regional trials) I 1 I 2 2 2 

Africa 
Regional .iaison (ILCA) I I 2 2 

Total 2 2 5 6 6 1 1 1 1 I 6 6 14 16 16 

a. CMA: (,rimagua, I.anos Orientates, Colombia. 

b. tirazil, (crrados ccos>,stein. 
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Direct costs ( 1986 US$ in thousands). 

Proposcd 
Current budget budget 
Actual Revised 

1985 1986 1987 
Personnel 2439 2565 2682 
Supplies and services 512 385Travel 395262 319
Replacement equipment 29 

326 
25 25 

Totall 3242 3294 3428 

Budget Changes 

As part of program changes inl 1987, the position for the 
coordinator of regional trials is discontinued and re-
placed by a regional cooperation position with responsi-
bilities for Central America and the Caribbean (see page
35). A tnct addition is thle position for a pasture renova-
tion specialist f'or tile hnmid trol,ics (see page 35). 

Program Corenr y 

Importance of the Program's products 

The Tropical Pa stu res Program has four major
products: beef, milk, conservation of tropical ecosys-
tCms, and resource base expansion. A short sunimnary of 
the importance of these products follows. 

Beef. Becef is one of tile staple foods for people in 
Latin America, including tile urban atnd rural poor. The 
availability of beef is one If the principal teasotns vs' 
protein malnutrition is less acute in tropical America 
than in Africa or Asia. I [owe,.er, during the last 15 years

annual growth in dIcnandthe for beef in tropical
America (5.61. ) has exceeded inl. rICses in production
(3.611 ). Ihis gp is resulting itn real pi ice increases which 
\%i;: ,l;se a decrease In beefconsutmption by fiamiidies of 
tie lower 25' income stiata which presently [Ise 8 to
I161 of their total budget to buy beef. The high price ind 
income elaslicities of demand for beef also suggest that 
increase itt beef production Icading to lowcr real prices
would havc a liger impact on constmption and quality
of diet than production increases of most other major
staple food ciops cotnsumed b\ the Latin Anerican 

poor. In order to accomplish this, production costs, 

particularly social costs, niutst be reduced, and this is 

more likely possiblC in the 
 undeL utilized areas of acid

infertile soils becaIuse of their present, low, opportunity 

costs.
 

Milk. Milk production trends in tropical America are 
siin ilar to those of bf witth hs%per capita production 

tone-quarter that of tile U S.) and imports of milk and 
dairy products tripling in the last 10 years. The 
program's target area survey has shown that milk 
production from dual-purpose catt!e farms is an impor
tant source of income in many areas and that its 
importance increases as farm size decreases. 

Conserving t'opical ecusystems. The Oxisol/Ultisol
savanna and Ceriado regions of tropical Latin America, 
coverin,"potential"almost 300 million ha, are no longer onlyareas of expansion. As new roads are built, 
development is taking place at an ever-increasing rate.Much of this development occurs without appropriate 
pasture and soil management technology, resulting in
land abandonment, soil erosion, and unstable farmingsystems with low productivity. Extensive native pasture
based beef production is the most widespread land use 
in the region. Well-managed, adapted, productivc, and 
persistent grass/legume pastures not only improve
cattle productivity but also provide excellent protection
against soil erosion and improve soil fertility through 

nitrogen fixation and nutrient recycling by plants and 
grazing animals. Onnonadapted the other hand, poorly managedpastures can be disastrous, especially on 

more sloping sites. 

Expanding tie land resourcesecological implicatih base. In addition to itss, pastur-based beef production 
can serve as a catalyst for settling the Oxisol/Ultisol

i imarily because the initial infrastructure 
I pri bcregions, 

investment required is much 
 lower than for cropproduction. The development of well-managed pastures
increascs tile value of the land. When roads provide
im tJ'ed a cccss to matket, it bccoincs i-iore profitable
to inlensify tile farm operation by devoting part of the 
land to crop production. Well-managed, well-adapted,

lCgtInIe-based pastures 
that increase nitrogen and or
ganic matter levels in th.e soils may redu'ce the fertilizer
 
requirements for crops in rotation with pastures, prov
iding for a more productive and socially efficient land
usealtcinative. lntercroppingannual orperenni.l crops

with pastures is also a 
 feasible and efficicnt alternative.
 
Therefore, beef operations 
can serve as a wedge to
 
develop this important resource 
base and open the way
for integrated agricultural developntent. Furthermore, 
increases in beef production in Oxisol/Ultisol legions
permit alternative uses of better soils located closer to 
markets which should be used for more intensive crop 
production. 

Program objectives 

The objective of the Tropical Pastures Program is todevelop and transfer, together with national programs,
improved, low-input pasture technology in the acid, 
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infertile lowlands of the humid and subhumid tropics, 
with the principal responsibility being for tropical 
America. The aim is to increase beef and milk produc-
tion, conserve and improve soil resources of tropical 
ecosystems, and provide a basis for an econoniically 
and ecologically Found utilization of underexploited 
land resources. 

Program strategies. 

The lrogram's research team is organized into three 
functional groups: geriplasm evaluation (including 
sections for germplaim, agroromny, plant pathology, 
entomolo_,, and breeding); pasture evalation (in-
cluding sections for soil plant nutrition and niicrobiol-
og\, ecophysi5')logy, pastire de'elopment, pasture 
quality and production): aind ipasture evalura tion in 
production systems (including sections for seed pro-
duction, farming systems, and economics). These three 
units coordinate their work to ensure a dynamic flow of 
gcriplasrii in which characterization of gerimplasl 
screening by ecosystills, assembly of appropriate pas-
ure prodLIuctionI tcCOiolg\', aiid econom1c evaluationl 

of' ire wCpaIsttire techniology in famr syste s, conisti tunte 
maJor research areas. While housanrds of gerrplasml 
entries are worked with during the initial phases of thet ~~~~~elaatothreudy Progra acivnis onlyflow ofgeriplsm thioigh the Prograni activities, only 
very few highly-pm1 )riising germ plasn materials succeed
In being Selected f'or the asseniblybein W C%',IILIt)Ir . of' pasture Iechiii101JC I'elctd aftNational 
riologies aiid further evaluations. 

The Program exploits the natural variability of 
gerilplastnr to identify grass and legume species adapted 
to the various ecosystems in tie region. Gcrriiplasrn is 
asserrbled f,,n a wide range of conditions throughout 
the acid infertile soil regions of'tropicalArirerica as well 
as southeast Asia arid Africa. At present, tire CIAT 
gerniplasii bank contains s()ic I ,)l0laccessions. This 
gerrnplasrr is screened lor t(lcrance to high soil 
aliritiniu nd acidity, low phrsphrortus availability, 
and tolel'riec tIo eases and insects. Lcotvpes which 

pas, this first scrcening arc chalacterized in tel iris of 
tolerance to drollghlt, flooding, burlning, graZinlg, mini-
Mni nilrieut r ilireriCnits., rutritiV. valie, aid 
conlpalitbilitv in giass/leguic inixturcs. StibsqtCiellv, 

pastureCs based (in highl -pro)niisinug ecotypes are as-
seinbled. rclevant establishment technology is devel-
opCd, aid cattle livweighut gains are ieasured. The 
most pronmisiig pasture conibinations tindelgo long-
tern prodnltivit' and cco onlic C\alnation, and the 
respective technological package:, arc further adapted 
to the rtcftuirenIlIcIs of the predonminant faril systern in 
the area. 1:i'ially, tile ilnil)rosed itchnolohgy is evalluated 
in economic terns. This entire research process is 

carried JUt in close collaboration with national pro
grams throughout the area of interest. 

o date the nain screening sites, which rprsent 

major ecosystems, are: 

The Carimagua Research Station in the Eastern 
Plains of Colombia, jointly administered with the 
Colombian Agricultu ra Research Institute (ICA), 
and representing the isohyperthermic savannas, 
including the "Llanos" of Colombia and Vene
zuela and tile "'canpos" of northern Brazil 
(Amapa and Roraima). 

File Brazilian Agricultural Center for the Cerra
dos (CPAC) of EMBRAPA in the central cerrado 
plateau, near Brasilia. This center represents the 
isothermic savannas of tile continent, including 
the "Cerrados' of Brazil and weil-drained savi
na areas of Bolivia and Paraguay. 

The Cattle Production Research Station of the 
Veterinary Institute for lropicilI and I-Iigh-
Altitude Researcl (IVITA), at lucallpa, Peru, 
where CIAT participates in a cooperative project 
to develop low-input pasture technology for the 
reclamation of already degraded Iards iii theofgrllli degde
humid tropics of the continent. CIAT's partners 
in tis prfoject are IVITA and tile Peruvian 

Institute for Agricultural Research and 
Promotion (INIPA). 

The International Tropical Pastures Evaluation 
Network (RIITh) has bcen developed in cooperation 
with national progranis to evaluate promising gern
plasm iii sites which represent subecosystenis in the 
Llanos, the Cerrados, the hunid tropics, includiog the 
poorlI drained savannas, aid Ioderately acid soils. 
This allows tie Program, iii collaboration with national 
programs, to test geriplasni throughout the area of 
interest ard to evaluate tire adiptation and productivity 

ofpronising gernplasn to the different ecosystenis and 
slibecos.stcrnls in the lowlands oltropical America. The 
infornation obtained through this ,.valtiation network 
is recorded in conputerized data banks which allows 

forcffecti\'eanalyscsotfgernpiisin )elforniuanceacross 
locations. Periodically, pairiicipants of Ithe network are 
brought together in workshops to discuss alternative 
muethodologies for- gerniplasnl cv;lluatioin and to cx
change data recorded in dilerenut regional trials. These 
network activities allim for ii high degree of leedback 
which assists in n\ovilig gCriplasm significaintly faster 
to more advanced stages ofevaluationtudergiazing for 
eventual release by national programs. 
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Status of the Program 

The Tropical Pastures Program is well on its way to 
developing, in collaboration with national programs,
low-input pasture prjpduction technology that has the 
potential to intensify the pioneer animal production 
system in the vast fronticr lands of tropical Latin 
America. Available research results confirm thesoundnessof the Pr grain'sstrategytodcvelop legume-
based pasture teehrclogy that rests on1 ,germlplasml
adapted to specific ecosysteris. 

The availability of alternative viable tecIniqCues is 
expected to contribute to thegradual recovery of several 
million hectarcs that are at present in dilferent stages of 
degradation throughout the humid tropics in l.atin 
America and the Caribbean. The Program is plaining 
to further decentralize its research strategy to cover 
important areas of Central America and the Caribbean 
where moderately acid soils predominate. The activity
is planned to be initiaited ii 1987. 

As germ plasm moves into more advanced stages of 
evaluation under graziing thein different countries, 
more frequent visits ii-e required assistto national 
prograins ii designing, a nalyzing, and interpreting trial
results, as well as in coordinating tle redti red 
backstopping from Program specialists. This is more 
efficiently and cost-effectivvely doe by oulpostecd 
personnel in charge of regional network activities than
by scientists stationed at headquarters. This implies
further decentralization of the network activities of lIe
Program. lie ph n is to gradually develop four parallel 
networks in: ('Central America and the Caribbean; tile
Llanos ecosystem in Colombia, Venezuela, and north-
ern Brazil; the humid tropics ecosystem inColombia, 
Ecuador, Brazil,and Peru;and the Cerradosecosystem
in Brazil, Paraguay, and Bolivia. It is en visaged that the 
agrononiists initially responsible for screening in the 
respective ecosystems will assurme these regional
network responsibilities. This will enable the Program 
to significantly accelerate technology transfer and to 
reinforce the work of national p ograins. These regional
networks are critical for horii)n tal transfer of teclinol-
ogy among national programs operating in the respcc-
lixe regions and to bring about economies of scale 
through networking of formerly isolated efforts. 

The Program as developed aniiIventory of'land 
resources in the area of' interest with the ecdaphic,
topographic, and climatic characterizations f tile re-
gion organizedl in a systematic and easily retrievable 

manner. The Progran 
 also has assembled a gerrnplasrn

bank consisting of more 
than 16,000 accessions. This 

gertiplasm pool is complemented by a parallel collec-

tion of Rhizobilml. Furthermore, the Program has 

progressed to the stage where several genera and species 
have already been identified as being well adapted toconditions of one or more of the ecosystems of interest. 
These genera and species include Anh'opogon awnus, 
lhrachiaria sfp., Panicummaxinium,Arachis spp., Sy'lo
santhes spp., I)entoditn spp., PI'e,'ri phas'eoloides. 
zornia spp., and (C'nrose'ma spp. 

The pot.intiaI productivity of a large nber of 
Pasture grazing alternatives in the savanna ecosystem
has been determined. Various grass/legume associa
tions in cont rolled grazing, low-input experiments, haveproduced annual !iveweight gains per animal of' more 
than 150 kg. On i per hectare basis some associations 
have produced more than 300 kg per year. 

pAs art of the regiona traIs network thie; e are, at 
sieson Aeria ad triabs insel 
sits of latin America and tle Caribbean. Several 
gcrmplasn set,; alsohave been sent to requesting
institutions from Asia and Africa. The most promisinggerIplasi is already moving into grazing trials inseveral Central America a rid Andean region countries, 
as part of the RII I'T,with partial support from the 
Canadian International Development Research Centre 
(11)1C). 

Data obtained froni 
tropics have shown that 
legume species selected 

coeriall avilb 
after
4 

regional trials in the humid 
a large nmer of'grass aid 
by the Program are highly 

acid 
serep 

es which become i

i tTie infertile soils. 

produtive after 4-5 years of Irest ca rig.
The highly promising .Indhropo,,on garunus CIAT 

621, released by Colombia as c . Cariiniagua I and by
Bi'azil as cx'. Planaltina, has also bc n released by
Venezuela as cv. Sabanero, by Peru as cv. San Martin, 
by Panama as cv. Veranero, and noina tec 'or seed 
Ill 1itiplication and farmiers use inCuba. The adoption 
o1".4. gt,an. in the central Ccrrados of 3razil is rapidly
accelerating. It is estimated that more than 200,000 Ia 
have already been planted to this species in Brazil. In 
Colombia, about 25,000 ha have been established. As a
result of the collaboration between CIA'l'and IVITA ill 
Peru, the latter has released S. guianensisCIAT 184 cv. 
Pucallpa for the Peruvian Iiumid tropics. 

Since the release of A. gol.ans in Colombia the 
Program has put considcerable emphasis on the devel
opuient of a companion legume for this grass. This has 
been achieved for the Llanos with St '/rlosan/hev capilata
CIAT 10280, which has been released by Colombia as 
cv. Capica, iblend of'five ecotypes. The seed of' this 
legume is now bei,,g multiplied for commercial plant
ings. 
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Special Projects 

Biological Nitrogen Fixation, Beans and 
Pastures 

'Ihis procct is a collaborative program devcloped by 
(IAT, tihe [,ovcc 'I'll llpsonl Institlte for Plant Re-
search, III)i' , and NI IRC-N 2 in Braiil. It aims to 
still)liate Iresearch for lia XillizatIioll 01 {)of ulictionof Crop 

through biological nitrogen lixation BN I) b,,y training 

national prograil pesmnnl in 13N I; ctndtltitiir lmited 

reearch in I.iti r, Amroi Ica ott pertinent aspccts ti INF 
cllnolog ~. ;illil l),,+!t.11 a worl,,.hi p to r)IeCeIt Icsllts 

to1 naMtional prograims. inesC activitics constitute the 
h-st phasC o1" the net-r'-ter'll plal to establish small-
scale itnocillotioll plants at national institutes. 

Budgt (1986 il
thousands) 

1986 1987 

Personnel (I senior stafT) 55 47 
hnoraria, stipends, and 21 43 

alllo%'rllces 
Spplies and services 

Iluip . replacemcnt and 80 -

.,lpihal 

Indirect costs I2 
Contingencics - -

Subtotal 176 107 

1 . i o I ih cpi (\cr. 

MJR(tNIaiN INti'litcd IMinmtl ,itgrmr/ :tNhS('() 
(nit Natl NI ImirmTi ctAl. S.c lic aid (tlil (ug m;ano/t()lURO 
(Ih at.li~ioal C'ell .. irch (r ll ol) M atIoblolt l ",tll "(C'm.ntll,. 
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RESEARCH SUPPORT
 

VISITING SCIENTISTS AND 
POSTDOCTORAL FELLOWS 
Core Resources 

I)rcc .(Ists ( 1980(I ill thou,,ands). 

Cnrcn+.'l htudg +,t Frofv,+esfhntPI.pg...t 

Actal R ilio 
___A _ L) 9c6(5 

. . . N ...... 9. 


+slpelld, illid alhwanlce 0.52 5.11 
 ,91 

j) 

Budget Changes 
Resocu,c for ;tipcn.s all.d allowances 1" visitig 
scicnt;sts and postdoctoral scientists arc increased (see
explanation on page 40). 

Program Commentary 
This scction[ in1cltudes ;ll ftnds for visili itil a,ci 

postdoctoral fellow. 

Visiting Scientists
 

The Ccnter Scks 
svorking ill I "Lwiclh
deve'lhoping llltis 

li nit1 ) JiCi" II ,f it (aI 
, ) I.I)la tihl. t Ito c 

l I..........i 

to attract outstanding Scientists 

ills littiioli S ill devel op'ccdf ;1ll(f 
(to SpedI L t ()'i.", to txclvc 

\J to ftitribitc, i Itr]v a eCasof 
o[hihe I i " k ( 

, t thJII)LI I) '. In I 2;II' 
Visiting ict SIS spenld 11 1 lw (TA 
S,11 i I Iici ILl(I -C,alIl N )cIc10dditi(naI i lIg I l ISulpport as IcccSs arsI. 

Postdoctoral Fellows 

\I , I ' I "+a|fch () 

I]j[Itllhelj (d ' cas ,. 
" .\ par of a 

J)roSd*S 

Ist Jt slto'loi-l tcill a.rrilecollt'IeltLe( Ill Support 
of resealclh ;Ictiii ( 'olliacts" al ); one \ear ald 
cl ldable to a ttaxilnltmnl of I%v rs.l\A stall portionl 
of postdoctolral IIcl 
p'OStdocttlal h \\fellow, ll 

Slav at (I\] fl short 
instittiins n titottl 

t_' . fnnd2, 

.sItips iS rsCervcd for 
CoOI)C-taliltg .ohiIris Wil) 

I-oids befole rcturrung to( 
r 

ovi.I lor- about 7 illl

1years. Post loctoral funds pro1vitf4 4) I I;u-,_ars. 
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GENETIC RESOURCES UNIT 

Core Resources 

Senior stalT 

Personnel (Positions) 
Act. 
85 

Blud. Bud. 
86 87 

Bud. 
88 

Hud. 
89 

IHead of,(iR 
(eriplaslln processilg 

I I I 

Seed health 

Total I 1 I I 

Direct cosF, (1986IUS$ ill thousands). 

Current budget Proposed 
budget 

Actual Revised 
1985 1986 1987 

Persolnncl 260) 201 313 
Supplies and services 33 310 30
lra\'cl 
 5 9 IIReptavceinl e(tiipnt - I 1 

298 301 361 

Budget Changes 

1o strengthen the work of the Genetic Resources Unit 
in cassa va gcrnplasn conservation, seed-hcaIth testing,
anrd postcntry quarantine act ivitics, additiona lresiuurces 
arc assigned r0r suppo rt staff and operational expenses 
(see page 41). 

Program Commentary 


The objective of the Genetic Resources Unit tois 
provide suitable gernplasin for crop improvcnent. In 
the short term the most important ilnction off tle Un1it 
is to supply germ plasm to CIAT programs and to fulfill 
requests from rticultural resea rchlers throughout tile 
world. The long-term function is the aintenancc of 
genetic variability, which is rapidly being lost on tile 
fi:lds of' farlCs, for use iin the distant future, 

At present, the tiiaj(r activities of the Unit are 
concentrated on 'ha.colu bcans for which CIAT has 
tie largest collection and, more i iporiant, the most 
extensive distribution of gerniplasm intile world. The 
Unit also maintains tile pasture seed colleetion and 
germplasni data base for the CIAT pastturc program, 
but collecting and most of lthe seed tiltiplication of this 
germplasni are the responsibility of CIAT's Tropical 
Pastures Program. At present, the handling of cassava 

Scientific 
and supervisory Clerical and other 

Act. 
85 

Bud. 
86 

Bud. 
87 

Bud. Bud. 
88 89 

Act. 
85 

Bud. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

I I I 5 6 12 12 12 
3 3 3 3 3 10 15 5 I 15 
I I I 1 I 2 2 2 2 2 

4 4 5 5 5 23 23 29 29 29 

gcrtiplasni is outside the responsibility of the Unit, bt( 

plans have been made L) transf'er cassava germplasln 
handling, including an extended tissue culture facility, 
to the Unit. 

The most effective storage of Phaseolus bean andpasture gcrmplasm is in the form of see(, dried to a 
low-moisture content, and placed in cold sterage. The 

present storage consists of three cold rooms: 

One ineditin-term store of 150 n3 kept a 80 C with 
a capacity for 42,000 samples; 

i
One medium-tcrm store of 35 n kept at 81)C with 
acapacity for 20,000 samples; 

-
One long-term store of 35 m kept at -I 511C with a 
capacity for 16,000 samples.
 

These cold stores are almost 10 cars old and are 
obsolescent. New storage has been planned for installa
tion late in 1986, wit Ia greatly increased capacity Linder 
technically improved conditions. This should greatly 
redtuce the need for expensive field rejuvenation, andmaintain the viability of the samples. 

The International Board for Plant Genetic Resources 
(IIPGR) has continued the funding of the collectioji of 
I'hascolusin Latin America, producing ai.unexpectedly 
large diversity of landraces not previously represented 
at CIAT. This indicates that, forsome areas, interesting 
aidraces still exist and that there is a need for further 

collecting. Introduction ioni existing collections con
tinued, with special emphasis being placed on existing 

Furopean and African collections.
 

A previous bottleneck in the introduction of germ
plasm was the need for Third Country Quarantine for 
African 'Ihascors.A recent agreement with the Na
tional Vegetable Research Station in England will allow 
tile rapid processing of many thousands of samples. 
This is now particularly important as Africa has become 
an important target area for the Bean Program and 
African material is needed for breeding. 
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An agreement with the Brazilian National Germ-
plasm Center (CENARGEN) has been reached covering
the duplication of the entire CIA TI'ltawsoIuscollection. 
This duplicate is being placed in long-term storage by 
CENARGFN for security and will remain CIAT prop-
erty. 

Data. handling ,or Pha.wo/u was improved by the 
introduction of a new data management system. 'Thiswill allow a closer linking of finornmation from the Beall 
Prograi and trom tle tInit, Direct access to the S 
)epartment of Agriculture gerniplasni data base(GRIN) has been negotiated. The 11B(GR World DataBase f'Or l/a.wcoluea r may be made.availabhe to)('AT this 

[or pasture germplasm strn()g efforts are being rrmade 
to arrange identificatiol for this txonoillY difficul
material. The storage of pasture sced in liquid nitrogen
is now thoulit to be a practical proposition, 

To fulfill it.s itcrriatiora I obligations to distribute 
disease-free seed, ('IAl is expanding its Seed lealthLaboratory witlin the I Init, %%here a variety of tests for 
patIhogernic fulrigi, hacteria, and virtrses can be carriedOlt on outgoing sCd saM iples. 

Seed distrib ltioil continued \,itll 0723 gerniplasni 
samples of' hears and 2552 sirples of' pastl rc Speciesbeing distribteld iriternatiorally in 1985. Much larger 
quantities wvrc passed to the respective ('I AT progra lls. 

'he location at ('I'AT'ofan 1I )( iR liaisor offficer' for 

Latin America has perrmitted the strengthening of 

collaboration 
 wvith IBPGR, especially in collectionactivities of I'ha co/u.s, cassava, and tropical pastures 

germ plas a. 

BIOTECHNOLOGY RESEARCH UNIT 

Core Resources 

Senior staf'f 
Act. Bud. Bud. 

A Belgian associate expert attached to the GRU is
responsible for investigating interspecific crossing in 
Pha.seo/us and evaluating the potential of' Phaseohs
Coccinecs/polt'anhn~s(in cooperation with the Universi.. 
tv of Gem bloux, Belgiui). 

Special Projects 

Germpasm Beans ad
 
Cassava
 

]here are two objectives: the analysis of availableT eeaet o oj cie:tl nplant genetic lsso via lresources data for I'ha.wolus vulgaris 

ctultivated and wild forms; and transformation ofexisting cassava collections in Brazil, Guatenala, Me
xico, and Paraguay into in vitro cultures for transporta
tion to CIAT to be stored in the cassava germplasm
collection f'r utilization in crop improvement. 

Budget (1986 t JS$ irr 

thousarids) 
1986 1987 

Personnel ( I senior stall)
Ilhtioraria, stipends, aid 

allowarices 
Supplies arid services 

Tiravel~q ui., replaicenerit and 

capital
Othcr experises'orrtirigencies 

Subtotal 

Scientific
and supervisory 

24 22 
22 2 

5 5 

2 2I1 

I- -

55 33 

Clerical and other 
Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Dud.Persomincl (Posiiois) 85 86 87 88 89 85 86 87 88 89 85 86 87 88 89 

ilead, fliotcchiology I I I I I 4 4 4 4 4 8 8 8 8 8Research tinitVirology 2 2 2 5 5 5 9 9 9 
Total 
 I 1 3 3 3 4 4 9 9 9 8 8 17 17 17 
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Direct costs (1986 US$ in thousands). 

Current budget Proposed 

Actual
1985 

Revised
1986 

budget 

1987 

Personnel 151 164 404
Supplies and services 38 27 57 
Travel 14 12 27 

221 204 491 


Budget Changes 


The Biotechnology Research -Unit (BRU) was created 
partly in response It)a recommendation by the EPR. 
Initially, tfie only senior staff position in this Unit was 
[hat of cll physiologist which was transferred from the 
Genetic Resources Unit. In early 1987 the virology 
position currentlyfheld in the Bean Program will be 
transferred to the Biotechnology Research Unit. 

Program Commentary 

Tlhe involving of CIAT in monitoring and applying
sonic of the most promising biotechnologies was antici-
pated inthe plan,, outlined in the document "C1AT in 
the 19 80's." Flhc Second External Review recom-
mended that CIAT establish an interdisciplinary re-
search structure comprising those disciplines iat 
interfaice with al, commodity programs. CIAT, in its 
response to the EPR recommendation, agreed to the 
establishment of a small cross-commodity research unit 
initially devoted to the emerging field of biotechnology. 

Objecti'es 

To act as an interface between advanced research 
institutions where new methodologies are becoming 
available and CIAT and nationa! programs where the 
new technologies will be tested. The Unit deals primarily 
with those biotechnologies that can significantly in-
crease the efliciency of traditional plant breeding meth-
ods or make possible certain otherwise intractable 
processes. 

Highlights 

BRU's activities during 1985-1986 included research 
in collaboration with CIAT programs to utilize tissue 
culture for clonal propagation and for the generation of 

variability. Special research projects were also carried 

out in collaboration with international institutions. 
Research at CIAT. The BRU continued work with 

cas';ava tissue culture propagation, i.e., over 200 clones 
were cleaned from diseases, increasing to nearly 1300
the number of healthy clones recovered in the last five 
years. Elite clones were shipped in vitro to 10 countries 
in Latin America and Asia. One hundred and forty
eight clones from Peru and ;18 clones from southeast 
Asia were introduced to CIAT, using in vitro tech
niques. National programs in the Philippines, China, 
Mexico, Panama and Costa Rica reported successful 
results in handling cassava clones distributed in vitro 
from CIAT. The amount of germplasm maintained in 
the in vitro gene bank increased to over 2700 cloneswhich is 71% of the entire CIAT collection. 

Similar tissue culture work v,as initiated with other 
CIAT crops, e.g., the feasibility of recovering healthy
plants from rare bean germplasm and from completely 
iiifected seed was demonstrated for seven Phaseolus 
ancestrnM species and for three accessions infected with 
the bean mild mosaic virus (BMMV), respectively.
Using in vitro techniques, over 400 forage grass species,
mostly Brachiaria, were transferred from Africa to 
CIA'I.
 

An important part of the BR U efforts in the past year 
was dedicated to develop tissue culture techniques for 
the generation of usefil variability with CIATcrops. In 
cassava, an important achievement was the establish
menit ofconditions forsustained proliferation, germina
tion, and field handling ofsomatic embryos regenerated 
from immature leaf segments. Embryogenic cultures 
were maintained for over 12 months without loss of 
plant regeneration potential and embryo differentiation 
and/or proliferation could also occur in salt-stressed 
medium depending on salt concentration. Protoplasts 
were isolated from leaf' mesophyll cells and shoot-tips,induced to reform cell walls, and to divide to form 
colonies and calluses. 

In StYlosanthes, using techniques developed at CIAT, 
plants of several accessions have been regenerated from 
calluses and grovrn in the greenhouse for preliminary 
evaluation of variability. Up to 25% spontaneous 
tetraplois (4X40), differential reaction to inoculation 
with anthracnose cultures, and variations in leaf and 
flower morphology were recorded in the regenerated 

plants. Seed harvested after selfing these plants has been 
used for evaluating variability in the field. Leaf 
mesophyll protoplasts were isolated, cultured, and 
regenerated into plants in S. guianensisand S. capitata 
for use in sornaclonal variation and protoplast fusion. 
Anthracnose tolerance and sensitivity of various S. 
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guianensisgenotypes was expressed in cell cultures with 
the view to use in vitro selection ofanthracnose-tolerant 
cells. 

Research with Phaseohs beans resulted in the re-
generation of plants from proliferating nodular struc-
tures induced from isolated embryonic axes of four 
gcno10types.gp 

In 1985 the collaborative activities of dhe BRU with 
the Rice Program in rice tissue culture included: im-
proving laboratory facilities for scaling-up the anther
culture work; and improving the anther culture tech-
niqiue itself. Current facilities have a capacity to hold 
over 4000 call us induction bottles and 1800 regeneration
flasks. There isa transfer room to hold six laminar flow 
cabinets andsterilizing/washing ftacilities are also beingadapted. To increase tile number of' doubled haploids,
especially in genotypes with low regenerative capacity,
work on chromasome-doubliig is proposed. As the 
straightforward anther culturc technique is used by the
Rice Program routinely, other potentially useful tissue 
culturecmet hods, e.g., somaclonal variation, can be 
explored, 

Collaborative research abroad. In a collaborative 
project with the 13iotcchnology Institute, Saskatoon,
Canada. and the IIBPGR, the tcasibility of' cryo-pre-
servinig cassa va shoottips in ihquid nitrogen was denlon-
strated. ihis work provided a basis for future research 
into cryo-preservation of cassava using other tissues 
such as somatic cnbryos. Material retrieved fron liquid
nitrogen has been planted in the field at CIAT for 
e'aluation of genotypic stability. 

RESEARCH SERVICES 

Core Resources 

Senior staff 

Personnel (Positions) 
Act. 

85 
Bud. 

86 
BLud. 

87 
Bud. 

88 
Bud. 

89 
Act. 

85 

Food quality
nutrition 

and 

Laboralories 
Greenhouses 
Maintcialice 

I 
I 
I 

Toal 
4 

A collaborative project with the University of Ma
nitoba, Winnipeg, Canada, was initiated to develop
elcctrophoretic techniques for characterizing cassava, 
bean, and forage legume germplasm accessions. Enzymesystems capable of discriminating among genotypes
have been selected for initial use with cassava and 
beans, and wonk with forage legumes is progressing. 

This project is to be transferred to CIAT this year. 
A project to develop molecular probes for detecting

genetic variability in tissue culture-regenerated cassava 
plants is being initiated at the University of Bath,
England, with CIAT's collaboration. 

Future developments 

As a discipline closely related to biotechnology,
virological research at CIAT will be integrated with the' 
BRU in 1987. This association allows the sharing of
specialized facilities such as the electron mi. roscope,
tilt racentrifuptes, autoradiography. Interaction of vi
ro!ogists with the commodity programs will be taking
place through professional support staff. 

The BRU is expected to generate special projects to 
advance knowledge in emerging hiotechnologies andtheir application to CIAT crops. The potential of 
recombinant I)NA f'or pathogen and gene detection and
mapping, and gene transf'er techniques for transforma
tion of' cassava and beans are being evaluated at this 
time. 

Scientific
aid supervisory Clerical and other 
Bud. Bud. Bud. liud. Act. Bud. Bud. Bud. Bud.
86 87 88 89 85 86 87 88 89
 

I I 1 1 13 13 1313 	 13
I I 	 1 1 3 3 3 3 3
 

1I I 2 2 2 2 2
 

4 4 	 4 4 18 18 	 18 18 18 
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Direct o',ts (1986 US$ thiusands). Maintenance and repair of all CIAT laboratory 
Currentl budget Iroosed instruments and equipmient, and coordination ofN-c t budIe oposbudget the use of laboratory facilities; 

Actual Revised 

1985 1986 I987 

P ersonn el 
Supplies and services 

19(0 
57 

1N89 
79 

189 
79 

Travel - - -
Rcpaceillerit eqipltnl 2 - -

_________-249 20S 28 

Program Commentary 

lh laboratorv Sr, ices Unit is under tie control and 
supervision of' llit Re.,arch Service+, ('nrittee and 
provides tile f0llom ig scrvjcc. : 

Routine anal\ses ol saul, plant tissrIe, water, and 
fcrtili/cr samples suuhbliiittcd by program scientists 
fOr research pulrposes; 

Routine quality evaluation and consumter ac-
cepranrce oC I l]V"s commodities, especially beans 
and cassava; 

Control, washing, and sterilization of glassware 
used by pathology and microbiology programs; 

M anagement anrd maintenanrlce ol C'IAT's green
honses, screTe1nhousts and growth roomrs, including 
soil storage and sterilization facilitics; and 

Maintrinaice ol colonies of small animals such as 

rabbits and mice. 

'Ihese acure'itics arc supervised on a part-tiruie basis by 
variotis sirior staf niemibers who are part of tile 

,esearch Services ('omliittec I)ay-lo-dav nanage
nernt is provided by four rescarclh associate,/ assistants 
in charge of tire various sections. 

[he excellent grecenhouse facilities are presently in 
fill use. It is foreseen that in tile next few years 

gree1nho0use Spac will becoirre instlficient because of 
the further dvCeoItpmentlls of core proigraslsand expall
sion of special projects. [or this reason capital re
qiiecmCnts fr anri additional greenhouse are included 
on tile Forward List for 1986. 

STATION OPERATIONS 

Core Resources 

Persornel (Positions) 
Act. 
85 

Senior staff 

Bud. Bud. Bud. 
86 87 88 

Bud. 
89 

Act. 
85 

Scientific 
and supervisory 

Bud. Bud. Bud. 
86 87 88 

Bud. 
89 

Act. 
85 

Clerical and other 

Bud. Bud. Bud. Bud. 
86 87 88 89 

Siatiun l penatioris 
Ilopa an 
Ouiliclhco 
Sta. Rosa (Meir) 
l rachor pool 
labor pool 

I I I I I 
I 
2 
I 

I 
2 
I 

I 
2 
I 

1 
I 
2 
1 

1 
1 
2 
I 

28 
5 

21) 
4 
3 

23 

27 
5 

19 
4 
4 

21 

27 
5 

19 
4 
4 

21 

27 
5 

19 
4 
5 

23 

27 
5 

19 
4 
5 

23 

'Iotal I I I I 1 5 5 5 5 5 83 80 80 83 83 

45 



)irect costs (1986 75$ in tliousadsl, 

Current hudgcI Proposed 
hudget

A,\ctud I~vised 
1985 198o 1987 

Pcrts ona I 4 5 9 59Supplies and Selsic'.- 221 186 186 
Travel 7 6 6
Replacement equipment 31 1 1 

923 782 782 

--782,8_ 


Program C..ommentary 

The Station Operations Unit provides logistics support 

CARIMAGUA STATION 

Core Resources 

Senior staff 

Personietl (Positions) 
Act. 
85 

Bud. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

Suppoll Unit 

Administration 

Iotal 

Direct costs I1986 1 S$ in .housands). 

(turrent odt Propfosdbudget 

Acttal Revised 
1985 1986 198 

Ic rsotmic 191 240 240
Supphics and services 212 218 218 
Travel 40 53 53Reptaccrnlt equipment 54 22 22 

496 533 533 

Program Commentary 

The Carimagua Research Station is located 350 kilome-
ters east of Villaviccncio, near the Meta-Vichada border, 
at lat tide 430'N, and longitude 71"30'W in the Eastern 

for the land use of the research programs. The Unit is in 

charge of agricultural machinery, land preparation,
planting, Irrigation, feld work, and harvesting atheadquarters in Palmira, and at the three substations inQuilichno, Popayan, and Santa Rosa, Villa'icencio. 

The Unit is also in overall charge of the general upkeepand maintenance of the experimental fields, and of tlhe
continuous upgrading of the experimental sites in the
four locations. In addition, the Unit is in charge of 
commercial seed production (rice, bc:ans, tropical pas
tures) and commercial crop production (sorghlutm,
PlamnMa:,beans, and cassava) on expeirment station landthat is temporarily not utilized for research purposes. 

Scientific
and supervisory Clerical and other
 

Act. Bud. Bud. Bud. Bud. Act. 
 Bud. Bud. Bud. Bud.85 86 87 88 89 85 86 8887 89 

2 2 22 2 
3 3 3 3 3 4 4 4 4 4 

3 3 3 3 3 6 6 6 6 6 

Plains of Colonbia. Carimagua's climate, soil, vegeta

t ion, and topographic conditions are typical of one ofthe greatest land resources in the world that is justbeginning to be exploited-the tropical American sa
vannas, which comprise 300 million ha. 

In 1969 ICA purchased 22,000 ha of land, and fieldwork was initiated in early 1970. fit February 1977 an 

agrieient was signed between ICA and CIAT for thedevelopment of a cooperative eseatch program in theEastern Plains. Under the terms of the agreement, an 
advisory committee composed of three ICA managers
and three (IAT senlor staff members is responsible for 
coordinating and directing operations of the station. 

Costs of this research station arc shared equally by
the Coloutbian Insilute for Agriculture (ICA) and 
CIAT. The budp,-t showtn is for CIAT's share of the cost 
of personnel, supplies and services, ard travel costs. 
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DATA SERVICES
 

Core Resources
 

Scientific 
Senior staff and supervisory Clerical and other 

Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. 
Personnel (Positions) 85 86 87 88 89 85 86 87 88 89 85 86 87 88 89 

Statistical and Computing I I I 1 I 8 8 8 8 8 10 9 9 -10 10 
Services 

Total I I I I 1 8 8 8 8 8 10 9 9 10 10 

Direct costs (1986 US$ in thousands). To provide advice and assistance and engage in 

Cirretit budget Proposed 
budget 

collaborative research 
search topics, such as 

work on operational re

simulation mathematical 
Actual Revised programming and decision theory; and 
1985 1986 1987 

To providc training in statistical methods both 
Personnel 305 313 313 for staff within CIAT and for CIAT program 
Supplies and services 156 158 158 
Travel 8 8 8 
Replacement eqvi'pment 54 I 1 

523 480 480 Computing Section 

To provide and maintain appropriate computer 

hardware for the scientific and associated pro

grams at CIAT; 

Program Commentary To provide and maintain appropriate computer 

software for the scientific and associate(d programs 
The Data Services Unit provides advice, training, and at CIAT: 
assistancein all mlathcmatical, statistical, and computa
tional aspects of the work of the scientific programs of To provide adequate documentation of all soft-

IAI. The IJUnit has two sections, liomctrics and ware and hardware; 

(omputing. whose functiots and responsibilities are To investigate all aspects of work at CIAT which 
detailed below. might benefit from compt.erization; 

Biometrics Section To keep abreast 
computing; 

with current developments in 

I'o pro~videc statistical advice on allaoptsofvte sr fatincldving pla ,aspects ofI the %%torkof ('IATI"ilding phlnning, To carry out collaborative research; 

data collcct Ct, altal,,sis, and iluterpretilion: To write suites of prograims of general applicabili

1o keep abreast witll currnclt developments in ty; 

statistical iuthlodology h internal :td cxtcrnlal To ensure sufficient training is obtained within 

edu~cattion. atd utili/e iti deeloph such tcchtiqtes and outside the section; and 
for the betterment of agii.tltural icseCarch at 

CIAl: To provide the hardware and software to build 
aii( tiaitntain: sec it ific (fat a bases aiid ensu retthat 

lo ploCdS (I a slatilicall coliputing s:rvicc; these are accessible to the appropriaic. range of' 

lo carry out collaborativc research with other personnel within a commodity network. 

workers with t lie aiin of producing joint scientific 
publications' An IIMN4331 Group I computer with one megabyte 
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of rea Imemory was installed at the end of 1981. During1983 [he machine was upgraded to a Group 2 and a
fu rther mega by te of'mem ory was added. Early in 1984 
tie real nlOry wa"is increasetI to the MaXimumIIlll f'Orthe
machine, iamlc Ion r Megabytes. Administrative work was niosed to a1 Il1M S.\stem 36 purchased in1983. 

Diuring 1985 the '(T(waS ugrad 1(iroup 5to G4t
and real nicmor\ increased to six megabytes. Themachine ctirren tlvhas a nip rating of 1.3, about ,ix (SAS Institute, Raleigh, North 

find. liud.Personnel (Positions) Bud. Act. Bund. iud.85 86 87 88 89 l id. huil. Actl. iud. Bind. Bud. Bud.5 86 87 rS 89 85 86 87 88 89Agromeleorohogy I , I I I 2 2 2Land Systels 2 4 4 4 4I I I 2 
 3 3 3Total 
2 2 2 2 4 4 4 4 4 7 7 7 
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times its original rating as a 4331 (;rotp I. At present
IBMhas 1furtheru!'rodepathotherthara potential
mnieory of' I(- mcgab.tcs. In 1986, a further disk rnit 
was attached, f+ster taps were purcha ed to replace the8809's and a workstation adapter \was purchased to
facilitate thn' e(rrrcti~on of roreHterrniirals anld micro-
cormpiuters. 

The present co)nfig ation of the 4301 is as fhollows: 

1 4301 Group 5 (TI I with 6 rngab\ to: real mrenmory 
4 3370 ixed Disks IWits if 2 str'irg., \\2.4 gigabytes atotal ml 
1 3262 ILine Printcr rated 650 lilies pcr minute
1 52 t0Letter Otrtlity prirter rated 6(1 characters per 

second 

I Corrmlirlicarionl 
 Adaptor with 6 litiesI Work Station Adaptor 
I Calcomp Modd 965 Pilotter with 909 Controller
2 3430 Magnetic Tape Units 1600/6250 bpi 312 

kbvte per iecond 

AGROECOLOGICAL STUDIES 

Core Resources 

Senior staff 
Act. Bud. 

3 Cluster Controllers type 3276 
24 Displays tYpe 3278 including Operator Consoles
8 IJIM PC Microcomputers connected as 3 278's. 

The mach inc ruIs under the operating systemVM/CMS. Insta.led database software includes theproducts I1)MS/R (Cullinet Software, Inc. WestwoodMass, IISA), ISIS(II)RC Canada), and STAIRS (fI1M).
Statistical and Mathematical packages include SAS 

Carolina, USA),(GilNSIAT, GIlIM and NAG library (Numerical
Algorithm Group, Oxford, E~ngland), 'and MINOS 
(Stanlord University, California, USA). 

There are 81 registered users of the 4361 and the
systel is running at about 50,i of Ihe capacity of theupgraded ('PU. IDMS database systems have beenwritten and are currently in use in the four major CIAT 
programs and a collaborators Mailing List System has 
been provided f t Ihe ('omnmunication and linformationSupport Unit and Research Proianis. These systems
 
conttntie to be developed i) tIe Computing Section.
spite of tie increase in database activities, statisticalIrI 
processing by tie fiometrics Section of tIle Unit stilltakes a corsidfrablc (30-35) percentage of the cornpu
t akes ou re
 

lig re:;ources.
 
To flcilitate the 
 interchange of' inf'orma.tion the

Comipuit ing Sect ion publishes a newsletter and there is aUsers Group made up of represertatives of the pro
grais and staff of the Data Services Unit. 

Scientific 
and supervisory Cleri'al ::rid other 



Direct costs ( 1986 tJSS ill thoisan . 

0urrent budget Proposed 

Actual 
1985 

Rc d 
1980 

udgc! 
1987 

Personnel 
Supplies and 
Travel 
Replacement 

services 

equipment 

121S 
7 

14 
-

123 
11 
12 

I 

249 
21 
25 
2 

149 1.17 297 

Program Commentary 

One of the mnost important underlying reasons for 
agrocclogical analysis is that cro, :nd pasture im-
pro)verent for less-favored areas and their wider di-
versit\ ol production constraints imposes severe pro-

onnew 
tramisfcr. I.C s-lt\)rc(l productiot ones, i.e.,mstTo 
nlirrigated areas ill the tropics with a wide range oif 
soil constraints and insect and disease pressures, are the 
naintarects i)f('lAT research. The rate of progress in 
,genetic improveetncnt ofanryspecics is gencralN invrselv 
pr(op(irtitilal to the number of, constraints to be over-
come throtugh new genetic variability. It is clear that 
c'curate inlormation on the relevant constraints ineach 

/one, is essential at a;istages of increasing production 
and prodIuctiVity foo)()d illthe 

bluis il teclinology design, development, and 

o1' basic commnlnolities 
tropics. This need is cven inlore critical in lhe small-fat Ill 
situation since the cnvironnmiital conditions on I'arns 
in this sector, particularly those in Latin America, are 
geti.l¢l more severe and constraints are nore varied 
than in the case of the large-farm sector. Given the great 
diversity of prevai liingclimates, soils, cropping systems, 
and soici )economic condit ions, the nced for an invento-
ry of production conditions in the snall-flarm sector is 
pressing. 

Objectives for agroecosystems analysis 

Some general areas have been identified that represent 
comnnon needs across CIAT programs with respect to 
agroecosyster in fforniation for the areas of' interest in 
each commnodity. "he:.c needs are reflected in the 
following objectives: 

To develop a systcn-m for environmental and 
socioeconomic asscssrtent of' intrioduction con-
straints in the production ariS of present or 
ItitUre iinportance in each CIAl coninimdity. 
Such assessment will allow for a more accurate 
definition of research priorities, and therefore of 

allocation of research resources among the wide 

range of alternatives available for action; 

To develop an agroecological inf'ormation system 
which can be integrated with the germplasin 
development process. This improved process will 
provide for a more cost-effective and efficient 

operation of tle cooperative gernplasn transfer 
and evaluation prograrns with collaborating na
tional instititions. The objective is essentially to 
reduce the burden on national institutions in

posed by testing all germplasm in all locations; 

To develop a data system which will permit the 
evaluation of responses of new genetic variability 

a %% 
tions in terms oif meteorological, edaphic, and 
agronomic fiactors. One example would be crop/ 

when exposed to ide range of selected condi

weather relations in international nurseries and in 
other experin neis; and 

devl p a data 5y:tcm whacl w,,ill provide a 
firm bae for coaupirmtivc socioeconomic studies 
On the Wide diversity of production zones. This 
sstcm will enable both ex-ante and ex-post 
assessmcot1s of' tile impact of new technology, in 
particular %iithinthe small-farm sector, so that the 

,research proc's can be fuirthc focused on real 
needs. In addition, the data systei will provide at 

,lmeditiml in which to asscss economically the 
development priorities for IIndcrutiliZcd frontier 
lands and to an.lzc emrktingand associated 
cCo(nomic coinstritts to increased prodtction and 
productivity. 

Research strategy 

A conputer-based information system designed Ir 
the needls of fotur ecologically -li',.ergent coninmodity 
program, must be flexible in order that the degree of 
detail ad scale provided is appropriate in each case. In 
addition, the collection oftdata, and its storage, retrieval, 
and analysis, miist be at a level ofdelinition appropriate 
to the re.ources available. In other woids,CIAT could 
not implenent a matssive new survey involving a great 
deal of field work. Accordiugly, a methr Jology has 
been developed which relies on prior surveys, census 
information, and local knowledge of the situation in 
elchi zone. nforniation is gained on an opportunistic
basis by CIAT personnel during duty travel and from 
the large nubnher of visiting scientists atid trainees f'rorn 
the region who visit CIAT and (n the use of rapid rural 
survey techniques in particular areas of interest. In this 
way, a cost-effective collection system has been devel
oped which appcars sutficictitly accurate. Any attempt 
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at a more detailed approach would probably be frus-
trated by lack of accurate local data. 

Progress of agroecosystem analysis in 
commodity programs 


The follo%ing examples illustrate some of the work 
completed and planned in the various programs. 

Tropical Past ures. The st idy on tie South A mc rica ni 
lowlands' has enabled a classification of the major 
ecosystems making up tie Program's area of interest. 
Aggregation ofthe land s\ stem units \within eact l major 
ecosystem has permitted a qualititati\'e issessment of 
the natural resources available in each ecosystem. The 
basic philosophy of the lr'ograin outlined iti this plan 
revolves arounld this classii.atiolr. 

In technology C\alittion and transfer, tile study has 
provided direction lo defining sites for regional exper-
iiiienits
within the gcrniplas ev;auation scheie of the 
Program. In the 'ltute, an accurate definitioi of the 
eiiviroriniinial constraints illeach land systeiii will 
provide a means for defiining new technology specifica 
tions, particularly with respect to gcrnplasin charac
teristics, fgr cach /(.lie. Economiic studies oil the relative 

advantages of different 
 iones \ilth icspcct itofulture 
development will facilitate national policy making. The 

studies are alread\ 
 in use at (IAT anld in Brazil and are 

in tile forl of comllplter files ill IIBRAPA. 


Beanls. [tie Program has beac considerably aided by
early studies in defining reseatrch priorities and strai-

'ocl ii . I I..ctIt I 5I lIand I Ain Ci iA IA ,(' i I Inini;.iI tropic 

SEED UNIT 

Core Resources 

Senior staff 

tegies and in the location of its primary sites for tile first 
two stages of the gerniplasm evaluation program. A 
climatic analysis oft he I 10 beanimicroregions permitted 
an assessment oftcrop/telperature conditions. It also 
CIAT-Palmiraverified that growing season temperattire conditions atand CIAT-Popavan are clearly repre

sentative of. and bracket, the iaj , proportion of 
production /ones (with respect to telip.,ature) inLatin 
America. 

With tie increasing interest of the Bean P'rogram in 
eastern Africa tile Unit's work has bcei extended. Crop
distribution, '.oils,atnd climate data ar, being compiled.
In tie fiieantiiie i preliminary agroecological zonation 
of African bean regions has been produced to aid the 
tiew efforts inthe region. 

Rice. Initial studies have begun to dcline, locate, aindclassify the ilicroregions of production oii tl;llld rice in 
South and Central America. ('ensus data have defined
municipal level inifbrniation on which to aggregate data 
into delinable and refitively liomogenous icroregions.
This information is vitally ncded to help define more 
closely the research strategy lfOr the upland sector. 

Cassava. The cassava production Zone or ecosysten
classificatiti providedi in thi:; plan is a preliminary
oiie.l)etailed analysis of cassava distribution is now 
under way. An inventory of' Latin American cassava 
production at a scale of' 1:5,000,000 has been produced 
and tias given v'aluable insight into tie range ofenvironments encountered. Present projects are tmicro
region definition and database design. As these projectsare completed and the data base becomes operational, a 
reevaluation of a cassava agr'oecozone classification 
w ill be feasible. 

Scientific
andsupervisory Clerical and other 

Personnel (Positions) 
Act. Bud. Bud. Bud. Buud. 
85 86 87 88 89 

Act. 
85 

ud. filld. 
86 87 

Bud. 
88 

Bud. 
89 

Act. Bud. Bud. Bud. Bud. 
85 86 87 88 89 

Seed Specialists 

"Ioiil 
2 

2 

2 

2 

2 

2 

2 6 

6 

6 

, 

6 

6 

6 

6 

6 

6 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 
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Direct costs (1986 US$ in thousands). 

Current budget Proposed 
ActualRee budge 
Actual Re1id 

Personnel 313 342 342 
Supplies and services 90 75 75 
Travel 33 31 31 
Replacement equipment 70 21 21 

500 469 469 

Program Commentary 

Ihe need for a Seed Unit at ClAl grew out of' two 
dif'ferent problem contexts. First, the CIAT commodity 

programs-neans, rice, tropical pastures, and cassava-
have reached astage OI devCpltent where a centralized 
support service for the production, processing, and 
distrihuti(n of breeder and basic seed represens the 
metost raimonal and obx'iouis routle or the sireamliiing of 
sced-rclatcd activities at the ('ceter. Second, the flow of 
new materials emanating from CIAT's research pro-
grams was hampered hy the fact that in many latin 
'\nericau tld ( 'aribheain cuintrics there was only anl 
ii.i[)ient 'el indltt'trV at the national level and which 
needed ICttuMIiind and systcmatic assistalcc r'lrr tile 
international l'el to accelerate dcx eh pinent. Re-
gardling the latter point, ('IAF was an ob,,iotus choice 
for Ihc location of nl interilatiOtial intt in the devel-

tpment of national seetl plrtollallll. In ,Zditionl. CIAT 
Wa11sconcerned about ailneed (,oi str ngllelrtseed sector ill 
latin America and thi ('a ribbcani that is capable of 

delivering seCeL o itprIoC d materials to the prolucer 
level. The (.'enteI Ihd available the necessary condititons 
for hostitw L successful sccd effort: physical facilities for 
see(l 1prtoduct ti , an extensive training infrastrticture, 
expertise on sced-related aspects, and an international 
inode of operationt, 

The firs[t phase ot the Seed lnit special project, 
\riinanced the Swiss )ev'elopmetnt ('ooperation 

(SD('), was for the three-year period .Januarv 1979 to 
lDcccn cr 198 . lie second phase was for tle periOd 
Jantuarv 1982 to I)ecember 1983. iring the third 
phase, 1984-1986, the Unit continues a, a restricted core 
activity with ,SI)(' support, 

The ob.jectives of the Seed Init at CIAI are: 

'o train personnel in government and private 

institutions, prinmrily from Latin American and 
Caribbean cotntrics, in viarious aspects of seed 
industry and seed pi -grain development; 

To extend technical collaboration to countries in 
the region interested in seed program devel
opment, with the aim of expanding tile production 
of* high quality seed of improved cultivars at all 
levels from the breeder to the commercial stage, 
with emphasis on, but not restricted to, the 

commodities with which CIAT works; 

To conduct specific research in seed technology 
which is relevant to CIAT commodity interests 

and relevant to problems that collaborato"i at the 
national level are faced with; 

To provide CIA]I with a single unit to cooperate 
with commodity programs in multiplying, proces
sing, storing, and (list ribut ing advanced experi
mental materials, or Breeder and Basic Seed, to 
collaborating count rics for further multiplication; 

and 
1o disseminate intorniation on seed activities, 
advances in seed technology, and the availability 
of promising materials in the region. 

The plroject includes two internationally recruited 
scientists with a full complement of' support services', 
resources for consultants and visiting scientists, plus 
scholarship monies for postgraduate interns. Also 
included in the initial project were resourtes for the 
remodelling of' existing buildings and for the construe
titon of additional facilities for the operation of' seed
related activities (seed processing, storage, laboratory 
spaces for training pittlposes, and otfice/vorking spaces 
or stafllolthe Seed Unit). 

)"'-ing the period 1979 to the present, the Unit has 
tlai':;iN concentracd its efforts on: 

Training. A combination of intensive seed production 
and seed techtnologx courses, advanced short courses, 
individualized in- service training, and M.Sc. thesik 
research opportunities are offered. In tile period 1979
1985, some 437 pr'ofessionals have received CIAT
based training by the Seed Unit. In additiom, the Seed 
Unit is supporting it-countrv training courses in the 
areas of seed production and seed technology. 

averrkshop.ls'[le Seed Unitw rganiites and conducts an 
average of one workshop per year to provide a forum 
for professionals with similar interests to exchange 
experiences and to work together in developing plans,
recoinicndations., and f'resh approaches to help seed
activities adva lice more rapidly. 

Technical collaboration. Assistance to seed programs, 
industries, an( associations contribute to developments 
at the national level. Subregional activities in Central 
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America and the Andean Zone have reinforced seed 
network developments. 

Seed production and supply'. "1h Seed (hit has 
supported tile CIAJ commodity research program-
especially rice, beans, and tropical pastures-with tproduction, drying, coVditiotling, and supply of basic 
seed ofprznising materials ad alreay released vae-
ties. 

Researeh. A limited research input in the area otscds 
is provided by the Seed hnit prinarily throuigh M .Sc.thesis programns.tile preparation aind disseiathio of
technical ptblications, workshop proceedings,ain
audiottorial units have spread seed technology and
product ioni uforniat iiVi the egie. lc ndditioy i 
newsletter every lotr iothilis Inproves commnunications 
on1 developmienits in the region and contributes to the 

strength-ening of the seed network. 


Status of the Seed Unit 

The emphasis by tie Seed Unit on training has 

resulted in 15 courses of different levels and specializa-
tion at CIAI o ,'crthe past seven years, involving 437 
participants. Seed technology and production training
pro\ided by the Seed U1nitat the sibregional a nd in-
coaritry level has involved a further 572 people. The 
hallenge during the next five years is to capitalize of]

this base oh trained people. 

The seed sector involves activities ranging from the 
crop research programs to the seed enterprises and 
marketing groups that sell s,:ed to tarulers. Successful 
national seed programs are those that develop clear 
goals and strategies and identify mechanisms to help allsegments of the sector develop and work together. One-
fourt of tle f(nriber Counrse participants ia recent 

program 
SLIVNacicontribtited 

development at the national 
itspecial 

level.
way 
In the futture 

ein 
increased lfollowupInceasd 111OVILJ)isIC~~d vit tesepeole o hlpis needed with these people to help 

them, other leaders in the seed sector, and their
 
governments, to focus more sharply on solutions that 

can help overcome limitations restricting the production 

and use of improved varieties by'farmers. The Seed Unit 

continues 
 to focus on iways to assist especially small 

farmers use better seed ot improved varieties. As a result 


of'Seed Unit activities, many natiomi 
programs are
directing more attention on the seed needs of small 
'armers. 

Significant differences exist among the countries in 
tile region with respect to development of their seed 

programs. The countries with the greatest need are 
in 
Central America, the Caribbean and the member 
countries of JUNAC (La Junta del Acuerdo de Carta-

gena, also known as Grupo Andino). Mechanisms an 
being sought to provide special assistance to thest 
subregions through ouLit reach programs linked to IhtSeed Un it to help accelerate the development of seec 
p 

pue
 
The basic seed production activities of the Seed Unit 

are helping to improe the availability of seed for 
further multiplication. This need is felt most acutely 

with tropical pasture seed. Increased ef'foit is needed ol 
systems for cassava propaga'ing material. At the national les el better organized and l'unctional basic seed
units are needed in mlanV countries to strengthen thelink between the crop research program and the rest of'
the seed multiplication and supply chain. Ilelping this 
aspect of national programs to become more tdynamic 
and effective remains a priority with the Seed Unit. 

Seed production and technology research in theregion is largely done in a few universities with special 
interest in seeds. The Seed Unit's research role mostly
has been limited to the work done by a few researchscholars involved in degree programs. File Unit has a 
comparative advantage on a few high-priority areas of 
special interest to the CIAT commodity programs and 
sister centers. Opportunities exist to assist the devel
opuent of collaborative research networks in the region 
to s;lve region-wide problems. A workshop held in 
1985 started joint thinking on priority areas of research 
for the region. The follow-up to proposals in that 

workshop can result in more work on high-priority 
areas and increased cooperation among researchers in 
the region. 

The Seed Unit provides the mechanism for continued 

ists In tme region. The continued improvement of te
 
newsletter, the frequent updating of the 
Directory of 
SoseddronladIsiuin',dvlpeto

Seed Personnel and
seed science Institutions", development of aanti technology data base locused tileonneeds of the region and subregion, and regional courses 

Ill
continue this network development process.
 
Donor and technical assistance agencies will need to 

continue assisting seed programs in the. region for at
 
least another decade. Through the knowledge accumu-"
 
lated and country status reports, the Seed Unit isinan
 

excellent position to work closely with these agencies ndeveloping projects and supporting their implementa
tion. Similarly, links with CIAT's sister international 

centers with program interests in the region will be 
strengthened. As seed units are started in other parts of 
the world, mechanisms are needed, and will be sought, 
to collaborate fully with them in their development and 
program implementation. 
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Achievements 

ihe Seed Unit in 1985 and 1986 contributed to a 
stn'ngthiced seed sector and the development of ima-
proved relationships between national crop research 
pr ogranis and the seed sector primarily through training 
courses, workshops, and seminars. The basic seed 
)roduction, technical collaboration, research, and 
information mnd communication have complemented 
these achievements. 

TheScd U it's st ratcg to tilor seed courses to meet 
needs is illustrated by the 1985 four-week Adva nced 
Course on Seed Quality and Disease Control. The 
course provided an integrated approach to quality and 
disease control starting with production and contiutiing 
through to seed marketing. Another innovation was tile 
Seed Fnterprise Management and Marketinrg Course 
offered in two subregion.: ('cntral America and the 
Andean Zone. 

In Colombia, a short CtroulSre 011 hltll cassava 
planting material ardi a workshop on .,iall-larier bean 
seed production represented new initiatives in 1985. The 
bean xarietal des:riptiorn ariu basic seed production 
course in Guatemala iII cooperation with the Cero ral 
American Berim Project represented a thircc-way collabo-
rative effort to assist that region's bean seed production 
activities. The UJnit also collaborated with CIMMYI"T.1i 
a one-week intensive seed course for 90 scientists from 
Asia, Africa, tie Middle Last, Latin America, and tile 
Caribbean. At CIA tlie ninth, regular, nine-week 
intensive seed production and techinology conurs' was 
offered to 34 participants froii the region. Ihie tenth 
course of this type is underway in early 1980 in English 
for participants from the Carribbeatn and other nglish-
speaking areas, 

A s;urvey Wilts conducted on 297 former Seed Unit 
course part icipa nts aid their supervisors. The results of' 
the survey were quite positive. All course participants 
returned to their jobs inmediately after training and 94 
percent \,,:re on seed sector activities at the time of the 
survey. Alumni found 70 percent of the course content 
to be highly relevant to their present work. Tl'heproficssional development of courrse participanrts clearly
had been affected positively. 

The first Workshop on Research and Training in 

Seed Production and Technology brought 51 partici
pants from 16 countries in the region including the USA 
and UK. The group gained information on research 
advances inside and outside the region and identified 
priority areas for futu re research and training. The Unit 
cooperated with ICRISAT (international ('iops 'Re
search Institut e tor the Sem i-Arid Tropics),
INTSORMll. InternationalSorghm andMillet Pro
grani), and INIFAI) (Iistituto Nacional de livcstiga
ciorics Forestales y Agropc,:uLa rias, Mexico) in orga

rnizing and conducting the first workshop in tile region 
oi II rghtin Secd Production. The Unit also contrib
uted to tile Panl Amnerican Sceed Seminar in Colomibia 

Md ;te ato ar Seed ein inoob 

The Unit was involved in the tnultiplication ofl37 tons 
of basic seed, sold 41 tons, ai(] conditioned 155 tons. 
(Seed not produced by CIATis corditioned as a service 
to ICA ard others near the Center.) 

Investigations on hain seed Liluality with respect to 
small farmers an( on disease control in rice seed 
production will coritribunte to seed technologica! solu
tiois niec(ed to increase the flow ot better quality seed 
froni crop re'earcli prograis to farmers. 

At the subregional level, he Seed Unit worked withIi 
the Central American Regional 'echnical Committee; 
the Regional Association of Seed Technologists for 
(enitral America, Panariia, and the Caribbean 
(ARIT'S); and .,JUNA(' to assist seed sector devel
opment prirrarily through Joint training activities. II 
the Southern Cone, a collaborative agreement with the 
('entro de Fstudos e Treinarnento em Tecnologia de 
Semenrites e Mudas (CEITREISEM) in Brazil was im
plemented in several ways, including the completion of 
a joint Course on Breeder and Basic Seed Production in 
early 1986 

Through information and communication a stronger 
seed network was developed. The main achievements 
included an improved newsletter, a seed sector directo
ry, a seed glossary, and a thesaurus of seed terms. 

Throughout the year the Seed Unit contributedindirectly to seed sector arid network development in 
regions other than Latin America and the Caribbean,including assistance to astudy of the feasibility of a Seed 
Unit ipe of activity in Africa. 
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Special Projects 

Seed Training 

iis special project provides for training in seed 
technology for the member countries of JUNAC. One 
course was offered in seed-quality control, and another 
will be held on seed enterpr ise management and market-
ing. The project also funds participants (one per 
count rv) to at iend a basic seed production course and 
one advanced course at CA'I 'during these two years, as 
vell as in service training. Funding for 1987 is not yet 

assured. 

Budget (1986 1IS$, 

t1lusands) 
1986 1987 

Personnel 
IHnoraria, stupends, and 

all reantes 10 10 
Supplies aid sCeices _
lravel 3 4LlUip, replacement and 

capit;d _ _ 
lrJiircct costs 6 6 
('ntingencies - -

Subtotil 19 20 
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INTERNATIONAL COOPERATION
 

TRAINING AND CONFERENCES 

Core Resources 

Scientific 
Senior staff and supervisory Clerical and other 

Personnel (Positions) 
Act. 

85 
Bud. 

86 
Bud. 

87 
Bud. 

88 
Bud. 

89 
Act. 
85 

Bud. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

Act. 
85 

Bud. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

Training 
Contertcxcs 

I I I 9 
I 

9 
I 

9 
I 

9 
I 

9 
I 

8 
2 

7 
3 

7 
3 

7 
3 

7 
3 

Total I I I I 1 10 I0 I) I0 I 10 10 10I0 J0 

Direct costs (1986 US$ in thousands). Program Commentary 
Curi,!nt budget Proposed 

budget
Actual Revised After a period of emphasis on short-course training in1985 1986 1987 all four commoditics, CIAT has increasingly moved 

towards in-country training courses conducted in coop-Personnel 417 425 425 ration with national research programs. At the sameStipend and allowances 726 670 676 tion tin al ea rc pras At he sameSupplies and services 110 137 137 time, continued heavy emphasis is placed on ndi-Travel 148 130 130 vidualized specializations of national research programReplacement equipment - 28 28 personnel at CIAT to help strengthen cooperating 
Total 1401 1396 1396 national research teams and regional conim,dity research networks. Doctoral and M.Sc. thesis training 
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continues to be given high priority although this type of 
activity is hampered by insufficient funds in the overall 
international donor community available to national' 
programs for academic study in agriculture, 

Status of Training and Conference 
activities 

To date, CIAT has provided training to some three 
thousand professionals. Throughout the years, CIAT 
has emphasized training in research methodology and 
production technology as related to the commodities in 
the Center's mandate. Recent suivey data show that 
60t) of CIAl's former trainees are actively working
with the commodities in Which they received training,
An additional 151.';continue to be active in agricultural
research, albeit not directly related to CIAT's corn-
modities. Neverthclesshc demand for the training of 
new personiel continties as national programs grow
and personnel liftto other institutions, including the 
private sector, 

nIterous coni
CIAT training has helped national programis of
si tle tropics tobecome stronger 

anumruounre in th trpcfo eoestgr
and to increase their capacity to engage in applied,
adaptive and validative research. CIAT-rained scien
lists are increasingly playing major roles in the selection 
and release of new varieties and attendant technologies.
Training has also been a key contributing factor in the 
establishment and development of international and 
regional research networks on beans, rice, tropical
pastures, and cassava. lhese networks not only facilitate 
the exchange of germplasm and technical information,
but also play an important role in the organization and 
conduct of cooperative research between CIAT and 
participating countrics. Conferences are the principal

tool for th exchange of information and the coordi na-

tion and development 
 of concerted research strategies

in the networks. 


In the last two years, the Training and Conferences 
Program has streamlined operations to focus more on 
concerted collaboration withI national research and
development programs so to interlink research efforts 

and move newly available technology toward producers'

fields. Three sets ofaction programs have been put into 

practice: 


A progressive shifting of emphasis from produc
tion coUrses at headquarters to in-country courses 
conducted by national institutions with the assis-
tance of CIAT. Such courses arc frequently coordi-
nated with the release of new varieties and/or
agronomic and plant protection practices; 

The development of national training plans based 

on expressed medium and long-term interest of 
the national programs and their scientific man
power needs with regard to CIAT's commodities; 
and 

The regionalization ofcourses to focus increasing
ly on the circumstances of specific regions. 

Degree-related training continues to receive high
priority, but actual increases in this type of training are 
difficult to realize for lack of funds for academic study.

After many years of focusing attention in training on 
Latin America, CIAT's growing role in Asia (cassava)
and Africa (beans) has led the Center to receive an 
increasing number of professionals for training from 
developing countries outside of Latin America and to 
organize relevant training opportunities in the respec
tive regions. 

Through the Seed Unit, ClAT has assumed a leader
ship role in providing training on seed technology in 
Latin America and the Caribbean and contributing tothe development ofseed programs in the region through 

a active conlference/worksh]op program. 

Future plans 

The table below shows the projections of training
activities in terms of number of participants and person
months for each type of training for the period 1986
1987. The growth in person-months is a result of the 
relative increase in longer-term training internships
(average 6 months), post-M.Sc. training (average 10 
months) and thesis training (average 14 months). Short 
courses at headquarters will gradually decrease as
short-term training is shifted to CIAT-assisted in
country courses. Funding for in-country short courses
 
is expected to conic mainly from 
 interested country
 
institutions. Regional courses will 
 increase substanally, p,
 

Special Projects 

Training in Root and Tuber Crops: Phase 
II 

This is a collaborative project involving CIAT, CIP 
(Centro Internacional de la Papa), arid IITA. It aims to 
help national programs to increase the production of 
root and tuber crops in the tropics by conducting
research on selected crops and developing scientific 
manpower to cooperatively adopt, generate, and transfer technology. 
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Budget (1986 Us$ in 

thousands) 

1986 1987 

Personnel 20 21
 
Training 130 111
 
Supplies and services 
 3 3 
Travel 10 11
 
kquip. replacement and
 

capital - -

Other 20 20
 
Overhead 
 15 12 

Subtotal 198 178 

Numbr of participants and person-months of training planned for 1986-1987. 

Type of training 1986 1987 

No. Person- No. Person-
Imonthi month 

Individual training 

Thesis research 25 350 32 448 
(M.Sc. and Ph.Dl.)

Specialited internships 120 720 140 1040 

Subtotal 145 1070 172 1488 

Group training 

M ultidisciplinary courses 28 42 15 22 
Specialied courses 90 135 100 180
Regional courses 48 48 72 72 

Su btotal 166 225 187 274 

Total 311 1295 359 1762 

In-country courses 600 300 680 340 

Confereoces. 

1986 1987 
Cost CostNo. of 

Events Participantsa Special Special Funding 
Core Projects Core Projects 

International Bean Trials 80 32,000 50,000 

Bean Breeders Wkshp. L.Am. 20 20,000 8,(010 28,000 

Bean Breeders Wkshp. 20 20,000 8,000 

Snapbean Wkshp. 40 20,700 61,200 c 

Onfarm Research 30 40,000 Ford Foundation 

Continucs 
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Conferences (continued). 

1986 1987 
Cost Cost 

No. ofEvents Participantsa Special Special Funding
Core Projects Core Projects
 

Method. of pilot project
for drying cassava 20 30,000 UNDP 
Process. ard utilization ofroots and tubers 24 33,600 UNDP 
Integrated production and

utilization of cassava 28 30,000 
Adv. committee RI-PT 30 21,100 21,000 IDRC 
RIEPT General Meeting 120 54,000 54,000 IDRC 
Centrosema Wkshp. 48 55,000
 
Wkshp. for agric.


communicators 25 4,000 16.6 25b IDRC 
international Rice Trials 60 30,000 30,000 IRRI 
a. Based ona i crage o USSI ( h00for tickcs and US$4001 for food. lodging, and other epeises.
h. Canadi; dollos. 
c. Pending. 

COMMUNICATION AND INFORMATION SUPPORT UNIT 
Core Resources 

ScientificSenior staff and supervisory Clerical and other
Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.Personnel (Positions) .85 86 87 88 89 8685 87 88 89 85 86 87 88 89Editor/Writing I I I I 1 2 2 2 2 IEditor/Publications 2 1 1 1 II I 1I I 4 5 55 5 1 I 1Training materials I 1

1 3 4 4 4 2 4 4 4Distribut. and marketing 
Graphic arts prod. 3 3 3 3 3

4 4 4 1Unit Head and Info.Serv. 1 1 1 1 
4 28 25 25 26 26

9 9 9 9 9 20 19 19 19 19 
Total 3 3 33 3 20 23 24 24 24 53 51 53 454 

Program Commentary define both audience and purpose for each product. 
These strategies result from close collaboration betweenTargeting CIAT's audiences the commodity programs and the Communication and 
Information Support Unit (CISU). Additiona!ly, aAs the commodity programs decentralize, and their number of studies have been implemented to determinebreeding and technology development strategies grow the needs of specific audiences, their disciplinary spemore complex, it has become increasingly important to cialization, their media preferences, and their informadevelop highly specific communication strategies that tion-seeking habits. 
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Areas witlh new research elloris, for exa.m1ple, ILast ('oMiodity-specific tiiisletters contlin infoi'urmation 
Alrica, lIndnesia. i,ledtl Iilippiinrs. re.1ceive on developments withil the prograns, new researchthe 
particular attention. A conisutltaint is condiicting all anid production technology-whether from ('fAT or 
ri-depth study ('lea res,.crh coiti itiiicatjti it Fast fromt other research instilutions-and co1inodity re-
Africa, vhu're special data collection elc'tortshave also filled newCs flotlil reio, al and tthat ion ollaborators. 
been insi igated. The purpose of these newsletters is to provide workers 

in existin tnetv otrks with regular itf'oritition on devel-
I)ir:I ,.+A0 1,t 1( 1 1,,I ,.'-; ill th11tU:+qllld&. i ptl tt illthat calllltn ftarea. 

('urreiti biitf,.el I'roj~oseL,coilfereice procedlings are If teni geinerated when the
ProosuedI_____________ 

\cttiial Re+,c,,,.d 

I98,5 190 1987 
i 

IPe'r+o1lncl 9)l3 1).] 997t 


Supplies ailldservicc + 
450 1s) 194s 5 

lrhaucl 0 29 2t)
 
Rl'lace.nilnt equipment 9 .1 


I(tal 13S8 t.16.1 1423 

Technical publications 

Research inltlolgraplts, studies oflthe impact ol tiew 
technholog .fel utanuals,.scietdific uitiches for publica-
iol il iilierlitatlal toin;ll!,, and oilier such publica-

lionts arc designed t) pro\JidC tropical agricullural 
sclntiss '. ithi the results ol cotntiluilg research at 
CIA'I. 


Training support materials 

I lrainig support materials emphasize the mastery of 
concepts related to specific training objectives. De. 
pending ,nttie oh.jectives anid course design, key topics 
lay be presented in lallulls, as handouts, oi ill tile 
form of aMdiotutoral units." These materials teach 
research methodology, dhevelop practical skills, and 
f'oster attitudes that facilitate technology trantsfer. 

Network publications 

Annual program reports, produced within tile con-
modity programs, provide an in-depth, yearly progress 
report on every ar,:a of 'ClATresearch. The reports are 
working documents, written in technical liingtMge. 

Network research data are made available to all the 
members of tile commodity research networks through 
a series of working reports, such as tile results of tile 
International Tropical Pastures Evaluation Netw ork 
(RIEPT),tile Internat ional Bean Yield and Adaptation 
Nursery (113YANj, and file International Rice Testing 
Program (I RP). 

niemlbrslf the networks convene, whether tie group is 

cotinodit*y or discipline oriented. These proceedings 
compile the reseaIich developeilInt s ol011 ent ire grollp of* 
collaborators under one pthlication. 

Reporting the Center's activities 

('IAT report is a full-color puiblication tlhat highlights 
(IAT research of the previous year and c(lmnunicates 

tie ('enter"s activities i!ld achievements in a popular 

and English.syle.This report ispublished in Spanih ill 

('IAT International. a trinestral newsletter, is spe
cilcallh devoted to keeping decision makers and other 
('IA] contacts informed on program developmients at 
(IAh'and itional prograi effocrts toward newprOduc
tioll and research methodology and utilization of' 
germilasin developed through the networks. W.ritten ill 
a lay stylC, it is published in both Spanish and English. 

Other kinds of ilOrnation products are also rol
tinely nieCedled by tileC(enter in o'ler to make its research
 
available to tie widest nunder of Jinterested persons at
 
an international level. 'hese include press releases,
 
articles on tile ('enter and its research efforts, catalogs, 
brochnures, flyers, and others. 

Library services 
A specialized library with a collection of' 33,000 

books, 25,(0(0 documents, and 2700 serials provides 
references and bibliographic research service to the staff 
of l AT and to its network collaborators. The Content 
pages, a current awareness service, ispublished monthly 
and distributed to CIAT staff and subscribers through
out the tropics. The tables of contents of over 800 
journals are listed, antd interested scientists can order 

copies of articles in their field. 

Specialized information centers 

I line with its global and global/restricted mandate 
for field beans, cassava, and tropical pastures, Cl tT 
has built Lip three specialized inf'orniation centers 
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(SIC's) in support ofeachl Of hbCst three coin mod. t ics 
Each SIC seeks to collect, albstract, and s\ ,tCiat icall\ 
file scientific doctmlcnts on the respctiie ctriilodities. 
and to use tlls databank to pro\ide scientific 1illortra-
tion to researchers in these comlrmodities. Scrvices 
include retrospective searches, reference and rcfcrral. 
current awareness ser\ cc and documttent deli\er, 

Volumes of abstracts of the scientific litcraturc are 
published three times per \car and distribiuted to (I Al 
stalfanl to subscribersli tie research instit titions in the 

tropics. 

Program staff 

To support the concept of integrated infbrmatiOn, 
CIS IJis comprised offive subsectioms, each headed h\ 
one of it multidisciplinary team of' specialists. lhe 
principal staff tCalm includes a science writer, a ptblic:I
tions mianager. air educat ioiial Inaterials specialist. an 
information specialist, and a production manlager.
Proicss mal slpp)rt staff have degrees ill a wid. lalge 
of spcItll/atiotis including biology, agronomy, cCO-
nltoIcs. jieJriciiltural llgilneellilg, fo(] sCielce, kil-
gu1ages, librarianship, and computer prI1gramingin1. All 
Work together t) provie ('VI and collaborating' 
scietitsts ,% comlnIl imitlh to0p (ialit, ti t ard inh1rnia-
tion support. 

Measurable productivity 

I)tu ring 195, ('I.,AT siaff p:'o~duced .91 research 
docuthnts, )f shmch 247 were pu blished by A1 '. 

Miajor s orks Included two corlcrie proceedings. six 
reeairch daita reports, three progress reports, three 
researcl nionograplis, three techtical manumals, 12 
newvsletters, tel bibliographic hltinics, and 12 sets f 
contetits pages. \ total of 70,000 publications and 
45,000 training materials were distributehd. Almost 
20.0) documents w\ere loaned and 2000 refcreicv 
qtiesiions answered. In all, ('IAT's inlorimatiom prod
ucts reached 139 different countyes. 

Marketing and distribution 

Incieasing attcntiom is also being giken to delivery
systenls ill order to assure tat information generated Iill 
CIAl's research prograis reacles tie end user. A 

publications catalog, air auditittitorials catalog, and a 

complete bibliography make all o lA l's publications 

available hy mail or through the ('IAl bookstore. hie 

multilevel, conrpiteri/cd mllailing list lias been upgraded 

to serve ts a datla base of" c)llabolators is well as a

listing of' inf rmation users. C'miptiteri/ed inventory 


control enables ClSIJ staff to study seasonal and 
geographical fluctuations in demand. 

_'opics of lew publications are sent to selected book 
reviewers, to agricultural data bases, and to libraries of 
almost 500 key institutions. (\IAT is an active partici
pant in agricultUral informition nletworks, including
A\RIS, A(GRINIER, ACii.INIAT, ;and SNICA. Dis
tributioi agellts il the U.S., Eut1rope., FHaiil, and 

ciador see that interested audienc, in their areas 
know anout ('IAT's work through direct mail, displays 

ilt prolessional societies, and jor book fairs world
\%ide. 

Special Projects 

Information Services 

An I )R('-financed project is ill progress. It aims to 
rtinforc, operations of the specialized information 
aall.lsis celters on Cassava, beans, and tropical pas
tties. Specific obe.ictivcs ire: Ifo cIssi'a, to strengthen 
the scientific compotent in staffing of' tIme center, 
increase outreach activities in Asia and Africa, and 
p)oluce state-of-tle-art reviews or- mlalnuials: for beans, 
to improve tIe capacity to collect and orgaini/e relevant 
docltllictlis iid produce state-of-the-altrt reviews orintauals:for pastilres, upgrade the itfOrinatiOm bulletin 
'stos Tropicales to becomne aimedium of' publicationfbrief IeCua rdh reporls and to produce a state-of-the

art rcvic\: and, for ll three centers, to strengthen the 
co1mm scrvices ava;ilabl s by ci mrpuiteriing t heir data 
bases, improving acquisition fiacilitics in Asia and 
Africa, duplicating microfiche sets, producing mini
bibliographies and inmproing promotion. 

Budget (1986 S$ in 

thousands) 

Pe rsmincl 1986 
I01 

1987 
45 

IHonraria, stipends, and 
allowances 49 38 

Supplcs and services 47 31 
ali\c[ _ _ 

liip. replacement .4nd 
cirilct c4sts 18 If 

(omitingencies _ _ 

Subtal 229 125 
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ADMINISTRATION
 

BOARD OF TRUSTEES Program Commentary 

Core Resources le C IAT Board olTrustees has 17 members. Normally 
the Board holds one annual meeting. Its executive 

)iject cost, 11986 1IS ill thousands). conmit tee, progran committee, audit committee, and 

Current budget Proposed lllillniationls coIlllittee mIcel at the tilie of the atinual 
budget meeting, plus at various intervals throughout the year as 

Actual Rcv.ised -tdcccd desirable and necessary . Budgeted here are the 
1985 1980 I97 costs for international andi national travel, honoraria, 

I lonoraria 49 51 51 per dicns, ;and oither expenses directly associated with
 
Supplies and services 7 22 22 tlie meeting of tie Board and its comnlmittees.
 
Travel 67 69 ot)
 

Total 123 142 142 

OFFICE OF THE DIRECTOR GENERAL 

Core Resources 

Scientific 
Senior staff and supervisory Clerical and other 

Act. Bud. Iud. Bud. Bud. Act. iud. Bud. Bud. Bud. Act. 13ud. Bud. Bud. Bud. 

Personnel (Positions) 85 86 87 88 89 85 86 87 88 89 85 86 87 88 89 

l)irector (eneral I I I I I I I I 1 1 2 2 2 2 2 
Assistant l)irector I I I I I I I I I I 
Intcrrial Auditor 3 3 3 3 3 I I I I 1 
Visitors' Office 3 3 3 3 3 2 2 2 2 2 
l)eputy I)ircctor General 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 
I)ircctrr of Finance I I I I I I I I I I I I I I I 

and Administration 

lTotal 5 5 5 5 5 0 It0 10 10 10 10 10 10 10 10 
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Direct costs ( 1986 US$ in thousands). Services). This division is he9.ded by a Deputy DirectorGeneral. 
Current budget Proposed

budget Research Division If comprises the Tropical PasturesActual Revised Program, the Rice Program, the Data Services Unit, the 
Seed Unit, and the Coordinating Office for TrainingPersonnel 919 865 865 and Conferences. The division is headed by a DeputySupplies and services 32 31 31 Director General. 

Travel 11)4 94 94Replacement equipment I 6 6 Finance and Administration is responsible for the
Other expenses 31 32 32 general services and finantcial administration, and isTotal 1087 1028 1028 headed by the Director of Finance and Administration. 

The Assistant )irector, in addition to being assigned 
staf responsibilities related to the office of the Director 
General and the Board of Trustees, has line respon-

Program Commentary, sibilities for the Comnunication and InformationSupport Unit and the Visitors Office. 
Three )ivision Ileads, the Assistant Director, and the The Office of the Internal Auditor is headed *v aInternal Auditor report to the Director General. General Administrative Staff (GAS) member who alsoThe fol lowing three divisions make tip the organization reports to the Director General. 
oft' C IAT. 

Budgeted in the Office of the Director General areResearch Division I consists of the Bean Program, the special resources for the international travel of'directingCassava Program, and the following r-scarch support staff of collaborating national institutions. These reunits: Genetic Resources, Biotechnology Research, Sta- sources are used to make p.ossible selected trips of suchtion Operations, and Research Services (except Data staff to CIAT for consultation ptrposes. 

ADMINISTRATIVE SUPPORT 

Core Resources 

Senior staff 
Scientific 

and supervisory Clerical and other 

Personnel (P'ositions) 
Act. 
85 

Bud. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

Act. 
85 

Bud. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

Act. 
85 

Bud. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

Controller 
Executive Officer 
Human Resources 
Supplies 
Systems and procedure!; 

I I I I I 
8 
4 
2 
5 
5 

8 
4 
2 
5 
6 

8 
4 
2 
5 
6 

8 
4 
2 
5 
6 

8 
4 
2 
5 
6 

18 
10 
13 
23 
5 

18 
10 
13 
22 
3 

18 
10 
13 
22 
3 

21 
10 
13 
22 
3 

21 
10 
!3 
22 
3 

Total I I I i 24 25 25 25 25 69 66 66 69 69 
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Direct costs (1986 USs in thousands). 

Current budget Proposed 

budget 
Actual Revised 

1985 1986 1987 

Pcrsonnel 1190 lOI 1081 
Supplies ald services 157 181 181 
Travel 32 32 32 
RIeplaCIerenl equipment 42 1 1 
Other expenses 40 48 48 

lotal 1461 1343 1343 

Program Commentary 

The responsibilities of the Administrative Support 
Scctin are to provide support to all CIAT activities ill 
order that they can carry otit tile research and training 
activities of the Center. The section includes the many 

necessary housekeeping and administrative/fiscal units 

iccessary to ensuire that rcscarclcrs have facilities to 

operate. It in"cluodes: 

Functions directly responsible to the Director of 
Finance and Administration: 

t-xecutive Officer 
Controller 
Treasurer 

Administrative Data Processing 
Miami Office 

Special Projects Office 

lIuictions that report to the Executive Officer: 

luni.n Resources
 

Purchasing/Supplies
 
Maintenance
 
Travel Office 
logot1 Office 

Security 
Food and Ilousing 

Aircraft Operations 
Carimagua Administration 

Some of tihe functions reporting lo the Executive 

Officer also appear in sell-supporting activities as they 
are designed to provide support through general in
come. I lowvcec, because of the nature of the service 
provided, they receive income from Core and Special 
Projcct sources. 

An I1NI System 36 Computer is used exclusively for 

fiscal a rid administrative soupport-its use began in mid

1984. Approximately 9V;) of initially planned applica
tions have been iInpleliented. 

CIAT opened its own office in Miami during 1986 in 
order to provide better purchasing, shipping, and 
importation service to CIAT in Colombia, as well as 
other CIAT operating sites. 
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GENERAL OPERATING EXPENSES
 

Core Resources 

Scientific 
Senior staff and supervisory Clerical and other

Act. Bud. Bud. Act.Bud. Bud.Personnel (Positions) 85 86 87 
Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.88 89 85 87 8986 88 85 86 8887 89

Physical plant 
4 4 4 4 4 53 53 53 53 53maintenancePhysical plant 

40 39 39 40 40securityPhysical plant 
11 1I If 1I 11gardenrsPhysical plant 

52 49 49 51 51cleaningMotor pool 
I I II I 51 48 48 50 50

Total 
5 5 5 5 5 207 200 20u 205 205 

Direct costs (1986 US$ in thousands). Progiam Commentary
(Currenlt budget Proposed 

Cundget bThe Palinira installations consi. t of about 20 buildingsActual Revised or complexes of buildings, inc'uding two1985 laboratory1986 1987 buildings, thiec office buildings, two field laboratorylersonnel 1282 1149 1149Supplies anid services 1115 882 882 
buildings, seed proces;ing and storage facilities, cornmunications an( library buildings, conference facilities,Travel 33 26

Replacement equipment 
26 food, housing and recrcationml facilities, six green-Other espenses 324 556 556677 164 16,1 

houses, warehouse, a gorlplasm ;tore and service
ain e han rate (549) (30() 1Total 2 49 7 473 

building f'or machinery and vehicle maintenance, latin( -12 dry facilities, and water treatment. The gross area of'2 24buildings is 42,000 m64 
2 of which about 50% is aircondi



tioned. The entire complex is served by about 37 kIm of 
roads, 25,000 in'of circulation areas and parking 
spaces, and is surrounded by about 10,000 nr' of 
giardlens, 

Other than electricity, for which onliy standby a 

emergency capacilv isniI intained, ('IAT provides all its 
own ,er*ices. The Physical Plant includes resources to 
Iin these services, maintain all buildings and gr'ound1s, 

and provide seencritv. 

CIAT operates a Iket of' about 250 vehicles which 
includes buses, trucks, vans, pickups,jeeps, and passen
ger cars tro:. various idltlf.laCtLtls. The Motor Pool is 
responsible for servicing, repairing, and maintaining 

these vehicles and for proviting hus servics to transport 
personnel to and from work and regular services during
ihe day aml ih o.'l dIaliafrepyes
Iight to Cali and Palmira hr employees, 
tiliiiiing part ic I tt , and visitors. 
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SELF-SUPPORTING AND 
INCOME-GENERATING ACTIVITIES 

CIAT has several self-supporting activities, which are 
meant to break even, and several otber activities which 
generate income in excess of the extra costs incurred, 
Activities falling under the two groupings are as follows: 

Self-supporting 

Food and housing 
Aircraft operation 
Publications fund 
Seed processing and 

conditioning 
"PROCIAT" health 

service 

Income-generating 

Farm production 

Cattle herds 
Seed marketing 
Special project support 

None of these activities appear separately in this 
budget document although in some cases significant 
amounts are tharged to the core budget. Examples of 
this are: the food operation, which is partly supported
by a subsidy which is charged as a personnel cost; andthe aircraft, peration, which is funded by charges to the 

respective in dividual programs' travel budgets. 
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CAPITAL REQUIREMENTS
 

The proposed capital budget of I 1S1,078,000 includes US$675,000 budget is for equipment purchase, part of 
US$250,000 for development of the (ienctic Resources which is to support new activities in the Review List (see 
Unit building and IJS$153,000 for the construction of a page 15). 
quarantine greenhouse (see page 18). The remainder of 
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TABLES 

I. SIi Miary o1' Man-Years and Costs by Program and Activity 

II. S01'mar' (4 Sou rces arnd Application of Funds 

Ill. Summary Financial lata 19%4-1I ,]/ 

IV. Table of, Positions and Manpower 
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CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL
 

SUMMARY FINANCIAL DATA 1984-1987
 

1986 
Actual Actual Approved 
1984 1985 _ 

Current Assets 
Cash and Banks 
Receivable from Donors 
Receivable from Employees 
Receivable from Others 
Inventories 

Prepaid Expenses 
Properties for Sale 

2,841 

834 

168 

1,975 

1,678 

72 

201 

2,804 

2,751 

216 

1,213 

1,986 

73 

343 

3,500 

900 

300 

2,000 

500 

80 

200 

Total. Current Assets 7,769 9,386 7,480 

Long-Term Accounts Receivable 
and Other Assets 1,019 788 1,215 

Fixed Assets 
Research Equipment 
Ai:plane 

Vehicles 

Furnishings & Office Equip. 

5,787 

1,299 

2,796 

2,154 

5,844 

1,299 

3,422 

2,546 
Buildings, Lands & 
Construction in Progress 7.766 8,189 

Total Fixed Assets 19,802 21,300 21,852 

TOTAL ASSETS 282 29 3114 302547 

Libilities
 
Bank Overdrafts 
 125 204 
 100 

Accounts Payable 
 3,851 5,046 
 4,183

Employee's Social Benefits 
 1,516 1,237 1,835 

Crants Received in
 
Advance 


1,994 600 


Total Liabilities 
 5,492 8,481 
 6,718 


Fund Balances
 
Invested in Fixed Assets 
 19,802 21,300 21,852 

Unexpended Funds (Deficit)
 

Core Unrestricted 
 (39) (33)

Working Fund Grants 
 1,245 1,245 1,577 

Special Core Projects 1,220 
 -
 _

Other Special Projects 
 870 481 400 


Total Fund Balances 
 23,098 22,993 23,89 


TOTAL LIABILITIES AND
FUND BALANCES 
 28 59 0 L 7 4 3O4 7 


TABLE I1I
 

udiet 
Current Budget
 
Estimate 1987
 

3,500 3,500
 
900 900
 
300 300
 

2,000 2,000
 
417 254
 
80 80
 

200 200
 

7,397 7,234
 

1,215 1,215
 

22,013 23,091
 

30h4
 

100 100
 
4,100 3,962
 
1,835 1,835
 

600 600
 

6,635 6,497
 

22,013 23,091
 

1,577 1,752
 

400 200
 

23,990 25,043
 

30
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LIST OF ACRONYMS OF ENTITES AND PROJECTS CITED
 

AGLINET Agricultural Libraries Network. 

AGRINTER Sistema Interamericano die lformaci6n para las Ciencias Agricolas. (Also known as Inter-
American Inforniation System of Agricultural Sciences.) 

AGRIS international lillormation System for the Agricultural Sciences and Technology (FAO). 

A RTES Asociaci6n Regional I Tecn6logos en Scmillas (forCentral America, Panama and the Caribbean 
region). 

BR U Biotechnology Research Unit, CIAT, C'olom bia. 

CENARGEN Centro Nacional dc Recursos Gendticos, Brazil. 

CETREISE.M Centro ie Fstudos e Ireinamento cm Tccno!ogia 

CGIAR Cotnst:'tative Group on International Agricultural 

de Sementes e Mudas, Brazil. 

Research. 

R'SCACGITT P Regional Co-ordination Centre for Research and l)evelopment of Coarse Grains, Pulses, 
Roots, and Tuber Crops in tihe Iluid Tropics of Asia and the Pacific, Indonesia. 

CIAT Centro Intcrnacioial dc Agrictiltura Tropical, Colombia. 

CIBC Cdinmonwealth Instiltle of Biological Control, U.K. 

CIMMYT Centro Internacional dc Mcjri miento de Maiz y Trigo, Mexico. 

CIP Centro Internacional de Ia Papa, Peru. 

CPAC Centro de Pcsquisa Agropccu'iria dos Cerrados, Brazil. 

DRI Desarrollo Rural Integrado, Colombia. 

EMBRAPA Empresa lir;silcira de Pcsquisa Agropecuiria, Brazil. 

EPR External Program Review. 
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ESCAP Economic and Social Commission for Asia and the Pacific, Thailand.
 

GRU Genetic Resources Unit, CIAT, Colombia.
 

IARC International Agricultural Research Center.
 

Il3 PG R International 
 Board fOr Plant Genetic Resources, Italy.
 

II3YAN International Bean 
 Yield and Adaptation Nursery, CIAT, Colombia.
 

ICA 
 Institi to Colomthia no Agropcctiario, Colombia.
 

ICRISAI International 
 Crops Research InstituLte for the Semi-Arid Tropics, India.
 

ICRO International ('Cell Research Organization.
 

ICTA 
 InStituto ic Ciencia y Tecriologia Agricolas, (iatemala.
 

IDIAP lInstitu10 IC InVestigac16Io Agr-opcuari (Ic PaIaI'i.
 

I DRC International )evelopmcnt 
 Research Centre, Canada.
 

IFI)C International Fertilizer Dcvclopment (enter, I I.S.A.
 

IITA International 
 Institute of T:opicai Agrictulture, Nigeria.
 

I LCA International l.ivestock 
 Center for Africa, Ethiopia.
 
IN I[A 1) listituto Nacional de Invcstigacioncs Forestiles y Agropecuarias, Mexico.
 
INIPA 
 Instittito Nacional de I vestigaciones y Promoci6n Agraria, Peru.
 

INTSORMIL 
 Internatonal Sorghum and Millet Program, U.S.A.
 

I RAT Institut dc Recherches Agronom iq ies 
 ropicales ct de Cultives Vivrires, France.
 

IRRI International Rice Research 
 Institute, lhilippines.
 

I RTP International 
 Rice Testing Program, Philippines.
 

I VITA 
 ]nstitlio Vetcrinario dc Invcstig.ci6n Tropical y de Altura, Peru.
 
MI RCI-N UNt-I'/UNEI:SC'O/('R(O Microbiological 
 Resource Centre, Sweden.
 

ORSTOM Officc de 
 hi Reclerche Scienltifique ct Techlique d'Ouitrc-Mer, France.
 
RI FPT RLd Ilt ernctionalI e
(ICva uaci6rl Lie IPastos lropicales, Colombia (transl. as International 

Tropical Pastures I:valuiation Nctwork). 

SA )(C" Southern African )evelopment Coordination Confcrencc. 

SI)C Swiss Developmernt Cooperation. 

SNICA Stlsistcnia Nacional dc Inforrlaci6n cn Ci, lcias Agropecuarias (Colom bia) 

TA C "lechnical Advisory Cromnmittee of the CGIAR. 

TDRI Tropical I)cvelopmcnt and Research Institute, U.K. 

UNDP United Nations Development Programnle. 

UNFP United Nations lnvironlental Programme. 

UNESCO United Nations Education, Scientific and Cultural Organization. 
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Abbreviations used in text: 

B(C M V Ican conmon mosaic virus. 

BNIMV Bean mild mosaic virus. 

13NF Biological nitrogen fixation. 
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