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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
CGIAK—is given in the following statement of objec-
tives:

To generate and dehiver, in colluboration with
national and regronal institetions, improved tech-
nology which will contribute to increased produc-
tion, productivity, and quality ot specitic food
commoditics iy the tropies—principally countries
in Latin America and the Canbbean—thereby
enabling producers und consumers. especially
those with limited resources, te increase their
purchasing power and improve their nutrition.!

The CIAT strategy to accoraplish these objectives is
sumimarized by the following statements regarding
resource emphasis, commodity choice, mstitutional
role, und scope of activities,

Rescurce Emphasis

CIAT'S strategy cmphasizes enhanced production
through increased resouree productivity on farms with
limited resources and on underutilized land. By con-
tributing to the improvement of productivity on small-
and medium-scale farme, the Center seeks to provide
forincreased rural imcome and emplovment, moderate
and stable food prices, and improved diets, especially
of the low-income population in rural and urban
arcas. Technology which contributes to the expansion
of agricultural production of suitable commodities on
the less fertile frontier lands makes possible the release

L. Statement of objectives and strategies as approved by the CEAT Board ot
Trustees at ity annval meeting in 1983

of the more fertile lands for maximum crop cultiva-
tion. Hence more efficient food and animal production
is achieved by using both poor and fertile land
resourees.

Commodity Choice

Commodities included under CIAT's mandate are
predominantly tood staples. Each commodity has one
or more of the following attributes: it is a relatively
inexpensive source of calories; it is a relatively inex-
pensive source of protein: and it is an important
component in the food budget of low-income con-
sumers in the geographic region of emphasis. Com-
moditics are selected for their potential to augment the
productivity and incomes of small farmers and/or to
contribute to increasing agriculhural production on
existing cultivated lands orin the agricuitural frontier.

Institutional Role

A basic premise of CTAT s strategy is that it represents
only one small segment of the agricultural research
and development matrix. All the Center’s activities,
therefore, are viewed as complementary to those of
other organizations. Linkage to other closely related
activities is essential in developing effective research
networks that caprure economies of scale in research
on the chosen commuodities. Such activities involve
such groups as national research and extension
systems, advanced scientific institutions, and related
international programs,

The most important inierface is that with national
research systems. In partnership with these programs,
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CIAT concentrates on activitics in which it has a clear
comparative advantage and in which the results have
international transferability. Such activities include
the assembly of germplasm banks: large-scale screen-
ing, crossing, and sclection; methodology devel-
opment; and information services. CIAT attempts to
strengthen collaboration and to encourage horizontal
technology transfer among national programs by
helping to develop and 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 and
developing countries are linked with CIAT activities
to provide basic rescarch inputs and specialized re-
search services that complement and support CIAT's
more problem-solving rescarch.

The principle of complementarity also applies to
other international institutions, especially sister cen-
ters within the CGIAR system. Through informal
discussions and formal agreements cooperation and

division of labor is defined to maximize the benefits of

comparative advantage and minimize duplication.

Scope of Activities

CIAT's cfforts are predominantly focused on the
American tropics. Its commodities are selected for
theirimportance in this region. Yet, within the CGIAR
system the Center has been assigned broader respon-
sibilities for given commodities. CIAT is differentiat-
ing functional responsibilities on the basis of their
being cither principal mandates or regional respon-
sibilities.

Principal Mandates

For commodities for which CIAT is assigned a
principal mandate, CIAT assumes the following re-
sponsibilitics,
I. Assemble, maintain, and make available the
world germplasm collection.

2. Conduct specialized strategic research,

3. Generate improved production technology
components for, and develop cooperative

activities with, national research systems in all
regions in the developing world where the
commodity is important and where no sister
CGIAR center is assuming regional respon-
sibilities.

4. Provide, on a global basis, inservice training
for professionals in the specialized: strategic
areas of research,

5. Providespecialized inservice and production-
oriented training for professionals from coun-
tries where no other CGIAR center has
regional responsibilities.

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

7. Supporttheactivities of another institution or
institutions, it any. which has regional re-
-sponsibilities for that commodity.

Regional Responsibilities

This category applies when a sister CGIAR center has
global responsibilities for a commodity and, in close
cooperation with that center, CIAT takes on the
mandates 3 and 5. Together with national research
systems, it identifies principal production constraints.
Inclose collaboration with the center having principal
rcsponslbllm CIAT seeks to facititate such activities
as are required to overcome such constraints.

Current Mandate

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

. Principal responsibilities for beans (Phaseolus
vulgaris and related species) and cassava
(Manihot esculenta).

2. Principal responsibilities for tropical pasturces

with specific responsibilities for the acid in-
fertile soils of the American tropics.

3. Regional responsibilities for rice with specific
responsibilities for the American tropics.



GOVERNANCE, ORGANIZATION,
AND RESEARCH SITES

The Board of Trustees

CIAT is governed by an independent Board of
Trustees. The membership of the 1987-1988 Board is
as follows:

Name Country of origin

Wilham E. Tossell

(Chairman) Canada
Nohra de Junguito

(Vice-Chairwoman) Colombia
William A. Carlson USA
Eduardo Casas Diaz Mexico
Dely P. Gapasin Philippines
Ken-ichi Hayashi Japan

Frederick . Hutchinson USA
Gabriel Montes Ilamas Colombia
John 1.. Nickel

(Director General) USA

Josef Neoesberger Switzerland
Marco Palacios Rozo Colombia
Luis Guillermo Parra Colombia
Michel Petit France
Rodrigo Tarté Panama
Helio Tollini Brazil
Fredrick Wang'ati Kenya
Armando Samper Gnecco

(Chairman Emeritus) Colombia

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

Organizational Structure

Organizationaliy, CIAT is comprised of three divi-
stons. Research Division 1 consists of the commodity
research programs for beans and cassava, as well as the
Biotechnology 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 the Coordi-
nating Oftice for Traimng and Conferences. The third
division, Finance and Administration, is responsible for
the general services and financial administration.,

Research Sites

CIAT's rescarch activities are concentrated at five
locations in Colombia: the headquarters at Palmira,
near Cali; Santander de Quilichao, 60 kilometers
south of Cali, and characterized by acid, infertile soils;
an intermediate altitude station at Popayian, 180
kilometers south of Cali; a substation for upland rice
research in Santa Rosa, near Villavicencio (Meta); and
Carimagua in the Eastern Plains of Colombia which is
comanaged with ICA. In addition, pasture research is
also carried out in Brazil at CPAC of the Brazilian
agricultural rescarch system (EMBRAPA). CIAT also
maintains cooperative agreecments with other national
and regional institutions to he!p carry out regional and
international testing activities at many locaticns. In
some cases, these agreements help support outposted
staff members who conduct research or support
commodity networks.



SUMMARY OF ACHIEVEMENTS

Despite a levelling off of core funding in recent years,
the Center has systematically sought to fulfill its role as
projected inits *Medium-term Plan for 1985 to 1990."

This has been made possible through o series of

interlinked developments, including:

I Obtaining sizeable special project funds, a
large portion ot which are used to expand and
intensify CIAT'S international commodity
networks, espeerally in relation to beans in
Africa.

2. Systematically building up collaborative re-
search projects with advanced rescarch insti-
tutions around the world, which gieatly con-
tributes to the effectiveness of the Center's
research efforts.

-

Strategic use of the contributions of visiting
scientists and postdoctoral tellows, both for
carrying out well-defined, one-time research
projects and to begin work that may ulti-
mately need attention by core-funded senior
staff.

4. Noticeable progress on the part of many
collaborating national programs, and of the
commodity networks in generai, in assuming
an increased degree of responsibility for re-
search and development tasks that formerly
were conducted by CIAT.

Impact of CIAT’s Work

The impact of CIAT's work is increasingly evident. In
beans, farmers in many arcas that have been assigned
high priority by the Bean Program and its national
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collaborators have shown their acceptance of im.
proved varieties. In selected countries, where, in spite
of limited resources, CIAT was able to conduct
systematic adoption studies, conservative estimates of
the additional wealth generated by the new bean
technology was close to US$25 million per year.
Moreover, the potential benefits of the production
technology now under development in castern and
southern Africa promise to be immense.

tn tropical pastures many years of highly innovative
and systematic germplasm development work have led
to a wide range of highly productive grass/legume
combinations which are stable over time and economn-
ically viable. Farmers are beginning to experiment
with this new technology on a large scale.

in cassava the recent breakthrough in terms of a
low-cost, safe preservation technology for the fresh
root pronmses to make tresh cassava available to the
urban and rurai population at reasonable, stable
prices. This will benetit both producers and consumers
in cassava-producing coumuizs. The integration of
production, processing, and marketing of dried cassa-
vi—successfully demonstrated in pilot projects in
which CIAT plaved a central role—holds great
promise for many cassava-producing countries, espe-
cially in Latin America,

In rice, the Program’s effor to help rice-growing
countries expand their rice production around well-
defined national plans, and the Program’s work on
reducing production costs {primarily through a fully
integrated approach to pest and disease control) are
showing signs of having major impact on national
production statistics.



Organizationally, the trend toward decentralization
has continued: the Bean Program is building up s
efforts on behalf of Africa, the Tropical Pastures
Program is iricreasingly seeking to have an impact in
tropical America outside the highly acid savanna
regions, and the Cassava Program is in a position to
materially contribute to cassava production outside
Latin America. The number of outposted staff is
increasing. Some of this increase 1s counterbalanced
by a corresponding decrease atheadquarters, although
CIAT 1s making every effort to ensure that its out-
posted stadf can count on a stable source of backup
support from headquarters.

Sclected major achievements of the four commodity
rescarch programs during the reporting period. 1986-
1987, are described, together with achievements in the
areas of Training, Genetic Resources, Biotechnology
Rescarch, Seed Technology, and Communication and
Information.

Tropical Pastures Program

A. A germplasm pool of more than 18,000 acces-
stons, complemented by a parallel collection of
Rhizobium, provides the Program with the basic
resources to attack the need forimproved grasses
and legumes for the Brazihian, Venezuelan, and
Colombuian savannas. Several genera and species
have already beemidentitied as being well adapt-
ed to the conditions of one or more of the
ccosystems i which the Program works: the
grasses Andropovon vavanws, Brachiaria spp..
Panicum maximum; and the legumes Arachis
spp.. Centrosema spp.. Desmodium spp.,
Stvlosanthes spp.. and Pucraria phaseoloides.

To support the germplasm collection, an inven-
tory of land resources with edaphic. topo-
graphic, and climatic characterizations of the
region has been developed. The information s
organized in a systematic manner and is casily
retrievable. The Program has assessed the bin-
logicaland cconomic parameters of the extensive
cattle-production systems that are predominant
in the savannas, and this data is also in constant
use in the evaluation of germplasm and technol-
ogices.

B.  The productivity ot & “first-generation technol-
ogy” for savanna ccosystems, based on envi-
ronmentally adapted, grass-legume pastures for
example, A gayanus + S, capitara, has been
tested in farmers’ ticlds and under farmer man-

agement, with encouraging results— similar to
those obtained at Carimagua. There it was found
that the combination produced 150 kg of live-
weight gains per animal per year, and 230 kg per
ha per year. This represented a two-fold increase
in individuat hveweight gains and moie than a
ten-told increase in the productivity per area for
savanna grasslands.

These varieties have peen released by national
programs. Andropogon gavanus CIAT 621 has
been released by Colombia, Brazil, Venczuela,
Peru, and Panama. Styvlosanthes capitata CIAT
10280, which was released by ICA in Colombia,
1s being adopted in the savannas of Colombia in
association with 4. gayvanus, and this will in-
crease once seed becomes commercially avail-
able, Similarly, the legume Stylosanthes guianen-
sis CIATT 184 was released in Peru for the humid
tropics. Initial commercial seed multiplication is
underway.

A “second-generation teehnology™ s proving to
be even more productive than those that have
already beenreleased, inthe case of associations
ot A. gavanuy and Brachiaria dictvoneura CIAT
6133 with Centrosema acutifolivm CIAT 5277,
The productivity of these associations is 20-30 kg
higher in mdividual animal gains than those
obtained with A. gayvanus and S capirara. 1tis
highly encouraging to see that these associations
are performing well under a wide range of
mandagenment regimes, which is an important
characteristic for future adoption. This second-
generation technology is also being exposed 1o
farmers. ICA in Colombia will release Brachiaria
dictvoncura CIAT 013 and Centrosema acutifo-
lien CIAT 5277 during 1987,

Through the formation of the Imernational
Tropical Pastures Evaluation Netwoik (RIEPT)
in 1979, an effective mechanism was established
for collaboratnion with and among the national
rescarch programs working on pastures.
Through RIEPT, pasture research programs,
targe and small, are working together toward the
development of new pasture technology that will
allow the expansion of the cattle industry into
marginal and frontier lands. At present, RIEPT
15 conducting more than 200 trials in tropical
America, and more than 120 scientists from
institutions in 1§ countries are taking part in
systematic screening of germplasm and pasture
evaluation. To support the collaborative efforts
of RIEPT, the network has produced five man-
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uals dealing with the shared methodologies
used in rescarch, from agronomie research to the
evaluation of pastures under grazing. RIEPT is
catalyzing a massive continental effortin pasture
research that will not only contribute (o in-
ereasing the productivity of beet and milk pro-
duction systems in marginal and {ronticr areas.
but will also help to free prime. fertile lands that
are now used for cattle production, so that the
countries of Latin America can increase expan-
sion of crop production to feed their popula-
tions.

Bean Program

AL

The Bean Program’s breeding strategy, based on
stress tolerance, saw o “fine tuning™ of rescarch
efforts, directed toward incorporating those
types ol resistance that were lacking in superior
lines. For example, the high susceptibility of
landraces (especialls red-seeded. carly, Central
American criollos) to RCMV has prevented their
wide use in genetic improvenmient and produc-
tion. Now that the linkage is broken between the
[-gene and the unstable, “oft-color™ reds, the
I-gene s being imncorporated into a wide range of
tandraces through backerossing or a moditied
backcrossing sehieme. The true-red, BCM Vere-
ststant landraces wiil be available for wide
testing, s well as for use i breeding programs,
in carly 1987,

Sometimes deficiencies are encountered . even in
highly successtul vurieties, when the variety is
put into routine agricultural production. An-
other aspect of “fine tuning™ in our genetic
improvement program is, therefore. that of
improving newly released and successtul varie-
ties. Examples include the incorporation of
anthracnose resistance in “Talamanca,” and of
CBB resistance in "EMGOPA Ouro,” Seed size
has been increased, and CBB resistance incorpo-
rated, in excellent small-sceded fines such as

BAT 1297.

The major part of the collection of Phascotus
coccineus has been evaluated and multiplied, and
an international /. coceineus trial was distributed
to several countries. This germplasm may be
used directly or ss a donor parent to the common
bean, for breeding resistance. The multiplication
of the collectinn has also been initiated.

The previously identified, new sources of re-
sistance to BGMV in grain types other than

black, have been further exploited. Lines re-
sulting from crosses involving these resistance
sources (for example, Pinto, Garapato, A 429,
DOR 303, and others) show high levels of
resistances to BGMV and good performance
under stress in both Central and South America,

The race variability and racial geographic distri-
bution of halo blight has been claritied through
collaborative research with NVRS, in England.
Four races have been found, and parents have
been identified to breed for resistance to this
important African discase.

In mutated populations, plants were selected
that facked the ability to fix nitrogen in N-free
medium with high Rhizobium populaiions. These
non-nodulating plants can serve as a zero-level
check for nitrogen fixation, thereby climinating,
the need to use nonfixing species as a cheek in
bean breeding trials.

The presence of even moderate levels of soil
nitrogen inhibits nodulation, although the ni-
trogen level in the sotl may be inadequate to
permit normal plant development. Plants were
selected from mutated populations because they
were able to develop effective nodules under
high nitrogen tevels--these plants will be used 1o
develop variceties that are able to fix nitrogen,
ever in the presence of soil nitrogen.

High resistance to the bruchid, Zabrores subtay-
cratus, m wild accessions of the common bean is
due to the substitition of a part of the phascolin
protein by a new protein called arcelin, The
presence of this protein is now being used by the
Program (after rescarch was cempleted ina
collaborative project with the University of
Wisconsin) as o rapid screenimg technique for
Zabrotes subtasciatus resistance. Other com-
pounds that may de associated with resistance (o
Acanthoscelides obtectus were found by the
TDRI, in England.

National programs have released over 100 im-
proved bean varieties obtained through the
CIAT network and, in several countries, new
bean varieties hiave been widely adopted. Surveys
of bean farmers have been conducted to measu
the adoption and impact of new varieties 1n
Argentina, Costa Rica, Guatemala, and Nicara-
gua. These resubtsare summarized in Table 1. In
1986 an estimated 154,000 heetares were sown to
new bean varieties derived from CIAT germ-
plasm.



Table 1. Impact of improved bean varieties, 1986,

Production
Country Area in Area in Production increase due
improved improved of improved to improved
varicties varicties varieties varietics
(ha) (%) (v t)
Costa Rica 21,700 62 18,901 5,300
Guatemala 12,300 13 11,700 4,100
Nicaragua 14,000 17 11,200 2,800
Cuba 16,000 80 25,000 11,200
Argentina 90,000 40 120,000 26,000
Total 154,000 186,800 49,400

SOURCLE: Farm surveys in Argentina. Costa Rics, Guatemala, Nicaragua; National Program estimates in Cuba and Nicaragua.

The gross value of production of the improved
varieties was US$93.400,000 (1985), while the
value of the additional output from new varie-
ties, over what could have been produced with
the traditional varieties during 1986, was
US$24,700,000. This sum is nearlv four times the
1986 CIAT cxpenditures on bean research, in-
cluding both direct program costs and a prorated
share of nonprogram costs .

Of course, nationa’ program cttorts have played
a vital role i+, the success achieved with the new
beun varietics. Arbitrarily assigning to CIAT
and national programs an cqual share of the
gross benefits due to the improved bean varieties,
the net benefits (gross benelits minus investment

Puerto Rico). Rwanda released A 197 as “lkin-
yange.”

Lack of seed for new varieties has too often been
shown as a major bottlerceek to increased adop-
tion of wew varieties. Onfarm seed proauction
methods are being promoted, in cellaboration
with the Seed Unit. Some promising devel-
opments are tiuking place in Colombia, where
smaltl local cooperatives are mvolved in seed
production for members, One such cooperative
in San Gil, Suntander, prodvreed over 20 tons of
seed. A similar program is being initiated in
Guatemala,

Net benefiis

costs) of CIAT bean rescarch are presented in (n US$)
Figgrc 1. This shows a period ol"_incmtusing ra:ul 20000 —
netarvestment from 1973 to 1979, From 1979 L
onwards the benefits of the new varieties began 15.000 b
to accrue, and from 1983 onwards the program h
entered a period of substantial and increas<ing
- . , TQEE O il 10,000 |-
positive net benetits, reaching US$5.9 million in
1986.
s000 f
G.  New varicties were released by national pro- B ~
grams during 1986. “1CTA Ostua (JU 81-53)" 0
was released as a BGMV-tolerant and carlier I~
-5000 | S Y SR U Ty VSN N NS U S O

maturing line in Guatemala, Costa Rica released
the locally developed line, H1 77-19, as *Cana-
rio” for its tolerance to web blight. Brazil
released BAT 48 as “*Sobradinho.™ Perureleased
“Panamito Molinero’ (line W 126 from MITA,

Figure 1.

73 74075 76 77 78 79 R0 81 K2 B3 %4 85 Ko
Years

Nethenetity of CLAT Bean Program, 1973-1986 (19855 'S8
in thorsandy.)



Rice Program

A,

The Rice Program continued to reorient its
activities toward a more holistic approach to
crop improvement in Latin America. While
varietal improvement will continue to playakey
role in the overall Program strategy. it is be-
coming increasingly clear that varietal im-
provement in itself is not sufficient to sustain
continued growth within the Latin American
rice sector. Factors that combine to limit pro-
duction increases fall within the realms of erop
mangement and policy environment as well as
biological yield' potential. The Program is there-
fore expanding and reorienting its activities to
respond to e changing world of rice production
in Latin America.

While modern varicties are grown on almost
70 of irrigated and favored upland rice-grow-
ing arcas, surveys of national rice programs in
the region have shown that the production costs
are typically high, primarily because of high
crop-protection costs. In Colombia, where the
problemis acute, the Rice Program has launched
apilot study to develop an integrated crop man-
agement (ICM) program designed to bring down
costs, This program includes ALrONOMmMy compo-
nents such as timely and adequate weed control,
appropriate seeding rates, and land preparation,
and a pest-management component. The latter
centered on the development of an integrated
pest management (1PM) research program for
rice. The entire program was conducted in ¢lose
cooperation with the Lederation of Colombian
Rice Growers (FEDIEAR ROZ) and the Co-
lombian Institute of Agriculture (ICA), bring-
ing these institutions together with CIAT to
work on a well-focused, collaborative: project.

I'rom the technicai side, the project results
clearly indicate that modifying current practices,
by incorporating the research results developed
during the study, can result in reduction of per-
hectare production costs by the equivalent of |
metric ton of paddy, with no yield sacrifice. The
experience gained in inter-institutionzl coopera-
tion; the development of ICM and 1PM research
programs; and the incorporation of a research
strategy into a production-oriented methodol-
ogy will permit the Rice Program to assist other
national rice programs in developing a similar
approach to solving their particular problems.

The training activities of the Program are

D.

evolving, reflecting the evolution of the program
as well, Although there will alw: 1ys be the need
for the general introductory course tor young
agronomists just beginning in rice research, as
the national programs mature there is the need
for more specialized programs that focus on the
changing limitations to production. For exam-
ple, the agronomists who participated in the
ICM program in Colombia received specific
training on weed control and 1PM as part of the
overall project. Similarly, in most arcas of the
region, red rice 1 a severe problem. lHowever, no
progress will be made if the seed sector is not
brought into an integrated red-rice-control pro-
ject. Therefore, as part of a collaborative red-rice
project with EMPASC (Santa Catarina, Brazil),
members of farmers” cooperatives involved in
seed production and certification were brought
to CIAT fora specitic course on rice production,

tn the Program’s traditional area of Crop im-
provement, the hoja blanca-resistant lines, devel-
oped by using a new, large-scale field-screening
methodology, were tested in LEcuador under
natural and heavy virus epidemic conditions. As
expected, they proved to be highly resistant. An
exhaustive characterization of the components
of the resistance being used indicates that it is
true resistance to the virus (as opposed to simply
ditferential feeding behavior of the insect vector
on differential genotypes), and that it is not
likely to break down quickly, if ever. Resistant
lines are being advanced rapidly in LEcuador and
Colombia and should be released in approxi-
mately two vears,

In Panama and Guatemala, two new varicties—
one for irrigated rice and the other for favored
upland and irrigated rice—are scheduled for
release this year. The principal site in Panama is
also used as a prescreening site for material
destined for testing by Central America pro-
grams. Ananalysis of the discase pressure at this
site demonstrated that the discase complex and
pressure are representative of the region, and
more untforra from year to vear than at other
available sites.

The breeding program for upland rice for the
acid-soil savannas, after evaluating parental
material under various management packages,
has found that the production goal of 3 t/ha with
low inputs is casily obtainable. The material has
very high tolerance to the severe soil and biotic
stresses encountered in this ecosystem. The



current improvement cycle is concentrating on
ensuring that the high grain quality demanded
by Latin American consumers is incorporated
into all breeding hnes.

Anunexpected spinoft trom the savanna project
may be the diversification of the irrigated/fa-
vored-upland germplasm. Many of the lines that
are emerging combine dwarl plant type, typical
of irrigated material, with deep thick roots and

diverse, high-level, discase resistance, typical of

traditional African upland material. The incor-
poration of superior hnes from the savanoa
program into the irrigated/tavored-upland pro-
gram is underway.

Rice anther culture has, until recently, been
viewed more as a laboratory curiosity than as a
tool available to alarge-scale breeding program.
Typically, 1ts proposed uses were limited to in
vitro sereening for tolerance to such stresses us
toxins and herbicides. Fhe Program has taken a
different approach and examined its potential
role in permitting the rapid advance ol o farge
number of breeding hines. A principal applica-
tion would be o permit rapid progress in
breeding for environments that are typically
limited to one cevele per vear, such as the
temperate regions o South America and the
Caribbean,

The incorporiation of superior grain quality and
high-vield potential into cold-tolerant Chilean
varieties s bemng used 1o test the application ot
the method. The results clearly indicate that
anther cultire, with the substantial modifica-
tions developed by Program scientists, is adapt-
able to a large-scale breeding ceftort.

Field evaluavons ot these lines in Chile, and
seedling evaluation under laboratory conditions,
show that some of the lines have high levels of
cold tolerance combined with excellent gram
quality. The high-vielding, high-gquality, cold-
tolerant lines developed from this project will
have direct application to Chile, and they should
also prove to be excellent parents for a wide
variety of breeding objectives. Anther culture is
now being evaluated for its applications to
tropical breeding as well,

The pathogenic, Huorescent Pseudomoenas spp.
that cause sheath rotand grain discoloraton of
rice were recently discovered by the Piogram to
be present i nice in Latin America. These bave
now been studied in considerable detail. A

survey of discclored rice samples received from
countries throughout Latin America indicated
that these pathogens account {or a substantial
portion of discolored grain that was previously
of unknown origin. Three closely related bac-
terial pathogens have been identified and means
have been developed to ceradicate them from
seed. All seed dispatceied from CIATT is treated
to ensure that it is free from these seed-borne
pathogens. However, it has been found that
clean seed is not sufficient in itseif’ to ensare
discase-free fields. A prograwn is thercfore un-
derway toidentify and exploit varietal toferance.

Cassava Program

A.

The demand studies have continued as an area of
emphasis—the studies for Southeast Asia and
Latin America are now completed. In Asia the
demand for cassava is strong—production has
been Lacreasing attive pereent perannum tor the
last two decades, In most of thus region the
demand 15 for jocal use—cither as tood, for
animal feed, or as the basis tor the local starch
industry. Most of the starch produced by local
industry 1s eventuadly used for food products.
Thadand ditfers trom other producers in the
repion 1 that its producton s almost entirely
for export as pelleis or as starch. The introduc-
tion of quotas by the LBuropean Lconomic
Community cast doubts on the future of these
exports. However, Thatland has responded by
moving mto the rapidly expanding Southeast
Asian marketforenergy sources for teed concen-
trates and starch.

In Latin America, production outside Brazil has
been keeping up with population growth. In
Brazil, production has declined slightly, princi-
pally due to the negative effects of the massive
wheat subsidies,

The demand situation in Latin America, which
was greatly influenced by policies that tavored
the cereal grains, was also affected by the
urbanization process which tended to reduce the
aggregate demand tor fresh cassava. Rural con-
sumption levels are generally two to three times
those in urbuan areas, due to the large marketing
margins and the resulting high prices. The pace
of urbanization in Latin Amierica is slowing,
however, as 700 of the population is now in
urban scector. Moreover, the demand for fresh
cassava is now increasing rapidly in many of the
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major urban centers. New technology developed
by the Cassava Program to conserve cassava and
make ita more convenient and lower priced food
should accelerate this increase in the demand.

As Latin America has urbanized and developed,
there has been an extremely rapid increase in the
demand for intensively produced poultry pro-
ducts. Producers of cereals have not been able to
satisfy the demand for energy sources for feed
rations, and the debt crisis has made ever-
increasing grain imports impossible. This situa-
ton creates a large demand for cassava for
amimial feed: the studies indicate that cassava is
higaly competitive with locally produced grain,

The development of o cassava-din g industry,
based on pilot projects designed 1o establish the
viability and modus operandi ol integrated pro-
duction, processing, and marketing svstems, has
proceeded rapidty. In Colombia there are now
forty plauts functiomng and bringing benefits to
more than 2000 Eirmers, This experience is being
used to extend the technology to other regions of
Latin America. In Mexico, Panama, and Feua-
dor, drying plants have now been established
and are functioning,

Over the years. the Program has emphasized the
development ot technology toincrease the shelf-
lite of iresh cassava. In 1986-87. this technology

as tested for the first time, on a commercial
basis, i a pilot project in Colombia. The
technology was shown to be highly effective. It
allowed the farmers to receive a higher price for
their fresh cassava, and at the same time the
purchase price for the consumer was reduced.
The consumer evaluation of the conserved cassi-
va was excellent. This new technology ofters the
opportunity to provide the small farmer produc-
er with increased income while at the same time
providing the urban consumer with a lower cost,
higher quality product.

Also in the arca of postharvest handling of the
crop, a major problem has been that cassava
must be pecled before processing to produce a
high quality flour. This process is not only
complicated and expensive but also wasteful.
The Program discovered that, by drying the
unpeeled cassava and then passing it through a
standard wheat mill, the peel could easily be
separated out and high quality flour could be
produced. This process is not only low in cost,
but it also greatly increases the yieid of flour
produced per ton of fresh roots.

D.

Breeding in cassava is a slow process: it takes 10
years 1o produce and test a new variety, and a
further tive years is needed for that variety to be
grown in a wide arca. The early crosses and the
selections made from local varieties in the mid-
seventies are now beginning to be released and
grown by farmers. In Thailand, a CIAT hvbrid
has now been released as “Rayong 3" and is
commanding a high price, due to its high dry-
matter content. A-other CIAT hvbrid has been
released in the ' “.ppines as PM-1. In Indone-
sia, an ex-1FTA trainee who has worked closely
with CIAT has now developed a new hvbrid,
M-31, and this is being adopted rapidly by
farmers due 1o its high-vield potential,

In Latin Amecrica, new varieties are being re-
leased and adopted. A CiAY germplasm selec-
tion introduced to Mexico is now released as
“Sabanera™ and is the dominant variety in that
country. In Colombia, germplasm accessions
and one hybrid made by the local research
program colliboratively were tested in regional
trigas, and these have now been released as
“Manihowca PHL P2 and P13 One of these,
“Manthoica P12
MAJOr CasSsava-growing arca on the north coast.
In Cuba, a Brazihan line, “Manugerra,” intro-
duced by CIAT is now being grown widelvasan
carly clone that extends the market season for
fresh cassava. In addition, Cuban breeders
trained at CIAT and using breeding and selee-
tion methodologies similar to those developed
by CIAT huave released a new high-vielding
hybrid.

1s now widely grown i the

The development of new varieties that will be
well adapted to ditterent growing conditions is
dependent on having a profound knowledge of
the major ccosyvstems where cassava is grown. By
observing the performance of cassava under a
wide range of conditions, the mMajor ecosystems
in which cassava is grown and the major con-
straints of cach of these ecosvstems have been
identified. As a result, elite gene pools can bhe
developed for cach ecosystem and distributed to
nattonzl programs for the final selection and
release of new varieties,

In the development of resistant varieties, it is
necessary to possess adequate screening meth-
ods. Cassava planting material coexists with
beneficial bacteria that protect it against attack
by certain fungal pathogens. These bacteria
complicate the process of screening for resis-



tance. Through rescarch on these bacteria the
Program has now developed effective screening
techniques.

Cassava is grown in conditions where rainfall is

often limited and sporadic, The mechanisms of

cassava’s tolerance to these conditions have been
clucidated. In addition, Program scientists have
recently shown that cassava is intermediate in its
photosynthence pathway between the highly pro-
ductive and water-efficient “C4 pathway™ and
the less-etficient “C3 pathway.” This opens up
the possibility of selecting even mere efficient
and water-use-citicient types in the future,

Inthe area of management practices, the control
of erosion and maintenance of soil fertility is
critical as cassava is grown on the rost marginal
lands. Etfective packages for erosion controland
fertility maintenance have beoa developed.

The adoption of new manage nent practices and
their impact on production are notoriously
difficult to measure. In variovs regions of Co-
lombia, in Cuba, and in Mexio, packages of
improved management practices are betng used
with the new varieties, and good vields are being
obtained. In onc arca of southern Colombia,
where preducton had declined drastcally due to
the presence of the frogskin discase, the use of
clean seed has brought yields up to previous
levels and towal production is increasing rapidly.

Biological control of pests can be used, even by
farmers, to reduce losses. In Brazit, the horn-
worm is a scrious pest. A Brazhan scientist
working in CiA'T studied the use of Baculovirus
as biocontrol agent. On her return to Brazil, she
developed a practical scheme for use of this virus
that is now being extensively used by farmers.

In Africa the cassava mealybug has devastated
cassava plantations. Initial efforts to search for
biocont ol agents were hampered by the fact that
it was not knowrn where m Laun Amenca the
cassava mealvbug originated. CIAT scientists
identified the cassava mealvbug in southern
Latin America, and scentists from the CIBC
and HTA collaborated on the collection of
parasites. Epidinocarsis lopezi was sent to H'TA,
and it has now been released in various African
countries where itis reducing the populations of
the mealybug.

Cassava will grow in areas where the dry season
1s longer than the wet season. Under conditions
where the dry season s prolonged, storage of
planting materal is a serious problem. Virus
probleme are, at any rate, severe in vegetatively
propagated crops. However, no cassava viruses
are known to ke seed transmitted—thus, using
sexual seed of cassava appears as an attracuve
propesition. CLAT has recently shown for the
first ume that vields of & crop pianted from
sexual seed can equal or exceed that of the
traditional planting method which uses cuttings.

"



THE 1988 BUDGET REQUEST

CIAT is presenting a total 1988 budget of US$29.1
million (sce Annex, Table la), Of chis amount, 1JS$24.1
million are 1o be used for core aciivities, and the
remainder, US$4.4 million, tor special projects. The
majority of the special project funds will be directed to
therelatively large bean networking projectsin eastern
and southers Africa.

Discounting the estimated inflation costs between
1987 and 1988 the additional core resources requested
by CIAT amount to UiS$0.69 million {sce Annex,
Table Ha). As mentioned below, this increase is for: (a)
hiring two senior scientists who will representan initial
step to expand the resource base of the Cuassava
Program in order to ensure that the Program can
operate at a level commensurate with the world
mandate that CGIAR has assigned 1, and (b) aug-
menting resources for the organization and execution
of commodity network events.

The core budget as presented in this document fully
corresponds to the TAC recommendations regarding
the CIAT program and budget for 1985,

Discussion of 1988 Additions

Table Ha (sec Annex) presents the proposed 1988
additions to the CIAT core budget, a summary of
which is presented below:

1988 price requirements, These reflect the cxpected
price increase of 49 between 1987 ana 1988,

Reduction in projected exchange rate gains. With the
anticipated approximate parity between inflation ;-
the Colombian peso and devaluation in CIAT's host
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Summary of Table lla (Sce Annex): proposed program
additions for 1988,

Cost

[tem (US$ in thousands)
Technical adjustments

198R price requirements 99%
Reduction in projected exchange

rate gains 150
Reduced capital requirements (240)
Addition of senior staff positions

Position for CIAT cassava scientist

at IHTA 227
Position for virologist 23]
Addition in funds for network

conferences 162

Total (1528)

country, CIAT does not expect to realize further
reductions in obligations—in dollar terms--on long-
term peso cbligations (as was the case in previous
years when the rate of devaluation was ahead of
inflation).

Reduced capital requirements. CIAT's requirements
forcapiwalin 1988 arc lower than in the preceding yea:.

CIAT cassava specialist at I'TA. The nonlocation
specific research done by the CIAT core effort can
bring greai benefits 1o African cassava producers,
CIAT does not, however, apply this technology direct-
ly to African conditions—the information, germ-
plasm, and biocontrol agents are transferred directly
and expediently to 1ITA which incorporates these


http:US$24.1I

elements into 1S reglonal eftorts 1N Africa. Lo establish
effective collaboration between the two Centers, [FTA
and CIAT have agreed that a CIAT cassava specialist
be posted at i1TA who will be responsible ferensuring

that African needs and requests that can make use of

CIAT-based resources are rapidly met. Both Centers
agrze that in the light of the scarce resources availiable
for cassava research the lhiason officer will Yorm an
mtegral part of the IHTA cassava effort and carry out
anact've research program. At the present time HTA
1sdeveloping a new strategic plan which will define the
priority arca of research by the cassava specialise,

Position fer virologist. As & vegetatively reproduced
CTOp cassava is prone to virus prohlems transmitted by
the planting material. This notonlvattects producaon
aa farmers’ fields but also intubits the free exchange
of germplasn. [tis essential to accurately characterize
the casseva viruses, develop techniques tor their
detection and climination, and 1o deviee contral
methods, In order 1o do this the Biotechnology
Rescarch Unit, which provides an administrative and
resources umbrella tor all viroiogy work at CIAT,
proposes to imcrease 16 sttt by one semor member,
While the propasad position tor avirologist is to work
primarily on cassavo viruses, he or she will also

dedicate ~ciccted resources 1o speciiic virus problems

m CIAT s Troprcil Pastres and Rice Pragrams,

Additional resourees for network conterence events.
In the course of several vears of sysremane work
toward the " ulding up of internahional vetworks in
support of the variovs commaodities i the mandate ot
CIAT, refatively targe and highly acnve networks have
developed and are fully runctional, Phe getting togeth-
er at regubar miervals of members ¢f the respective
networks to discuss rescarch methiodologies and re-
view and modity the process by which rdeas and
matertals are interchangea, has proved 1o he an

essential ingredient in maintaining the dynamics of

these networks.

In order tor CIAT to be able o fully implement its
goal of organizing ene network event per commodity
network every vear (or the equivalent of one network
event in the sense that often network events are
organized on a regional or subregional basis), the
Center urgentdy needs to ada some USSTS060 1oty
conterences budget. Netword conterences reterad to
here are exclusive of bean networking activities in
Africa where adequate resources for conference events
arcincorporated in the special-project funded projects
that support CIAT's bean work in Africu.

It should be pointed out here that prior to the

budget dilhcultes in the early 1980s, CIAL did
maitain a conferences budget which included the
amount requested here, With the reduction in funding,
the conferences budget was reduced but with the
understanding that the reductieon would only be
temporary. In the meanume, the stage of development
of the commodity netwaorks 1s such that a restoration
of these funds is essential.

Riscussion of “Change List”

Asinpastvears, CIAT s highly attentive to the need of
reducing activities that have reached their stated
objectives, or that wre assuming relatively low prior-
ities vis-a-vis new challenges or opportumties. The
“Change List” proposed by CIAT for 1988 involves
the following:

Change list 198, :

To be added To be deleted

Beans: Regional Coordinator  Beans: Coordinator,

for Brazil and Southern Regional Bean Project
Cone m Central Amernca

Pusition to be added: Beans: Regional Coordinator for
Brazil and Southern Cone, CIAT proposes to attach
screntist o thie Brazthian nutional bean rescarch team
because more thar half of all bean production in Latin
America tikes place in Brazailand the Southern Cone.
The scientists responsibilitics will be to serve bean
rescarch and production 1w Brazil, as well as in
Paraguay, northern Argentina, and Uruguay, This
scientiat 1y to provide haron between CIAT and the
respective national bean programs, and s to promote
horizontal integration ot the respective national pro-
gramctforts. The incurbent of this position is to place
special emphasis on the screemng of germplasm for
low ferulity conditions, and on facilitating the transfer
ol matertals selected for low soil fertility conditions to
the bean projects in Atrica,

Position to be deleted: Beans: Coordinator position in
Central America. CIAT currently maintains a three-
man regional team tor beans in Central America.
I'rom the inception of this involvement in Centrai
America, CIAT has made clear itsintended strategy to
gradually reduce 1ts commitment there as the sub-
regional bean research network gains strength, and as
the national programs assume increasing responsibil-
ities. A recentindepthi review of the regional activities
in Central America has shown that, at this stage,
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project management can and shou!ld increasingly pass the coordinating function. A steering comimittee is

to the national programs in the region. Consequently, being formed, consisting of national coordinators and
CIAT proposes to delete the position of regional the two remaining CIAT staff members to further
coordinatorand, in its stead, one of the two remaining enhance the regional coordination of bean research
staff members will be assigned, on a part-time basis, and development activities.
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THE RESEARCH PROGRAMS

BEAN PROGRAM

Core rescurces

Scientific
Resources Senior staff 4nad supervisory Clerical and other

Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
86 87 88 89 90 86 KT ¥R B9 90 86 87 88 89 90

Personnel (Positions)

Program leader 1 1 I 1 1 2 2 2 2 2 3 2 2 2 2
Sotl microbiology 1 1 1 1 1 2 2 2 2 2 7 7 7 7 7
Soil/plant nutrition - 1 l 1 1 - I 1 1 | - 1 1 1 1
Physiology 1 1 1 | 1 2 3 3 3 3 13 12 12 12 12
Breeding | | 1 | 1 1 3 4 4 4 4 13 15 15 15 15
Breeding 1l 1 1 1 1 1 3 3 3 3 3 16 16 16 16 16
Breeding T | 1 1 | | 2 2 2 2 2 14 14 14 14 14
Entomaology | 1 | 1 1 3 2 z 2 2 11 10 10 10 10
Pathology | 1 1 i | 1 3 4 4 4 4 12 17 17 17 17
Agronomy

(prehm. rials) 1 - - - - 2 - - - - 10 - - - -
Agronomy (cropping

systems) ! ! 1 1 1 1 2 2 2 2 7 8 8 ¥ 8
Agronomy

(inter. trials) | | | | | 2 2 2 2 2 17717 n
Virology 1 - - - - 2 - - - - 7 - - - -
Economics | 1 1 | | 3 3 3 3 3 3 3 3 3 3

Total 13 1212 12 12 30 30 30 30 30 133 122 122 122 122

Decentralized regional programs

Central America and Caribbean

Regional Coordinator I | - - - 3 3 - - - 2 2 1 1 1

Agronomy 1 | 1 | 1 2 2 2 2 2 ! 1 1 1 |

Breeding ] 1 | | | | 1 4 4 4 - - 1 ! 1
Brazil and Southern Cone

Reg. Liaison/Agronomy - - | ! [ - - - - - - - 3 3 3
Africa (Great lLakes Region)

Breeding/ Coordinator - 1 ! 1 ! - - - - - - 1 ! 1 1

Pathology - 1 1 1 1 - - - - - - 1 1 | 1

Systems Specialist - | 1 1 1 - - - - - - 1 1 | 1

Total 3 6 6 6 6 6 6 6 6 6 3 6 39 9 9




Direct costs (1987 USS$ in thousands).

Costs Current budget  Proposed
budget

Actual  Revised
1986 1987 1988

Personnel 2067 2448 2448
Honoraria, stipends, and
allowances - - -
Supplies and services 416 487 487
Travel 181 303 303
Equipment replacement 16 51 51
Contingency - - 58
Subtotal 2680 3289 1347
Support unitsd - - 979
Price provision - - 132
Total 2680 3289 4458

4. Resowree allocation from support units o the Bean Program.

Program Cominentary

Importance of beans

Beans ¢ Phaseoluy vulparis 1.y are Zrown on approx-
mateiy 12 million hectares in the tropics, and are a
principal food crop ter small tarmers in many coun-
tries in tropical America, Africa, and the Middle Fast,
Beans constitute a major source of protein in these

countries, especidiy for the low-ircome sepments of

thetr populations. Bean production is also the main
acuvity supporting an estimated five million people
ving onsmall farms in Latin America and Africa. For
a far greater number of such farmers. beans are an
important part ot their cropping systems and of their
diet.

Beans provide 1147 ot wotal protein consumption in
tropical Latin America ard in many countries THEY
ARE the cheapest form of high quality protein. In
castern and central Afvica per capita bean consump-
tion reaches 50 kg per person per vear—the highest in
the world. Here, people derive more protein from
beans than from all animal products combined.

Because of their low price, beans play an especially
critical role in the nutrition of the poor. For cxample,
inurban Colombia, the share of beans in total protein
intake of the poor is twice that of high income people.
Beansare of greatest importance indiets in rural arcas,
In rural Brazil, beans provide from one-quarter to
one-third of the total protein consumption, as well as
10% to 15% of total calories.
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1988 Budget request for Bean Progran.

Activity Amount
(1988 USS% in
thousands)

Water management 249
Soil management and conservation

research 30.8
Agroclimatology research 8.8
Germplasm

Conservaton, characterization,

and documentation 95.2
Enhancement 246.8
Plant breeding and improvement 828.5
International trials (distribution

and exchange) 324.2
Sced production 0.1
Crop systems rescarch 431.4
Plant protection research i81.1
Plant nutrition rescarch 255.2
Human resource enhancement

Specialized courses (short term) 174.4
Individualized internships 297.7
Conferences and seminars 29.0
Documentaton and dissemination 126.1
Research on approaches, coneepts,

methodologies, and procedures 146.8
Counselling and advising NARS 126.4
Technical assistance 97.3
Coordination of networks 476.8
Economic and social analysis at

microlevel 72.8
Market analysis 40.4
Policy analysis 40.4
Nutrition and consumption analysis 29.7
Research on research 8.3
Exploratory research 119.6
Conversarion and utilization research 45.1

Total 4457.8




Bean production in the tropics is principally concen-
trated in Latin America (the center ol the crop’s
origin) where 4.1 millicn tons are produced annually.
In eastern Africa nearly 2 miilion tons are produced
annually. In Laun America, Brazil s the largest
producer, followed by Mexico. In Africa, Burundi,
Kenya, Rwanda, Tanzama, and Uganda are the lead-
g producers. Because small farmers in Africa and
Latin America produce beans with low levels of
inputs, on poor hillside soils, snbjected to considerable
disease and drowght stress, and in low plant popula-
tions, vields avcrage httle more than 500 kg/ha in
tropicas Latin America and Africa. However, this tow
vield is partly due to competition from other crops,
such as maize, which are grown in assoctation with
beans.

Because of the high stress conditions under which
they are produced, beans are a risky crop with highly
variable output. For cexample, in Latin America
production fluctuates by as much as one million tons
from year to vear. Moreover, in most bean-producing
countries there has been no productivity growrh in the
period 1966-1981, and in many instances yields have
been falling during this period. Due primarily to arca
expansion, production increases have been lagging
behind population growth 1n most countries. As a
result, for the first time in history, Laun America and
Africa have become net importers of beans. For seme
countries, however. this picture has started to change.
(See "Summary of Achicvements™, p. 0-7).

Problems of the crop

Potential yields of currently grown varicties in Latin
America range from 2-3 t/ha. One of the principal
reasons why actoal yields are low is the heavy discase
pressure on the crop. Disease incidence varies from
region to region. Nevertheless, some diseases are
prevalent in virtually all production regions, for
example, 607 of bean production in Latin America is
subjected to the risk of anthracnose attack. Discase
transmission via the seed has undoubtedly contributed
to the wide distribution of many bean diseases.
Disease pressure is further inereased by the poor plant
type elfbush beans. Plants commonly lodge at maturity
and, with pods in contact with the son, disease
accumulation in seed occurs. FFarmers traditionally
save their seed for subsequent plantings, a practice
which further contributes to disease incidence. Climb-
ing beans that are excessively vigorous have pod loads
well above the ground, but are subject to seed loss
when the maize lodges. Farmers have reacted to the

strong disease pressure by planting toward the ¢nd of
the wet season, which increases drought stress.,

In addition 1o discases, insectls can cause scvere
reductions in bean production, particularly under the
drier conditions referred to above. With beans increas-
ingly being 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,

Program Objective

The Bean Program’s objective is to support national
programs in the development and promotion of
improved technology that permits increased bean
production and vields. The following primarv activi-
ties support this objective:

Genetic improvement of bean germplasm to meet
the agronomie requirements of tarmers as well as
consumer preferences.

Development of agronomic practices compaiible
with improved genotypes.

Traming to strengthen the research and technol-
ogy transfer wund vahdation activities of col-
laborating national programs.

International cooperaton at all levels for the
furthey development of an active bean rescarch
network throughout the action area of the Pro-
gram.

Program Strategies

Genetic improvement to overcome production pro-
blems—rather than the use of purchased inputs—is
the principal strategy of the Bean Program to increase
yields. Genetic timprovement activities are based on
the large genetic variability encountered in beans and
are facilitated by the availability of more than 35,000
bean accessions (including, their wild ancestors and
related specres)in the bean germplasm bank housed in
the Genetic Resources Unit of CLAT, This collection is
periodically evaluated for desirable traits. The Bean
Program performs several thousand hybridizations
per year involving superior accessions. The resulting
progenies pass through unitorm successive nurserics.
Thez best selections are tested in international uniform
nwseries from which the national programs select
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materials for direct use in regional or onfarm testing
or, alternatively, for use in their own breeding pro-
grams,

At the beginning of this decade, and following
several years of systematic training of national pro-
gram personnel, the Program started an intensive
effort to decentralize selection. Today, national pro-
gram scientists are increasingly sclecting locally
adapted materials mostly from CIAT-generated pop-
ulations. National programs often request CIAT to
make specific crosses for them. CIAT does not release
Or name varicties as this is entirely a national respon-
sibility. CIAT only provides genetic variability ac-
cording to expressed needs. Seed shipments pass
through the sced health laboratory of the GRU to
ensure that the exported seed is free of virus and
disease contamination,

The bean breeding activities seck to combine the
following desired vuiiability:

Resistance to nriority diseases and insects.
These are BCMY  rust, anthracnose, angular
leaf spot, common bacterial blight, and leaf-
hoppers. In addition, the Bean Program,
through its decentralized breeding strategy,
attempts to incorporate into improved va-
rieties resistance to important location-specif-
ic diseases (such as bean golden mosaic virus
in Central America, or the bean fly in Africa).
Of major importance in sclecting improved
varieties is the need to meet local color and
seed-size requirements, besides specific agro-
nomic requirements. These requirements vary
from ccuntry to country and from region to
region.

Yield potential. Increasing vield potential of a
legume crop such as beans is a long-term
ahjective. Inorder to be able to increase yicelds
of beans when discase resistances have been
incorporated, the Program is placing in-
creasing emphasis on genetic improvement
for higheryicld potential, first under no-stress
conditions and, later, under diverse stress
conditions,

Improvement of drought resistance. Over
large arcas in Africa and Latin America beans
suffer from irregular drought stress. The
germplasm collection and breeding will pro-
vide lines better able to withstand drought
stress.

Decreased dependence on fertilizer require-
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ments. While all ines are being developed and
evaluated under low fertilizer (and plant
proiection) regimes, a genetically improved
bean/Rhizobium interaction is sought to in-
crease the nitrogen-fixation 1hiity of beans.
The Bean Programalse wtine o enhance the
genctic variability for auaprauon to low soil
phosphorus conditions which is of principal
importance in Brazil and large areas in Africa.

Nutritional quality. While genetic improve-
ment for protein content, cooking time, or
digestibility is not actively pursued, the Pro-
gram does monitor these factors in newly
developed materials to ensure that no deterio-
ration oceurs.

Since agronomic practices are largely site-specific,
the Bean Program conducts httle rescarch in this arcea,
Often, however, improved varietics perform Jif-
ferently on the experiment station than on tarmers’
fields. Given that ontarm research and regronal variety
trials are still inadequately developed in most coun-
tries, the Program has found it necessary to devote
~onsiderable resources to diagnosis and validation
trials. The Bean Program has therefore devetoped an
active onfarm research and training program with
national programs to provide feedback to research
and link research and extension. This program is being
developed in close collaboration with othe. interna-
tional centers, especially with CIMMYT as beans are
mostly grown in association with maize.

Achievements of the Program

(See Bean Program section under “Summary of
Achievements™, p. 6-7).

Special Projects

Bean improvement for eastern Africa

The objective of this project is 1o increase bean
production in Ethiopia, Uganda, and Somalia, there-
by increasing protein intake, and so improving the
nutritional status of jocal populations who are mainly
small farmers. Production is to be increased by the
propagation of improved varicties and the adoption of
improved production technologies. Major activities
are: (a)developing national program research capacity
by training bean breeders and agronomists; (b) intro-
ducing new germplasm and, through national breeding
programs, developing highly productive varieties



adapted to local conditions and consumer preferences;
and (c) improving cropping systems. Germplasm
improvement emphasizes the development and distri-
bution of multiple discase- and pest-resistant lines.
Emphasis is on regional collaboration on research and
networking activides 1o inmprove communicatios
among national programs, This special project is
supported by CIDA and USAID.

Budgct

{1987 US§ in

thousands)
1987 1978
Personnel (4 senior scientists) 282 464
Honoraria, stipends, and allowances 122 237
Supplies and services 91 150
Travel 41 50
Equipment replacement and capital 67 57
Indirect costs 76 127
Contingencies 63 101
Subtotal 742 1186

Bean improvement for southern Africa
(SADCC countries)

This projectic designed tomerease bean productivi-
ty, production, and consumption, and to strengthen
national agricultural researchin Phaseolus beans in the
nine SADCC countries of Africa. This regional net-
working project will develop, m collaboration with
national programs in the region, new bran-production
technology for both traditional and innovative crop-
ping systems. It will also strengthen nationa] research
capacity so that national bean production can be
icreased to keep pace with expected demands from
the rapidly growing populations of the region. This
special project is supported by CIDA.

Budget

(1987 USS in

thousands)
1987 1988
Personnel (5 senior scientists) 156 504
Honoraria, stipends, and allowances 50 273
Supplies and services 74 132
Travel Y 60
Equipment replacement and capital RII¢) 166
Indirect costs 110 155
Contingencies 46 68
Subtotal 1020 1358

Research on Phaseolus germplasm

This project includes collaborative research with
[talian institutions on: (a) virus diseases of Phaseolus,
primarily bean yeliow mosaic virus; (b) creation of
new variability through mutagenesis i Phaseolus
germplasm; (¢) seed protein quality; and (d, regenera-
tion of Phaseolus from unorganized cell preparations.
This special project 15 financed by the Italian govern-
ment.

Budget

(1987 USS in

thousands)
1987 1988
Personnel 23 30
Honoraria, stipends, and allowances 45 30
Supplies and services 40 22

Travel 26

Equipment replicement and capital 16 14
Indirect costs - -
Contingencies - -
Subtotal 150 115

Beans and rice research in Peru

This project involves collaboration with INIPA on
bean and rice research through two advisors who
provide techrical backup and assist nattonal program
coordinators. The advisors aiso play an active role in
varietal seiection trials, service training, and the
selection ol candidates for training at CIAT. They also
assist in the formulation of medium- and long-term
research plans. This bilateral project is financed
through a World Bank loan to Peru.

Budpget
(1987 USS in
thousands)

1987 1988

Personnel (2 senior scientists) 140 140
Honoraria, stipends, and allowances - -
Supplies and services 53 53
Travel 9 9
Equipraent replacement and capital - -
Indirect costs 14 14
Contingencies - -
Subtotal 216 216
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Farmer participation in technology
design and transfer

In close colluboration with the Instituto Colombia-
no Agropecuario (ICA), this project is to: (a) imple-
ment, on a pilot scate, new methodology for small-

tarmer participation in the design and evaluation of

agricultural technology; (b) demonstrate the effec-
tiveness of the methodology in achieving accelerated
generation and transfer of new technology: and (¢)
develop training materiis on the technigues and
manzgement requirements of this methodology for
worldwide dissemination. Initially, there will be inten-
sive, practical training in the methodology for 1ICA
staff from the Integrated Rural Development Area in
Cauca. This projectis supported by the W, K., Kellegg
Foundation.

Budget
{1987 USS in
thousands)
1987 1988
Personnel 77 §2
Honoraria, stipends, and allowances 15
Supplies and services 3 h
Travel 6 8
Equiprient replacement and capital 23

!
Indirect costs 20 27
Contingencies - -

Subtotal 144 149

Economic study on snap beans in
the tropics

This cconomic study addresses four major areas: (a)
compilation of infermation on deveioping country
production, marketing, and consumption in order to
iderdify the most important production arcas; (h)
assessment of trends in production, consumption,
prices and productivity, and investigation of the

causes of such trends; (¢) analysis or major produc-
tion/marketing/consumption systents to determine
constraints to increased production and consumption,
as well as to generate baseline data on current
tech. ology and critical guality characteristics: and (d)
evaluation ex ante of the socioeconomic and nutri-
tional impact of improved snap bean technology,
focusing on the distribution of benelits among con-
sumer and producer groups. This project is financed
by the government of the Netherlands.

Budget
(1987 USS in
thousands)

1987 19%8

Personnel a2 40
Honoraria, stipends, and allowances -
Supplies and services 3 4
Travel 7 8
Equipment replacement and capital - -
Indivect costs 6 8
Contingencies 2 3
Subtotal 50 63

Germplasm collection for beans,
cassava, and tropical pastures

(See under “Special Projects™ in Genetic Resources
Unit section, p. 53).

Legume germplasm

(See under “*Special Projects™ in Genetic Resources
Unit section, p. 53-54).

Specialized information centers

(See under “*Special Projects™ in Communication
and Information Support Unit section, p. 77-78).



CASSAVA PROGRAM

Core resources

Scientific
Resources Senior statt’ and supervisory Clerical and other
Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
86 87 B8 89 90 86 87 XK BY 90 K6 BT BR  89 90
Personnel (Positions)
Program leader | { i 1 | | I 1 1 1 3 1 1 | 1
Utilivation 1 1 | 2 2 5 4 4 5 5 10 7 714 14
Physiology 1 ! 1 1 i 1 3 3 3 3 gl 1 1 H I
Germplasm development 1 ] 1 1 1 2 2 2 2 2027 27 217 27 27
Pathology 1 | 1 1 1 2 2 2 2 2 13 1t 1 1 I
Entomology 1 1 1 1 1 3 4 4 4 4 12 12 12 12 12
Sail/plant nutrition - - - - 1 - - - - I - - - -
Cultural practices
(Agronomy ) 1 1 1 1 1 1 2 2 2 2 CA B 11 I 11
Feonomics 1 1 ! 1 1 3 3 3 3 3 4 4 4 4 4
Media Luna - - - - - 1 1 | | 1 2 2 2 2 2
Curinugna - - - - - - - - - - 10 10 10 10 10
Virology - - - - - 1 2 - - 6 4 . . .
Breeding - - : 1 1 - - . 2 2 . - . 9 9
Total 8 8 g8 10 10 21 24 22 25 25 108 100 96 112 112
Decentralized regional programs
Al
Biceding | l 1 1 | - - - - - 3 3 3 3 3
Agronomy - - - | 1 - - - - - - - - 2 2
Feanoniies - - - | | - - - - - - - - | 1
Sub-Saharan Africa
Liaisor scientist (IITA) - - 1 | 1 - - - - - - - 2 2 2
Brasil
Agronomy/Breeding - - - 1 1 - - - 2 2 - - - 10 10
Total 1 1 2 5 5 - - - 2 2 k! 3 5 15 18

Program Commentary

Asiacrop grown exclusively in the tropics of the Third
World, adapted ro marginal conditicns, grown chiefly
by small farmers, provider of an important source of
ineapensive calories to 500 million of the poorest
consumers, grossly underresearched in developing
countries, and lacking a research knowledge base from
developed countries, cassava would appear to be the
ideal candidate to be assigned highest priority for
maximum allocation of funds in the CGIAR system.
Yet the CIAT Cassava Program, despite having been
assigned global responsibilities for this crop, has been

perennially plagued by questions as to its future role,
and indeed, its very existence.

Many of these doubts originated within the Center
itself as the Board and management repeatedly ques-
tioned the future of the Cassava Program and con-
stratned its growth, making it the first target for
reductions in times ol budget constraints, These
doubtsabouta crop of such obvious importance to the
poorest farmers and consuracrs were the result of
skepticism about the future demand for cassava and
the subsequent misgivings about the need for im-
proved production technology. Consequently, the
Cassava Program embarked upon a series of studies to
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Direct costs (1987 US$ in thousands).

Costs Proposed
Current budget budget

Actual  Revised
1986 1987 1984

Personnel 1579 1567 1701
Honoraria, stipends, and
ailowances - - -
Supplies and services 222 203 220
Travel 213 225 244
Equipment replacement 46 30 13
Contingencics - - 39
Subtotal 2060 2025 2237
Suppaort unitsit - - 497
Price provision - - 128
Total 2060 2025 3202

ac Resource allocation trom sepport unity 1o the Cassayag Program.

ascertain the future role of this crop in the agricultural
cconomics of developing natons. This effort was
accelerated and expanded in response to the recom-
mendation of the 1984 'PR of CIAT that studies be
undertaken to assess the future demand for cassava
and cansava products: that the futare divection and
scope of the Cascanva Program should be reviewed
after the complztion of such studies; and that in the
meantime, the program should be held ot its current
level. The CIAT mudterm plan tor 1985-1989 (4
revision ol the long-range plan “CEAT v the 1980,
taking into account the recommendations of the PR)
also reserved judgment on the Cassava Program,
pending the outcome of the studies. In the interim, the
TAC,inits “Review of CGIAR Priorities and Future
Strategies™ (p. 3-11 and 3-12), gave strong support to
cassava as an impertant small-farmer crop of special
importance to and with high potenual pavotf for
research for Africa and stated that demand was
“buoyant™ in Asia, but they considered the situation
in Latin America to be more complex, with tfuture
demands for cassava unclear, The TAC stated: “Firm
recommendations for the Jonger term must await the
outcome of the market study.”

These studies have now been completed tor Latin
America and Asia. The results of the studies, as well as
the empirical observations of what is happening to
cassava in the rapidly changing economic conditions
of the Third World, convince s that cassava is indeed
a crop whose time has come!

The description below describes what CIAT now
considers to be the present and future role of cassava;
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1988 Budget request for Cassava Program.

Activity Amount
(1988 US$ in
thousands)

Soil management and conservation rescarch 58.0
Germplasm

Collection 52.0
Conservation, characternization,

and documentation 299.6
Enhancement 300.9
Plant breeding and tinprovement 640.0
International trrals {distribution

amd exchange) 2427
Crop systeras research 295.7
Plant protection research 3353
Plant nutrition rescarch 23.7
Humian resource enhancement

Specialized courses (short term) 89.0

Individualized internships 172.0
Conferences and seminars 35.6
Documentation and dissemination 55.6
Research on approaches, concepts,

methodologies, and procedures 2.8
Counselhing and advistng NARS 76.1
Techmical assistance 97.3
Coordingtion of networks 84.5
Economic and socid analvsis at microlevel 96.6
Market analysis 61.4
Policy analvsis 64.2
Nutrition and consumption analysis 49.8
Exploratory rescarch 67.0
Conversion and utilization rescarch 62.2
Total 3262.0

the objectives and strategies of a program with the
global mandate to conduct reseirch to enhance that
role; and the minimum size and deployment of a
rescarch team to carry out such a strategy. It should be
seen as an update and addendum to the other docu-
ments referred 0 above. In the interest of brevity,
much of what should be said about cassava cannot be
included here. For a more complete picture, the reader
should also read the CIAT long- and midterm plans
and the TAC priorities paper.
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Present Status of the Crop

Nature of the crop

The cassava plant, which originated in Latin Ameri-
ca, was probably first cultivated by Amerindian tribes
about 4060 years ago. The fact thatitspread so rapidly
and became an important component of smalt farmers’
cropping systems and of the diet of hundreds of
millions of the people in Africa and Asia so quickly
after its introduction to these continents by Spanish
and Portuguese traders less than 400 vears ago, attests
to its unique nature. [t is one of the world’s most
efficient converters of solar energy to carbohydrates,
The crop’s special stomatal response o low relative
hunndity allows it to survive and prodiice a reasonable
Iarvest under conditions of drought and sporadic
raintall thac frequently cause other crops o fail,
Lecause of its drought tolerance and the tact that its
roots can be left in the ground for long periods as a
food reserve, 1t represents excellent msurance against
famine. The plant’s inherent characteristics and us-
sociation with mycorrhizae make it especially well
adapted to acid, inferule zoils. As the plant does not
have a critcal growth stage during which « severe
insect or disease attack can cause complete crop
fatlure, 1t 1s partcularly suited 1o biological control
measures. These characternisues have made cassavaan
attractive optien for farmers with limited resources in
marginal agricuttural arcas of the tropics. It ideally
meets the equity eriteria of the CGIAR. As cassava
production and processimyg are highly labor intensive,
it reaponds o CGIAR concerns for employment
generation,

Distribution

Cassava is grown throughout the lowland tropics.
Total world produciion is about 130 millions tons (52
million tons cereal equivalent), with about 409 of
production in cacit of Africa and Asia, and 209 in
Latin America. Brazil is the world’s largest producer
and consumer of cassava. In terms of total calories
produced in the tropies, cassava ranks fourth, follow-
ing rice, sugarcane, and maize.

nd uses

Cassava is 8 multipurpose crop as shown in the
following table. These global statistics mask large
inter- and iniraregional, and even intracountry, dif-
ferences. In Latin America, use of cassava for con-
sumption by humans is about the same as the global

figures, while in Africa a larger portion is utilized as
food. In scveral African countries cassava provides
409% to 50% of the total calorie intaks and 1s the single
most important source of calories. In the economically
depressed northeast region of Brazil, it ts the dominant
food staple.

World utilization of cassava, 1975-77.

End use Contribution
(%)
Human food 64.6
Iresh 30.8
Processed 33.8
Ammal feed 1.5
Starch 5.5
Lxport 7.0

SOURCE: FAO.

Future Prospects

Demand studies

Defining the problem. Much of the basis for skepti-
cismabout the turture demand of cassava relates to the
observed decline i per capita consumption of thig
crop i Latin America, This was perceived as being
due to rapid urbanization, rising ner capita incomes,
and nereasing possibilities for commodity substitu-
tion. It was reasoned that: (a)cassava was an inconven-
ient, bulky, perishable, and less-desired commodity
that would—hke many other basic staples—gradually
become less important as economic development and
urbanization proceeded; and (b) that the Latin Ameri-
can experience may be a portent of the future for Asia
and Africa. The corollary 1o this reasoning was that
there would be little demand for improved production
technology fora crop with & declining market. On the
other hand, it seemed precipitous to abandon a crop of
such importance for ncome generztion by poor
tarmers and with the potential of providing inexpen-
sive calories for consumers. It was necessary, there-
fore, to determine whether or not this trend would
continue in Latin America, whether it would apply to
Africa and Asia, whether alternative uses of this
multipurpose crop would come more mito play with
the evolving cconomic conditions, how new technol-
ogy weuld atfect the future demand, and how all of
these factors would affect the rescarch agenda.
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Methodology. Because consuinption patterns, gov-
ernment policies, and the resource endowment and
production costs for cassava and alternative crops
vary so greatly among and within regions and. in some
cases, within countries, it was not possible to consider
future demand on a global basis. Thus. the studies
were disaggregated by regions and for selected | kev
countries.

Coverage. The Latin American studies, considered
to be the most eritical by the EPR and the TAC, were
conducted most intensively, Under the leadership ot
the cenior cconomist of the Cissavi Program, three
postdoctoral economists were contracted for a4 (wo-
year neriad cach. They conducted individual country
studies of Brazil, Colombia, the Dominican Republic,
Ecuador, Jamaica, Mexico, Panan, Paraguay, Peru,
and Venezucia, These studies, conduocted collabora-
tively with cconomists from national programs in the
respective countites, wsed secondan data and, where

necessary, collected primary daty to:

Analyze the current and potential role of cassava
for human consumprion,

Evaluate the income generation and emplovment
opportunitics created by cassava production and
processing.

Deseribe the current and potental i incorporation
of cassiava into animal feed.

Identity the regions where cassava production
canbeexpanded and the markets that it will enter,

Special attention was given to production costs for
cassava and possible competing crops to deteriine
those cases where cassava conld or could not compete,
Current government policies that inay artficially
affectsuch competition and possible changes of policy
that would benetit the economy were also considered.

v addion 1o these Lating American economic
studies, a doctoral student conducted s dissertation
rescarch onconsumer trends in Colombia to determine
the fuctors behind the decline in per capita consump-
tion in urban arcas and consumer preferences for
cassaviein relation 1o other starchy foods,

The Asia demand study relicd exclusivelv on see-
ondary data. It was conducted by the ~eaior cconomist
of the Cassava Program, with the viduable contribu-
tion of senion econonizes consultints from Thailand
and Indonesta. Individoal country studies were con-
ducted for China, India, hidonesia, Phihppines, and
Thailand. In the case of Indonesia, CIAT was fortu-
nate to draw upon the intensive studies on cassava
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carried out by the Food Research Institute at Stanford
University,

Alrican demand stodies will be carried out jointly by
CIAT and IITA, beginning in carly 1988, These will
take more time and will be more costly as more
primary datia will need 1o be gathered. A three-ye
project involving four cconomists has been |umllv
developed by the iwo Centers. Each is placing hulf of
the estimated costs into ils core budget request for
TORE-90. While itis obviously important to understand
the trends better and explore the future potential for
cassava 10 Africa, the importance of the crop for
human food and the fact that some of the factors
responsible for the chapges in consumption patternsin
Latin America and Asia (that is, icreased per capita
icome and rapid urbanization) have not progressed
as far in Africa sugpested that this study was less
urgent than those tor the other continents,

Highlights of the results. It is obviously mipensible to
dojustice to the wealth ol valuable information on the
potentiad for cassiva for varieus ises in o o ide tange of
ceological, social, cconomue, and policeal conditions
coming out of the demand studies in any brief
stmmary statement such as this, The reader s there-
fore urged 1o read the Exeentne Summaryt of the
studies. Fyen that summany cannot provide adequate
information on methodology data, and qualifications
tosatisfy the skeptic that the conclusions are based on
sound cconomic analyses. Those so mclined should
read the tull reports (Gne report cach for Asia and
Latin America)',

Ovcerall, these results demonstiate a buovantmarket
potential for mcreased cassava production, but this is
not true for all uses in all countries. The studies show
that:

The observed decline in 1resh consumption in
Latin Americais principaliv due to the urban-
ization process. High marketing costs have
shifted relative prices of cassava and grain
staples between rural and wrbau areas, caus-
Ing consmmption to be lower in urban | atin
America. Fresh cassava has a positive imcome
clasticicity and consumption can be eapected
to grow modestly, New preservation technol-
ogy is likely 1o reduce markcting costs and
accelerate this growth,

Where consumption of processed cassava by
humans has dectined, this has largely been the

Lo Copies of these documents miy be obtaned by whnng to CIATS
Marheung and Distnibution Ottice, Commumcation and Information
Support Unit, Apartade Adteo 671, Cah, Colombra,



result of government subsidies ol competing
cercals. These trends are already bang re-
versed as these subsidies are removed, and
demand for cassava i processed form can be
expected to grow, These products will coniin-
UC 1O Serve ds animporint source ol inespei-

sive calories to the very poor,

Staach, much of which s used in the produc-
ton of vartous foods 1 expected to provide o
growing demand tor cassava, especially in
Asia.

A major potential tor growth in demand for
cassavais seenas a component of amal feed,
chietly tor domestic use i Fatin America, and
for both domestic use and export in Asia,

The growmy marketior cassava in Asia has
already reached the point thut production s
not keeping up with demand.

Cassivie 1s an mmportant tool tor cquitable
development. Tty churactersuies ire such that
the benetits of new technology can be targeted
on the very people who have normally been
left oat of the development process.

Empirical nbservations

The wotld did not stop while the demand studies
were bemng curried oot Tmportant changes in the
ceonomy were taking place, and & number of devel-
comants were urnder wav, [t was clear from the outset
that a good deal could be learned by following these
developments that would complement the economic

studies.

When the studies were initiated, a pilot project to
itelp small tarmers” associations develop drying and
chipping cupacity to process their cassava and sell it to
aninial feed manufacturers was getting under way in
Colombia. This has been a remarkable suceess. To
dite, 37 such farmers” associations have been estab-
lished. Analyses of the impact have shown that the
farmers” mcomes improved markedly. both from the
sale of ther produce and from the distribution of
assoctition profits; the new agroindustry has generat-
ed considerable employment o an cconomically
depressed arca; vields have increased as farmers have
incentives to apply improved production technology;
and, surprisingly, the benetits have gone chiefly 1o
small farmers. Although large scale tarmers are pres-
ent tn the region, the maximum benctits from the
project have been obtained by farmers with tarms of
around 3 hectanes,

The success of the Colombian project led to the
development of o similar agromdustry in Fcuador, In
1986 that experiment seermmed 1o be running into
trouble. Raintall, usually o himiting facior in the arvea,
was abundant, resulting i bumper matze crop anda
depressed market tor the cassava chips. It was then
discovered that dry cassiva chips when finely milled
arcan excellent substutate tarmmported binding agrents
used inshrimp concentrates, This cassava ton sells ar
over USS300 per ton, a price higher than for wheat
flour. The impacations ot this discovery for patential
cassiva demand for the vast and growing shrimp
culture industry s sull unknown, but could be
tremendous,

Dried cassavas currently being produced profitably
in Colombia, Fenador, Mexico, and Panama, demon-
strating that the potental for use of this crop in this
form to mcrease small-fiurmer income and generate
rural employment is no longer hvpothetcal, but an
cconomically viable realicy. Brazil, Cuba, Nicaragua,
and Peru all have active plans under way to develop
similar agromdusones.

Thatland ar the peak of Its export o cassava chips
to the EEC m 1982, sold 6.7 milhon tons to that
market. Later that vear, through an mternational
agreement, the “volunary " quota for imports of Tha
cassava chups to the BEC was reduced to S nullion
tons, with a tother reduction w L3 =allion 1ons 1
1985, There was great concern as to what Thnland
would do with its excess productionacd what alterna-
tive crops the Thir cissava tarmers corld phant now

hutthey could nolonger seltall of thery roduct at the

artilicially high prices in the protected EXC market,
These developments were certainly wat thed  with
interest, as they would give an indication 1 to how
cassava pellets could compete i the cole world of
internattonal markets. Cassava producticn in Thai-
fand has continued to rise, reaching jrst under 20
oullion tons 1 the [984-85 crop season. This has been
possible through the opening up of new export markets
and increased domeste use inanimal feed rations.

Conclusions

The demand udies and empirical observationsina
rapidly evolving cconomic scene have clearly demon-
strated that there s sufficient potential demand for
increased cassava production. They have also con-
firmed that because of its unique qualities, cassavais a
“natural” for the CGIAR system. On the other hand,
cassava 1s different from most of the commodities
dealt with by the CGIAR centers. Its different end uses
under different sociceconomic and ecological condi-
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tions dictate a decentralized strategy for research and
development. The nature of consumption patterns,
marketing requirements, and multiple end uses of this
remarkable crop also dictate that the traditional
germplasm approach will not be sufficient for cassava
research and development to yvield its maximum social
benefits. Production research must be integrated with
work on processing, utilization, marketing, and policy-
making. These all affect the strategy and aciivities of
CIAT's Cassava Program. A revised program strategy,
based on these realities, follows:

A Global Cassava Program

Goals and objectives

The goals of the CIAT Cassava Program are to
contribute materially to increased income and food
supplies of small farmers and to improve food avail-
ability in tropical developing countries. Within the
context of these goals, the Program pursues the
following nine objectives to:

Develop components of production technology
that form the basis for stable, cassava-based
crepping systems with low costs per unit output,

Develop technotogy thar allows cassava to be
grown on presently underesploited lands,

Develop processing technology that makes cassa-
va alow-cost, high-quality, convenient food.

Develop both production and processing technol-
ogy that is cost-competitive, increases farmer
income, and is sufficiently labor intensive to
generate eniployment for landless labor,

Develop marketing strategies for cassava that
reduce the marketing margin.

Stimulate the development of markets for cassava
that provide a stable price floor for the raw
material, thus providing farmers the incentive to
increase production and so reducing price fluctua-
tions for the consumer.

Assistin the development of new uses of cassava

that increase the overall demand for the crop.

Develop waste-reducing technology that increases
the percentage of total production that is finally
consumed.

Stimulate other agencies to play an active role in
the cassava research and development process.
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Strategies

Operational principles. As a CIAT commodity re-
search program, all aciivities of the Cassava Frogram
are governed by the set of operational principles
underlying all the Center’s activities. Included among
these principles are Relevance, Equity, Complemen-
tarity and Cooperation, Comparative Advantage, and
Sustainability.

I. Relevance. The efforts of the Cassava Program
are directed towards incrzased food production that
favors the poorer segments of the population, rather
than increasing the bod, of .cientific knowledge per
se. Rescarchis focused on se:ving the most important
problems in the regions served by the Program.

2. Equity. In seeking to contribute to increased
food production, the Cassava Program atterapts 1o
benefit primarily the small, resource-poor tarmer, as
well as the low-income urban and rural consumers.

3. Complementarity and cooperation. The Cassava
Program’s activities represent only one segment of the
cassava rescarch and development spectrum. Conse-
quently, all acuvities are designed to complenment
those of other organizations. Of particular importance
are the cfforts in support of cassava by national
agricultural research and development agencies in
countries that the Cassava Program seeks to serve. The
Program maintains strong linkages with these agencies
and coordinzees its work program closely with those of
collaborating national programs.

4. Comparative advantage. The Program concen-
trates on resolving those problems and developing
those techniques and methodologies for which ivhas a
clear comparative advantage i 5 *.Lon to other
agencies, be they internatios.ai * v national, public or
private. The comparative advantage arises from cer-
tain characteristics of commodity rescarch programs
in international centers, including: (a) the ability to
provide the necessary backup of scientists to solve
problems; (b) the facility to move information, biolog-
ical control agents, and genetic materials across bor-
ders; (c) a high degree of continuity of effort; (d)
location in the tropics: (d) being in a position to
coordinate activities of different entities on a regional
or international level; (¢) the ability to capitalize on
economies of scale; and (f) the ability to take a leng-
term view of the overall research and development
process.

5. Sustainability. The Cassava Program, in its en-
deavor to make a major and lasting contribution to
cassava production and consumption, emphasizes



long-term cumulative gains over dramatic short-term
impacts. Hence, it secks to develop production technol-
opy that promises environmental harmony, relatively
broad adaptation to important production con-
straints, and relatively low requirements for purchased
inputs.

Operational strategies. Cassava rescarch must oper-
ate within an evolving context wherc principal con-
straints on the development of the crop often shift
from production te utilization to processing and
marketing. An effective rescarch strategy for cassava
must focus on the complete commodity system. In so
doing it will provide an effective integration between
research on production; research on processing and
postharvest uulization; and research on consumer
preferences, market demand, and appropriate meth-
odologies for technology introduction. In this way the
return on investment in production rescarch s
maximized. Mereover, the number of potential inter-
ventions in the commodity system allow for maximum
flexibility in beginning to target the technology on the
aforementioned objectives. This holistic strategy
allows a particularly eftective approach to ensuring
impact on equity objectives,

Toattain the aforementioned interhinking objectives
1U1s necessary ta develop an interdisciplinary team of
sutficient size and with the multitude of specialized
expertise required to address these objectives. How-
cver, it must have a tleatble structure that allows
continuous interaction amongst the various special-
1sts. Such i team would address the following areas of
endeavors:

1. Assembly of a basic body of knowledge of the
crop. Iaorder todevelop new technology forany crop,
itis necessary to have a systematic understanding of it.
This inctudes knowledge on: the crop’s basic biology
and growth processes; its reaction to different envi-
ronmental conditions; its interactions with pests and
discases together with an intimate knowledge of their
biology and epidemiology;and the crop’s physical and
chemical characteristics. Before engaging on strategic
research in any of these arcas, the Cassava Program
first of all evaluates the comparative advantage it has
to carry out the work and the posstbilities of cooper-
ating with other agencies. Only when there is a clear
advantage or it is hikely that no other agency will
become involved does it proceed with the setting up of
a research effort,

2. Genetie conservation and improvement. {t is
evident that any attempt to develop efficient produc-
tion technology is highly dependent upon the existence

of a good variety. The development of effective
varieties, in turn, s dependent upon the availability of
a gene pool that possesses desirable characternisties.
CIAT 15 1in a unique position to collect, characterize,
and conserve the world’s cassava germplasm in such a
manner thatit can readily be used by other agencies. In
this context, the use of germplasm by other agencies, in
particular national breeding programs, can be made
much more efficient if desirable charvacters for specilic
ecosysteme or end uses are already concentrated in
clite genr rools. The Cassiva Program, therefore,
provides breediag programs throughout the world
with gene pools that: combine high harvest index with
hign total biomass production; tolerance to diseases,
pests, and adverse soil conditions; and high [2vels of
starch in the roots.

3. Integrated pest management. The reduction of
losses caused by diseases and pests in a long grewth
cyele crop, grown by small farmers, is most effectively
achieved through an integrated approach o pest
management. An a tirst step, the Cassava Program
evaluates the importance of individual pests or pest
complexes in terms of losses caused and the potential
area over which they can cause damage. Work is then
concentrated on developing the basic building blocks
of an integrated pest management program for the
most damaging pests and diseases, This includes a
thorough knowledge of the organisms and the cassava
plant’s response to them, as well as the evaluation of
alternative strategies such as phytosanitary control,
brological control, and host-plant resistance. When
host-plant resistance or biological control are deemed
to be important components of anintegrated pest
management strategy, the Prograny identifies resistant
lines and coilects and evaluawes biological control
agents. In the case of host-plant resistance, the sources
are incorporated in the clite gene pools. Biological
control agents are distributed to agencies working on
biological control of cassavi pests. CIATs Cassava
Program is in & unique position to carry out these
activities as 1t is located in the center of origin of
cassavirand the pests and diseases that have coevolved
with cassava, The economies of scale that result from
having one center collect and evaluate the sources of
resistance and the biological control agents are con-
siderabie.

4. Sustainable agricultural production svstems.
Production systems are inherently location specific,
Nevertheless, certain basic technological components
and principles can be applied over a wide range of
conditions. Of particular importance, are measures to
reduce and control soil crosion (which range tfrom
appropriate management practices to the use of inter-
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cropping and a variety of ground covers) and to
counteract soil depietion (through appropriaie crop
rotation and the use of fertilization at the minimum
threshold level). The Cassava Program aims to wtilj.
the basic knowledge, developed through its strategic
rescarch efforts, to understand the crop in applied
rescarch on crop management. Most of this applied
research is carriec v, in close cooperation with the
national prograns .: 2 the results of such cooperation
are compiled and analyzed by the Cassava Program in
order to develop turther the principles of nnproved
cropmanagement. Thes: findings are then used by the
national programs in their own adaptive research
programs.

Improved root quality. The development of new
varieties and the rapid move of cassova into new end
uses have highiighted the fact that cassava roots of
different varieties are characterized by considerable
variation in their quality Characteristics. No one
characteristic can be sclected as optimal for all end
uses. The situation is further complicated by the fact
thatatthis time, little i« known about the basic nature
of differences in qualivy. This makes screening and
selection not anlya slow, but also haphazard, process.
Grven that the varieial component is of such para-
mount importance in determining root quithity, addi-
tional systematic attempts to improve root quality
must be based on the world germplasm collection at
CIAT. This research will be carried out in conjunction
with various agencies with experiise in this field,
including the Tropicat Development and Research
Institute (TDRI) and a food rescarch istitute i the
U.K.

6. Improved preservation and processing technol-
ogy. The movement of cassava into new murkets is
dependent on its being converted into a competitive,
tow -cost, and convenient product. This requires the
development of improved methods of postharvest
handling, These technologies should be relatively
nonlocation-specific and their transter to new applica-
tion sites should reguire only minimal adaptive re-
search. Certain postheinvest technologies are alr ady
well developed or are being investigated by other
agencies. In general, these technologies are for large-
scale industrial use—ar arca in which the Cassava
Program does not, and -l not, play an active role. In
the development of small-scale processing technology,
however, the Progrim has already taken a lead role. In
the future, emphasis will be on refining the techniques

for fresh cassavitconservation and the development of

technology for the production of high-quality flours.
This latter product will then form the basic raw
material for developing a varicty of new food products.
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In the area of animal feed, efforts will be limited
largely to refining technologies so as to ensure con-
tinuous availability of cassava in an appropriate torm
tfor use eitherin the teed industry or on the tarm, Other
agencies are expected to carry out feeding tnals and
adapuive testing ol available technologics.

7. New products and alteraative markets. The
changing cconomic and social conditions in the devel-
oping world are teading to changes in pcaple’s habits,
life styles, and the products they purchase. The CIAT
Cassava Program will continually be monitoring the
overall patterns of these socioeconamic pitrameters
with a view toward identifving: lik ely new markets tor
cassava-based products, or new ways of bringing
traditional products more effectively into the changing
market structure. Such identification sheuld assist in
the improvement of the nutritional status and/or
cconomic well-being of low-income urban consumers.
This work will provide a constant input into the other
ctforts of the Program to ensure that new varieties and
processing technology are appropriate to the new
marketing riches as they emerge.

8. Development ol an appropriate policy environ-
ment for cassava. The world agricaltural seene today is
frequently characterized by cconomie distortions and
conflicting policies that neither serve the best interests
of the conntries nor tavor the poorer, more marginal
sectors of the population. Large, cconomically power-
fulagricultural groups, often organized in commodity
federations, have the resources to analyze the situation
of the particuizr commodity they deal with and use
this analysis (often one-sided) 1o further their cause at
the expense of marginal sectors. CIAT is in a unique
position to assist national progrims in the analysis of
the possible ctfects of policy decisions that affect
cassava. Through continued cconomic analyses of the
role of cassava and other crops for which 1t can
substitute, the Cassava Program will provide informa-
tion to national policymakers 1o assist them in asses-
sing the potential benefits and disadvantages of the

arious policy options available to them.

9. Institutional models for development with tqui-
ty. To meet the goals of equitable development
through increased cassava production and improved

postharvest handling and marketing, it is necessary to
integrate the efforts ¢ diverse agencies. In the past,
public sector agricultural development projects have
tended to concentrate on the production side. Even in
the case of integrated rural development programs, the
production side has frequently been divorced from the
processing and marketing aspects.



Both the theoretical and empirical bases for the
institutional structure to support the inteprated devel-
opment of production, processing, and marketing
programs are poorhy developed. Recent expernience,
however. has shown that the torm oi” mstitution:l
structure 1s critical to successtul programs and that the
form can steer the program to provide benefits o the
targes population. Although itis true that cach project
will difter, depending on the speaific agronomic,
climati 2, social, and economic envitonment, there are
a sertes of common zuiding priaciples for imple-
menting staccesstul projects, These principles can only
be deduced Irom a hands-on approach and close
contact with development projects. The Cassava Pro-
gram will continue to assist national programs in
setuing up pilot development projects The caretul
maonitoring of these projects will pernut an evaluation
of the most etfectuve approaches.

CIAT will be instrumental in stimulating the devel-
opment of a network of agencies mvalved in cassavi-
based development projects, through which the rapid
diftusion of che most etfective methodaologies will be
ensured. Itshould Fe noted that CTAT s roleas not that

ol a development agencey, but that of o source of

information and adyice on the most etfective means of
achieving cquitable development.

Aciivities

The tavy that cassava is uniquely produced in the
tropics hus had, and continues 1o have, a profound
clfect on the organtzation of world rescarch on the
crop. There is no research (apart f'rom that currently
linked to TARCs) on cassava in developed countries,
mieaning that Tunds for cassava sescarch nave had to
come from developtog countries or international aid
funds. This situation has had three profound effects:
{1)he research history on cassavas extremely mited,
especially when compared to grain crops: (2) the basic
research on the crop, on which sound aypplicd rescarch
is based, is virtually nonexistent; and (3) world re-
search on cassava will continue to be limited to the
tropics but because of the very limitea tunds for
cassava rescarch, there is need for 4 more riational
division of Tabor. The CTAT Cussava Program has had
to bridge weli poortized strategic rescarch with
appropriate apphed research and the Litter with
methodology development for adapuve rescarch and
technology introduction. The Program has filled this
breach, while working toward the development ot a
worldwide cassava rescarch network which makes the
most effective use of the limited research funds for
cassava.

Thus. the Cassava Prograni’sactivities can, in broad
terms. be divided into the generalareas of: (D strategic
and applicd research ol a more general nature, which s
carried out by the central targely headquarters-based
program, as well as collaborative rescarch, normally
of a strategic nature, with rescarch agencies in boti
developed and developing countries: (2) regional setiv-
nies that are imterwoven with natonal agricultural
rescarch and development agencies and thatare ot an
applicd o1 adaptive natures and (3) networking.

Strategic and applied research of
global significance

A strong backup stafl of cassava rescarchers at
headquarters forms the basi of this activity. This
concerted eftort s directed toward nonlocation-specif-
ic research, the benefits of which are expected to be el
in the cassava-growing arcis of the workl i ap-
proximate proportion to their preseni shares of totad
world production.

Physiolopy of the crop and identitication of desired
characteristics. The basic physiology of the crop is
investigated, and characteristics of the crop that lead

high. stable vield under adverse conditions are
identitied for use by the breeders i cropimprovement.
Particular emphasis is placed on the identfication of
drought tolezance and the nmprovement of produce-
tivity through variation in the photosyothetic capacity
of the crop.

Germplasm collection, development, and distribution,
Germplasm s @ critical component of the rescarch
strategy but in turn that strategy does not depend just
on improved varicties. Because cassava s strictly a
cainfed crop. grown across @ wide range of edapho-
climatic conditions, and under single or multiple
stresses, the breeding strategy has to accommodate
this significant variability. The strategy developed is
two pronged: (1) developing elite gene pools for the
principal ccosystems, the deseription of which are
continually refined by the CIAT'S Agroecological
Studies Unit; and (2) selection from broad-based seed
material in the target arca, where tie gene pool has
been matched to the national program’s selection site,
This system optimizes the needed diversity that goes to
a national program, while the selection is done under
the stresses relevant to the production region, The
selection process is backed by periodic visits to
national programs by CIAT breeders. This breeding
approach epitomizes the decentralized research strat-
egy of the program: well-developed research methods
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and broadly targeted technology which in turn incor-
porates sufficient malleability to be adapted to local
conditions.

Germplasm from all over the world is collected,
evaluated, and conserved. Currently, CIPISIS is on
the collection trom specific ecosystems which are
poorly represented in the present collection. New
breeding methodologics are developed and tested , and
the possibilities of using biot=chnology are evaluated
In the case of biotechnology, further research on
anther culture could lead 10 the development of
hybrids and the production of cassava trom true seeds.
This would make it casicr to store seed aad reduce
disease transmission viz seeds. A compromise solution
that 1 being explored is the use of somatic cmbryvos,
which could be considered as preudo seeds. In the
crossing program, selected lines are used to develop
chte gene pools specitically directed ar different
ecosystems. These matenals are then distnibuted to
national programs for testing and evaluation

The CEAT breeders keep close contact with their
counterparts i nattonal programs to ensure that the
specific requirements of collaborating nutional pro-
grams are met. This tnvolves continued visits to the
different breeding progrioms and the Jomt evaluation
of lines.

Colombia, because of 1y wide runge ot chimatic
conditions, has served handily as a base tor devel-
opment of the chie gene pools in priority Ceosystems,
However, refining the descriptions of these CCOsSVNtems
for Latin America, and more recently for Africa, has
highlighted the importance of semiarid regions and
subtropical ccosystems, which do not exist in Colom-
bia. These ccosystems, however, exist in Bravzil and,
moreover, i large and diverse germplasm pool adapted

to these environments also exists there., Several of

these elite gene pools will have 1o be developed in

Brazil, bucked by asvstematic survevand collection of

existing varieties.,

Diseases and pests. Rescarch on cassava diseases and
pests takes advantage of the fact that through a
number of testing sites and a wide range of growing
conditions in Colombia, most of the mportant
discases and pests can be adequately covered within
the country. Where this is not possible, close links #re
established with national agencies in other countries to
develop the required information on these problems.

Theidentification of viruses and the development of

effective indexing methods is emphasized, and clonal
materials are routinely cleaned and tested to ensure
that they are tree of viruses before shipment. Although
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virus transmission is not a problem in the case of
sexual seeds, they must be certified clean of tungal and
bacterial pathogens,.

Utilization. The quainy characteristics of cassava
roots for various end uses are studied in order to
establish guidehnes for developing techniques tor the
raprd measurenient of root quality. These techniques
then become a rouance part of the breeding program.

Fresk cassava conservation technology will be fur-
ther maproved. New products for controlling micro-
bial deterioration are being tested, and the possibility
ot biological control using fluorescent bacteria will be
explored.

The basts for new, convenient food products s the
conversion of cassava to a more stable form. The
prototype technology for low-cost, dryving systems to
produce gh-quality flours now exists and will be
tested and modified under commercial conditions.
Once it is possible to produce these flours com-
mercially, research activities will concentrate on their
introduction as a partial substitute for wheat flour and
on the development of new, cassava tlour-based
products.

Socioeconemic studies of cassava production and
marketing., The demand studies underlying the re-
searchstritegy espoused here highlight the importance
of sociocconomic information in determining research
prioritics. Such mtormation should alvo prove highly
useful tor pohevmakers. Although the intensity of
such data collcction and analssis activities, outside o
Africa, will decline in coming vears, the Cassavi
Program will continue to carry out this tvpz of work ir
strategically selected countries.

Regional programs

Cassavaasa plantsoeciesis adapted 1o a wide range
of edaphoclimatic conditions, although any single
genotype, i well suited toits environment, has onlya
narrow range of adaptation. In an analogous manner,
cassava gs a commodity is well adapted to economies
atvery different stages of development but, similarly,
thisadaptation, especiaily in product utilization. takes
very ditferent forms. This malleabiiity with respect to
different market conditions in turn makes cassava a
useful instrument in meeting @ sang . of policy objec-
tives in developing countries. Because the structure of
the agricultural sector and the stage of development is
so different between Asia, Latin America, and Africa,
different strategies are required. The Cassava Pro-
gram, therefore, adjusts applied research of a region-



specific nature to the adaptive rescarch needed to
achieve impact.

Africa. 1. Collaboraton with 1'TA. Within the
COIAR system CIAT has global responsibility tor
cassavia, while H'TA has regional responsibitity for the
crop i Africa. CIAT s strategy m Afnca s very clearh
to complement the HTA research program. This
includes more basic or strategic rescarch, apphied
rescarch in priority arcas on which HTA has decided
not to work, and research in Latun America that
directly supports the rescarch effort in Africa. A
rescarch base 1n Latin Amertea has already been
shown to he crinical to the suceess of rescarch on
biological control of mealvbug and green spider mate
i Africa. The sameis expected toapply, i the future,
to: the development of gene pools for paruculur
ceosystems in Africa, 1o some of the utihizaton and
root gquality research, and even to the arcas of market
development.

2. Agrocconomic studies of cassiva in Atrica. The
mmportance of cassava in Atrica is bevond doubt.
Nevertheless, the data available for the purposes of
planning research and development programs based
on cassava are deficient. This makes i duficult for the
two Centers and nattonal programs to develop a
coherent research strategy for this continent. Conse-
quently, CIAT and ITTA propose to set up @ major
short-term (three-vear) agrocconomic study of cassava
that will: characterize the present production, proces-
sing, and marketung svstems in Alricas assess the
potential for producing cassavi tn new areas: and
assess changes indemancd thatare ikely to occur i the
coming vears, These studies will form the basis for a
coordinated CGIAR systen plan for cassavaim Africa,
which will be jointly presented by CIAT and HTA.

The funding for the agrocconomic studies retereed
to here is projecred to be forthconing through «
special project arrangement.

Asia. In Asica multiple marketstructure for cassava
has atready developed in most countries. Markets are
in place that can absorh sigmificant increases in
production and, if prices can be lowered, new markets
are poised to come on line. Hence the efforts of the
Cassava Program are directed towards estabhishing an
effective cassava production rescarch network. Fhe
structure of that necwork was discussed ata workshop
held in June 1984 and the results were published as
CCossava o Asta, ts Powinned and Research Devel-
op.aent Needs.™”

Genetic variability m cassava is imited in Asia,
indicating that the potential exists for increasing

productivity through tnz introduction of new germ-
plasm. CIAT is developing and servicing a network for
testing and evaluating both CIAT and local germ-
plasm throughout the area. Scientists from tae region
are being trined in handling germplasm and making
spectal crosses to suit the conditions of the region.
Nevertheless, new varieties alone cannot remove all
the constraints to obtaining highly productive cassava-
bused systems. In the intensive Asian cropping sys-
tems, maintenance of sotl fertility and the control of
ccoston are critical. Over the past decade, a consider-
able body of hasic information on the principles of
mixed cropping, soil fertility maintenance, and erosion
control has been developed in Colombia, In order to
apply this knowledge to the Asian situation, a regional
Cassava Program agronomist as ‘sts Asian programs
in developing improved croppin, systems. The re-
gional team (that as, the soil scientist/agronomist
referred 1o above, and a piant breeder) not only work
in their speafic areas, but also play an important
coordinating role in the region to ensure the full
integration of” cassava research in the regional net-
work.

The imitial phase of the CIAT cconomic studies was
destgned to determine the potential demand for cassa-
va in the region. Yet to be carried out at the micro-
cconomic scale is: {a)a critical evaluation of how new
technology will fit into the intricate cropping patterns
ot the region; and (b) an identification of constraints
on the adoption of new technology.

Forcassava prouuction toincrease markedly in the
region, the fresh roots will have to be processed. At
present, the available processing technology is rela-
tively efficient and s not seen as an immediate
constraint, CIAT will inat 1ts acuvity in this area to
transferring new processing technology developed at
headquarters 1o Asian national programs through
traming and conferences.

Latin America. In Latin America demand for cassa-
va still rehies chiefly on food markets, which in turn
have inhibited the development of alternative markets,
It has been shown that cassava can compete in such
markets, especially the animal feed market, but incen-
trives toonvest in processing, capacity have been
masked by the nature of price formation in cassava
food markets. To overcome this constraint CiAT has
developed the concept of integrated production, pro-
cessing, and marketing projects in oorder to foster
mereased  cassava producton and uulization and
better market integration. Moreover, these projects
utilize this unexploited demand potential as a means of’
mercasing small farmer incomes in Latin America,
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especially furmers in more marginal arcas. Much ficld-
based research has been spent on developing meth-
odologtes and project desipn components which will
maximize the cquity poteatiad of cassavi development
i Lutin America,

Morcover the integrated projects, which have now
been established in Mexico, Panama, Colombia,
Ecnador, and. more recendy, Brazil, provide a focal
point fer germplasm testing and agronomic research,
This rescarchs thus well tarpeted. has backup trom
the project. has continuity, and provides the capacity
tor ficld-level problem idenutication for feedback to
CIAT. The projects are thus the laboratones for mach
of CIAT", decentralized tescarch on agronomy., bio-

fogicat control, and processing methods,

I hitegrated production, processing and marketing
projects. These projects are run and managed by the
nationai programs. CLATS role s to assist and give
technical advice. The tunding tor this activity is from
oateral tunds orcas i the case of Colombia, paid tor
by the government. The basis of integrated projects
rests o a study ol possible markets and arcas of
producuon for cassava. This is followed by the
selection of the most appropriate processing technol-
ogy.and the setting up ofa pitet project to evaluate the
possibility tor subsequent expansion into a major
developinent projece Whnle this procedure s simple,
ity execntion v complen. Tt requires the testing of
production technolopy, an analvsis of the best forms
of organizing the production to ensure equitable
distribution of benetits, and systematic market devel-
opment.

2. Supporttor mtegrated projects. I current trends
areany indication. it can be expested that there will be
an creasing number of integrated development pro-
Jeets in coming vears. Some of the older ones will
achieve their obrectives and will essentially disappean
from the scene, while new ones will develop, A CIAT
headqguarters-based “integrated projects team™ will
provide a continumty of etfortin this area and will use
the experience ol the various projects io develop
generalized methodologies for the successiul imple-
mertation of sech projects. This team will then ase this
experience to stimuliate national agencies to develop
their own such projects. Tt will also assist national
programs i the planning stages, provide technical
support in the establishment phases, and help in the
design of systems to monnor their success in meceting
objectives. The team will consist off a social scientist
(specialized in ceonomics) who is intimately involved
in determining the initial feasibility ot developing a
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project, in designing the project, and in monitoring
and evaluating the project: an agronomist who will be
closely involved in the area of evaluating the potential
tor production, as well as working with national
agencies in the development of production packages
that ensure o steady supply of raw material to the
project: and a processing specialist whe will be in-
volved i advising on appropriate types ol processing
techniques and in the planning and carrving out of
adaptive rescarch to develop technolopy suitable tor
locul conditions,

Networking

Networks Tunction difterently in the work of the
Cassava Program trom maost other Crop programs.
Fintshed technologies do not tlow within the cassava
network. Rather, the Prograni focuses on mtroducing
a sigmiticant degree of diversity or malleability in the
“technology™ at the fevel of the national program or
projectsite. The network tocuses on both broadening
and deepening the methods by which technology is
adapted tolocal condinons and i the sdentification of
rescarch areas not covered within the network., A
national, field-level rescarch capaciiy and poohing of
research results are entical to the functioning of the
network. Arange of ditferent networks on cassava has
cvolved as follows:

The international cassava research and development
network. It members are: national research and
developmenc agencies interested in cassava; individu-
als in navionalagencies working on cassava: advanced
rescarch institutions - developed and developing
countries working on cassava: and international and
regional agencies with an mterestin the furtherance of
the crop. This is a large and amorphous group, held
together by the cassava newsletters, the informa-
ton/documentiution services on cassavie, and frequent
but nonsystematic contacts between and among mem-
bers.

Begional and subregional germplasm exchange net-
works. Because of the marhed difterences in the
adaptation of germplasm in differend regions and
subregions (thatis, astrong genotype-by-environment
interaction), germplasm exchange networks are most
meaninglul and effective if they are regionally based,
although they can as well cut across particular Hgro-
climatic zones. Germplasm exchange in cassava moves
principally as sexuul sced, originating from clite
germplasm ponls. Such gene pools have been devel-
oped in Colombia, are in the process of being devel-



oped in Asia, and are projected to be developed in
Brazil. In addition to the exchange of germplasm, the
networks focus on methodology development and
interchange of information.

Specialized netvurks. These networks seck to unite
cassavi rescarch that lies outside the national cassiva
programs, In Asia much rescarch on cassava proves-
sing and utilization is done in specialized rescarch
centers, unconnected to national cassava rescarch
programs. Plans call tor dic organization ofan Asian
cassinva utihzation network to rationahze snd support
research m the regron, In Latn Amernica network ot
agencies mvolved o cessava mtegrated projects s
bemnge orgaiized, apain pnncipally to mterchange
methodological approaches and orgamzatonet op-

Lons.

The Cassava Program will coniinue to act as a
catalyst i the development of these networks and in
servictng them to the extent possible. The principal
resourees available to support this effort are training,
imternational and regronal conterences, newsletters,
and the world cassavi documentation and information
center based at CIAT. While the Program seeks to be

instrumental in the efficient tunctnioning of the net-
waorks, 10 also seeks to make sure that the Program
itsell is not placed in the tocal point as the principal
source of information and materials. Rather, it seeks
to stimulite active participation on the part ol all
network members and attempts o oensure that the
networks are murked by o honzontal exchange ol
ideas, germplasim, and technologies.

Projection of resource requirements

The tollowing table provides an overview ot actual
(1987 and projected (1988-1992) semor statl positions
of the CIAT Cassava Program. 1t s followed by a
deserirtion of gl crerenthy evisting and projected

posttions.

Forthe time bemg, TAC has endorsed the position
of “CIA'T Cassava Speciahist at HHTA™ and *Virol-
ogist” for inclusion in the 1988 core budger, The
remaining new and, as vet nottunded positions will be
presented by CEAT m T988 wm conpunction with its
proposal for a five-vear budget for the period
1I8Y-1993,

Actual (19871 and projected (1988-1992) statting pattern of the CIAT Cassava Program.

Astan

Positon 1987 1988 1989 1990 1991 1992
Headquarters
Lewdar 1 1 1 1 1 |
Pathologit l | ! 1 1 1
Entomaologist 1 1 1 1 1 1
Physiologist 1 i | 1 1 1
Breeder(s) | 2 2 2 2 2
Feononist ] 1 ] 1 1 i
Agronomist 1 | I 1 1 1
Uitilization: Specialist(s) 1 2 2 2 2 2
Virologisti 0 ] 1 1 1 1
African region
CIAT Cassava Speciatist at HTA 0 | 1 I 1 l
Agrocconomic Study Teamb (4] (4] (4]
region

Breeder | 1 l 1 | 1
Asanomistt | 1 1 1 1 |
LEeonomist 0 1 1 1 | 1
Fatin American Regiond
Breeder/ Agronomist {Brazil) 0 | ] 1 | ]

lotal 10 16{+4] 16{-+4] 16{+4} 16 16

a0 Posion attached 1o the CEAT Virology Uit

b o Aptocconomie Studies of Cassava o Afrca which are expected to he special-project tunded. Although tns isaomt progect with THEA Gl positions are

shown here.
¢ Posttion presently tunded on special-progect basis

¢ Additonal postions are expected to become avalable, through bdineral and other noncore lunding, 101 4 fived-term mvolvement anintegrated cissava

development projects in patticular counties,
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Headquarters-based staff. 1. Program Lcader. The
coordination and leadership required to ensure a fully
integrated multidisciplinary, decentralized approach
to global cassava research and development is pro-
vided through the Leader position wat headquarters,
Technicai supervision and monitoring of all activities
of the headquarters and outposted team members, as
well as technical collsboratuon with 1HIA and col-
laborating advanced research institutions, remain the
centril responsibility for the sciennist i this position.

2. Pathologist. Research on the fungal and bacterial
discase comaplexes of the crop, particularly as these
relate to key cussava ecologies, will continue. with
emphasis not only on germplasm miprovement, but
alsoin providing a sound tframework in which specttic
mstegrated discase control methodologies for those
ceologies can be apphed in the devetopment of sus-
ainadle cissavi cropping svstems. Monitoring re-
search on the means for the sate and efficient interna-
tonal transter of germplasnt will continue,

3o Entomologist. The rescarch on cassava pests will
continue to strengthen the existng inter-Center effort
on biological control of mujor cassava pests through
the idenufication, reaving, and disttibution of benefi-
cral mseets from the center of ongin, In addition.
atention will continue to focus on germplasm evalua-
ton tor pest reststance and toletance as a bisic input
o germplasm improvement.

o Physiologist The research will continue to con-
centrate onfurther unraveting the basic physiotogy of
the C2-Cadmermediate incollaboration with scientists
nadvanced mstutations. At the same tme, genotype
responses and the underlving mechanmsms of those
responises toa range of stress fuccors will be assessed.,
Such assessment will reflect the environmental focus
ot cassava.m particular water-use efticiency, water-
stress tolerance, and lovs soil fertility adaptation (with
particuliar emphasis on phospherus and potassium
nutritton, and the role of myeorrhizae). The basic role
of the phvsiologistat CIATis to stimulate and conduct
“esearch ona crop that has not received sullicient
slobal attention, with a view to providing a basic
knowledge framework for germplasm improvement
and developing sustainable cropping svatems,

5. Breeder BT he existing position at headyuarters

will continue to focus on genetic improvement of

cassava withia the framework of a decentralized
improvement program. The program will continually
evaluate the growing cassava germplasm collection
andincorporate sources for tolerance or resistance toa
wide range of stresses into high-yielding background
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populations which have appropriate quality charac-
teristics for cassava's wide range of end uses, The
breeder will have specific responsibility for developing
germplasm resources for the hunid and subhumid
fowland arcas of Latin America and Asia. Research
wiil include collaborative decentralized breeding and
selection activities with national program scientists
and backup services for outposted CYAT breeders in
Asta and Brazil,

6. Breeder 1L This new position projected at head-
quarters will strengthen the decentralized mprove-
ment program by: concentrating on the middle-alti-
tude tropical highlands and the subtrapical ccologies
of Latin Americiacand by providing improved popula-
tions through HTA for these same ceologies 1n Africa
and elsewhere. Both headqguarters-based breeders will
icreasingly adapt new tissue culture methodologies in
the germplasm improvement cttort as these become
avatlable, for example. through the possible use of
haploids, through anther culture, and in somatic em-
bryogenesis for producing artificial sceds. The scientist
m this position will provide the main channel for
collaborative breeding activities with HTA to ensure
that the full range of genctic vanability svatlable can
beappliedin Africa. The scientist willalso provide the
mput required from the Cassava Program for the
management of the international cassava collection in
colliboration with the Germplasm Resources Unit,
(Note: Although projected 10 be cventually core
funded. this posinion has not vet been endorsed by
TAC and s notincluded in core budget request tor
198K.)

7. Economist. The cconomist will continue o focus
on studies of socioeconomic factors affecting cassava
researchcand deselopment through the production,
processing. marketing, and utilization of various end
products. The principal role ol the cconomist is to
provide an cconomic framework in which integrated
cassavicdevelopment can take place inidentitied areas
of greatest potential. The cconomistis an integral part
of the headquarters ream which is devoted to the
catalyte activities associated with CIATs collabora-
tion with development projects in Latin Americn. It
also- provides the means for the intercontinental
transter of sociocconomic experience. In this regard,a
close asseciation of the cconomist with the 1ITA-
CIAT agrocconomic studies planned for Africa will
ensure that experiences obtained elsewhere in cassiava
development can be better applied within the African
contest onee the stedy pericd is completed.

8. Agronomist. The headquarters-based agron-
omist forms part of the subteam specifically devoted to
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collaborative activities 1 mtegrated cassava devel-
opmentin the Latin American regron, In particular the
subteam works with national prograns in decentral-
1zed research to ensure that appropriate agronomic
practices, leading to sustamable cassava-based crop-
ping systems, are developed. The recognition of the
need for more focation-speeidic agronomie rescarch
gives a specific tocus for the agronomist as he col-
laborates with onpemng national integrated cassiava
production projects and those projected by collaborat-
g agencies,

9. Utlizaton Speciahist 1 The existing utilization
position will continue to focus on the engineering and
logistical aspects of cassava processing for the wide
range of end usgs, and to develop, not only new
methodologies, buialso mprovements tor iraditonad
processing svsteme The feaabihiny and necessiy of
new or mmproved methodologies for Atrica witl he
established by the planned HTTA-CEAT collaboranve
agrocconomie study of cassava i Atrica. This scienust
also forms pact of the headquarters subteam devoted
to CIAT's role i mteprated cassava development in
Latin Amertea and the Canbbean.

1O, Utihization Specthst HL The acceptance of new
varieties is highly dependent upon the quality charac-
teristics ol the fresh roots s relited to the final end
market. Littie s known at present about the puara-
meters that determime root qualinv. An additional
position v projected o the ntilizaton secton at
headquarters to work ciosdy with the breeders to
define these biochemical parameters and  develop
sereentng techniques that will accurately diserimimate
among genotypes. Guidehnes will also be developed
and methodologies destgned to improve the quahity of
cassava products after processing, This cassava-qual-
ity work will have direct application to die wide range
of cassava products i Africa. (Note: Although pro-
jected to be eventually core funded, this position has
not yet been endorsed by TAC and 1s noticluded n
core budget request tor 1988

L Virologist. As avegetanvely reproduced crop,
cassavitis prone toviras problems transmutted through
the planting material. This notonly aftects production
on tarmers’ ticlds, but also inhibits the free exchange
of germplasm. Tos essenuial to characterize the cassava
viruses aceurately, devetop techmyues tor their detece-
tion and elinnaton, and devise control methods. In
order to do this, the Biotechnology Research Unit,
which provides an administrative and resources um-
brella for all virology work at CLAT, 1s projected to
increase its personnel by one senior staff position.
(Note: This position has been endorsed by TAC for

inclusion in the 1988 core budget request of C1AT and
is included in the present budget request.)

African region. 1. CIAT Cassava Specialistat IITA.
The nonlocation-specific research done by the overall
CIATT effort can bring great benefits o African
cassava producers. CIAT does not, however, appiy
this technology divectty (o African conditions. The
information, germplasm, und biocontrol agents are
transferred directly o LA, who incorperates these
clements imtoits regional eftorts in Atrica, To establish
ancftective limson between the two Centers, [T A and
CIAT have agreed that a CIATT cassava specialig be
postedat I A He s to ensure that African needs and
requests, that can make use of CIA T-based resources,
arce rapdly met. Both Centers agree thatin the hipght of
sciree resourees this seientist should form an integral
part of the TFEA cassava elfortand carry outan active
rescarch program (Note: This position has been
endorsed by TACormclusion in the 1985 core budget
request of CIA T and is mcluded in the present budget
request )

2. Agrocconomice studies of cassivain Afnica. The
importance of cassava i Atrca 1s beyond doubt.
Nevertheless, the data available tor planming research
and development programs based on cassava are
deticient. This makes it extremely difficult for CIAT
and TFIA and the national programs to develop a
coherent research strategy tor this continent. As a
result, CLA T and TETA 2re proposing toset up a major
short-term (3-vear) study of cassava, This study will
characterize the present productton, processing, and
marketing svstems in Africa; assess the potentiad for
producing cassavain new dareas; and assess the changes
i demand thatare hkely to oceur i the coming years.
The study will have o team envisaged as headed by a
study director tan agricultural cconomist), and com-
prising three econonusts, each of whom will assume
responsibility for a separate geographical region, This
team is to be supported by a series of nationai study
coordinators. CIAT and II'TA are secking special
project resotrees to be able to carry out these studies,

The results of these studies will form the basis for a
coordinated CGIAR system plan for cassava in Africa
which will be presented jointly by CIAT and HITA.

Asian region. |, Breeder. The regional cassava pro-
pram for Asia is projected to have ultimately three
scientists. The program focuses on the decentralized
regional breeding program and collaboraies with the
national researchers within a regional germplasm
development network. Backup from headquarters in
terms of a providing a broader germplasm base for
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Asia is balanced by a concerted progrim to stimulate
gencetic recombinations and selection for specttic local
environmental constraimts and end uses. The specific
role of the regional breeder s 1o provide guidance to
national ctforts and 1o stimulate intercontinental
exchange of wmproved germplasm. The lower inci-
dence of cassava discases and pests in Asia permits
greater concentiation on vield, quality, and adapta-
tion to environmental strees,

2o Agronomist. In the comples Asian CTOPPING S\ -
tems in the upland arcas, sustainabitity of production
IS majorconcern. Anagronomist is stationed in Asia
L assist nationad programe Lo develop production
systems that recuce eroston and maintain soil fertility,
This position i~ special projeet-funded through 1989,
whereupon 1t s projecied 1o be incorporated mto
CIAT'S core budget (Note: Although projecied cven-
tually to be core funded, this position has not yvetbeen
endorsed by TAC and is not included in core budget
request for 198K

3o Bcononnst An integral member of the Asian
team witl be asocial seientist (ecconomist) whose main
task witl be to ensure that the new technology fits into
the itricate Asian cropping svstems and is aceeptable
to farmaers, This will involve working closely with the
CIAT agronemst and the national program agron-
OMIsts 1 e testing of new technology packages at the
farm level and in the monitoring of adoption of new
technology, fn addition, the ceconomist will analyvze the
overall direction of cassava development in the region
toensure that other research activities are directed to
resolving problems related to changing socineconomic
conditions. (Note: Although projected eventually to
be core funded, this position has not vetbeen endorsed
by TAC and is notincluded in core budget request tor
198K.)

Latin American Region. 1. Breeder/ Agronomist tor
Brazil. Atpresentitis not possible for the headguarters
team in Colombia to dedicate adeqguate attention o
LWo impertant cassava ccologies even though they are
within the species’ ceater of origin. These ceologies are
the subhunud tropics and the cool-season subtropics.
Inview of the overall importance of cassiva in Brazil
and the existence of these two ceologies there, CIAT
has projected a new position in Brazil. The location of
the Breeder/Agronomist will depend upon discussions
with EMBRAPA but most likely will be in northeast
Brazil. In addition, the scientist would SUPervise a
research associiute to be located in the south 1o handle
the development ot breeding populations ftor the
cooler ccosystems. The Breeder/Agronomist «t the
base location will mainly be developing specific cassa-
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va germpliasm pools adapted to the drier areas of the
lowland tropics

The tuture role of this particalar germplasny in the
subhunid sivanias of Atrica will be studied in
collaboration with 1'TA. The richness of the germ-
plasm resources avanlable in Brazil is o Kevelement in
this decentralized stratepy . (Note: Although projected
eventually to be core tunded, this position has not yet
been endorsed by TAC and is not mcluded in core
budget request for (98%.)

2o Integrated cassava development projects. In the
foregoing detimtions of the role of existing and
projected sentor stalf positions, three scientists from
the core-tinanced headquarters team of the Cassava
Frogram are given speaitic responsibilitics 1o provide
collaborative linkages to integrated cassava devel
cpment projects in Latin Amenca and the Caribbean,
that s, i addition to their normal activities in the
Program. These scientists are the Agronomist, Econ-
nomistand Utitization Specialist. 1. CIAT plans to
stimulate mtegrated cassavi deselopment projects in
carcfully defined regions with the greatest potential
and across the range of end uses Tor cassavi, These
projects will be tunded throngh speaad projects to
CIATand/or through bilateral projects funded direct -
ty to the collaborating country institutions.

Achievements of the Program

(See Cassava Program section under “Summary of
Achievements™, p. u-t1).

Special projects

Cassava development in Brazil, This project aims to
establish pilotprojects for the production, processing,
and marketing of cassava in two arcas of Brazil—the
southand the northeast—and to develop the methodol-
ogy tor expanding cassava production in these regions.
In the longer term, experience gained in the pilot
projects will be used to develop national program
Capacity to carry out cassavi-based development
programs that will bring benetits to the rural popula-
tion of Brazil. These methodologies will contribute to
the other rural developrient programs forming part of’
the network of cassava-based integrated rural devel-
opment projects. This project was not vet finally
approved by the W K. Kellogg Foundation as of June
1987, but was expected to be approved shortly thereaf-
ter.



Budget

(1987 US§ in

thousands)
1987 1988
Personnel (2 senior scientists) 77 179
Honoraria, stipends, and allowances 10 15
Supplies and services 13 31
Travel 10 20
Equipment replacement and capital 34 16
Indirect costs 17 35
Contingencies - -
Subtotal 161 296

Exploration and cvaluation of cassava mite preda-
tors. This collaborative research project with HTA isa
component of the Africa-wide Project for Biological
Control or Cassava Pesis. The following activities are
mvolved: (1) survey of cassava mite predators in the
Americas; (2) evaluation of the elficiency of these
predators, including field ecology and phenology
studies; and (3) preparation of the predators for
shipment to Africa. This projectis supported by IITA.

Budget

(1987 US$ ir

thousands)
1987 1988

Personnel 72 83
Honoraria, stipends, and allowances 11 It
Supplies and services ! 12
Travel 36 20
Equipment replacement and capital 9 -
Indirect costs - -
Contingencies 14 13
Subtowal 153 139

Cassava and rice research in Panama. This is a
bilateral agreement whereby: (1) CIAT's Rice Pro-
gram helps IDIAP to evaluate segregating populations
in order to obtain advanced lines and varieties under
Panamanian and Central American conditiens. It also

carries out observation, yield, and regicnal trials of

promising lires and selections. (2) CIAT's Cassava
Program assists in the baseline study of socioeconom-
ic and physical-biological conditions of cassava pro-
duction in Panama; the development of appropriate
production and processing technology; and devel-
opnent, at the experimental level, of cassava proces-
sing and drying technology for a future national-level
project. This project is financed by USAID.

Budget
(1987 US§ in

thousands)
1987 1988
Personnel -
Honoraria, stipends, and allowances 2 2
Supplies and services 57 57
Travel
Equipment replacement and capital 18 18
Indirect costs 4 4
Contingencies 1 1
Subtotal 82 82

Agroindustrial development of cassava in Colom-
bia. Incollaboration with the Frtegrated Development
Program (DRI) of Colombia, CIAT will previde
technicalassistance in the execution of this azroindus-
trial development project on cassava production and
drying for small farmers on the north coast of the
country. This project is financed by DRI and 1DRC.

Budget
(1987 US$ in
thousands)

1987 1988

Personnel 25 28
Honorarna, stipends, and allowances 11 13
Supplies and services 12 15
Travel 1 1
Equipment replacement and capital - -
Indirect costs - -
Contingencies - -
Subtotal 49 57

Farmer participation in technology design and trans-
fer. (Sce under **Special Projects in Bean Program
section, p. 20).

Germplasm collection for beans, cassava, and tropical
pastures. (See under **Special Projects” in Genetic
Resources Unit section, p. 53).

In vitro active gene bank. (Sce under *“*Special
Projects™ in Biotechnology Research Unit section,
p. 57).

Specialized information centers. (Sce under *Special
Projects” in Communication and Information Sup-
port Unit section, p. 77-78).
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RICE PROGRAM

Core .esources

Scientific
Resources Senior staff and supervisory Clerical and other
Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
86 87 88 89 90 &6 87 88- 89 90 %6 87 K8 89 90
Personnel {Positions)
Program leader 1 1 1 ] | - 1 I I | 1 3 3 3 3
Agronomy (production
systems) 1 1 1 1 1 1 2 2 2 2 7 g 9 9Q 9
Breeding (Santa Rosa) 1 1 1 1 1 2 2 2 2 2 12 12 12 12 12
Breeding (Paluira) | | 1 1 | 2 3 3 3 3 22 22 22 22 2
Pathology | | 1 1 1 3 3 3 3 3 1 11 11 i1 11
Integrated pest mgt. - - - - - - 1 1 1 | - 4 4 4 4
cconomics - i 1 1 I - 1 1 1 1 - 2 2 2 2
Physiology (Santa Rosa) 1 { 1 1 1 2 2 2 2 6 6 6 6 6
Total 6 7 7 7 7 10 15 15 15 15 59 69 69 69 69

Direct costs (1987 US$ in thousands).

Costs Current budget Proposed
budget
Actual  Revised
1986 1987 1988
Personne: ) 775 1016 1016
Homnoraria, stipends, and
allowances - - -
Supplies and services 157 100 100
Travel 80 93 93
Equipment replacement 11 21 21
Contingency - - 17
Subtotal 1023 1230 1247
Support unitsd - - 366
Price provision - - 49
Towal 1023 1230 1662

a. Resource allocation from support units to the Rice Program.

Program Commentary

The CIAT Rice Program focuses on the Western
Hemisphere including Mexico, Central America, the
Caribbean, and South America. [t collaborates closely
with IRRI's efforts in global rice research and with
IITA in areas of mutual interest. Research on major
regional constraints is encouraged through an active
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network of rice specialists cooperating in the Interna-
tional Rice Testing Program (IRTP).

Annual growiil rates for rice in Latin America
during the past two decades have averaged 3.3%,
2.3%, and 1.0Y% for production, area, and yield,
respectively. Per capita consumption of rice hus been
rising and is currently about 35 kg of milled rice
annually. Rice provides, on the average, 9% of total
calories in the Latin American diet. Countries with the
nighest rice contribution to total caloric intake are
Panami, Dominican Republic, Cuba, Brazil, Costa
Rica, Colombia, and Peru,

Traditionally Latin America, asa region, hasbeena
minor net importer of rice. The largest exporters were
Uruguay, Suriname, Argentina, and Guyana and the
major importers were Cuba, Brazil, Mexico, and Peru,

If demand increases continue at the annual raie of
about 3.5% as observed during the past 20 years,
production must double by the year 2000 to satisfy
internal demand at current relative price levels. This
indicates an increase from the current 17 million tons
to over 30 million tons by the end of ‘the century.
Unless production is stimulated rapidly, the countrics
that will face serious rice deficits are Mexico, Nicara-
gua, Cuba, Jamaica, Brazil, Colombia, Ecuador,
Peru, and Venezuela, Exceptin the Caribbean region,
land and water resources are sufficient to permit this
growth. However, in several key countries where
growth has been rapid a production plateau has been



reached. In these areas production costs are very high.
Thus, rice farming is becoming a less attractive
proposition. The high costs are partly due to excessive
pesticide use and mappropriate, inadequate, and ex-
pensive weed control. The challenge is to distinguish
among physical, biological, agronomic, economic,
and political constraints to rice production growth,
With proper identification of the principal problems,
training, research, and cooperation with national
programs can be oriented effectively.

1988 Budget request for Rice Program

Activity Amount
(1988 US$1n
thousands)

Soit management and conservation rescarch 2.5

Germplasm

Researcihv on conservation and diversity 83.5

Conservation, characterization,

and documentation 51.7
Enhancement 9.4
Plant breeding and improvement 448.7
International triaks (distribution

and exchange) 72,9

Seed nroduction 33.2

Crop svstems research 71.3

Plant protection rescarch 221.7

fPlant nutrition rescarch 25.6

Machiery research and development 5.7

Hluman resource enhaincement

Specralized couises (short term) 103.5
Individualized internships 39.9

Conference and senunars 34.5

Documentation and dissemination 334

Research on approaches, concepts,

methodologies, and procedures 25.2

Counselling and advising NARS 1123

Technical aswistance 38.5

Coordination of networks 83.7

Economic and social analysis at microlevel 55.4

Market analysis 26.6

Policy analysis 50.0

Nutriton and consumption analysis 20.9

Total 1662.1

Production Systems and Constraints

Trendsin rice production, area planted, and yield vary
widely among countries and over time. The major
contribution to production during 1965-1975 came
from increase in area, particularly in Brazil. This was
reversed in the morez recent period ol 1976-1982 when
essentially all regional growth came trom yield in-
creases. The unfavored upland arca in Brazil began to
dechne, but was offset by increased productivity from
trrigated areas in Rio Grande do Sul and Santa
Catarina, where vields are good.

Faurteen of the 23 more important rice-producing
countries now have average vields of over 3 t/ha. The
Latin American average of 2 t/ha reflects the massive
mmpact of the nattonal average of 1.5 t/ha in Braazil.
The basie causes for this ow vield are found in the
predominance of the unstable production system in
the Brazilian Cerrado. This system accounts for
approxiimately 509 of the rice area under production
in the entire region and, because of unrdliable raintall,
yields average about 1 v/ha. Several disunet produc-
tion systems existin the region, Often rice production
is divided, somewhat misleadingly, into two main
systems, irrigated and upland. In 1983- 1984 irrigated
rice covered 2.4 million ha (3200 of the area), averaged
4.2 t/ha, and contributed 617 of regionai production.
The tavored upland systems, which have more in
common with irrigated nce thun with unfavored
upland, covered 0.7 million hu, averaged 2.4 t/ha, and
produced 19 of regional production, Incompanson,
unfavored upland rice was grown on 4.1 mithian ha
(about 355 of the total area), vielded | t/na, and
contributed 26 of regional production, The rainfed
and manual upland ecologies together contributed
only 290 of Lann Auerican rice.

Irrigated rice. This system receves high CIAT
priority because of its mujor contribution to regional
production and :ts comparative advantage tn main-
taining and further increasing productiviy and stabil-
iy of supply. It is found in all countries and
predominates insouthern Brazil, Colombia, the Carib-
bean region, Cwuyana, Nicaragua, Peru, Suriname,
Venezuela, and the Southern Cone countries. Trrigated
rice 1s ancreasing in countries that formerly were
upland producers. Average national yiclds range from
3 to over 5 t/ha, Important constraints include
increasing production costs, weeds, water control, rice
blast and other diseases, lodging, and, in sume coun-
trics, the availability of suitable grain quality for
export markets.
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Favorcd upland rice. This system is generally con-

fined to flat areas receiving 1500 to over 2000 mm of

rainfall in eight or nine months of the year. Normally,
there are vo short dry periods during the rainy season.
The soils are alluvial, slightly to moderately acid and
well-drained. This system uses modern dwarf varietics
and improved agronomic practices. Yields average 2.5
t/ha, but 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 irregular precipitation in some years.
CIAT assigns high priority to this system.

Unfavored upland rice. This system, found in areas
having irregular and low total rainfall, has low plant-
ing densities and utilizes tall varieties producing an
average yield of less than 1 t/ha. Yield variance is
extremely high. Much of Brazilus 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 associated with aluminum
toxicity in the subsoil. The degree of drought enhances
the severity of fungal diseases, particularly blast, in
this system. Phosphorus and other deficiencies are a
serious overall constraint. CIAT does not conduct
research directly on unfavored upland rice since the
system is mainly utilized in Brazil and at the present
time the Program has no comparative advantage for
work in this area. However, lines under developmeant
may play a role as parents for characters such as
acid-soil tolerance and discase resistance.

The main unfavored upland rice system areas in the
region have two main environmental constraints, that
is,lowand/or unreliable rainfall together with infertile
acid soils. In the tropical lowlands of the Americas
there are vast arcas of well-watered savanna lands
which have not been opened up for arable agriculture.
In these areas rice does have a future potential
provided the problems of adaptation to low soil
fertility and soil acidity can be successfully resolved.
CIAT has commenced research on these problems.

Reinfed lowland rice. This system is a transition
between irrigated and upland and utilizes rainwater
trapped and held by field tevees. Nevertheless, water
deficits and/or deep flooding are common. Dwarf
varieties can be grown when water control is provided,
but tall varicties predominate. Average yields are 2.5
t/ha. The crop may be transplanted or directly sceded
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and few purchased inputs are used. Rainfed rice is
important only in coastal Ecuador, Colombia's north-
ern coast, and in the Dominican Republic. Given that
rainfed lowland rice contributes only 1% to Latin
American production, CIAT does not directly re-
search this system.

Program Objectives

The three specific objectives for Rice Program activi-
ties in collaboration with national institutions in the
Western Hemisphere are the;

Continued development of germplasm-based
technology designed to overcome the principal
constraints to increased production of irrigated
rice and the more favored upland production
systems.

Development of widely applicable production
technology. This includes the introduction and
evaluation of appropriate farm machinery that is
oriented toward weed control and other related
cultural practices in order to reduce costs and
increase stability of supply.

Strengthening of national rice research programs
in the region through assistance in the preparation
of national production plans, training, confer-
ences, and technical coilaboration activities.
Through these mechanisms the Rice Program can
further stimulate the highly effective regional rice
research network which is now in place.

General Research Strategy

Since its beginning in 1967, the Rice Program’s basic
strategy was to improve yields and production of
irrigated rice in the region. This strategy was adopted
because: irrigated rice offered the greatest opportunity
for rapid gains; irrigated rice technology was more
casily generated and transferred than that for other
production systems; and limited core resources did not
permit simultaneous work on all production systems,

Varietal improvement has been the key element in
CIAT's irrigated rice research strategy. Tall varieties
were used throughout the area before 1968, when IR 8
was introduced. Animmediate increase in productivity
of 2 t/ha confirmed the decision to work exclusively on
dwarf materials for this system. The research has
sought varietics combining dwarfism, strong stems,
insensitivity to photoperiod, long grain with clear
endosperm, resistance to the Sogatodes leafhorper,



and blast resistance. Earliness and improved adapt-
ability toacid soils are more recent varictal objectives.

In recent years, with the exception of rice blast, the
fungal discases of dirty panicle, brown spot, leaf scald,
eye spot, narrow brown leal spot, and sheath blight
have increased in severity and now constitute vield
constraints, partially as a consequence of increase in
feruiizer use and of expuansion of upland rice and
irrigated rice on infertile soils. These problems, along
with the resurgence of the hoja blanca virus, have
inteasified the need for resistance breeding for all
ecologies,

Toaddress these needs, the Program moved its main
breeding site to the Colombran Llanos, near Villavi-
cencio, where disease pressure is high for the most
serious foliarand grain pathogens, Material is selected
under enhanced epidemics of leat and neck blast, leal
scald, and graan discoloration. A large-scale, semi-
controtled field screening method has been successtul-
ly tmplemented for the hoja blanca virus.

The hoja blanca-resistant lines were tested under
natural and heavy virus epidemic conditions in kcug-
dor. As expected, they proved o be highly resistant,

An exhaustive characterization ot the components of

the resistance being used indicates that it is true
resistance to the virus (as opposed to stmply difteren-
tial feeding behavior of the insect vector on differential
genotypes), and that 1t is not likely to break down
quickly, if ever. Resistant lines are being advanced
rapidly in Leuador and Colombia and should be
released in approximately two vears.

Iron toxicity is an increasing problem in acid,
rrigated soils in Brazit, Argentina, Colombia, and
Vencezuela. An efficient, simple screening method
capable of handling several thousand lines per year
was developed Many advanced lines are highly toler-
ant, alowmg IRTP to send only known tolerant
materials to arcas where iron is a constraint,

Asimproved dwarflines and varicties are produced,

rescarch is extended to developing appropriate cul-
tural practices for the high-vielding varieties. Sceding

rates and methods, fertilizer practices, and timing ol

weed controlare emphasized. Farmers have learned to
manage modern varieties, but severe cultural practice
deficiencies remain. These include red-rice and weed
infestations, seed quality, land preparation, water
control, and the fack of simple appropriate equipment
for small-farm operations.

In the irrigated sector the number of cresses has
increased substantially in response to new disease

problems, need for iron-toxicity tolerance, and the
specific low temperature constraints and grain quality
requirements for the temperate Southern Cone. This
latteractivity is expanding rapidhy now that dwarts are
known to be well adapted throughout the temperate
production arcas, and that anther culture technology
has permitted large-volume production of fixed lines
that combine the necessary characteristics for these
conditions. Field evaluations of these lines in Chile
and seedling evaluations under laboratory conditions
show that some of the lines have hngh levels of cold
tolerance combined with excellent grain quality. The
high-vielding, hign-quality, cold-tolerant lines devel-
oped from this project will have direct application to
Chile and should prove to be excellent parents for a
wide variety of breeding objectives. Anther culture is
now being evaluated for its applications to tropical
breeding as well,

The unexpected adoption of the newer dwarf varie-
tiesin recent vears in the more favored upland systems
allowed the Program to modify its original strategy.
Lntries for nurseries, especially for the more favored
upland systems, are selected from the advanced irri-
gated breeding lines and distributed to national pro-
grams for continued local selection and evaluation,
Thus, CIAT contributes directly to upland systems
while focusing on irrigated varicties. In 1981 CIAT
began 1o intensify its activities in upland rice.

Breeding for the more tavored upland ecologies and
high-rainfall, acid-soil, savanna upiand has increased
dramatically. Crossing is currently focused on disease
tolerance, gram and plant type, carliness, and general
adaptability o upland soils. Work must be under-
taken on the multiple mineral nutriton stresses of
upland soils with specific breeding attention to toler-
ances to zine, phosphorus, iron, and manganese
deficiencies along with aluminum and manganese
toxicities in acid soils. It seems clear that one way to
reduce fungal disease pressure in upland rice is thvongh
breeding for tolerance to problem sotls.

specific research strategies for the remainder of the
decade of the erghties and beyond have been developed
for the various production systems identified for
priority attention,

Research strategy for irrigated rice. This system will
continue to receive major attention. Enhanced toler-
ance to diseases (for example, blast, other fungal
diseases, hoja blanca) and soil problems (for example,
iron toxicity and straighthead discase) should increase
yields, lower production costs, and increase produc-
tion stability. The approach will combine breeding
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directly for disease resistance with breeding for toler-
ance 1o soil stresses and emphasize weed control and
lower seeding and fertilizer rates. Lowered mputs
should result in decreased fungal disease severity,
Additionally, breeding will focus on better lodging
resistance and, simultancously, seck modest guin in
vield potential.

Improvement in farm cultural practices is indis-
pensable to narrow the gap between varietal vield
potential and farm productivity. Research on cultural
practices has lagged behind varietal development.
General rice weeds, including red rice, constitute the
most serious problem in rice production. As most
countries have effective herbicides, the reduction of
the problem is focused on improved land preparation
and levelling, largely through more Appropriate equip-
ment, especially tor smaller farms, including steel
tractor wheels, small tractors, and tillers.

Work in integrated pest management shows that
costly mnsecticide appheations can be eliminated for
most insects under most conditions. Studies of all
major insect targets for insecticides showed that
cconoemic thresholds, field monitoring, varietal toler-
ance. and biological control can eliminate insecticides
for most pests. Prophylactic seed treatments are being
developed for the few pests that cause risk during the
first two weeks after seeding.

Fungicide applications for the complex of fungi
assoctated with ditty panicle, a rapidly increasing,
worldwide disease were shown 10 be ineffective. Their
elimination will contribute to reduce production costs,

Dirty panicle, widely distributed in Latin America
and cisewhere and formerly considered to have a
fungal ctiology, is now known to be caused in many
cases by a complex of sced-transmitted, systemic
bacteria. The pathogen is eradicated with extremely
severe dry heat therapy that does not reduce seed
germination. National programs are being urged to
heat treat genetic and foundation sced to control the
discase on fars. International centers and Latin
Ametican national programs were advised of the cause
and control of dirty panicle to eliminate international
movement of the pathogen.

Many new iirigated rice arcas are coming into
production, prircipally by small producers. They lack
appropriate small machinery to facilitate the transition
from transplanting to direct sceding where labor is
scarce. Such machines (hand sceders, boom sprayers,
harvesters, and threshers) are commercially available.
The Rice Program will emphasize the introduction of
appropriate machinery through national programs,
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Research stratepy for the more favored upland
systems. Selected lines from the irrigated breeding
program can contribute te the varietal component for
sxpanding this system in the region. Nevertheless, a
breeding program is designed to address the peculiar
stresses of upland soils, particularly moisture and
mincral nutrition, and (heir interaction with fungal
diseases in several sites reflecting o range of ecologices
from moderately to highly tavored uplund. Vigorous
dwarf varieties tolerant to problem soils. diseases, and
short dry pertods should increase and stibilize vields
atan average of 3 1/ha, 0.5 ton higher than existing
average productivity,

Weed infestations constitute a powertul vield con-
straint in upland rice and are more diftizult to control
than o irrigated rice. Simce available herbicides are
relatively effective, research will focus on appropriate
terrestrial delivery systems o improve tuming and
reduce dosapes.

New production systems research strategy. ‘The vast
savanni regions of Colombia, Veneruela, and Brazil
are tavored by abundant well-distributed rainfall. but
the sotls are extremely acid and infertile. Although
little upland rice 1s prodaced on these soils there is a
clear need for a crop component in the pasture system
being developed by the Tropical Pastures Program to
facilitate and finance land preparation for pasture
establishment. Upland rice could become a pioncer
crop, thus. encouraging the cconomically sound devel-
opment of acid, high-rainfall savannas.

A minimum-input, upland rice system, using cul-
tivars tolerant to acid soils and diseases. appears
atainable. Inital research with soil-adapted cultivars
consistently gives plot vields of 3.5-4.0 t/ha without
soitamendments or cherical protection. Thus. a 3-ton
commercial yield seems reasonable and cconomically
viable. A high-volune crossing program is underway
with upland materiais from Africa, Brazil. Ja pun, and
other sources. Specific breeding objectives are identi-
fied and parental sources are available. Although
typical, high-yiclding, irrigated germplasm 15 not
usetul for this ccology, many rices are well adapted to
those infertile, acid soils having over 805 aluminum
saturation. Breeding will stress tolerance to manganese
and aluminum toxicities and to phosphorus, zinc, and
other deficicneies. The ideal plant type remains unclear
but intermediate grain quality, multiple fungal toler-
ances, hoja blanca, sogata, and sugarcane borer
resistance are the main requirements.

A spinoff of the savanna project may well be the
diversification of the irrigated/favored-upland germ-



plasm. Many lines emerging from this program com-
bine dwarf plant type, typical of irrigated materiat,
with deep, thick roots and diverse high-level disease
resistant levels, typical of traditional African upland
material. The incarporation of superior lines from the
savanna program into our irrigated/favored-upland
program is underway.

Research on cultural practices will concentrate on
weed control. methods of seeding and applying fertil-
izer,and conversion into pastures atter one or two rice

Crops.
Research Sites

The rescarch program has largely decentralized its
activities from the Patmira CLAT headquarters. How-
ever, the cro<sing program, quality laboratory, germ-
plasm storage sogata and hoja blanca sereening, and
IRTP remain in Patimira.

Three locations in Panama and two in Guatemala
were made avatlable by IDIAP and [CTA within
collaborative programs, for scelection of sepregating
generations of npland and irogaced materials, In 1983
CIAT acquired the Santa Resa experiment station
near Villavicencio, m the Coloimbian | lanos, which
now 15 the central breedimy location for lavored
upland and irrgated rices Ao 10 1983 TCA provided
long-term use of 16 ha of acid savanna on its ta
Libertad stauon adjacent ro Santa Rosa. Irrigated and
upland selection and evaluation work continues in
Peru under a cooperative project with INIPA, Tiaple-
mentation of the Caribbean Cooperative Rice Re-
scarch Network willadd the Juma Fxperiment Station
in the Doninican Republic as an additonal rescarch

site.
Achievements of the Program

(See Rice Program section under “‘Summary of
Achievements™, p. 8-9).
Special Projects
Caribbean rice improvement network
This project aims to contribute to the strengthening

of national rice improvement and production systems
through the development of a dynamic rice improve-

mentand technoiogy transfer network that will allow
for horizontal transfer of production and seed technol-
agy and strengthen CIAT/IRRI collaboration with
nattonal programs in the region. Network dctivities
will comprise: (a) coordination of collaborative adap-
tive research oncommon problems, dividing responsi-
bilities among national programs; (b) testing of germ-
plasm for resisiinee 1o relevant production con-
stramts: (¢) raanforcement of national research and
extersion capabilities through incountry courses and
inservice tratning; (d) training in sced technology: (¢)
regional workshops and monitoring tours to improve
communicitions and cooperation inarea, (One senior
staft’ position [Project Network Coordinator] is
provided by IRRI through the IRTP; and CIDA 1s
funding three Canadian scientists: an agronomist, an
cconomist, and an agricultural engineer.)

Budget

(1987 USS in

thousands)
1987 1988

Personnel 32 100
Honoraria, stipends, and allowances 44 85
Supplizs and services 10 34
Travel 7 23
Equipment replucement and capital 28 28
Indirect costs 14 36
Contingencies 11 27
Subtoal 146 333

Beans and rice research in Peru

(See under “Special Projects™ in Bean Program
section, n. 19).

Farmer participation in technology
design and transfer

(See under “Special Projects™ in Bean Program
section, p. 20).

Cassava and rice research in Panama

(See under **Special Projects’ in Cassava Program
section p. 37).
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TROPICAL PASTURES PROGRAM

Core resources

Scientific
Resources Senior staff and supervisory Clerical and other
Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
86 87 ¥8 89 90 86 87 8Y 8Y 90 86 87 KY 89 90
Personnel (Positions)
Program Leader l | 1 1 | 2 4 4 4 4 7 7 7 7 7
Germplasm cvaluation
Germplasm evaluation 1 | | 1 | 3 2 2 2 2 15 15 15 15 15
Agronomy (CMG)a I | | | | 2 2 2 2 2 12 12 12 12 12
Regional trials 1 - - - - | - - - - 4 - - - -
Pathology { 1 | 1 | 3 2 2 2 2 1010 10 10 10
Entomology | | | | | 3 3 3 3 3 9 9 9 9 9
Micr. Siology l | 1 | 1 3 3 3 3 3 10 10 10 10 10
Forage breeding | | 1 | 1 3 3 3 3 3 11 11 11 11 11
Legume breeding - - - - | - - - - 2 - - - 7
Pasture evaluation
Seed production | | 1 1 | 2 2 2 2 2 19 19 19 19 19
Soil/plant nutrition 1 | 1 | 1 1 2 2 2 2 14 14 14 14 14
Pasture develop, {'MG) | - - - - 2 - - - - 9 - - - -
Pasture quality and
productivity 1 1 1 1 1 2 3 3 3 3 17 20 20 20 20
Ecophysiology | 1 1 1 | 2 2 2 2 2 8 9 9 9 9
Pasture evaluation in
farm systems
Livestock systems 1 1 1 1 1 3 3 3 3 3 11 11 11 11 11
Economics | 1 1 | 1 2 3 3 3 3 2 2 2 2 2
Total I5 13 13 13 14 3a 34 34 34 36 158 149 149 149 156
Decentralized regional programs
Tropical South America
Cerrados ecosystemb
Agronomy {reg. trials) | 1 1 1 1 - - - - - - - - - -
Soil pasture develop. - 1 ] 1 1 - - - - - - - - - -
Humid tropics ccosystem
Agronomy (regional
trials) 1 | 1 1 1 1 1 1 1 1 6 6 6 6 6
Pasture reclamation - 1 1 1 1 - 1 1 1 1 - 6 6 6 6
Central America and
Caribbean
Agronomy (reg. trials) - 1 1 | 1 - 1 | | 1 - 9 9 9 9
Africa
Regional liaison (ILCA) - - - 1 1 - - - - - - - - 2 2
Total 2 5 5 6 6 1 3 3 3 3 6 21 21 23 23

a. CMG: Carimagua Station in the Llanos of Colombia.

b. In Braal.
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Direct costs {1987 USS in thousands).

Proposed

Costs Current budget budget

1988 Budget reques: for Tropical Pastures Program.

Actual  Revised
1986 1987 1988

Personnel 2415 2634 2634
Honoraria, stipends, and
alfowances - - -
Supplies and services 326 330 330
Travel 299 301 01
Equipment replacement 23 54 54
Contngency - - 40
Subtotal 3263 3319 3359
Support unitsi - - 1395
Vrice provision - - 144
lotal 3263 3319 4898

1 Besource allocation trom support uaits to the Tropical Pastures Program.

Program Commentary

importance of the Program’s products

Fhe Tropieal Pastures Program has four nujor
products: beet, milk, conservation o tropical ecosys-
tems, and resource base expansion. A short summary
of the importance of these products tollows,

Beef. Beet 1s one of the staple toods for people in
Latin America, includimg the wban and rural poor,
The avaibability of beet s one of the principal reasons
why protemn malnutrinon s less acote i tropical
America than in Atrica or Asie However during the
last 15 vears the annua! growth i demand for beel'in
tropical America (5.0°0) has exceeded increases in
production {3.0°7 ). This gap s resulting m real price
increases which witl canse a decrease inbeel consumy
tion by families of the fower 257 income strata which
presently use 80 1o 16V of their total budget to buy
beel The high price and income elasticities of demand
for beel also suggest that increase i beet production
leadimg to lowerreal prices would have a Lirger impact
on consumption and quahty o diet than producton
mncreases of most other magos staple tood crops
consumed by the Laun Amernican poor. In order to
accomplish this, production costs, purticularly social
costs, must be reduced, and this s more hkely o be
possible in the underunbized, margimal, and tronter
arcas of acid infertile soils because of their low
OpPpOrtUNItY Costsy.

Activity Asuount
(1988 US$in
thousands)

Seil management and conservaiion rescarch 2014

Agroclimatology rescarch 10.8

Germplasm

Research on conservatton and diversity 151.1
Collection 2253
Conservation, characterization,

and documentation 151
Enhancement 492.2
Plant breeding and improvement 172.7
International tnals (distribution

and exchange) 531.6
Seed production 160.4
Livestock 257.6
Crop-livestock svstems research 139.7
Plant protection rescarch 136.6
Plant nutrition rescarch 167.3
Machinery research and development 43.2
Livestock nutrition rescarch 425.2
Livestock reproduction research 48.9

Human resource enhancement

Spectalized courses {(short term) 265.8
Individualized internships 164.2
Conferences and seminars 70.9
Documentation and dissemination 8.3

Rescarch on approaches, concepts,

methodotogies, and procedures 234.0
Counselhng and advising NARS 118.1
Technical assistance 95.0
Coordmation of networks 279.3
Feonomic and social analysis at microlevel 66.4
Exploratory research 116.3

Total 4897.4

Milk. Milk production trends in tropical America
are similar to those of beef with low per capita
production (one-quarter that of the U.S.). Imports of
milk and dairy products have been tripling in the last
10 years. The program’s target area survey has shown
that mitk production from dual-purpose cattle farms is
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an important source of income in many arcas and that
its importance increases as farm size decreasces.

Conserving tropical ecosystems. The Oxisol/ Ultisol
savanna and Cerrado regions of tropical Latin Amer-
ica, covering almost 300 million ha, are no longeronly
“potential” arcas of expansion. As new roads are
built. development is taking place atan ever-inereasing
rate. Much ot this development occurs without appro-
priate pasture and soil managenent technology, result-
ing in land abandonment, soil erosion, and unstable
farming systems with low productivity. Extensive
natrve pasture-based beet production 1s the most
widespread land use in the region, Well-managed,
adapted, productive, and persistent grass/legume
pastures notonly improve cattle productivity but also
provide excellent protection gainst soil erosion and
improve soil fertility through nitrogen fixation and
nutrient recveling by plants and grazing animals. On
the other hand, poorly managed, nonadapted pastures
can be disastrous, especially on more sloping sites.

The Latin American humid tropics are exposed to
mtensive deforestation as a result of sociceconomic
pressuresemanating from surrounding poor and over-
populated regions (colomzation of the Amazon by
Andean scttlers), or geopolitically motivated subsidies
from governments in their eftorts to ocecupy these vast
territories (Brazilian Amazon).

Timber, shiftung cultivation, and cattle are the main
exploitaticn and tarming systems developed in these
regrons. It s estimated that, at present, the cattle
population of the Amazon is more than 8 million
heads. These herds are important sources of food and
income for settlers in tarming systems rangimg from
mixed (agriculture-cattle-fullow) to extensive cattle
ranching.

Cattle production systems in the area are generally
characterized by degradation of traditional pastures
(such as Panicurr maximum and Hyparrhenia rufa)
into weedy or low productivity swards. Although, at
establishment, these pastures can take advantage of
the relatively high soil tertility available immediately
after the clearing and burning of torest, they rapidly
degrade as the soils degrade with the leaching of
nutrients and chemical fixation by clay particles,
resulting in low levels of fertility and high acidity to
which traditional pastures cannot adapt. Traditional
pastures aluo lack resistance to pests and discases.
Such degraded pastures have such low productivity
that they are neither economically nor ccologically
Justifiable.

New technologies based on adapted, nitrogen-fix-
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ing, high-cover, and high-productivity pastures are
being developed by the Program, in cooperation with
national program~. ‘a Pucallpa (Peru), and are expect-
ed to be utilized for the reclamation of degraded lands.
These improved, highly productive, and sustainable
pastures are expected to make efficient use of already
disturbed forest areas, thus reducing the pressure to
clear additional virgin forests.

Expanding the Land resources base. In addition to its
ccological imiplications, pasture-based beef produc-
toncanserve asa catalyst foy setthng the Oxisol/Ulti-
solreglons, primarily because the initial infrastructure
investment required is much lower than for crop
production. The development of well-managed pas-
tures increases the value of the land. When roads
provide improved access to market, it becomes more
profitable to intensity the tarm operation by devoting
part of the land to crop production. Well-managed,
well-adapted, legume-based pastures that increase
nitrogen and organic matter levels i the soils may
reduce the fertilizer requirements for crops in rotation
with pastures, providing for a more productive and
socially efficient land-use alternative, Intercropping
annual or perenmal crops with pastures is also a
feasible and efficient alternative. Therefore, beef opera-
tions can serve as a wedge to develop this important
resource base and open the way for integrated agricul-
tural development. Furthermore, increases in beef
production in Oxisol/Ultisol regions permit alterna-
tive uses of better soils located closer to markets which
should be used for more intensive crop production.
This is particularly the case in Central America where
cattle production is taking place in small-size, mixed
farming systems on acid and moderately acid soils.

Program Objectives

The objective of the Tropical Pastures Program is o
developand transter, together with national programs,
improved, low-input pasture technology in the acid,
infertile lowlands of the humid and subhumid tropics,
with the principal responsibility being for tropical
America. The aim is to increase beetf and milk
production, conserve and improve soil resources of
tropical ecosystems, and provide a basis for an
economically and ecologically sound utilization of
undcerexploited land resources.

Program Strategies

The Program’s rescarch team is organized into three
functional groups: germplasm evaluation (including



sections for germplasm, agronomy, plant pathology,
entomology, and breeding); pasture evaluation (in-
cluding sections for soil plant nutrition and micro-
biology, eccophysiology, pasture development, pasture
quality and production), and pasture evaluation in
productton systems (including sections for seed pro-
duction, farming systems, and cconomics). These
three units coordinate their work to ensure a dynamic
flow of germplasm in which characterization of germ-
plasm screening by ecosystems, asseiably of appro-
priate pasture production technology, and cconomic
evaluation of new pasture technology in farm systems
constitute major rescarch arcas, While thousands of
germplasm entries are worked with doring the imtial
phases of the flow of germplasm through the Program
activities, only very few highiy promising germplasm
materials succeed in being selected tor the assembly of
pasture technologies and further evaluations.

The Program exploits the natural variability of

germplasm to rdentify grass and legume species adapt-
ed to the various ecosystems in the region. Germplasm
isassembled from a wide range of conditions through-
out theacid infertile sotl regions of topical America as
well as Southeast Asia and Africa. At present, the
CIAT germplasm bank contains some 18,000 acces-
stons, This germplasm is sereened for tolerance to bigh
soil aluminum and aaidity, fow phosphorus availabil-
ity, and tolerance to diseases and insects. Ecotvpes
which pass this first screening are characterized in
terms of tolerance to drought, tlooding, burning,
grazing, minumum nutrient requirements, nutritive
value, and compatibility in grass/legume mixtures,
Subsequently, pastures buased on highly promising
ceotypes are assembled, relevant establishment tech-
nology is developed, and cattle liveweight gains are
measured. The most promising pasture combinations
undergo long-term productivity and cconomic evalua-
tion, and the respective technotogical packages are
further adapted to the requirements of the pre-
dominant farm svstem i the area. Finally, the im-
proved technology 1s evaluated in ccononiic terms,
This entire research process is carried out in close
collaboration with national programs throughout the
area of interest,

To date the four main screemng sites, which repre-
SENT MAJOTr cCosystems, dre:

The Carimagua Rescarch Station in the LEastern
Plains of Colombia, jointly administered with the
Colombian Agricultural Research Institute (I1CA),
and representing the isohyperthermic savannas,
including the “Llanos™ of Colombia and Vene-

zuela and the “campos™ of northern Brazil
(Amapa and Roraima Territories).

The Brazihan Agricultural Center for the Cerra-
dos (CPAC) of EMBRAPA in the central cerrado
plateau, near Brasihia. This center represents the
isothermic savannas of the continent, cluding
the "“Cerrados™ of Brazsl and well-driained savan-
na arcas of Bolivia and Paraguay,

0y

The Cattle Production Research Station of the
Veterinary Institute for Tropical and High-Alu-
tude Rescarch (IVITA), at Pucallpa, Peru, where
CIAT participates 1n a cooperative project to
develop low-input pasture technology for the
reclamation of already degraded lands in the
humid tropics of the continent. CIAT's partners
i this project are IVITA and the Peruvian
National Institute tor Agricultural Research and
Promotion (INIPA).

Three sites i Costa Rica (operated in coordina-
tion with CATIL and the Ministry of Agriculture
of Costa Rica), covering the moderately acid sotls
and semi-itensive doubte-purpose farming sys-
tems,

The International Tropical Pastures Evaluation
Network (RTEP 1) has been developed in cooperation
with nationad programs to evaluate promising germ-
plasm in sites which represent subecosystems in the
Llanos, the Cerrados, the hunid tropics (including the
poorly drained savannas), and moderately acid soils,
This allows the Program, in collaboration with na-
tional programs, to test germplasm throughout vhe
arca of interest and to evaluate the adaptation and
productivity of promising germplasm to the different
ceosystems and subecosystems in the lowlands of
tropicat America. The information obtained through
this evaluation petwork s recorded in computerized
data banks which allow for effective analyses of
germplasm perforntance across locations. Periodical-
ly, participants of the network are brought together in
workshops to discuss alternative methodologies tor
germplasm evaluation and to exchange data recorded
in different regional trials. These network activitics
allow for a high degree of feedback which assists in
moving germplasm significantly faster to more ad-
vanced stages of evaluation under grazing for eventual
release by nationa! programs.

Status of the Program

The Tropical Pastures Program is well on its way 1o
developing, in collaboration with national programs,
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low-input pasture production technology that has the
potential to intensify the pioneer animal production
system in the vast frontier fands of tropicat Latin
America. Available research results confirm the sound-
ness of the Program’s strategy to develop legume-
based pasture technology that rests on germpliasm
adapted to specilic ecosvstems.

The availability of alternative viable technigues is

expected to contribute to the gradual recovery of

several million hectares that are at present in difterent
stages of degradation throughout the humid tropics in
Latin America and the Caribbean. In 1987 the Pro-
gram was able to decentralize further by establishing a
magor screening site in Ceptral America, Stafted by o
CIATE sgronomist, this screening site is designed for
the selection of germplasm adapted o the pre-
dommani moderately acid soits and semi-intensive
double-purpose farming svstems (beet and milkyin the
regron. This projectis carricd outin ceordination with
CATIE and the Ministry of Agriculture of Costa Rica
tthat s, Atenas, characterized by a subhoamid climate:
Guapiles, i the raimnforest: and San Isidro, i an area

of semi-evergreen seasonal torest),

As germplasm moves into more advanced stages of
evaluation under grazing in the dilferent countries,
more frequent visits are required 1o assis! national
programs - designing. analyzing, and interpreting
trial resuits, as well wy in coordinating. the requnred
backup frem Program specialists. This is more of-
ficiently and cconontically done by outposted person-
nel i charge of regronal network activities than by
scientists stationed  at eadquarters. This mplies
decentrelization of the network activities of the Pro-
gram. The planis to develop tour paraliel networks in:
Central America and the Canbbean: the Llanos
ccosystens ' Colombia, Vencsuela, and northern
Brazil: the humid trogics ecosvstem in Colombia,
Ecuador, Brazil, and Peru; and the Cerrados 2CUSYS-
temin Brazil, Paraguay, and Bolivia. The agronomists
responsible for sereening in the respective ccosystems
are assuming these regionai network responsibilities.
Thisisaliowing the Program to significantly accelerate

technology transfer and to reinforee the work of

national progiams. These regional networks are crit
teal for hortzontal transter ol technology among
national programes operating in the respective regions
and to bring about cconomies of scale throush net-
working of formerly isolated efforts.

The Program has progressed 1o the stage where
several generaand species have already been identified
as being well adapted to conditions of one or more of
the ceosystems of interest. These genera and species
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include Andropogon gayanus, Brachiaria spp., Panicum
maximum, Arachisspp.. Stylosanthes spp., Desmodium
spp. Pucraria phaseoloides, and Centrosema spp.

The potential productvity of a large number of
pasture-grazing alternatives in the savanna ccosystem
has been determined. Various grass/legume associa-
tions in controlled grazing, low-input experiments,
have produced annual livewerght gains per animal of
more than 180 kg, On a per hectare basis some
associations have produced more than 300 kg per year.

As part of the regional trialds network there are, at
present. more than 200 germplasm adaptation and
grazing trials inselected sites of Latin America and the
Cartbbean. Several germplism sets have alsobeen sent
Lo requesting mstutations from Asia and Africa. The
most promising germplasm s already moving into
grazig triads i oseveral Central and South American
countries, as partof RIEPT with partial support from
the Cavadian International Development Research
Centre (IDRC),

Data obtained from regnonal tiads in the liumid
tropies have shown that a lirpe number of grass and
legume species selected by the Program are highly
productive in this ccosystem with acid infertile soils.
These are showing pronvse for replicing the present
commerciatly available species which become un-
productive 4-5 vears alter forest clearng.

The highly promising Andropogon cavanus CIAT
021, released by Celombia as ey, Cavimagua 1 and by
Brazil as cv. Planabting, has also been released by
Venezuela s ev, Sabancro. by Peruas ey, San Martin,
hy Panama as ev. Veranero, and nonunated tor seed
multplication and farmers use in Cuba. The adoption
of AL gavenus in the central Cerrados ol Brazil is
rapidly accelerating. 1t is estimated that more than
250,000 ha have already been planted o this species in
Brazil. In Colombia, about 30000 ha have been
established.

Since the release of A gayanus in Colombia the
Program has put considerable emphasis on the devel-
opment ofa companmon legume for this grass, This has
been achieved tor the Llanos with anthriacnose-
resistant Stylosanthes capitata CUAT 10280, which has
been released by Colembiia as ov. Capica. a blend of
five cecotypes. The seed of this fegume is now being
multiplied for commercial plantings. Similarty, as a
result of the collaboration between CIAT and IVITA
in Peru, the latter has released S, guwianensis CIA'T 184
cv. Pucallpa for the Peruvian humid tropics.



Achievements of the Program

(S¢e Tropical Pastures Program section under “*Sum-
mary of Achievements™, p. 5-6).

Special Projects

Role of pastures in mixed farming
systems in the western Amazonia

The purpose of this outposted position is 1o study
the role of pastures in mixed farming systems in the
western Amazoma, The project 1s financed by the
Rocketeller Foundation.

Budget
(1987 USS in
thousands)

1987 1988

Personnel 25 25
Honoraria, stipends, and allowances - -
Supplies and services 3 3
[ravel - -
Equipment replacement and capital - -
Indirect costs -
Contngencies - -
Subtotal ‘ 28 28

Farmer participaticn in technology
design and transfer

(See under *“Special Projects™ in Bean Frogram

section, p. 20).

Germplasm coliection for heans,
cassava, and tropical pastures

{See under "Special Projects™ in Genetic Resources
Unit section, p. 53).

Legume germplasm

(See under “Special Projects™ in Genetic Resources
Unit secuon, p. 53-54),

Specialized information centers

(See under “Special Projects”™ in Communication
and Information Support Unit section, p. 77-78).
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RESEARCH SUPPORT

Visiting Scientists and
Postdoctoral Fellows

Core Resources

Direct costs (1987 USS in thousands).

Proposed
Costs Current budget  budget

Actual Revised
1986 1987 1988

Personnel - - -
Honoraria, stipends, and 4806 639 639
allowances

Supplies and services - - -

Travel - - -
Equipment replacement - - -

Contingency - - -

Subtotal 486 639 639

Support unitsi - - (639)

Total 486 639 -

4. Resources allocated to other programs,

Program Commentary

This section includes all funds for visiting scientists
and postdoctoral fellows.
Visiting scientists

The Center secks to attract outstanding scientists
working in rescarch institutions in developed and
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developing countries to spend short (six to twelve
months) periods at CIAT to contribute, in their arcas
of specialization, to the objectives of CLAT research
or rescarch support programs. In a large number of
cases, visiting scientists spend time at CIAT as part of
a sabbatical leave arrangement whereby CIAT pro-
vides additional support as necessary.

Senior research feliows

CIA'T has made provisions to provide for interme-
diate positions between postdoctoral fellows and
regular senior staff. Senior research fellows normally
arc appointed on a fixed-termn basis; employment
conditions are approximately in line with those pro-
vided to postdoctoral feltows, with provisions made to
recognize the additional experience of Senior Research
Fellows,

Postdoctoral fellows

Most postdoctoral fellows are contracted in support
of rescarch activitics. Contracts are for one year and
extendable to 4 maxiiaum of three years. A smal!
portion of postdoctoral fellowships is reserved for
postdoctoral fellows from cooperating couniries who
stay at CIAT for short periods before returning to
institutions in their home country.

Visiting scientist funds provide for about 7 man-

years. Senior Rescarch Fellow and Postdoctoral funds
provide for 9 man-years.



Genetic Resources Unit

Core resources

Scientific

Resources Senior staff and supervisory Clerical and other
Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
8O 87 88 89 90 86 87 88 89 9% &6 87 88 89 90

Personnel (Positions)

Head of GRU | l ] ] | - - - - - O 6 6 6 6
Genaplasm  processing - - - - - 3 3 3 3 3 18 17 17 17 17
Sced  health - - - - - l | 1 1 ! 2 2 2 2 2
Total ! l 1 | | 4 4 4 4 4 260 25 25 25 25

Dirent cost: {1987 USS in thousands).

1988 Budget request for Genetie Resources Unit.

Proposed
Costs Current budget  budget
Actual  Revised
1986 1987 1988
Personnel 267 299 299
Honorarig, stipends, and - - -
atlowances
Supplies and services 56 75 75
Travel 10 27 27
Equipment replacement - 5 5
Contingency - - 5
Subtotal 333 406 411
Support units# - -, i
Price provision - - 17
Total 333 4006 499

a. Resouree allocation from support units to the Genetic Resources Unit.

Program Commentary

The objective of the Genetic Resources Unit is to
provide suitable germplasm for crop improvement. In
the shortterm the most important function of the Unit
is to supply germplasm to CIAT programs and to
fulfill requests fzom agricultural reserchers through-
out the world. The long-term function is the mainte-
nance of genetic variability, which is rapidly being lost
on the fields of farmers, for use in the distant future,

At present, the major activitics of the Unit are
concentrated on Phaseolus beans for which C1AT has

Activity Amount
(1988 USS in
thousands)

Cermplasm

Research on conservation and diversity 36.6

Collection 45.6

Conservation, characterization,

and documentation 281.7

Enhancement 9.9
International trials (distribution

and exchange) 11.4
Seed production 5.3
Plant protection research 36.5
Human resource enhancement
Specialized courses (short term) 19.6
Individualized internships 11.9
Docvmentation and dissemination 111
Counselling and advising NARS 14.8
Technical assistance 14.8

Total EZ—

the largest collection and, more important, the most
extensive of germplasm in the world. The Unit also
maintains the pasture seed collection and germplasm
data base for the CIAT pasture program, but the
collection and mosto of the seed multiplication of this
germplasm are the responsility of CIA'Ts Tropical
Pastures Program. At present, the handling of cassava
germplasm is outside the responsibility of the Unit, but
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plans have been made to transfer cassavagermplasm
handling, including an extended tissue enlture facility,
to the Unit.

The most etfective storage of Phascolus bean and
pasture germplasm is in the form of seed. dvied to a
low-moisturc content, and placed in cold storage. The
present storage consists of three cold rooms:

One medivm-term store of 150 m? kept at § 0C
with a capacity for 42,000 samples;

Dne medium-term store of 35 mY kept at 89C with
4 capacity for 20,000 samples;

Onelong-term store of 35 m kept at -15°C with a
capacity for 16,000 samples,.

These coud stores are atmost 1) years old and are
obsolescent. New storage has been planned, with a
greatly increased capacity under technically improved
conditions. Construction began in carly 1987, This
should greatly reduce the need for expensive ficld
rejuvenation, and matntain the viability of the samples.

The collection of Phaseolus in 1atin America,
previously funded by the IBPGR., is now tunded hy
CIAT. There stll remains an unexpectedly large
diversity of landraces not previously represented at
CIAT. This indicares that, for some arcas, interesting
landraces still exist and that there s a need for further
collection. Special emphasis on collecting wild rel-
atives of beans has produced seed of 12 species not
previously known from living collections. Introduc-
tion from existing collections continued, with spectal
emphasis being placed on existing Furopean and
African collections. Intensive collecting i Africa, a
sccondary center of diversity for beans, is planned for

1988,

A previous bottleneck in the introduction of germ-
plasm was the need for third-country quarantine for
African Phascolus. An agreement with the National
Vegetable Rescarch Station in Fogland has allowed
the rapid processing of many hundreds of samples,
Fhis is now particularly important as Africa has
become animportant tar ret arca for the Bean Program
and African materiai is needed tor breeding.

An agreement with the Brazilian National Geim-
plasm Center (CENARGEN) has been reached, cover-
ing the duplication ol the entire CIAT Phaseolus
collection. This duplicate is being placed in long-termn
storage by CENARGEN for security and will remain
CIAT property. A similar agreement for storage of
unigue CEA'T collections of beans has been sigred with
CATTIE, Costa Rica,
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Data handling for Phaseolus was improved by the
introduction of a4 new data management system. This
will allow a closer linking of information from the
Bean Program and from the Unit. Direct access to the
U.S. Department of Agriculture germplasm data base
(GRIN)has been negotiated. The IBPGR World Data
Buse for Phaseolus has been made available to CIAT
this year.

To fulfill its international obligations to distribute
disease-free seed, CIA'T has exponded ity Seed Health
Laboratory within the Unit, where a variety of tests for
pathogenic fungi, bacteria, and viruses can be carried
out on outgoing sced samples.

Seed distribution continued with G 709 germplasm
samples of beans and 2211 samples of pasture species
being distributed internanonally in 19%6. Much larger
quantities were passed (o the respective CLAT pro-
grams.

The location at CIAT of an IBP4GR ligison officer
for Latin America continues and has permitted the
strengthening of collaboration with IBPGR, especially
in collection of Phaseolus, and troining, with four
trainees {rom nationsl permplism proprims passing
through the GRU in 19806,

A Belgian assoctate expert aitached to the GRU s
responsible for tnvestipating interspecific Crossing in
Phaseolus and evaluating the potential of Phaseoliy
coceineus X P polvanihus (in cooperation with the
University of Gemblous, Belgiun).

A new survey, also by u Belgian expert began on
Phascolus lunatis, o species of high potential for
Lotter arcas.

Achievements

The Genetic Resources Unit was established to con-
serve plant germplasm for the future use of CIAT
Programs. Germplasm witiiin the responsibility of the
GRU includes Phascolus beans and tropical pastures
species. Routine germplasm management hegins with
surveys of the germplasm needs of programs. Targeted
collecting in many countrics of the world produces
samples which are introduced to Colombia through
guarantine and multiplicd to provide sufficient seed
for storage, evaluation, and distribution. Although
established to service CIAT programs, the GRU has
taken onan additional role in supplying germplasm to
agricultural rescarchers in national programs world-
wide.
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The free supply of germplasm by the International
Agricultural Rescarch Centers is a censiderable and
continuing achievement. Centers provide the only
international source of germplasm of the crops and
pasture species of most importance to developing
countries. Center collections are often the only source
of duplicate material of samiples lost during national
storage. tn 1986 CIAT returned the national bean
collection to fran and arranged to return 500 samples
collected in Spain and not in the Spanish national
collection,  'wenty-three countries  received bean
germplasm and twenty-two pasture permplasm.

Germplasm has been direetly distributed to CIAT
programs i Africa  tor example, {100 samples of
beans were sent to Ethiopia for evaluation. These
samples represented @ wide range of bean types,
Information on types performing weli will enable
more examples of these types to be included i later
trials  this provides a method of sampling e trials of
a reasonable size, the great range of diversity in the
CIAT collections.

Special emphasis was placed on collecting wild
relatives of beans. Living material ol twelve species
vas collected for the first time. These inereasingly
provide uselul penetic traits to increase the range of
characters available to bean breeders. Faxonomie and
biochemical investigation ot wild Phaseolus, which s
already under way, is expected to throw light both on
the origing of bean cultivation and the potential for the
further use ob wild species in future breeding programs,

Planning was completed tor o Large extension of
cold storage factlities, mainly to supply sceure long-
term storage tor CIAT collections. A tissue culture
laboratory was included in the planned buiiding o
ellow a transfer of the cassava tissue culture collection
from the Biotechnology Rescarch Unit to the GRU,

Agreements have now been signed with EMBRAPA.
CENARGEN, in Brazl, and CATIE, in Costa Rica,
for duplicate sterage ¢f CLAT permplasm collections.
The GRU has pliaced considerable cemphasis on
growing out samples of beans and tropical pasture
species for rejuvenation before fong-term storage both
at CIAT and (for beans) as duplicate collections in
these other institutes.

The work of both importing and exporting germ-
plasm was smoothed as a result of an [CA guarantine
officer being posted at CIAT. The Sced Health
Laboratory has continued to develop techniques for
recognizing seed-borne discase of all crops handled by
CIAT and is now used for the routine mnspection of

outgoing trails, Tissue culture samples of African
grasses have successtully been introduced i auantity,
and the third-country quarantine facihity for beans
from Afiica, located i Ungland, had its lLirst full
scason of operation, handling 600 samples.

Speeal projects within the GRU include seed mul-
tplication and evaluation of Phaseolus coccineus and
of P lunaruy, The {ovmier of these, which included
crossing with . vudgaris, has reached a saceessful
advanced stage with the distribution of international
trials, The latter has just started, and is producing
usclul information on the potential of beans for hotter
regions.

Special Projects

Germplasra coliection for beans,
cassava, and tropical pastures

This project involves the: (a) analysis of available
plant geactic resources dara for Phaseolus vulgaris
cultivated and wild torms i Latun America: (b)
rransformation o existing cassava  collections in
Braril, Guatemala, Mcexico, and Paraguay into in
vitro cultures for transportation to CIAT ta be stored
in cassava germplasm collection and 1o be utilized in
crop improvenent; and (¢) collection of tropical
torage species in Indonesta, This preject is supported
by IBPGR.

Budget
(1987 USS in thousands)

1987 1988

Personnel (1 senior scientist) 9 9
Honoraria, stipends, and

allowances S S
Supplies and  serviees 7 7
Travel 10 10
Equipment seplacenient and

capital - -
Indirect costs - -
Contingencics o 6
Subtotal 37 37

Legume germplasm

This project is carried out in coordination with the
University ot Gembloux, Belgium, It includes: (a)
research on interspecific hybridization of Phaseolus
vulgaris and P. coccineus, including a complete evalua-
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tion and characterization of the latter; (b) charaeter-
ization of the existing P. funatus collection and
drawing up recommendations in relation to further
germplasm  collection activities in species; and (c)

Biotechnology Research Unit

Core resources

consultation by Belgian experts with CIAT staff on
taxonomic problems related to forage legume species
collection at CIAT. This special project is financed by
the Belgian government.

Scientific
Resources Senior staff and supervisory Clerical and other
Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
86 87 B8 89 90 86 87 88 K9 90 86 ¥ 88 89 90
Personnel (Positions)
Biotechnology rescarch ! | ] 1 | 4 4 4 4 4 Y 8 8 8 8
Virology - I 2 2 2 - 2 5 5 b - 4 10 10 10
Total 1 2 3 3 3 4 6 9 9 9 9 1218 18 I8

Direct costs (1987 USS in thousands).

Propased
Costs Current budget budget
Actual Revised
1986 1987 1988
Personnel 172 280 434
Honoraria, stipends, and
allowances - - -
Supplies and services 4 43 6l
Travel I 18 27
Equipment replacement 37 6 10
Contingency - - 5
Subtotal 254 347 537
Support unitsi - - 70
Price provision - - I8
Total 254 347 625

a. Resource allocation from support units to the Biotechnology Rescarch
Unit.
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Program Commentary

In view of potentially becoming an important user of
the emerging technologies, CIAT anticipated its in-
volvement in monitoring and applying biotechnologi-
caltoolsinits long-term plan in 198!, The second EPR
of CIAT in 1984 recommended the establishment of an
interdisciplinary research structure comprising those
disciplines that would interact increasingly with all
commodity programs. CIAT responded with the
creation in 1985 of the Biotechnology Research Unit
devoted the the emerging field of plant biotechnology,
anc included the Central Virology Laboratory.

Plant Biotechnology
Objectives

The work of the Plant Biotechnology section is
complementary to that of the commodity programs.



1988 Budget request for Biotechnology Research Unit.

Activity Amount
(1988 US$ in
thousands)
Germplasm
Research on conservation and diversity 27.1
Collection 13.9
Conservation, characterization,
and documentation 452
Enhancement 13.9
Plant breeding and improvement 313
International trials (distribution
and exchange) 18.1
Plant protection rescarch 141.7

Humin resource enhancement

Specialized courses (short term) 313
Individualized internships 423
Conferences and seminars 31.3
Documentation and dissemination 32.7

Research on approaches, concepts

methodologies, and procedures 43.0
Counsclling and advising NARS 13.2
Technical assistance 12.5
Coordination of networks 36.1
I xploratory rescarch 91.8

Total 625.4

Henee, the research activities are based on program
needs and priorities and are actively supported by the
commodity programs. In addition, it is the section’s
responsibility to keep abreast of new technigues and
advise the commodity programs on potential applica-
tions. Thus, the Plant Biotechnology is charged with
the folowing two functions:

To develop techniques as a direct response to
needs expressed by the commodity programs on
problems which escape solution through conven-
tional means, or would better be handled by using
biotechnology.

To conduct exploratory research to make the
programs aware of new technologies which may
be applicable to CIAT crops.

Achievements

The activities of Plant Biotechnology in the last two

years included the following areas: (a) routine utitiza-
tion of tissue culture techniques for germplasm
management of cassava and tropical grass pastures
such as in vitro conscrvation and cxchange, and
disease ciimination; (b) development of electropho-
retic techniques for genotyping cassava, beans, and
tropical legume pastures; (¢) collaboration with the
Rice Program indeveloping anther culture technigues
for abtaining rapid homocyvgocity and their use in rice
breeding; (d) exploratory research to develop plant
regeneration techniques in cassava and beans, to
cvaluate somacional variability in Stylosanthes guia-
nensis plants regenerated from callus cultures, and to
cvaluate a wide-crossing technique using protoplast
fusion of Stylosanthes spp.

Other activities of Plant Biotechnology involve the
monitoring of agricultural biotechnology rescarch in
institutions of developed and developing countries., As
a result, collabeorative efforts for anplying molecular
techniques to construet a genetic linkage map in
Phaseolus beans, ana for developing gene vector
technigues in cassava have been initiated. Also, a
study on the current situation and perspectives of
agricultural biotechnology in Latin America and the
Caribbean was conducted in 1946 in sider to provide a
basis for discussion bv the dircetors of national
agricultural programs.

In 1986, 165 cassava clones were cleaned from
fropskin discase and another 350 clones were also
cleaned as a preventive measure. The cleaning tech-
nique consists 1n using thermotherapy and meristem-
tip culture. Elimination of four cassava viral diseases
(ESD, Cs XV, CCMV, and CMD) was demonstrated
by indexing techniques. Elite clones were shipped in
vitro to nine countries in Latin America and Southeast
Asia. Two hundred and twenty-eight cassava clones
from Southeast Asia, Peru, and Africa were intro-
duced to CIAT using in vitro techniques. A simple in
vitro technique for field collection of germplasm was
developed for cassava. The amount of cassava germ-
nlasm mantained in the in vitro gene bank increased
this year to over 3000 clones, which constitutes 729 of
the entire CIAT collection.

In vitro embryo germination was used to recover
plarts from wild and aboriginal Phaseolus crosses
with very poor germination and scarce sced availabil-
iy,

Using in vitro techniques, over 300 pasture grass
accessions, mostly Brachiaria, were distributed from
CIAT to Brazil and Peru.
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Manitoba, Canada, isozyme/protein electrophoretic
techniques have been developed to characterize cas-
sava, Phaseolus vulgaris, and legume pastures (Cen-
trosema, Desmodium, and Stylosanthes). These tech-
niques were tested with aceessions which weire mor-
phologically similar, or which presented problems due
to-mixture or taxonomic classification. The tech-
niques had already proved useful in the elimination of
duplicates from the cassava germplasm collection.

Cassava plants regenerated by somatic embryogen-
esis were transplanted to the field for evaluation.
Plants displayed characters of juvenility and, in one
variety, a few clones showed variation in clectropho-
retic pattern of an Isozyme system. 1t was found that
cassava somatic embryos originate from manv cells of
the embryogenic tissue which in turn develops from
immature foliar segments. This finding may be
relevant to the genotypic stability of regencrated
plants,

Cells of suspension and callus cultures of Stylosan-
thes guianensis showed cyiogenetic variation. Cells
with polyploid and ancuploid chromosome number
were found. Among regencerated plants, the frequency
of tetraploid plants increased up to 25% when the
cultures were maintained in the callus stage for up to
90 days. Variability in plant vigor, flowering, and seed
production, and reaction to anthracnose were deteeted
in the field in the progenies of regenerated diploid and
tetraploid plants. Some unusual phenotypes were
displayed within particular clones, such as plants with
bifoliated leaves, chlorophyll-deficient plants, and
bushy plants. The potential usefulness of this tech-
nique will be further assessed.

Preliminary cvidence was shown on wide-crossing
by protoplast fusion between S, guianensis with S,
capitata or S. macrocephala. Putative somatic hybrid
plants have been transplanted to soil for further
morphological and genetic evaluations.

Centrai Virology Laboratory

The first virology position at CIAT was created in
1978 for the Bean Program. This position demanded a
considerable investment in special equipment. In 1981,
a Postdoctoral Fellow was incorporated into the
Cassava Program to investigate the virus discases of
cassava in Latin America. This sccond virologist was
able to conduct the necessary laboratory rescarch
thanks to the existence of the Bean Virology Labora-
tory. Since 1981, however, the Cassava Program has
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been contributing to the improvement of the virology
facilities at CIAT. By 1983, the Rice Program had to
face a serious virus threat in Latin America and, thus,
rice virus research was initiated at CIAT with the
available resources. One year later it became obvious
ihat the promising ferage germplasm collected by the
Tropical Pastures Program was also being affected by
viruses. Therefore, in response to the increasing
demand from all four commodity programs at CIAT
for specialized plan virus research, a Central Virology
Laboratory (CVI.) was created in 1984 and was
attached to the Biotechnology Research Unit,

Objectives

The rationale behind the creation of the Central
Virology Laboratory was to centralize the costly and
specialized equipment necessary to conduet virology
rescarch and accommodate the research personnel
working in this arca for the four commodity programs.

Highlights

The Laboratory is adequately equipped to perform
the critical steps of virus isolation and characteriza-
tion. Among the basic equipment available the lab-
oratory has low- and high-speed centrifuges, spec-
tropnotometer, density gradient fractionator, diverse
clectrophoresis cquipment and gel scanners, ion-
exchange columns, a cold room, and fume hoods for
toxic and radioactive materials. FFor immunology
there is an animal-rearing facility, the basic cquipnient
for production of polyclonal antisera, and ELISA
equipment, including an ELISA reader. The laborato-
ry houses a JLEOI 100-SX clectron microscope, ¢ rap-
orator and an ultramicrotome for cytological work.
Additionally, there is a tuborat<., y specially equipped
to handle radioactive materials for use in nucleic acid
hybridization tests based on complementary-DNA
technology. Also available is a dark room tor clectron
microscopy film processing, and autoradiography,
with photographic equipment and a transilluminator
for nucleic acid analyses. All necessary chemicals and
reagents are imported or purchased locally.

Virology rescarch at CIAT has already made several
contributions to the overall efforts of the four rescarck:
programs. Forinstance, allimproved bean germplasm
now being released s resistant to common mosaic
(except for virus-free areas), and effective controi
measures are being implemented to counteract the
serious yield losscs inflicted by whitefly-transmitted
gemimviruses. For cassava, various diagnostic tech-
niques have been implemented 1o free valuable germ-


http:nuiatmn.si

plasm of viruses. In rice, a complete characterization
of the causal virus uf rice hoja blanca disease, led to the
development of an efficient screening methodology. In
the case of forage legumes, preliminary work has
demonstrated the economic and phytosanitary im-
portance of viruses in this highly promising germ-
plasm.

Future developments

It is expected that with the creation of a sccond
senior staff position (1o replace the existing Senior
Rescarch Fellow position of the Cassava Program) the
Central Virology Laboratory will be able to meet the
increasing virus research needs at CIAT. The es-
tablishment of collaborative research projects with
advanced virology institutions abroad is a promising
avenue to exploit the new technology developed in the
field of biotechnology and molecular virology. This
new technology has very practical applications at
CIAT to improve its rescarch efforts.

Research Services

Core resources

Special Projects
in vitro active gene bank

The objective of this project is to assess and
demonstrate the technical and logistical aspects of
establishing and running an in vitro active gene bank
1o agreed standards, using cassava clones. Monitoring
activities for viability and stability of source plans and
cultures at various storage periods are also included.
This project is supported by IBPGR.

Resources Senior staff

Budget
(1987 US$ in thousands)
1987 1988
Personnel (1 Postdoctoral Fellow) 53 53
Honoraria, stipends, and
allowances - -
Supplies and services 7 7
Travel - -
Equipment replacement and
capital - -
Indirect costs - -
Contingencies - -
Subtotal 60 60
Scientific

and supervisory Clerical and other

Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.

86 87 88 89

86 87 88 89 90 86 87 8 8 90

Personnel (Positions)

Food quality and - -
nutrition

Laboratories - - - -
Greenhouses - - -
Maintenance - - - -

Total - - - -
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Direct costs (1987 US$ thousands).

Proposed
Costs Current badget budget
Actual Revised
1986 1987 1988
Personnel 190 181 181
Honoraria, stipends, and - - -
allowances
Supplies and scrvices a3 83 83
Travel 2 1 1
Equipment replacement i3 2 2
Contingency - - -
Subtotal 318 267 267
Support unitsd - - (267)
Total 318 267 -

u. Resources allocated to other programs.

Program Commentary
The Laboratory Services Unit is under the control and

supcrvision of the Research Services Committee and
provides the following services:

Routine analyses of soil, plant tissue, water, and

Station Operations

Lore resources

fertilizer sampies submitted by program scientists
for research purposes;

Routine quality evaluation and consumer accept-
ance of CIAT's commodities, especially beans and
cassava,

Maintenance and repair of all CIAT laboratory
instruments and equipment, and coordination of
the use of laboratory facilities:

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

M inagement and maintenance of CIATs green-
houses, screenhouses, and growth rooms, includ-
ing soil storage and sterilization facilities; and

Maintenance of colonices of small animals such as
rabbits and mice.

In the recent past, these activities were supervised on
a part-time basis by various senior staff members who
were part of the Rescarch Services Committee. With
the addition of a senior statf position in 1988, the
supervision of these activities can be provided on a
more systematic basis, The senior staff will also
provide administrative leadership to the Biotechnolo-
gy Research Unit and the Virology Laboratorics.

Resources Senior staff

Scientific

and supervisory Clerical and other

Act. Bud. Bud. Bud. Bud. Act.

Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.

86 87 88 89 90 8 87 88 89 90 8§ 87 88 8 90

Personnel (Positions)
Station operations | 1 I ] ] 1 1 ! 1 | 28 28 280 28 28
Popaydn - " - - - 1 1 1 1 1 5 5 5 5 5
Quilichao - < - - - 2 2 2 2 2 20 20 20 20 20
Santa Rosa (Meta) - - - - - 1 1 ! 1 1 6 4 4 4 4
Tractor pool - - - - - - - - - - 4 4 4 4 4
Labor pool - - - - - - - - - - 2 2t 21t 21 21
Total 1 1 1 1 1 5 5 5 5 5 84 82 82 82 8
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Direct costs (1987 US$ in thousands).

Program Commentary

Proposed
Costs Current budget  budget The Station Operations Unit provides logistics support
Actual Revised for the land usce of the research programs. The Unit is
1986 1987 1958 in charge of agricultural machinery, land preparation,
lanting, irrigation, ficld work, and harvesting at
Personncl 579 559 559 pranting, irrigation, 1 B i
. . headquarters in Palmira, and at the three substations
Honorarna, stipends, and LI \ . . .
. : ) . 3 in Quilichao, Popayan, and Santa Rosa (Villavi-
allowances N o .P - )
Supplics and services 301 194 194 cencio). The Unit is also in overall charge of the
Travel 7 6 6 general upkeep and maintenance of the experimental
Equipment replacement 96 8 8 fields, and of the continous upgrading of the experi-
Contingency - - - mental sites in the four locations. In addition, the Unit
is in charge of commercial seed production (rice,
Subtotal 983 767 767 B pro¢ (
beans, tropical pastures) and commercial crop pro-
Support unitsd - - (767) duction (sorghum, maize, beans, and cassava) on
experiment station land thatis temporarily not utilized
Total 983 767 i P : ‘ y

a. Resources allocated to other programs.

Carimagua Station

Core resources

for research purposes.

The Unit is in charge of the managenient, repair,
and maintenance of the farm machinery in all CIAT
stations as well as the vehicles used in Quilichao,
Popaydn, and Santa Rosa.

Resources

Senior staff

Scientific

and supcrvisory Clerical and other

Act,

86

Bud.

87

Bud.

89

Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
86 87 88 89 90 86 87 88 89 90

Personnel (Positions)
Support unit
Administration

Total
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Direct costs (1987 USS$ in thousands).

Proposed
Costs Current budget budget

Actual  Revised

19K6 1987 (DAt
Personnel 71 143 113
Honoraria, stipends, and
allowances - - -
Supplies and services 219 190 190
Travel 15 15 35
Equipment replacement 69 - -
Others 221 227 227
Contingency - - -
Subtotal 595 595 595
Support units@ - - (595)
Total 595 595 -

4. Resources allocated to other programs.

Program Commeniary

The Carimagua Research Station is located 350 kilo-
meters cast of Villavicencio, near the Meta-Vichada

Data Services

Core resources

border, at latitude 4930° N, and longitude 71930 W in
the Eastern Plains of Colombia. Carimagua’s climate,
soil, vegetation, and topographic conditions are
typical of onc of the greatest land resources in the
world that is just beginning to be exploited - the
tropical American savannas, which comprise 300
million hectares.

In 1969 1CA purchased 22,000 heetares of lund, and
fiecld work was initiated in carly 1970, In bebruary
1977 an agreement was signed between [CA and CIAT
forthe development of a cooperative research program
in the Eastern Plains. Under the terms of the agree-
ment, an advisory committee composed of three ICA
managers and three CIA'T senior staflf members is
responsible for coordinating and directing, operations
of the station,

Costs of this research station are shared cqually by
ICA and CIAT. The budget shown is for CIAT's share
of the cost of personnel, supplies and services, and
travel costs,

Resources Senior staff

Scientific

and supervisory Clerical and other

Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.

86 87 B8 89 90

87 88 89 90 86 87 88 89 90

Personnel (Positions)
Statistical and 1 | l 1
computing services

10 10 10 10 9 9 9 9 9

Total ! 1 1 1
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Direct costs (1987 USS$ in thousands).

Proposed
Costs Current budget budget
Actual Revised
1986 1987 1988
Personnel 309 340 340
Honoraria, stipends, and
allowances - - -
Supplies and services 125 164 164
Travel 10 9 9
Equipment replacement 20 6 6
Contingency - - -
Subtotal 464 519 519
Support unitsd - - (519)
Total 464 519 -

4. Resources allocated to other programs.

Program Commentary

The Data Services Unit provides advice, training, and
assistance in all mathematical, staustical, and com-
putational aspects of the work of the scientific pro-
grams of CIAT. The Unit has two sections, Biometrics
and Computing, whose functions and responsibilitics
are detailed below,

Biometrics Section

The functions and responsibilities of this Section
are:

To provide statistical advice on all aspects of

CIATs work, including planning, data collection,
analysis, and interpretation.,

To keep abreast with current developments in
statistical methodology by internal and external
education, and utilize and develop such techniques
for the betterment of agricultural research at
CIAT.

To provide a statistical computing service.

To carry out collaborative research with other
workers with the aim of producing joint scientific
publications.

To provide advice and assistance and engage in
collaborative research work on operational re-
search topics, such as simulation mathematical
programming and decision theory.

To provide training in statistical methods both for
staff within CIAT and for CIAT program courses.

Computing Section

The functions and responsibilities of this Section are:

To provide and maintain appropriate computer
hardware for the scientific and associated pro-
grams at CIAT;

To provide and maintain appropriate computer
software for the scientific and associated programs
at CIA'T;

To provide adequate documentation of all soft-
ware and hardware;

To investigate all aspects of work at CIAT which
might benefit from computerization;

To keep abreast with current developments in
computing;

To carry out collaboraiive rescarch;

To write suites of programs of general applicabil-
ity;

To ensure sufficient trairing is obtained within
and outside the scction; and

To provide the hardware and software to build
and maintain scientific data bases and ensure that
these are accessible to the appropriate range of
personnel within a commodity network.

An IBM 4331 Group | computer with one megabyte
of real memory was installed at the end of 1981.
During 1983 the machine was upgraded to a Group 2
and a further megabyte of memory was added. Farly in
1984 the real memory was increased to the maximum
for the machine, namely four megabytes. Administra-
tive work was moved to an IBM System 36 purchased
in [9%3.

During 1985 the CPU was upgraded to 436! Group
5 and real memory increased to six megabytes. The
machine currently has a mip rating of 1.3, about six
times its original rating as a 4331 Group 1. At present
IBM has no further upgrade path other than a
potential memory of 16 megabytes. In 1986, a further
disk unit was attached, faster tapes were purchased to
replace the 8808s and a work station adapter was
purchased to facilitate the connection of more termi-
nals and microcomputers.
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The present configuration of the 4361 is as follows:

I 4361 Group 5 CPU with 6 megabyte real memory

4 3370 Fixed Disks Units in 2 strings with a totai of
2.4 gigabytes

I 3262 Line Printer rated 650 lines per minute

I 5210 Letter Quality printer rated 60 characters per
second

I Communication Adapror with 6 lines

I Work Station Adaptor

I Calcomp Model 965 Plotter with 909 Controller

2 3430 Magnetic Tape Units 160076250 bpi 312
kbyte per second

3 Cluster Controllers type 3276

26 Displays type 3278 including Operator Consoles
19 IBM PC Microcomputers connected as 3278s.

The machine runs under the operating system
VM/COMS! Installed data base sottware includes the
products IDMS/R (Cullinet Software, Ine. West-
wood, Massachusetts,- USA), ISIS (1IDRC Canada),
and STAIRS (IBM). Statistical and Mathematical
packages include SAS (SAS Institute, Raleiph, North
Carolina, USA), GENSTAT, GLIM, and NAG 13-
brary (Numerical Algorithm Group, Oxford, ling-
land), and MINOS (Stanford University, California,
USA).

There are 80 repistered users of the 4361 and the
system is running at about 5007 of the capacity of the
upgraded CPU. TDMS data base systems have been
written and are currently in use in the four major
CIAT programs and a collaborators’ Mailing List
System has been provided for the Communication and
Information Suppart Unit and Research Programs.
These systems continue to be developed in the Com-
puting Section. In spite ot the increase in data base
activities, statistical processing by the Biometrics
Section of the Unit still takes a considerable (30-35)
pereentage of the computing resources.

To facilitate the interchange of information the
Computing Scction publishes a newsletter and there is
a Users” Group made up of representatives of the
programs and staff of the Data Services Unit,

Status of Program

During the last two years much has been done to
improve and streamline the mainframe and linked
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microcomputing network and improve both the Bio-
metric and Computing Service for the commodity
programs.

The major software development task of the Com-
puting Scction has been the setting up of a data base
for the commodity programs on the mainframe [BM
4361 computer, using Cullinet’s Integrated Database
Management System (IDMS/ R). Although the origi-
nal Cullinet product was a CODASYL network
systenm, some relational features have been built into
the software, hence the extension /R, The relational
part of the system was used to develop the CIAT
Directory of Collaborators (some 15,000 entries). This
histis used by CISU ona rowtine basis and, in addition,
program users can join this centrally maintained data
base to their own, usualiv more detailed, supplemen-
iary base ol information about their own program
collaborators,

The Bean Program network schema was first pro-
duced some thiee years ago, but is now integrated with
the Cassava and Agroccological schemas, In due
course the Pastures schema should also be integrated
into this overall schema. With the exception of the
Rice Program, all CIA'T breeding records are now
stored in the IDMS dati base and can be accessed
online by IDMS Dialogs or programs. All the Bean,
Pastures, and Cassava germplasm accessions are also
in the data base, although some Genetic Resources
passport data still has to be eniered. Data from series
of evaluation experiments have alrcady been entered
into IDMS and the structure exists for any other
experiments. The Agroccology climate data base has
now been loaded into HYMS and the strusture for the
cassaviemicroregions has now been designed. Dialogs
and programs for accessing the data have been con-
verted from the original Fortran code. Data base areas
currently allocated amount to some 500 megabytes
and will be increased when disk space is available.

A new software product currently being developed
at SAS Institute will interface data from the IDMS
data base with SAS programs for statistical analysis,
This should prove to be very useful both to the Data
Seivices workers and to users in the commodity
programs as it will integrate the efficient storage, re-
trieval facilities of 1DMS with the comprehensive
statisticai features of SAS,



Agroecological Studies

Core resources

Resources Sentor staff

Scientific

and supervisory Clerical and other

Act. Bud. Bud. Bud. Bud.

86 87 48 89 4

Act. Bud. Bud. Bud. Bud. Aci

Bud. Bud. Bud. Bud.
86 87 88 8Y 9() 86 87 [ 8Y 9()

Personnel (Positions)
Agrometeorology | 1 1 1 |

Total ! | 1 i |

Direet costs (1987 USS us thousands).

Proposed
Costs Cuirent budget budget
Actual  Revised
1986 1987 1988
Personnel 131 143 143
Honoraria, stipends. and
allowiances - - -
Supplies and serviees 12 1 11
Trave: 12 13 13
Equipmert replacement - K} K
Contingeney - - 2
Subtotal 155 170 172
Support unitsd - - 66
Price provision - - 7
Total 153 170 245

a. Resousce allocation from support units to the Agroecological Studies
Ut

1988 Budget recuest for Agroecological Studies Unit.

Activity Amount
(1988 USS in
thousands)
Agroclimatology rescarch 166.7
Crop-livestock systems rescarch 44.1
Documentation and dissemination 9.8
Economic and social analysis at microlevel 24.5
Total 245.1

Program Commentary

One of the most important underlying reasons for

agroccological analysis s that crop and pasture im-
provement for less-favored arcas and their wider
diversity of production constraints imposes severe
problems on new technology design, development,
and transfer. Less-favored production zones, that is,
maost nonirrigated arcas in the tropies with a wide
range of soil constraimts and insect and discase pro -
sures, are the main targets of CIAT research. The rate
of progress in genetic improvement of any species is
generally inversely proportional to the number of
constraints to be overcome through new genctic
variability. It is clear that accurate information on the
relevant constraints in cach zone is essential at all
stages of increasing production and productivity of
basic food commodities in the tropics. This need is
even more critical in the small-farm situation since the
environmental conditions on farms in this sector
particularly those in Latin America  are generally
more severe and constraints are more varied than in
the case of the large-farm sector. Given the great
diversity of prevailing climates, soils, cropping sys-
tems, and socioeconomic conditions, the need for an
inventory of production conditions in the smaetl-farm
seetor is pressing

Objectives for Agroecosystems
Analysis

Some general areas have been identified that represent
common needs across CIAT programs with respect to
agroccosysten information for the areas of interest in
cach commodity. ‘These needs are reflected in the
following objectives:

To develop a system for environmental and
sociocconomic assessment of introduction con-
straints in the production areas of present or
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future importance in cach CIAT commodity.
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 agroccological information system
which can be integrated with the permplasm
development process, This improved process will
provide for a more cost-effective and efficieni
operation of the cooperative germplasm transfer
and evaluation programs with coltaborating na-
tional institutions. The objective is essentially to
reduce the burden on national institutions im-
vosed by testing all permplasm in all locations.

To develop a data svstem which will permit the
evaluation of responses ol new genctic variability
when exposed to @ wide range of selecied con-
ditions in terms ol metcorological, cdaphic, and
agronomic tactors. One example would be crop;
weather relations ininternational nurseries and in
other experimets.

Fo develop a data systen which will provide a
firm base for comparative sociocconomic studies
on the wide diversity of production zones. This
sesteme will enable both ex e and ex Post
assessments of the impact of new technology, in
particular within the small-farm sector, so that the
rescarch process can be further focused on real
needs. Inaddition, the data svstem would provide
a medium in which to assess ceonomically the
development priorities for anderutilized frontier
lands and to analyvze markating and associated
cconomic constraints to increased production and
productivity,

Research Strategy

A computer-based information systens designed tor
the needs of tour ceologicaliy divergent commodity
progrisms must be flexible in arder that the degree of
detail and scale provided is appropriiate in cach case.
In addition, the collecton of data. and iis storage,
retrieval, and analvsis, must be ata level of definition
appropriate to the resources available, In other words.,
CIAT could not implement o massive new survey
involving o pread deal ot field work, Accordingly, a
methodology has been developed which relies on prior
surveys. census information, and local knowledgpe of
the situation in cach 7one. Intormation is pained onuan
opportunistic basis by CIAT personnel during duty
traveland from the large number of visiting scientists
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and trainees from the region who visit CIAT. In this
way, a cost-etlective collection system has been devel-
oped which appears sufficiently accurate. Any attempt
at a more detailed approach would probably be
frustrated by lack of accurate local data.

Progress of Agroecosystem Analysis
in Commodity Programs

The tollowing examples illustrate some of the work
completed and planned in the various programs.,

Tropical Pastures. The study on the South Amer-
ican lowlands! has enabled o classification of the
mijor ccosystems making up the Program’s arca of
interest. Aggrepation of the land system units within
cach major ccosystem has permitted a quantitative
assessment of the natural resources avaitable in cach
ceosystem. The basic philosophy of the Program
outlined in this plan revolves around this classification.

With the cxpansion of the mandate of the pastures
program to include the moderately acid soils of
Central America and the Caribbean, the study needs
extending. ot ceosystems need refining to cover the
much mere varied environments of the new mandate
region. This is now underway and an extensive data
collecting mission is due to start in April 1987.

Coincident with this survey. the overall land system
data will be loaded into the recently developed target
arcadatabase and will then form the CEA'T-wide soils
and land-form information base for all programs.

Beans. The Program has been considerably aided by
carly stadies in defining rescarch priaritics and strate-
gies and in the location of its primary sites for the first
two stages of the germplasm evaluation program.

These carly analyses are now overshadowed by the
potential for climatic analysis from the climate data
base of over 1,000 recorded stations from Africa and
Latin America. These data are being used to produce
maps of chimatic similarity o assist the team in
selecting sites for the African network and in compar-
ing these sites with known arcas in Latin America. As
in the case of the soils data, this data base, started for a
specific commodity program, is now availatle {or all
the CIAT commodity programs.

b Cochane, T.1; Sancher, 1, G de Avrevedo, LG Porras, b A and
Garver, C.T 1986, Land in tropical America: camputer summary and
sl profile descriptions ot the land systems. CIAT, Cali, Colombia, and
EMBRAPA-CPAC, Planalina, Brasil.



The inventory of African and Latin American bean
production is now well under way. Maps are being
produced at the scale of 1:5,000,000. Following the
methodology devised for the cassava studies, these will
be used in the next stage of environmental character-
ization and microregion definition,

Kice. During the last year the data base has been
used to produce two important reports for the Rice
Program: an evaluation of possible rice-producing
areas in the Bolivian savannas, and a mapping of the
arcas suitable for the new savanna rice varieties being
produced at the La Libertad station. This provides an
example of the power of using the joint target arca
data base,

Cassava. Major advances have been made in the
analvsts of the cassava program target arca. A com-
prehensive classification of cassava environments has
neen produced from the mitial 15,000,000 scal:
mapping ot cassava production in Latn America, This
15, ut present, being used to classify potential cassavia-
prowing cnvironments in Africa, and will be of great

Seed Unit

Core resources

assistance to the forthcoming collaboration between
CIAT and 1I'TA.

The climate section of the data base has found
considerable application, purticularly in the produc-
tion of maps of chmate homologues to guide the
collection of cassava pest predators in Latin America
for subsequent release to specific zones within Africa.

Great strides have been made in the development of
a methodology {for microregion definition. The north
coast of Colombia, castern Paraguay, and the central
coast of Leuador were chosen as test cases and 1o
provide valuable information to the Cassava Program.
A method, using secondary dati, informal survey, and
semistructured  rapid rural survey techniques was
found to give excellent results?, This gives hope that
large arcas of the target arca may be characterized i
relatively little time.

200 danten SOFO 1986 Cassavanncio-regions i part of castern Paraguay: an
explanation of then form and comparative study of cassava production
within seme of them. Agroccological Studies Unit, Centro Internacional
de Agricnitura Tropical (CIAT), Cali, Colombia,

Resources Senior staff

Scientific

and supervisory Clerical and other

Act. Bud. Bud. Burd. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.

86 K7 B¥ &Y

8O 87

#8 89 90 86 87 88 89 90

Personnel (Positions)
Seed specialists

o
[
[
jaS)

Total 2 2 2 2

6 6 7 7 7 8
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Dircct costs (1987 USS$ in thousands).

Proposcd
Costs Current budget budgct
Actual  Revised
1986 1987 1988
Personnel 402 367 367
Honoraria, stipends, and
allowances - - -
Supplies and services 80 80 80
Travel 55 37 37
Equipment replacement - 3 3
Contingency - - 5
Subtotal 537 487 492
Support unitsit - - 69
Price provision - - 14
Total 537 487 575
4. Resouree allocation from support units to the Seed Unit,
1988 Budget request for the Sced Unit.
Activity Amount
(1988 USS in
thousands)
Germplasm
Rescarch on conservation and diversity 1.7
Collection 1.1
Seed production 347
Machinery rescarch and development 1.6
Human resource enhancement
Specialized courses (short termy) 86.7
Individualized internships 46.2
Conferences and seminars 92.4
Documentation and dissemination 52.0
Counselling and advising NARS 40.4
Technical assistance 80.9
Coordination of networks 924
Economie and social analysis at microlevel 5.8
Market analysis 1.6
Policy analysis 1.6
Conversion and utilization research 11.6
Total 580.7

66

Program Commentary

The need for a Seed Unit at CIAT grew out of (wo
different problem contexts. First, the CIAT com-
modity programs  beans, rice, tropical pastures, and
cassava have reached astage of development where a
centralized support service for the production, con-
ditioning, and distribution of breeder and basic seed
represents the most rational and obvious route for the
streamlining of sced-related activities at the Center.
Sccond, the flow of new materials emanating from
CIA'Ts research programs was hampered by the fact
that inmany Latin American and Caribbean countries
there was only an incipient sced industry at ihe
national level and which needed determined and
systematic assistance {rom the international level to
accelerate development. Regarding the latter point,
CIAT was an obvious choice for the location of an
international input in the development of national
seed programs. In additon, CIAT was concerned
about a need for a stronger seed sector in Latin
America and the Caribbean that is capable of deliver-
ing sced of improved materials to the producer level,
The Center had available the necessary conditions for
hosting a successtul seed cffort: physical facilities for
basic seed production, an extensive training infra-
structure, expertise on seed-related aspects, and an
international mode of operation.

The first phase of the Sced Unit special project,
financed by the SDC, was tor the three-year period,
January 1979 10 December 1981 The second phase
was for the period, January 1982 to Deceniber 1983,
During the third phase, 1984-86, the Unit continued as
arestricted core activity with SDC support. The 1987-
88 period continues with approximately two-thirds of
the support from the SDC and the remainder from the
core budget.

To date, the objectives of the Seed Unit at TIAT
have been:

To train prrsonnel in government and private
institutions, primarily from Latin American and
Caribbean countries, in various aspects of seed
industry and sced program development,

To extend technical collaboration to countries in
the region interested in seed program devel-
opment, with the aim of expanding the production
of high quality seed ol improved cultivars at all
Ievels 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 collaborators at the
national level are faced with.

To provide CIAT with a single unit to cooperate
with commodity programs in multiptying, pr. -
cessing, storing, and distributing advanced ex-
perimental materials, or Breeder and Basic Seed,
to collaborating countries for further multiplica-
tion.

To disseminate information on sced activities,
advances in seed technology, and the availability
of promising materials in the region,

The project includes two inicrnationally recruited
screntists with a full complement of support services,
resources for consultants and visiting scientists, plus
scholarship monies for postgraduate interns. Also
inchided in the initial project were resources for the
remodeling of existing buildings and for the construe-
tion of additional facilitics for the operation of seed-
related activities (seed conditioning, stovage, labora-
tory spaces for rraming purposes, and oftice ' working
spaces for staff of the Sced Unit),

During the period 1979 to the present, the Unit has
mainly concentrated its efforts on:

Training. A combination of intensive seed produce-
tion and seed technology courses, advanced short
courses, individuauzed in service training, and M.Sc.
thesis rescarch opportunities are offered. In the period
1279-86, some 576 professionals have received CEA'T-
based training by the Seed Unit. In addition, the Sced
Unit is supporting incountry tiiining courses in the
arcas of seed production and seed technology.

Workshops. The Sced Unit organizes and condncets
an average of one workshop per year to provide a
foram for professionals with similar interests to ex-
change experiences and to work together indeveloping
plans, reccommendations, and fresh approaches to help
seed activities advance more rapialy.

Technical collaboration. Assistance to seed pro-
grams, industries, and associations contribute to
developments at the national level. Subregional activi-
ties in Central America and the Andean Zone have
reinforced seed network developments.

Secd production and supply. The Seed Unit has
supported the CTAT commodity research program-
especially rice, beans, and tropical pastures--—with the
production, drying, conditioning, and supply of basic

seed of promising materials and alrcady released
varietices.

Research. A limited rescarch input in the arca of
seeds is provided by the Seed Usit primarily through
M.Sc. thesis programs.

Communication and information. The preparation
and dissemination of techuical publications, workshop
proceedings, and audioturorial units have spread seed
technology and production information in the region.
In addition, a newsletter every four months improves
comnmunications on developments in the region and
contributes to the strengthening of the seed network.

Status of the Seed Unit. The emphasis by the Seed
Unit on training has resulted in 20 courses of different
fevels and specialization at CIAT over the past eight
vears, involving 532 participants. Seed technology and
production training provided by the Seed Unit at the
subregional and incountry level has involved a further
893 people. The challenge during the next five years is
to capitalize on this base of trained people,

The seed sector involves public and private activi-
ties, ranging from the crop rescarch programs to the
seed enterprises end marketing groups that sell seed to
f:ners. Successtul national seed programs ave those
that develop clear goals and strategies and identify
mechanisms to help all segments of the sector develop
and work together. A recent survey showed that one-
fourth of former course participants have contributed
in a special way to seed program development at the
national level. In the future increased follow-up is
nceded 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 limita-
tions restricting the production and use of improved
varieties by furmers. The Sced Unit continues to focus
on ways to assist, especially small farmers, to grow and
use hetter seed of improved varieties. As a result of
Seed Unit activities, many national programs are
directing more attention to the sced needs of small
farmers,

Significant differences exist among the countries in
the 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 (also known as Grupo Andino).
Mechanisms arc being sought 1o provide special
assistance to these subregions through outreach pro-
grams linked to the Sced Unit te help accelerate the
development of seed programs and industries in these
areas,
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The basic seed production activities of the Seed Unit
are helping to improve the availability of seed for
further multiplication. This need is felt most acutely
with tropical pastures seed. Increased effort is needed
on systems for cassava-propagation material. At the
national level, better organized and functional basic
seed units are needed in many countries to strengthen
the link between the crop rescarch program and the
rest of the seed multiplication and supply chain,
Helping this aspect of national programs tn become
more dynamic and effective remains a priority with the
Seed Unit.

Seed production and technology research in the
region 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 research
scholars involved in degree programs. The Unit has a
comparative advantage for a few high-priority arcas of
special interest to the CIAT commodity programs and
sister centers, Opportunities exist to assist the devel-
opment of collzborative research network in the
region to solve region-wide problems. A workshop
held in 1985 started joint thinking on priority arcas of
rescarch for the region. The follow-up to proposals by
that workshop can result in more work on high-
priority arcas and increased cooperation among re-
searchers in the region,

The Seed Unit provides the mechanism for con-
tinued communication among sced programs and seed
scientists in the region. The continued improvement of
the newsletter, the frequent updating of the “Directory
of Sced Personnel and Institutions™, development of a
seed science and technology data base focused on the
needs of the region and subregion, and regional
courses will continue this network development pro-
cess.

Donor and technical assistance agencies will need to
continue assisting seed programs in the region for at
least another decade. Through the knowledge ac-
cumulated and country status reports, the Seed Unit is
in an excellent position to work closely with these
agencics in developing projects and supporting their
implementation. 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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The Future of the CIAT Seed Unit

Based on an indepth study by a team of consultants in
carly 1987, CIAT developed a medium-term plan for
the Sced Unit for the period 1988-92. The essential
features of this Board-approved plan are as follows:

Objective

The Seed Unit's objective is to assist the Center's
work in contributing to increased food production and
resource productivity in Latin America and the Car-
ibbean region. The Unit is to foster and assist, in close
coordination with CIATS and other IARC com-
modity programs, the prompt and sustained devel-
op eent of national seed production and supply sys-
tems and policies. This should allow the rapid adup-
tion of improved varietics as they are released by the
national programs.

The above objective involves a set of specific
objectives to be pursued, fostered, and supported by
the Unit in elose coordination with CIAT commodity
programs and with CIMMY'T*s Maize Program. This
set of specific objectives is as follows:

To identily und diagnose sced svstems-related
constraints to the adoption of improved varicties
of beans, rice, cassava, tropical pastures, and
maize at the country level.

To develop and implement national seed produc-
tion plans for the specific commodities, which
should include appropriate policies, as well as
functional and technical solutions for seed systems
and sced quality-related constraints.

To study the sced systems (and their components)
that have proven to be effective in servicing small-
farm groups.

To identify and/or develop appropriate tecknol-
ogy for small-scale production, conditioning,
storage, and marketing of seeds within major
ecosystems, particularly for humid and tropical
conditions.

To strengthen seed-training capabilitics in coun-
trics of the region.

In collaboration with CIP, (o work with the Latir
American potato network by providing assistance
in organizational aspects of sced-production
schemes for small producers.



To establish and support sced rescarch and tech-
nical collaboration networks that address specilic
problems common 1o various countries and crops
in such arcas as seed systems for small farmers,
sced policy, seed legislation, and seed trade.

Research and cooperation strategies

In line with CIATS commadity programs, the
Unit's reseerch and cooperation strategy takes the
form of two complementary and coordinated ap-
proaches: the country-and-commodity approach, and
the regional network approach.

The country-and-commodity approach. The re-
moval of seed system-reliated constraints to adoption
of improved varicties should explicitly take into
account the spectlic political and institutional cn-
vironments, as well as the socioccononiic production
circumstances, on i crop-by-crop and a country-by-
country basis. The essential catalyst for involvement
by CIAT in these specific country activities will, of
course, be the availability of onfarm-proven sced-
based technology. The identification and solution of
the most relevant seed production, processing, and
marketing problems require well-defined inicriaces
among those research institutions producing breeder
and basic seed: enterprises deahng with certified and
commercial seed, wnd their production. processing,
and marketing: and the extension system which advises
farmers on appropriate crop nanagement practices.

The Seed Unit will, in conjunction with the respec-
tive commodity research programs, help catalyze
national sced plans for the respective commodities.
These plans should specify clear goals, strategies. and
policies. They should include well-defined roles and
responsibilities for the different public institutions and
the private sector, forming a functional and integrated
system that will effectively link rescarch, extension,
and the seed scctor,

Morecover, the Seed Unit will, in ¢close coordination
with the respective commodity program. support the
implementation and monitoring of such plans through
rescarch, technical consultation, and a targeted train-
ing program. A highly focused training program is
needed in order to achieve the required minimum of
well-trained professionals within each of the institu-
tions and enterprises participating in the implemncenta-
tion of the respective national plans. The Unit will
assign priority for admission to its regular sced
production and sced technology courses to groups of
professionals from thesc institutions in order to assist
in the prompt takeoff of the program. As the training

needs are expected to be far beyond the Unit’s
capacity, the majority of the professionals will need to
be trained in incountry courses. The Unit and the
respective commodity program will assistin the initial
organization and development of these courses,

Although the major focus is atong commodity lines,
the Unit will be alert and responsive to possibilities of
integrating cfforts on seed systems development for
other crops if this be feasible and cost-cffective. This
could be particularly important for achieving econo-
mics of scale in the case oft systems servicing small-
farm groups: those institutions that have basic seed
units and seed certification systems: and/ or enterprises
such as producers cooperatives and organizations and
sced processing and marketing enterprises.

The regional network approach. A complementary
approach to that of providing direct . .pport to seed
system development of individual countries is that of
fostering the development and support of regional and
subregional seed rescarch and technical collaboration
networks, Such networks can bhe synergistic and
increase the eficctiveness of individual country pro-
prams when addressing probiems that are common to
the participating countries. By Jocusing on common
cescatchable problems, for example, seed drying and
storage under humid tropical conditions and seed
svstems for small tarmers. members of rescarch net-
works can profit from the experience and the com-
parative advantages ol participating institutions,
scientists, and seed technologists.

To be successtul, these networks must be able to
bring together the different disciplines relevant for
tackling a given problem. When problems are crop
specific, the Seed Unit will foster the integration of
interested seed specialists and key institutions in
existing conunodity networks in order to prevent
duplication of clforts. When the probicms to be
addressed are not crop specific, the Unit will promote
fuilintegration in the respective network of rescarchers
and extensionists that face these problems in the
various crops with which they work.

Because of the need to focus the Unit’s activities
sharply on the most relevant regional seed system-
related constraints to the adoption of improved varie-
tics, only a few key networks will be sponsored in the
medium term.

Activities planned

In order to implement the aforementioned stra-
tegics, the Seed Unit will need to carry out a series of
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activities that will be described in detail in two- yearly
rolling work plans to be reviewed one vear in advance
by the Seed Advisory Committee.

Research on sced technology. Rescarch on seed
technology will concentrate, along commodity lines,
on the most important technical constraints, It will be
carried out in close coordination with the respective
commodity programs and, in the case of beans,
assava, and maize, will emphasize technology for
small-scale operations. Emphasis will be aiso placed
on appropriate technology for tropical and humid
environments a neglected arca in many crops. The
general arcas of research include:

Identilication of critical seed-related constraints
hampering the adoption of improved varieties
such as high cost of seed, Tow quality seed, seed-
borne discases, and their potential technical solu-
tions.

Technology for seed production in the field. such
as techniques to overcome tield deterioration
during mataration and red-rice control in the
field,

Seed drying, conditioning, and storage technol-
ogy, for example, low-cost drying methods and
storage techniques, smali-scale quality upgrading
treatments, and ficld and commercial techniques
for conditioning seed of trapical pastures species,

Quality testing and cleets of seed guality on crop
vicld such as devising simple Tow-cost tests to
determine moisture viability, purity and germina-
tion testing procedures for tropical pasture spe-
cies. and elfect of sced quality, that s, germination
and vigor. on vielding ability of new plants.

Research on organization of seed systems. This area
of rescarch includes the identification, analysis, and
documentation of:

Organizational constraints to effective perform-
ance of seed systems such as seed policy, seed
legislation, absence of institutional linkages, ex-
cessive controls, and lack of incentives to the
privite sectaor,

Case studies o successtul :xperiences on seed
progiam development, for example, organization
of seed systems servicing small countries or small
farmers eftectively,

Support for the development of national seed

production plans. The primary objective of this type of

activity is to facilitate the buildup of effective national
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seed systems for the respective crops. This will require
an initial diagnosis mission, followed by planning
nissions that may take {rom two to six weeks per
country and involve stafl’ from the Unit. from the
commodity programs and, eventually, from manage-
ment to address selected questions at the institutional
and policy level. CIAT should be prepared to assi: in
the implementation of these plans by offering traiiug
opportunities, providing assistance for the conduct of
incountr yeourses, making regular consultation VISILs,
and providing backup rescarch.

Training in sced technology. The scarcity of well-
trained personnel in the different areas of seed tech-
nology is the principal limitation in most institutions
and countries. Targeting all training activities to the
achicvement of the Unit’s specific objectives is vital to
the suceess of the regional crop networks. The Unit, in
conjunction with the commodity programs, will or-
ganize advanced, specialized, and intensive seed tech-
nology courses on: basic seed production; seed drying,
conditioning, and storage; organization and manage-
ment of commercial and small-scale seed production;
distribution and markcting of seeds: and seed qualty.
Stalf from the Unit and the commodity programs will
be prepared 1o support the initial organization and
development of incountry seed courses. The actual
number of courses will be specitied in the two- -yearly
rolling work plans,.

In order to achieve this objective, there must be
increased opportunities for inservice training of pro-
fessionals as trainers lor incountry courses and for
implementng the national commodity sced plans. The
expanded research on seed technology (in relation to
key constraints) and the organization of seed systenis
for small-farm groups can be achieved more cificiently
through expanded thesis rescarch opportunities than
by taff appointments. Such theses will be jointly
supervised by staff from the Unit, the respective
commodity program, and the thesis supervisor from
the respective university. This will also permit in-
creased colinboration with the two universities in ihe
region that offer M.Sc.-level degrees on seed produc-
tion and technology. 1t is expected that, in terms of
cost, the increase in inservice and thesis rescarch
training will be offset by the reduction in fellowships
required for intensive courses at CIAT.

Production of breeder and basic seed. CIAT'
commodity programs normally make available small
quantities of breeder seed to national programs. Basic
seed production is the responsibility of national pro-
grams. Strong seed units at the national level are
critical to ensure the maintenance and availability of



pure, healthy, basic seed for further multiplication.
When basic seed units are in their initial development
stages, national programs often request the assistance

of CIAT in making available moderate quantities of

basic sced to accelerate the initial multiplication
phases. Similarly, small countries are rarely able to
mount the required physical facilities. In both cases,
upon specific requests by the respective national
programs and provided that no impediments to do-
mestic basic seed production are created, the Seed
Unit will produce and sell the requested amount on a
full-cost recovery basis.

Support of regional seed research networks, CIAT
will support the develnoment of regional sced research
networks by means of: (a) collaborative research
conducted by the Unit and the respective commodity
programs; (b) training opportunities in relevant re-
search arcas; (¢) sponsoring of workshops io discuss
research results of and coordinatation among network
participants; and (d) providing appropriate specialized
information and communication services. In addition
to these essential activities, a considerable amount of
the Seed Unit staft time and secietarial support is
requred to help catalyze network activities and goals.

Only a few networks with specific objectives will be
sponsored in the medium term. These will be identified
during 1987 with the assistance of the proposed Sceed
Advisory Committee.

Seed workshops and seminars. Workshops and
seminars are highly valuable for: (a) focusing attention
on sced-related research issucs, establishing priorities,
and defiming interinstitutional collaboration; (b) con-
sulting on seed program strategies and selected issues
with national counterparts; and (¢) discussing issues of
directinterest to the seed sector, but which may be less
relevant for achieving the objectives specitied tor the
Seed Unit. While CIAT is prepared to host the last
activity (). the Center will sponsor only the first twao
types. Consultation workshops (b) will be held ap-
proximately every three vears, while network work-
shops (a) will be held on a yearly basis. it necessary.
The two-vearly rolling work plans will include details
on the specific objectives and funding requirements for
ach event.

Seed documentation and information services. The
packaging and disscmination of the scientific and
technical information on seeds, generated by the seed
networks and by the Sceed Unit and commodity
programs, are essential to accomplish the stated
objectives. In designing and developing the materials,
CIAT makes a distinction between three purposes: (a)

network publications, (b) scientific and technical
publications, and (¢) training materials.

Seed network publications include asced newsletter,
proceedings of the workshops of the networks, com-
pendiums of rescarch results, and methodological
manuals developed by network participants. These
complementary mechanisms are all important to keep
members abreast of new technical developments,
upcoming events, and relevant rescarch and devel-
opment results from the network and elsewhere,

The development of technical publications is highly
relevant in achieving the Units objectives. Such
publications include monographs on artisanal bean-,
cassava-, or maize-sced systems; a seed plossary; a
simple test to determine moisture and viability; and
survey and sampling technigues to assess the quality of
the seed used by small farmers.

Relevant didactic training materials, including seed
manuals and integrated training packages such as
audiotutorials on specific topics, methods, or tech-
niques, have proven to be highly cifective in facilitating
incountry and regional courses, thereby permitting the
Unitto reach a much larger audience of trainees. Asin
the case of the commodity programs, the Sced Unit
will be able to rely on CIATS Communication and
Information Support Unit for the production and
distribution of all*the aforementioned publications
and training materials.

Seed Advisory Committee

One of the major features of the Seed Unit is the
formal implementation of a Seed Advisory Commit-
1ee. With seed being the vehicle of new technology into
speeific growing environments, seed systems relate to
alb disciplines and ficlds from agricultural research to
production. The rationale for proposing the creation
of the Advisory Committee is to benefit from a wider
group of disciplines and cexperdse than those that
could be made available within the Unit.

Staffing and financial requirements

In order to achieve the staied objectives, the Seed
Unit will require acertain minimum of highly qualified,
internationally recruited, principal statl” and locally
hired support staff,

Itis proposed to maintain the number of senior staff
at the current level (two positions), but to increase the
number ol postdoctoral and senior research fellows
from one to two man-years, starting in 1988,
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At the level of support staft, it is proposed to add a

Research Associate position for the specific purposc of

assisting the Cassava Progran in resolving bottlencecks
related to the production and dissemination of cassava
pianting material. This position will play a principal
role in the setting up of pilot cassava sced projects, in
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the evalution and modification of such projects, and in
the use of these projects as training programs. These
activities will be an mtegral part of mzny of .he
integrated cassava development projects in which
CIATs Cassava Program will be involved.



INTERNATIONAL COOPERATION

Training and Conferences

Core resources

Scientific
Resources Senior staff and supervisory Clerical and other
Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
86 87 88 89 G0 86 87 hEd 89 90 K6 &7 K8 19 90
Personnel (Positions)
Training and conferences I | ! | 1 10 11 ] 1 (B 9 9 0 10 10
Total 1 | 1 1 1 10 11 (] 1 9 9 0 10 10
Direct costs (1987 USS in thousands). 1988 Budget request for Training and Conferences.
Proposed Activity Amount
Costs Current budget budget (1988 USS in
Actual  Revised thousands)
1986 1987 1988 Human resource enhancement
walize N che . &g
Personuel 392 388 388 f”:,“_“d“f“l‘,‘, pourses (j“lh,‘"f terrn) ;28;
Honoraria, stipends, and 747 594 740 ndividualized internships '
allowances Conferences and seminars 350.3
Supplics and services 114 109 109
Travel 229 161 161 Documentation and dissemination 15.6
E‘quxpmcnl replacement i 8 8 Technical assistance 9.8
Contingency - - 14
dinati stworks 24.6
Subtotal 1482 1260 1420 Coordination of networks
Total 1541.7
Support units? - - 76 _ o
Price provision - - 46
Total 1482 1260 1542

a. Resource allocation from support units 1o Training and Conferences.
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Program Commentary

In previous years a shift in training activities from
at-the-Center course to incountry and regional courses
was foreseen. At the same time, emphasis on in-
dividualized specialization internships of national
rescarch program personnel was to be maintained at
high levels, and degree thesis training was to receive
relatively higher priority. These forecasts were fulfilled
with one exception: due 1o the continuing strong
demand for at-CIAT courses expressed by national
agricultural rescarch systems, “nis activity was main-
tained in addition to increased imcountry training,

Conferences, through their various communication
and training functions, continued to constitute g
fundamental means of linking CIAT with the national
programs. Two types of results of the overall training
and conferences activities are visible: the strengthening
of national agricultural rescarch and development ca-
pacities related 1o CIAT commodities: and the better
articulatton of and, theretore more productive,
agricultural knowledge systems which comprise both
national and international components.

Achievements

During 1986, 10 courses were held at CVAT and 24 in
Latin American countries. In the former, 206 partic-
tpants accumulated a total of 254 man-months and 614

professionals participated in INCOUNLrY courses. A
total of 157 professionals spent 421 man-months in
individualized specialization internships at CIAT, and
16 carried out postgraduate thesis projects. Nearly 400
persons participated in 10 conferences organized par-
tally or completely by CIAT and another 500 partic-
ipated in one major seminar.

These figures dilustrate the size of the training and
conferences effort. The effectiveness has been assessed
in the past by external reviewers as being commenda-
ble. Since then, further progress has been made in the
continuing effort of tailoring the training opportuni-
ties to the needs of national programs and n selecting
the participants accordingly, With regard to satisfying
these needs, it is pertinent to mention that the 24
Imeountry courses were organized by national institu-
tions and reccived CIAT support along three main
lines: course desipn, resource persons, and training
rnaterials,

In keeping with the aim of bridging the gap between
rescarch and extension, the participants were largely
professionals engaged in technology transfer and
development activities. A series of special courses held
at CIAT complemented the response of CIAT to the
expressed needs of national programs to strengthen
their capacity to get CIAT technotogy o the farmers,
‘The continuing need 1o strengthen the research capac-
ity was addressed by means of the more traditional
multidisciplinary courses and through the individual-
ized specializations, as well as with degree thesis work.,

Communication and Information Support Unit

Core resources

Resources Sentor stalf

Scientifie

and supervisory Clerical and uiti:

Act. Bud. Bud. Bud.

Bud.
86  R7 88 89 90

Act.

Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
86 87 88 89 90 §) 87 88 89 90

Personnel (Positinns)

Editor/ Writing 1 l 1 1 l 2 2 2 2 2 | | ] 1 ]
Editor/ Publications | 1 | 1 | 5 5 6 6 6 2 2 2 2 2
Training materials - - - - - 3 5 6 6 6 2 2 2 2 2
Distribur. and marketing - - - - - l 1 ! | | 2 3 3 3 3
Graphic Arts Production - - - - - 4 4 4 4 4 26 25 25 25 25
Unit Head and Info. Serv. 1 | | ! 1 9 9 9 9 9 2 19 19 19 19
Total 3 3 3 3 2426 28 28 28 54 52 52 52 52
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Direct costs (1987 USS in thousands).

Proposcd
Costs Current budget budget
Actual  Revised
1986 1987 1988
Personnel 896 1004 1004
Honoraria, stipends, and
allowances - - -
Supplies and services 459 364 RI%)
Travel 23 33 33
Equipment replacement 32 21 21
Contingeney - - 10
Subtotal 1410 1422 1432
Support units - - (335)
Price provision - - 33
Total 1410 1422 1130

i Resonrees allocated to other programs,.

1988 Budget request for Communication and Information
Support Unit.

Activity Amount
(1988 USS in
thousands)

Human resource enhancement

Specialived courses (short term) 194
Individualized internships 38.5
Conferences and seminars 7.1
Documenration and dissemination 926.8

Research on approaches, concepts,

methodologies, and procedures 5.4
Coordination of networks 72.9
Economic and social analysis at microlevel 0.1

Total 1130.2

Program Commentary

Communication strategies

The Communication and Information Support Unit
makes agricultural information from all over the
world readily accessible to the Center’s staff and to its
national program collaborators in the commodity
rescarch networks. The Unit also supports all of the
Center’s communication cfforts with publications,
training materials, graphic arts, ard audiovisual ma-
terials,

CIAT presently employs four communication stra-
tegies in support of increased production and pro-
ductivity in the area ol its four mandated crops. They
can be summarized as follows:

Communication is used to catalyze collaboration
and to increase and reinforee networking among
rescarch groups working in CIATS commodity
areas and sharing similar ohjectives,

Educational and informative materials are used to
disseminate the technologies that are developed
through collaborative research and the new method-
ologies for conducung rescarch. The maerials are
also to reinforee the rescarch network’'s capacity
to conduct rescearch, through training its new
members.

Members of the network are kept informed and
up to date about relevant technologies being
developed outside the network through informa-
tion retrieval and delivery svstems,

Communication is also used to inform adminis-
trators and policymakers about the work of the
research networks, to keep them aware of its
importance, and to show them the value of
supporting agricultural research,

CIA'Ts communication strategics, which define
both audience and purpose for cach product and stress
an integrated approach to information and com-
munication, result from close collaboration between
the commodity support programs and scientifie sup-
portunits and CISU. Specialists in agricultural educa-
tion, information transfer, communication, and de-
velopment and production of materials in various
media work together as a multidiseiphinary tzam to
implement the strategies that are designed and provide
CIAT and collaborating scientists with top quality
communication and information support.

Training materials

Training support materials emphasize the mastery
of concepts related to specific training objectives.
Depending on the objectives and course design, key
topics may be presented in manuals, study guides,
technical sheets. video segments, or filmstrips; or, i
the message requires it, a complete, self-contained
audiotutorial unit may be produced. The materials are
designed to teach resecarch methodology, develop
practical skills, and foster attitudes that facilitate
technology transfer.
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Research monographs and journal
articles

Scientific reports of basic and applied research on
production constraints and methodologies for their
solution are most oftea published as journal articles,
technical bulletins, or rescarch monographs. The Unit
provides full editorial and production services for
those that are published within CIAT, and assists
sciertists, especially those for whom English is a
second or third language, in the preparation of journal
articles and other rescarch publications.

Promoting networking

One of the most important communication strate-
gies of CIAT is that of promoting collaborative
rescarch and the sharing ol research results among the
members of the commodity research networks in
which the Center’s scientists participate, through
various kinds of publications. Commodity newsletters
contain short research bricfs on new rescarch and
production technology that has been developed atany
of the sites in the networks, as well as book reviews.
conference announcements, and news of and inter-
views with people working within the rescarch net-
works. Annual program reports provide an indepth,
yearly progress report onevery area of CIAT rescarch.
The reports are working documents written in tech-
nical language. Conference proceedings are often
generated when the members of the networks convene,
Some of the proceedings are developed as research
monographs, and others are published as working
documents that preserve a permanent record of the
plans and accomplishments of a whole greup ol
collaborators under one publication,

Reporting the Center’s activities

CIATT Reportis a full-color annual publication that
highlights CIAT rescarch for the previous year and
communicates the Center's activities and achievements
tina popular style. The report is written in Spanish and
English.

CIAT International, a trimestral newsletter, is de-
voted to keeping decision makers and other CIAT
contacts informed on program developments at CIA'T
and national program ctforts toward new production
and research methodology and utilization of germ-
plasm. This popular bulletin is produced in both
Spanish and English.

Other publications and the broadcast media are also
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useful mechanisms for keeping CIAT'S audiences
informed. Press releases, interviews, and general in-
terest articles, are usually produced by specialists in
the specific media involved working closely with CIAT
writers to get the latest research news 1o a broad seetor
of audiences.

Specialized information services

An important factor in the suceess of the research
networks is having aceess to the scientific literature
produced in other institutions across the tropics and
throughout the world. CIAT believes this to be of such
priority and importance that a very complete library
and information service unit exists to serve this need,
not only for CIAT staft, but for nationai program
researchers as well,

The Library contains some 43,000 volumes, special-
ized collections containing 25,000 documents and 150
audiovisual materials, and a fast-growing microfiche
collection that is supported by portable readers and a
fiche-to-paper photocopving system. A current
awareness service (Pages ¢f Contents) helps users,
especially those outside the Center, 1o keep up to date
with the most current rescarch. Retrospective bibliog-
raphy files are produced by the Library to assist staff
with specific information needs.

Three specialized Information Centers collect,
abstract, and systematically tile the scientific literature
on three of CIATS commoditices (common beans,
cassava, and tropical pasturcs). Scarches in CIAT
own computerized data base provide references to the
world's scientific literature on these commodities. A
complete document delivery service allows the user to
access the full text of cach article. Online searches of
major data bases can be conducted to allow the user to
obtain information outside the commodity-specific
collections,

Spectalized bibliographics are produced by hoth
Library and Information Centers staff. Fact sheets,
dircctories, translations, reference volumes, and other
such products are also generated and produced by the
Information Centers.

Information networks help to support the research
networks, and CIAT is an active participant in several:
SNICA, AGRINTER, AGLINET, and AGRIS. They
promote networking at national, regional, and in-
ternational levels. A new communication network,
RICA, is also being actively supported by CISU.



Marketing and distribution

Increasing attention wo delivery systems is cnsuring
that CIAT’s publications, training materials, and
information scrvices reach an cver wider audience of
researchers, extension workers, agribusiness manag-
ers, students, and protfessors i both tropical and
temperate areas. Proiessionel bookseliers make CIAT
publications available in countries where CIATS own
distribution systems are least strong. Specialized cita-
logs supplement the general catalogs and CIAT
bibliograplies that list and index the entire production
of publications and training materials. A computerized
data bhase of collaborators and information users
supports multilevel distribution and marketing eliorts.

Computenized inventory control enables CISU stalt
to study user demand for ditterent kKinds of materials,
Evaluations of specific products are conducted from
tme to time o obtam feedback from the users
themselves.

Highlights ot the year’s activities

Albol the arcas were highly productive during 1956,
meeting increasingly complex demands with an in-
creasing level of success. Gains in productivity can be
seen i many arcas, for the fifth consecntive vear
(recording of statistical data began in 1982).

The appearance of CIATS communication and
imtormation products s alwavs impraovie: Vhe Publica-
tions: Editornal Section and the Graphic Arts Scection
worked closely together during 19860 to produce new
designs and to improve existing designs lor CIATS
major publications. A new CIAT lopo and letterhead
were also produced.

Additionally, there was a notable increment in the
number of media reached with news of CTAT and its
research results, Stories about the success of new
varicties and technologies that resulted from research
carried out by commaodity networks have appeared in
the press, in magazines and scientific journals, and on
the radio in Latin America, the Caribbean, USA | and
Lurope.

Some new directions were begun i the arca of
training materials. Two experimental videos were
undertaken, and while these are not programmed to
result in finished teaching films, they have been very
useful to the scientific staff as a way of documenting
the use of technologies developed in collaborative
rescarch programs. They were useful to the CISU staff

as a method of learning more about a media that may
be useful in future training strategies,

A sccond major literature recovery projeet  this
time for African cassava literature and cconomic and
production data  was undertaken. The project, in-
volving colluboration with [TTA, Is also a new initia-
tive for the group. Two consultants will be travelling to
awelve countries to ask for the cooperation of the
national institutions in providing research publica-
dons to the Cassava Information Center, naps to the
Agroccological Unit, and cconomic data to the ITTA-
CIAT tezm of cconomists.

Computerization continued to influence procedures
o most of the sections of CISUL The Graphic Arts
Section began work on processes for computer-hased
rraphics, working with the univ computer specialist
and with many of the CLAT scientific staff, who have
fearned to produce their own graphs and figures on the
microcomputers assigned to the individual programs,
A multi-ink plotter arrived in December and will begin
to have agreater effect on processes during 1987, All of
the publications continued to be produced. using
word-processing packages on microcomputers or on
stand-alone word processors, and then passed elec-
tronically to the photocomposition cquipment,

The data bases of the specialized  nformation
Centers were brought online, afier two years ol work,
but the inclusion of the older records remains to be
done in 1987, and is, to o great degree, dependent on
the availability of disk space on the mainframe
computer. Acquisitions processes and billing were
brought online during 1986, and two microcomputers
arrived in Nevember, for the computerization of
hibliographic processes.

Special Projects

Specialized information centers

The ainr of this project is to reinforee operations of
the specialized information analysis centers on cas-
sava, beans, and tropical pastures. Specific objectives
are: (i) for cassava, to nclude strengthening the
scientific component in stafting of the center, increas-
ing outrcach activities in Asia and Africa, and pro-
ducing state-of-the-art reviews or manuals; (b) for
heins, to improve the capacity to collect and organize
relevant documents and produce state-of-the-art re-
views of manuals; (¢) for pastures, to upgrade the
information bulletin Pastos Tropicales to become a
medium of publication for brief research reports and
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Budget to produce a state-of-the-art review: and (d) for all

{1987 USS in thousands) three centers, to strengthen the common services
1987 l988_— available by computerizing their data bases, improving
acquisition facilities in Asia and Africa, duplicating
Personnel 41 - microfiche sets, producing minibibliographies, and
Honoraria, stipends, and improving promotion. This project is financed by
allowances 32 39 IDRC.
Supplies and services 73 68
Travel - -
Equipment replacement and
capital 25 28
Indirect costs 16 I
Contingencies - -
Subtotal 187 146
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ADMINISTRATION

Board of Trustees
Core Resources

Direet costs (1987 USS in thousands).

Proposed
Costs Current budget hudges
Actual Revised
1986 1987 1988
Personnel - - -
Honoraria 56 52 52
Supplies and services 25 26 26
Travel 99 72 72
Equipment replacement - - -
Contingency - - -
Subtotal 180 150 150
Support units - - -
Total 180 150 150

Program Commentary

The CIAT Board of Trustees has 17 members, Normal-
ly the Board holds one annual meeting. Its executive
committee, program commitiee, audit committee, and
nominations committee meet at the time of the annual
meeting, plus at various intervals throughout the year
as deemed desirable and necessary. Described in the
table above are the costs forinternational and national
travel, honoraria, per diems, and other expenses
directly associated with the meeting of the Board and
its committees.
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Office of the Director General

Core resources

Scientific

Resources Senior staff and supervisory Clerical and other
Act. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
86 87 89 86 87 88 89 9} 86 87 88 89 90
Personnel (Positions)
Direetor General ! ] ] 1 1 ! ] ! 2 2 2 2 2
Assistant Director 1 1 - - - - - - i I - - -
Assistant to the 1.G, - - I - - - - - - - I 1 |
Internat Auditor - - - 3 3 3 3 3 l | 1 1 1
Visitors” Office - - - 3 3 3 3 3 2 2 2 2 2
Deputy Director General 2 2 2 2 2 2 2 2 3 3 3 3 3
Director of Finance
and Administration I 1 1 1 2 2 2 2 l 4 4 4 4
Total 5 5 5 10 11 11 11 1 10 13 13 13 13
Direet costs (1987 USS in thousands),
B Proposed Rescarch Division 1. This Division consfisls. of the
Costs Current budget budget Bean Program, Cassava Program, and the follow-
- - ing rescarch support units: Genetic Resourees,
Alf;:(“l I{IL"\)';:;(I 1988 Biotechnology Research, Station Operations, and
- i - Rescarch Services (except Data Services). This
Personnel 818 867 867 Division is headed by a Dieputy Director General,
Honoraria 31 17 17
Supplics and services 53 36 36 Research Division T This Division comprises the
Travel 104 101 101 Tropical Pastures Program, the Rice Program,
Equipment replacement 7 6 6 the Data Services Unit, the Seed Unit, and the
Other expenses 31 51 51 Coordinating Office for Training and Confer-
Contingency - - 10 ences. The Division is headed by a Deputy
Director General,
Subtotal 1044 1078 1088
Support units@ - . 4] Finuncc} unq Administration. A'l‘his l.)i\_r'.ision‘is
Price provision ) } 37 responsible for the genceral services and financial
administration, and is headed by the Director of
Total 1644 1078 1166 Finance and Administration.

a. Resource allocation from support units to the Office of the Director

General,

Program Commentary

Three Division Heads, the Assistant Director (or
Assistant to the Director General), and the Internal
Auditor repoit to the Director General. The following
three divisions make up the organization of CIAT.
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The Office of the 'nternal Auditoi is headed by a
General Administrative Staff (GAS) member who also
reports to the Director General.

Budgeted in the Office of the Director General are
special resources for the international travel of direct-
ing staff of collaborating national institutions. These
resources arc used to make possible selected trips of
such staff to CIAT for consultation purposes.



Administrative Support

Core resources

Scientific
Resources Senior staft and supervisory Clerieal aid other
Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
86 87 88 K9 90 86 87 hi 89 90 86 87 88 89 90
Personnel (Positions)
Controller - - - - 10 9 Y 9 9 25 25 25 25 25
Executive Officer | 1 | l 3 3 4 4 4 11 B H I 11
Hurin Resousces - - - - 2 2 2 2 2 13 13 13 13 13
Suppliey - - - - - 4 4 4 4 4 23 23 23 23 03
Systems and procedures - - - - - 6 7 7 7 7 3 3 3 3 3
Total 1 ! | I 2 25 2 26 26 75 1S 1S 715 75

Dircet costs (1987 USS in thousands).

Proposed
Costs Current budget budget
Actual  Revised

1986 1987 1988
Personnel 1096 1086 L1086
Honoraria 54 08 68
Supplies and services 178 198 198
Travel 34 33 KX
Equipment replacement 40 18 18
Other expenses 42 70 70
Contingeney - - 13
Subtatal 1444 1473 1486
Support unitsi - - 55
Price provision - - 45
Total 1444 1473 1586

a. Resource allocation from support units to Administrative Support.
Program Commentary

The responsibilities of Administrative Support are to
provide support to all CIAT activities in order that
they can carry out the rescarch and training activities
of the Center. 'The seetion includes the many necessary
housckeeping and administrative/ fiscal units neces-
sary to ensure that rescarchers facilities to
operate such as:

have

FFunctions dircctly responsible to the Director of
Finance and Administration:

Exccutive Officer

Controller

Treasurer

Administrative Data Processing
Miami Office

Speciai Projects Office

Functions that report to the Executive Officer:

Human Resources
Purchasing; Supplies
Maintenance

Travel Ofiice

Bogota Othice

Seeurity

Food and Housing
Arreraft Operations
Carimagua Administration

Some of the {unctions reporting to the Executive
Officer also appear inself-supporting activities as they
are designed to provide support through general
income. However, because of the nuture of the service
provided, they receive income from Core and Special
Projecet sources.

An IBM System 36 computer is used exclusively for
fiscal and administrative support Approximately 909,
of initially planncd applications have been im-
plemented.

CIAT openced its own oftice in Miami during 1986 in
order to provide better purchasing, shipping, and
importation services to CIAT in Colombia, as well as

in other CIAT-operating sites.
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GENERAL OPERATING EXPENSES

Core resources

Rezsources Senior staff

Scientific
and supervisory Clerical and other

Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Buc. Bud. Bud. Bud.

86 87 88 59 87 88 89 90 86 87 ¥y 89 90
Personnel (Positions)
Physical plant
Maintenance - - - - 4 4 4 4 54 53 5% 53 53
Security - - - - - - - - 41 40 40) 40 40
Gardens - - - - - - - 13 11 11 H 1
Cleaning - - - - - - - - 48 49 S 51 51
Motor pool - - - - | 1 | | 45 48 50 50 S50
Total - - - - 5 5 5 5200 200 205 205 205
Direct costs (1987 US$ in thousands).
Program Commentary
Proposed
Costs Current oudgpet budget

Actual  Revised

19806 1987 1988
Personnel 1243 1143 1143
Honoraria, stipends, and
allowances - R R
Supplies and services 1271 833 833
Travel 25 26 26
Equipment replacement 476 392 392
Other expenses 298 81 81
Gain in exchange rate (92) (200) {d0)
Contingency - 229 1
Subtotal 3221 2504 2436
Support unitsi - - (8606)
Price provision - - 228
Total 3221 2504 1798

a. Resources allocated to other programs.
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The Palmira installations consist of about 20 buildings
or complexes of buildings, including two laboratory
buildings. thrce office buildings, two field laboratory
buildings, sced processing and storage facilities, com-
munications and library buildings, conference fa-
cilives, food, housiig and recreational facilities, six
greenhouses, wacchouse. a germplasm store, service
building for machinery and vehicle maintenance,
faundry facilities, and water treatment. The gross area
of buildings is 42,000 m? of which about 509% ts
aircondition-d. The entire complex is served by about
37 km of roads, 25,000 m? of circulation arcas and
parking spaces, and is surrounded by about 10,000 m?
of gardens.

Other than electricity, for which only standby and
emergency capacity is maintained, CIAT provides all
its own services. The Physical Plant includes resources



to run these scrvices, maintain all buildings and
grounds, and provide sccurity.

CIAT operates a fleet of about 260 vehicles which
includes buses, trucks, vans, pickups, jeeps, and
passenger cars from various manufacturers. The

Motor Pool is responsible for servicing, repairing, and
maintaining these vehicles and for providing bus
services to transport personnel to and from work and
regular services during the day and night to Culi and
Palmira for employees, training participants, 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 other activities which
gencrate income in excess of the extra costs incurred.
Activities falling under the two groupings are as
follows:

Self-supporting Income-generating
Food and housing Farm production
Aircraft operation Cattle herds
Publications fund Seed marketing
Sced processing and Special project support
conditioning
“PROCIAT™ health
service
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None of these activities appear scparately in this
budget document, although in some cases, significant
amouats are charged to the core budget. Examples of
this are: the foed operation, which is partly supported
by a subsidy which is charged as a personnel cost: and
the aircraft operation, which is funded by charges to
the respective individual programs’ travel budgets.



CAPITAL REQUIREMENTS

The proposed capital budget of US$1,077,000 includes
US$250,000 for the termination of a major construc-
tion project initiated in 1987 1o upgrade the quality
and size of the germplasm storage facilities in the

Genetic Rescarch Unit building. An amount of

US$200,000 is set aside for the completion of an

expanded workspace (offices, clean and dirty labora-
tories, seed storage space) for the Rice Program. The
remainder is for equipment purchases, part of which is
to support new activities as summarized in Table Ha
(see Annex).
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Resource Summary (Core and Special Projects)

Resource Summary (Core Only)

1988 Additions (Core Only)

Reduction 1 (Core Only)

Capital Expenditures (Core and Special)

Summaty of Authorized Senior Stafl Positions (Core and Special Projects)

Special Projects (Summary Only)

1988 Toval Budget Request: U.S. Dollar Amounts Allocated to Rescarch and Research
Related Activities

1988 Total Budget Request: Positions Alocated to Research and Research Related
Activitics

Summary ol Sources and Application of Funds (C US$ Thousands)

Summary Financial Data 1985-1988

Table of Positions and Manpower
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CENTRO INTERNACIONAL DE AGRICULTURAL TROPICAL (CIAT) Table Ila
1988 Additions
(Core Only)
CS in Thousand
Senior
Order of Starf Working Capital
Priority Positions Operations Capital Items Total
1987 Revised Budget 70 21,947 21 1,192 23,160
1. 1988 Price requirerments for 878 73 47 998
items not on this review list
Reduction on Projected Exchange 150 150
Rate Cain
Adjustments in Capital (21) (219) (240)
2, Operations Frogram
I. CIAT Cassava Scientist at IITA 1 1 180 15 32 227
II. Virologist for Support of all
CIAT Programs but with emphasis
iu Cassava 2 1 190 16 25 231
III. Adcitional Resources for Network
Conference Events 3 150 12 16
TOTAL ADDITIONS 2 1,548 G5 (115) 1,528
1988 PROPOSAL 72 23,495 116 1,077 24,688

25 August 1987
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Table IIb

CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL (CIAT)

Reduction List
(Core Only)

1988 Proposal

Senior Order of
Staff Amount Priority Description
OPERATIONS PROGRAMS
Visiting Scientists & 130 1 Reduction in
Post Doctorals Visiting Scientists
3 Research Sub-programs 545 2 To be identified
TOTAL REDUCTIONS 695

25 August 1987
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CENTRO INTERNACIONAL DE

Capital Lxpenditures
(Core and Special)

Flscal Year of Ex

AGRTCULTURAL TROPICAL (CIAT)

enditures

Table 111

Total Total
Recommendat fons Special Corn &
_ /Proposal Lure Project special
Detalls
N Capital Program
1986 Capital Program
Construction 57 39 96
Equipment & Vehicles 463 680 205 B85
GRU Constructin & kquipment 250 29 o 29
TOTAL 1986 713 766 244 1,010
1987  Capital Program
Construction 153 291 183 aTh
Equiprent & Vehicles 675 651 RN BETY
GRE Consiruction & Lquipment 250 250 N _h0
TOTAL 1YR7 1,078 1,14 518 1,710
CIAT'S PROFDSAL
1988 Capital Program
Construction 245 200 %) A5
Fquipient & Vehicles 85Y 580 A 859
GRU Construction & Equipment 250 150 *H0
Provision tor Price Changes 47 A AT
TOTAL 1988 1,401 1,077 Y24 b, a0
1989 Capita: Progran
Constructlion 572 550 R 572
Fquiprent & Venicles 759 (SN 117 759
Provision for Price changes 109 g I __ s
TOTAL 19849 1,440 1, s01] 13y 1,450
1990 Capital Program
Construction 550 S50 550
Equipment & Vehicles 642 Nt RN
Provision ror Price Changes _ 14 s o b
TOTAL 1990 1,366 R 1,306
TOTAL 1986-90 CAPITAL PRUGRAMS 5,998 5,702 1,225 0,927

92
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CENTRO INTERNACIORAL DE

OPERATIONS PROGRAM

Research Prograws:

Beans: ~Core
-Special
Cassava: =Core
=Spiecial
Rice: -Corae
~-Special
Tropical Pastures:
-Core
-Special

Sub-Total

Research Support:

Genetic Resources:
-Core
~Special

Biotechnology Research:
-Core
~Speclal

statlon Operations

Carimagua Station

Data Services

hgroecological Studies

Seed Unit

Sub-Total
TOTAL RESEARCH

International Cooperation:

Training and Conferences:
-Core
-Special
Communication & Info. Support:
~Core
~Special

TOTAL JTNTERNATTONAL COUPERATION
Aduinistration:
Director General
Directors
Adninistrative Support:
-Core
-Special

TOTAL ADMINISTRATION

TUTAL OPERATIONS:=Core

~Special Projects

AGRICUBLTURA TROPTCAL

1984

=W RV, ]

-

!M—-—

-

58

60

1985

16

(CTATY

Summary of Authorized Senfor Statf Posit ton:,
(Core and Special Projects)

IR

60

Table 1V

1987 1988
18 18
10 10

9 10
1 1
7 7
2 2
14 18
0H9 606
| !
! 1
2 3
1 }
l 1
| 1
. 2
K 10
74 76
] 1
H 3
4 A
3 3

|

1
7 7
70 2
15 5
=82 =Bl

25 August 1987
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TUBK Total Budget Keguest:

CENTRO INTER

ACTIVITIES Beuns Casnavn
Water Management 0,150
Soll Management & Conservation Kes, 0,555 0,218
Agroclezatology Fesearch 0,250
Germplasn:
a) Pescarch on Comservatlon § Diversivy
BY collection 0.1%0
b Conservat{en, Characterization & e, 0,141 0,395
3y fuhancenent 2,020 0.385
eV Plant Breeding/ Inproverent 33N 1.8
) Internatdonal avialy (distrib.éd Exch.) o931 .20
ed broduction 4,100
Crop Svatens Research 2.519 (519
Liventood
trep=Livestock Syotens Research
Plant Protection Research 2.850 1.090
Plant Nutrition kesearch 1.65) 0,120
Machinery Rescareh & Beveloprent
Livestort Sutrition Research
Livestock Reproduction Research
Buzan Eescuren Dahancement @
At Fpecialized Courses (short term) 2,160 0.400
by Iodividuad tzed Internsnips 1.8210 0.7:0
tenterences amt Seminaty 0.y 0,210
Becvsentation and Dicwentnat ton 0,700 0,360
fonearclen Approaches, Concepts, Methodol, 0,790 0,160
and Procedures
Coursed Doy ot Advising SaRs 1.420 0,520
Technfeal Assintance 0.500 0.650
Coandlaation o1 Netvarks 3.260 0,450
feeneriic and boela) Analysia at Mfcro-Level 0,450 0,580
Batiet Analvais 0.250 0, KO
Folfcy Analyuis 0,850 0.440
sutrition and Consumption Analysis 0.078 0,250
Beseatch on kesearch 0.050
Erplutatory Kesearch 0,396 [
Cotverasion aud ttilisation Pesearch ooz _Las0
SUB-TOTAL 28,000 11,770
Central Suppurt Sewvices/Administracion
TOTAL SENTOR STAFE POSITIONS

Tt

0,004

3,276

0,263
0,09
24101
0,467
0,115

1,598

0.945
0,125

0.050

0,592
0,330
0,278
0,208

0. 108

.11t
0.471
(O
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0,241

G104
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CENTRO INTERNACTONAL DE AGRTCULTURA TRGPTCAL

TABLE 1X
SUMMARY FINANCTAI, DATA 1985-1988

1987 Budget
Actual Actual Approved Current Budget
1985 1986 Estimate 1988
Current Assets
Cash and Bauks 2,804 5,069 3,500 4,100 4,550
Receivable from Donors 2,735 227 900 300 300
Receivable from Others 1,445 1,291 2,300 1,350 1,400
Inventories 2,329 1,323 454 1,145 1,012
tTotal Current Assets 9,313 7,910 7,154 6,895 7,262
Long-Term Accounts Receivable
and Other Assets i 861 790 1,285 800 800
Fixed Assels
Buildings, Lands &
Constructicn in Progress 8,189 7,935
Research Equipment 1,462 1,544
Operation Equipment 4,382 4,698
Vehicle 3,422 3,904
Furniture & Office Equip. 2,546 2,859
Airplane 1,299 1,299
Total Fixed Assets 21,300 22,239 23,091 23,949 25,350
TOTAL ASSETS 31,476 | 30,939 | 31,540 31,644 | 33,412
Libilities
Bank Debts & Overdrafts 1,017 146 787 200 200
ficcounts Payable & Other
Liabilities 3,842 3,570 2,973 2,900 3,000
Accrued Salaries & Banef. 1,237 1,594 1,835 1,800 1,900
Advances Received from Donors 1,994 553 600 500 600
Accounts Payable to Donors 391 655 302 300 250
Total Liabilities 8,481 6,518 6,497 5,700 5,950
Fund Balances
Capital Tund 21,300 22,239 23,091 23,949 25,350
Capital Development Fund 1,245 1,374 1,752 1,395 1,512
Ope  :ting Fund 448 808 200 600 600
To 7. Fund 22,993 24,421 25,043 25,944 27,462
TOTAL LIABILITIES AND
FUND BALANCES 3026 | 20,939 | 31,560 3Letd | 33,41
25/08/87
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AEU
AGLINET
AGRINTER

AGRIS
ARTES

BCMYV
BGMV
BMMV
BNF
BRU
BTI
CATIE

CBB

CCMYV
CENARGEN
CETREISEM
CGIAR
CGPRT

CIAT

LIST OF ACRONYMS
AND ABBREVIATIONS CITED

Agroecological Studies Unit (CIAT)
Agricultural Libraries Network (United Kingdom and FAO)

Sistema Interamericano de Informacion para tas Ciencias Agricolas (also known as Inter-
American Information System of Agricultural Sciences)

Internationai Information System for the Agricultural Sciences and Technology (FAO)

Asociacidon Regional de Teeno6logos en Semillas (for Central America, Panama, and the
Caribbean region)

Bean common mosaic virus

Bean golden mosaic virus

Bean mild mosaic virus

Biological nitrogen fixation

Biotechnology Rescarch Unit (CIAT)

Boyce Thompson Institute for Plant Research (USA)

Centro Agronomico Tropical de Investigacion y Ensefianza (for Central America, with
headquarters in Costa Rica)

Common bacterial biight

Colombian cassava mosaic virus

Centro Nacional de Recursos Genéticos (Brazil)

Centro de Estudos ¢ Treinamento em Tecnologia de Sementes ¢ Mudas (Brazil)
Consultative Group on International Agricultural Research (USA)

ESCAP Regional Co-ordination Centre for Rescarch and Devclopment of Coarse Grains,
Pulses, Roots, and Tubei Crops in the Humid Tropics of Asia and the Pacific (Indonesia)

Centro Internacional de Agricultura Tropical (Colombia)
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CIBC
CIDA
CIMMYT
CIP
CISu
CMD
CPAC
CPU

CVL
CsXV
DNA

DRI

EEC
ELISA
EMBRAPA
EMPASC
EMR
EPR
ESCAP
FAO
FEDEARROZ
FSD

GAS
GENSTAT
GLIM-3
GRIN
GRU
IARCs
IBPGR
IBYAN
ICA

ICM
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Commonwealth Institute of Biological Control (United Kingdom)
Canadian International Development Agency (Canada)

Centro Internacicnal de Mejoramiento de Maiz y Trigo (Mexico)
Centro Internacional de la Papa (Peri)

Communication and Information Support Unit (CIAT)

Cassava mosaic diseasc

Centro de Pesquisa Agropecudria dos Cerrados (Brazil)

Central processing unit

Central Virology Laboratory (CIAT)

Cassava X virus

Deoxyribonucleic acid

Programa de Desarrollo Rural Integrado (Colombia)

European Economic Community (Belgium)

Euzyme-linked immunasorbent assay

Empresa Brasileira de Pesquisa Agropecuaria (Brazil)

Empresa de Pesquisa Agropecudria de Santa Catarina (Brazil)
External Management Review (CIAT)

External Program Review (CIAT)

Economic and Social Commission for Asia and the Pacific (Thailand)

Food and Agriculture Organization of the United Nations (Italy)
Federacion Nacional de Arroceros (Colombia)

Frogskin disease

General Administrative Staff (CIAT)

A General Statistical Program (United Kingdom)

Generalised Linear Interactive Modelling, Release 3 (United Kingdom)

Germplasm Resources Information Network (USA)
Genetic Resources Unit (CIAT)

International agricultural research centers

International Board for Plant Genetic Resources (Italy)
International Bean Yield and Adaptation Nursery (CIAT)
Instituto Colombiano Agropecuario (Colombia)

Integrated crop management



ICRISAT
ICRO
ICTA
IDB
IDIAP
IDMS/R
IDRC
IFDC
IITA
ILCA
INIFAP
INIPA
IPM
INTSORMIL
IRAT
IRRI
IRTP
ISIS
IVITA
JUNAC
MINOS
MIRCEN
MITA
NAG
NARS
NVRS
ORSTOM
PROCIANDINO
RICA
RIEPT

SADCC
SAS

International Crops Research Institute for the Semi-Arid Tropics (India)
International Cei: Research Organization

Instituto de Ciencia y Tecnologia Agricola (Guatemala)

Inter-American Development Bank (USA)

Instituto dc Investigaciones Agropecuarias de Panamé

Cullinet’s Integrated Database Management System/ Relational (USA)
International Development Research Centre (Canada)

International Fertilizer Development Center (USA)

International Institute of Tropical Agriculture (Nigeria)

International Livestock Center for Africa (Ethiopia)

Instituto Nacional de Investigac’ nes Forestales y Agropecudrias (Mexico)
Instituto Nacional de [nvestigaciones y Promocion Agraria (Peru)
Integrated pest management

International Sorghum and Millet Program (USA)

Institut de Recherches Agronomiques Tropicales et de Cultives Vivriéres (France)
International Rice Research Institute (Philippines)

International Rice Testing Program (Philippines)

Interactive Simulation System (United Kingdom)

Institute Veterinario de Investigaciones Tropicales y de Altura (Perd)

L.a Junta del Acuerdo de Cartagena (Andean Pact, Colombia)

Modular in-core Nonlinear Optimization System (USA)
UNEP/UNESCO/ICRO Microbiological Resource Centre (Sweden)
Mayagucz Institute of Tropical Agriculture (Puerto Rice)

Numerical Algorithms Group (United Kingdom)

National agricultural rescarch systems

National Vegetable Rescarch Station (United Kingdom)

Office de la Recherche Scientifique ¢t Technique d’Outre-Mer (France)
Programa Cooperativo de Investigacion Agricola para la Subregion Andina
Red Interamericana de Comunicadores Agricolas (CIAT)

Red Internacional de Evaluacion de Pastos Tropicales (CIAT) (Translates as International
Tropical Pastures Lvaluation Network.)

Southern African Development Coordination Conference
Statistical Analysis System (USA)
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SDC Swiss Development Cooperation

SNICA Subsistema Nacional de Irnformacion en Ciencias Agropecudrias (Colombia)
STAIRS Storage and Information Retrieval System (USA)

TAC Technical Advisory Committee of the CGIAR

TDRI Tropical Development and Research Institute (United Kingdom)

UNDP United Nations Development Programme (USA)

UNEP United Nations Environmental Programme

UNESCO United Nations Education, Scientific and Culiural Organization

USAID United States Agency for International Development

VM/CMS Virtual machine/conversational monit.or system
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