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CIAT's International Mandate 

During th e parly J1lonlhs 01' 1 ~J84, CLAT parlicipaled in a 
Managem en l Revie\\ ' and an Ex h :rnal Progr¿lJn Re\;e\o\f. Tllese 
" ~\,,jevvs t:tI'e an operational pAr! uf Oll!' parti('i[Jat ion in lhe 

netvvork uf inlcrnat iona l center's lindel' the aegis uf lhe 
Consu ltati ve (;ruup on Inlcrnatiunal Agri c ultural Resea rc h . 
\Ve H /elconle these rc\rjP\lVS as (\11 upportunity to assess Ihe 
pI'OJ{I'eSS \;Ve have JlMcl p s inC{' UlIr lasl cOlllpr8hensi\'8 re\'l ew 
S8VP-1l yCllrs ago. 

Pre paring fol' ün Exte rna l Pt'ot;"rarn Re\~c\v r8c¡uil 'es tha! we 
louk bae, closdy at the strat(o,gies deve loped IJy each of o ur 
progra Jlls. We can tilen In.lt ch s t ra leg ies \-v¡l h accolll pli s ll
m fm ls anc! measlIre lhe progrcss of each ]Jlugranl, and 
coll nct ively . lhe progress uf th e CeJltí ~r . lb \Ve hUW_l gune 
tl1rough t!Ji s ,"xc!'cisp. illl'eCent !l1unths, it is ele"r th~t we have 
nl ade cunsiderahle pl'ogress- in sume C(lS{-~S , utllstancling 
progress- in seven year~. By musl conl1110 n Illeil s ures, \ve 
beli e\ 'e 0111' ~trc1legics are produci llg lhe d p.s il'8d slIccesses. In 
SUJ11 e instan cns, we can nlea SUI 'e \'el ".\' rea l i1npac ls Or1 in
cl'eas( ~ e! agri c ultural produc tioo alle! iJnproved vve1t~lre fol' 
peoples uf Ihe targel regions . 

VVe wan! to shc.u'e lhesn ilCCOll1plish lllenl s o rille pust sr.\'en 
years ,vit h yOLl in Ihi s CLAT Rep llrt fo!' EJ84 . We d u this with 
pl'ide, no! unl.vin ollro\ovn ac hieve rn ents, blll \ovi lh IJridealso in 
lhe accom pli shme nts uf Inany of Ihe nat iona l )Jrug r<.Ulls \vilh 
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whi ch we are working. Qur overa ll strategy as an international 
cen te r has been to do well the tasks w e are best equipped to 
do, but al the same time, prepare and encourage nati onal 
programs to ass ume rhose tasks they are most qualified to 
fulñll. Wher'8 accomplishmen ts we repor! here are most 
ta ngible, thi s s tral egy has indeed been achieved . 

AS an introouction 10 Ihi s ¡'8 pOrl, [ wa nt to brie tly mention 
rhe conrributions we as a cente r are expec ted lO make toward 
improved technology. This will e nab le us to betle r underSl a nd 
how the CIAT commodi ly programs and support units rela le 
to Ihe overall developmenl 01' improved agri cultural tech
nology. Qur responsibililies inc lude :germplasm developmenl: 
on-fann research: training: ne tworking; and, o utpo's led re
gional stalf. Another contribution implied by rhis choice of 
func tion s is s lrong SU ppOl't to national p rograms. The national 
prugl'ams, however, have the c riti ca l responsibility for pro
ducing final technology tailored for specific I'equirements of 
each countrv. 

Each of our fOLlr commodity programs is now prOl~ding 
improved germ plasm which is being selected fol' commercial 
use by nat ional ]Jrog rams. Qur Ri ce Program has the longest 
histOIy of dis tribu tíng advanced and finished lines. And, as 
might be expected over time, these ac tivities are showing very 
posilive impac lo on irrigaled, and even favored upland rice 
production in Lalin Ameri ca and th" Caribbea n. Qur Bean 
Program a lso has furni shed a n impl'8ssive numberofimproved 
mal811als noH' in commercial produc tion . High-yielding va
rielies of casSilva «re beginning to be adopted in sonle 
countl1es with Ihe first CIAT-produced hybl1ds now beíng 
selected . Thc Tropical Pas tures Pl'Ogram, even with its recenl 
focu s on locallv adap tred gerrnplasl11, has provided matcrial s 
fol' release CJnd comlllercial production . 

On-ram-l rescarch in couperatiun vvith national programs is 
helping pl'Ovidea ns""ers CIAT scien lists !leed lo deve lop th eir 
portions of lechnology packages. Work by Ihe Ca ssava, Bean 
and Trop ical Pas tures programs in real bm1ing situations have 
helped lo iden ti fy ].JI'obl ems famlers ti\ce and are guicling us in 
defini ng what new gClmplasm is needed a nd how it is to be 
nlanaged. 



CIAT has been active in training since the Cen ter began 
opera tions . The type oftraining offered, h owever, has fo llowed 
the Center 's evolution. When commodity program s were 
young, lraining was ve!}' general and nearly always done in 
CIAT. As programs matured, training has become more 
specific. More recently, and with the increased capabi lity of 
nationa l programs to offer their own trai ning programs, 
deeenlralization has occurred. In-collnl!}' COllrses, ofte n 
taughl by CIAT- trained inslruc tors, are common. These 
courses are supported as requi red by CIAT staff a nd CIAT
produced training materials. 

The increased ability of national progra ms 10 accept. "valu 
ate and select improved technology from CIAT and adapl it to 
their specific needs indica tes tha t networksare present. This is 
indeed lrue, with each of the four commodity programs now 
showing strong groups of collaborat ing scientis ts who par
licipate in the technology developmen t and transfer process. 
Tra ining has conlribuled greatly to establishing these ne t
works, but so too have the efforts of CIATstaft'in producing and 
offeri ng viable technology. lt is importan t to note tha t tech
nology transfer is occurring not on ly from CIAT to na tional 
programs, bu t also hori zontallyamong the nationa l programs. 

Positioning regional coopera ti on staft' wj thin certain areas 
should help speed up lhe technology transfer process. This is 
the most newly es tabli shed componen t of our s trategy, and it 
appears 10 be working well . Rapid progress is being made in 
Central Amel"ica wh ere out posted seientists are assisting 
na ti ona l programs with bean improvement ac tivit ies. More 
recen t postings of one bean scienti s l each in Francophone 
Eastem Africa , Brazi l, and Perll are expec ted to acce lera te ou r 
development ac tivities in these areas. Tropical Pastllres Pro
gram sc ientis ts in Brazil have made va luable contributions on 
gennplasm adaptation in the Cerrados ecosys tem. And, a 
cassava scien tist s tat ioned in Tha iland is helping speed up 
improvement of gemlplasm !low in that part of the world. 

These responsibilities 01' commitments we have as an 
interna tional cenler are the common theme ofthe progress we 
are report ing thi s year. Each of our programs employs these 
act ivities in differing degrees. We think, however, that our 
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results prove they are a wise choice of contributions for 
fulfilling our part of improved technology development with 
the many national programs who are our coopera tors. 

~~ 
Di~ctor General 



The Rice Program 

T he majoraccomplishments ofthe Rice Program during the 
period 1977-1983 have been the continued development and 
distribution of high yielding, dwarf varieties selected for 
inigated production systems. 

That these improved materials were being grovvn on 76 
percent of the inigated rice land in the region in 1981-82 
indicates the Program 's elforts to maintain a flow of quality 
germplasm have been successfu l. In addition, these same 
materials have proven lo be adapted to upland conditions 
where water supply in the growing season is not a limiting 
production fac tor. Excluding the upland areas ofBrazil, which 
have largely unfavored conditions for lice production, the 
improved, dwarfvarieties are also being gro\Nn on 60 percent of 
the region 's favored upland area. As an example ofthe impact 
provided by this technology, CIAT analyses for the year 1981 
have shovvn that the adoptiun of the newer vari e ties, along 
wi th associated production technology, increased rice pro
duction in Latin America by an estimated 2.7 million tons, or 
about 20 percent, and that this additionaJ production was 
vaJued at more than $800 million dollars that year. 
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Rice in Latin America 

Rice provides about 9 percent ofthe total calories in diets 
of the Latin American population. In Panama, rice con
tributes ayer one-quarter (26.3%) of the total dielary 
calones. The erap is al so veT}' important in Brazil, 
Colombia, Costa Rica, Cuba, the Dominican Repllblic, and 
Peru; in each counlry rice provides more than the regional 
average of dietary calmies. 

Survey data from several Central American coun tlies 
show that urb~n consumerseat more rice ¡han do people 
living in rural ar-eas. Rice is a cheap caloric source, and it is 
stored easily. Thus, the strong urbanization mov~ment of 
Ihe regian should continue lo increase the importance of 
rice in diets. 

Rice consumption by urban dwellers is also inversely 
related lO income; those with lhe )uwest income may 
typically spend twice as mllch of their food budge ls for 
rice as do people in the highest income slrala . A slrong 
latent demand for rice has al:;o been found in severa I 
dties. 

Per capita rice consumption in the region averages 51 
kilograms and ranges from lows ofl0 kilograms in Mexico 
and 12 kilograms in the temperate Soulh American 
countries to 84 kilograms in BraziL 

Yields in Various 
Production Systems 

The ave r-age yield of rice in Latin America during the 
1971-1981 period was about 1.9 t/ ha . Th is figure, however, 
is highly influenced by produc li on data from Brazil. This 
country has thl'ee-quarters oflhe total area planted lo rice 
in lhe region, but average yields ofless than 1.5 t/ ha reUeet 
the less-favored condi tions under which rhe crap is 
produced. 

On lhe other hand, Colombia, Peru and Uruguay have 
average yields of mOl'e than 4 t/ ha, and Argentina, the 
Daminican Republic, EJ Salvador, and Mexico have na
tional yields above 3 l/ha. 

Differences in rice pruduction between and Ivvilhin 
eountries can lIsuaJly be traced direetly lo the type of 
production syslem in use. C[AT recognizes six main 



cropping systems for rice in Latin Ame ri ca . Arranged from 
Ihe highesl ID Ihe 10weSI yi eldiog syste m, they ioclude: 

Inigal<~d rice 
Rainfed lowland !ice 
Highly favured upla nd Ino water s tress ; fertile soils J 
Moderate!y favored upland (sume water stress; 
fertile soils) 
Unfavored uplcmtl (pronouncetl wate r stress and/ or 
infertile soils J 
Subsistence upland . 

Tabl e 1 shows the approximJte contribution uf each 
syst em 10 total rice ¡Jl'oduction in the regian. \Nhile only 
one -quarter of the to tal area is plant ed under irriga ted 
condilions, thi s sys lem accounts for almast half th e 
region 's produc lion. Upland produc lion systems, how· 
ever. uljlize 72 pe n.:e nt of the 10lal Ja nd resources bu! 
prQ\ide only 43 perce nt 01' total produc tion. 

During Ihe firsl h ulf uf Ihe periad d evoted to Ihis reparl 
and for several years befare Ihal, (he ClAT Rice Program 
conce nlraled ilS work 011 the iniga ted rice sec tor. Be
ginning in 1981 the Program began la e xpand its a ctiviti e s 
into upland rice. 

Tahle 1. Summary o f CSlirnaled area and .vi eld in major rice prodllcliall systcms 01 Lalin America ( 19811. 

Area Average Productian 
(mllhon yleld (million 

System heclares) % (l/ha) tans) % 

Irrigated 2.1 ' 0 .24 3.5 7.4 046 

Rainfed 04' 0.04 25 1.0 0 .11 

Upland' 
Favored 2 l ' 023 2.0 4.2 0.17 
Less-favored 34' 0 .38 09' 3.0 0.23 

- Manual 0.9 010 0.6 0.5 003 

Total 8 .9 1.00 1.8 161 1.00 

IRTP. Repon 011 ¡he Flfth Cante/cnce CIAT·IRRI. May 1979 
11 Includes areas In Dommtcan RepubllC. Halll. Ecuador (Pozas System) and Brazl ! (Varzeas) 
Located In Mexlco. Costa Rica. Guatemala. Venezuela. Colombia Ecuado r, Peru and Brazll (non -Ce/rado 
upland rice) 11 Includes lavored and mOdera lely lavored rice syslems 
Estimated as residual 

~l' Rr:r·:. CIAT IRTP. 11"110 1'1 vI' 111(' l' lllh C l,lJlf. 'n 'I U·" 
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Development 01 a Rice 
Improvement Network 

Much of the network activiti es for rice production im
provement in Latin America are centered 00 the Inter
national Rice Testing Prograrn for lAtinAmerica IIRTP/LA). 
This project was organized in 1976 as a joint effort 
be tween CIAT and the International Rice Research Insti
tute IIRRlI. 

The primary function of the IRTP/ LA is to evaluate and 
distribute improved germplasm 10 national programs in 
lA ti n America. Germplasm may come from the breeding 
programs of CIAT, IRRI, or any national program. A 
number of nursenes are assembled each year and made 
available for testing undel' a range of production systems 
and against several constraints. National programs may 
also reguest special nurseries direetJy from IRRl 

Complementing the actual IRTP evaluations are bi
annual conferences for reviewing progre ss and ctiscussing 
fí.nure plans of the project. The conferenees are used to 
offer eooperators the opportunity to hear about CIAT's 
ri ce researeh achievements and plans. The IRTP a1so 
sponsors tours to certain areas each year to observe IRTP 

Table 2. New rice vaneties nominated by natiooaJ progroms in talin America in 1981 and 1982. 

Country (Institulion) Commercial name' Year 

Brazil {Instituto Agronómico de Campmas} IAC 1278' 1982 
(Empresa de Investigación Agricola 
de Minas Gerais) INCA 4440' 1982 

Colombia (Instituto Colombiano Agropecuario) ORYZICA 1 1982 

El Salvador (Centro Nacional de CENTA A 2 1982 
Tecnología Agrícola) CENTA A 3 1982 

Guatemala (Instituto de Ciencia y 
Tecnología Agrícola) TEMISQUE 1981 

MexicO (Instituto Nacional de 
Investigaciones Agrfcolas) CAADENAS A 80' 1981 

Panama (Universidad de Panama) TOCUMEN 5430 1982 

Venezuela (Fondo Nacional de 
Investigación Agropecuaria) ARAURE 2 1982 

'Selected Irom nurseries 01 the International Rice Tesllog Program far Latin America; all other tines are Irom 
mater'<];S 0(;910alln9 in Ihe CIAT -ICA Rice Programo 
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nurseries during growth, research being conducled al 
experimen tal stalions, and cornmercjaJ rice production. 

The IRTP/ LA is a very effective projecl in lenns of ils 
regional coverage with 24 countries in Latin America and 
the Caribbean participating. In 1982 countries selecled 
140 lines from all IRTP nurseries for use as parenlal 
malerials in rice breeding, and anolher 147 lines were 
selecled for yield lrials. Table 2 shows Ihe new varieties 
nominated in various countries in two recenl years. 

ClAT's lrainiog activities help lo support Ihe IRTP and 
individual national programs of Ihe region. A lolal of 274 
persons has been lrained by Ihe Rice Program since its 
inception, wilh "'Vo-Ihirds of thal number trained since 
1977. 

Solving Major Constraints 
in Rice Production 

The pOlential ofimproved varieties like CICA 8 lo average 
S l/ha or more under irrigation is considered quile good . 
Breeders believe il will be difficult lo oblain very much 
more yield usiog cooventional lechniques. Their primaJ}' 
objective io breeding for inigaled cooditions is lO main
lain the s labiüty of presenl yield levels. 

Importanl production constraints faund in several 
areas where inigated rice is prcduced inelude rice blasl 
IPyricu/aria oryzael, Ihe hoja blanca virus, leaf scald 
IRhynchosporium oryzael, brown spol IHelminchosporium 
oryzael, and shealh blighl I Thanacephorus cucumeris). 
Other constraints inelude iron toxicityon someacid sails, 
lodging, low lemperalures in severa! rice-producingcoun
tries, and lack of suitable grain quality. The planl hopper 
lSogatodes oryzicolal, also Ihe veclor of Ihe hoja blanca 
disease, is lhe mosl importan t ¡nseel pesl on rice rhrough
oul Ihe region. 

Under upland production conditions, many of Ihe 
above problems occur more frequently and exert more 
serious pressures on plant growth andyields. Upland rice 
has an additional group of constraints resulting from 
environmental stresses: drought, and soil problems re
sulting from minera! deficiencies or toxicities. 

Resistance sources are available for all majar produc
tian constraints; the taskis lO select and incorporate them 

5 



rron toxicily ís a major probrem 
on acid soils of Latín America 

Much of the rice is produced on 
these soils under upland 

conditions CrAT has 
begun intensive breeding and 

screening work at Villavicen ci o. 
Colombia . 
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in the proper combinations for production systems of a 
given area. One important example is rice bIast which is a 
problem in many areas of latin America. 

This disease can alfect both the foliage and the panicle 
ofthe plant, andyield losses are estimated to average 15 to 
20 percen t. The pathogen is able to develop virulent races 
and attack resistant genes in new varieties; accordingly, 
new varieties seldom last more than three or faur years 
befare their resistan ce breaks dovvn. The Program has 
employed several breeding and evaluation techniques in 
continuing to produce blast resistant germplasm. AH 
breeding materials generated by the Program from F, 
onwards are planted for evaluation under upland con
ditions. Blast¡ and ather diseases, are more severe under 
upland environments and conditions. 

Decentralization 01 Breeding 
and Evaluation Activities 

Disease and insect pressures are relatively low at ClAT
Palmira so the Rice Program has always conducted 
simultaneous evaluations al other locations \lvithin and 
outside ofColombia. In 1981, the breeding portions ofthe 
Program began to move to decentralize from ClAT head
quarlers iota areas more representative of severa! rice 
production systems. 

Two locations in Panama (Rio Hato and Tocumen) were 
made available through an agreement with the Instituto 
de Investigación Agropecuaria de Panamá IIDIAPI as sites 
for evaluating segregating generations of upland and 
irrigated materials. late in 1982 ClAT began working on 
the Santa Rosa station in eastem Colombia under an 
agreement with the Colombian Federación Nacional de 
Arroceros (FEDEARROZI, and shortly afterwards the Insti
tuto Colombiano Agropecuario IICAI provided the long
term use ofan additional16 hectares ofacid savanna land 
at its La Ubertad station¡ adjacent to Santa Rosa. Rice 
production ecosystems and probable target areas for 
whích work 00 these stations will be most useful are 
shovvn in Table 3. Selection and evaluation work will 
continue in Peru (forupland and irrigated systems)and at 
Nataima, Colombia, for inigated conditions. 

lhis decentralization has left !he ClAT headquar1ers 
site as a base for the crossing program and sorne 



Table 3. TaIS'et area for decentraJized rice testing und selection silcs. 

Sites Ecosystem Target Areas 

Sanla Rosa (Colombia) Favored upland 
and Tocumen (Panama) 

Majar part 01 Central America; Co lombia, Venezuela, 
Bolivia. Peru, Brazi l (Rondonía, Acre) , Ecuador, 
Chiapas, Tabasco 

Rio Hato (Panama) Less lavored Mexico (Quintana Roo, Uxpanapa), Guatemala, 
(Cuyu ta , Valle del Tempisque), Costa Rica (Uberia, 
Cal\as), Panama (Central Province), and sorne areas 
in Nicaragua, Honduras, and El Salvador 

La Libertad (Colombia) Savanna PlalOS 01 Colombia, Venezuela, and Guyana; Brazil 
(Malto Grosso del Norte and Porto Velho), Peru 
(Yurimag uas), and Mexlco (Balancan area) 

evalua tion seIVices. MoSl tield researeh is now done al the 
other si les. 

Impact of Diffusion 
of Improved Irrigated Rice 

Efforts direCled 10 lhe irrigaled rice seclor have had a 
subslantial impacl on production and availability of rice 
fo r consumers. Most counlnes of the region grow al leasl 
sorne of their rice under irrigaled condJtions, and so the 
improved, high-yielcling valieties and lechnology devel
oped by CIAT and national programs have generally 
helped provide wides pread benetils . 

The Rice Program has worked firsl wilh irrigaled rice for 
lhree reasons. Firsl, lhis seclor offered lhe grealesl 
opportunity for rapid resulls. Second, lechnology for 
irrigaled rice was more easily generaled and lransfenred 
than thal forolher production syslems. Finally, the use of 
tirniled resourees for only one production syslem was 
expected lO provide the critica l mass required for impact o 

Germplasm developmenl and distribution have been 
d ual slrategies of the Program since ils founcling in 1968. 
Cooperative work wilh ICA led lo development of the 
CIAT/ ICA Ji ce vaJieties CICA 4 119711, CICA 6119741, CICA 7 
and CICA 9 119761, and CICA 8 (19781. These same vaneties 
have been adopled by several olher counlries of the 
regioo in vanous years or theil' original Iines released 
under olher names. In addition, several other malerials 
from the CIAT/ ICA breecling p rogram or lhe IRTP have 
been selected and released . 
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Peruvian scientists crossed 
parents selected from 
Inlernational Rice Tesling 
Program nurseries to produce 
Inli, the dwarf variety being 
selecled here. 

An important and unexpected spinoff trom breecting 
and selecting materials for irrigated rice systems has been 
the adoption of certain improved materials for upland 
rice production; trus has occurred primarily in the most 
favored upland system. Table 4 shows the degrees of 
adoption of improved, high yielcting varieties of rice in 
vanous areas of Latin America. 

Figure 1 shows the estimated rate of adoption of HYVs 
over time for Latin Arnerica, inclucting and exclucting 

Table 4. Irrigated and upland rice area ¡ in '(XX) ha} and the use ofhigh-yielding\'arielies (HWsl in Latin Arnerica 
11981-821. 

¡rrigated Rice Upland Rice Total Area 
HVYs/ HVYs/ HVYs! 

Country or Region Total HYVs %Iolal Total HYVs % lotal Tolal HYV %Iolal 

Mexico 96.4 86.4 90 110.6 80.0 72 207.0 166.4 80 

Central America 
and the Caribbean 1 427.3 295.8 69 298.1 164.3 55 725.4 460.1 63 

8razil 740.6 592.5 80 5897.8 163.0 3 6638.4 755.5 11 

Andean Countries2 636.2 582.2 92 408.7 254.5 62 1044.9 836.7 80 

Southern ConeJ 199.3 48.2 24 11.0 0 .0 O 210.3 48.2 23 

Ineludes Belize, Costa Rica. Cuba, Dominica n Republlc, El Salvador, Guatemala. Guyana. Halll, Honduras, 
Jamaica, Nicaragua. Panama, and Suriname. , lneludes Bolivia , Chile, Colombia, Ecuador. Peru. and Venezuela , Ineludes Argentina. Paraguay. and Uruguay. 

8 



I00r-------------------------------------------------, 
90~--~~--~~~~----------------------------~ Ceiling excluding Brazil 
80 

Latin America excluding Brazll 

e 
.2 
o. 
o 
~ 20 

1972 1974 1976 

Latln Amerles 

1978 1980 1982 1984 1986 

Vea' 

Figure 1. Apparent and esLimated adoptíon of high yielding Mee va Tienes in Latin America. 

Brazil. The curves assume a ceiling rate of adoption for 
each counlIy based on the production system encoun
tered during the 1981-82 sea son. 1his feature assumes 
that adoption ofHWs will not occur under les s favored or 
manual upland conclitions. 

Whenyield increases due to!he use ofHWs(estimated 
at 1.2 l/hal are multiplied by the number of hectares on 
which HWs are grovvn, additionaJ rice production in 
1981-82 was about 2.7 million tons for Latin America . On 
!he average across the enlire region, the increased pro
duction in 1981 from theadoptionofHWswas20 percent, 
compared to a no-adoplion situation. At 1981 world 
market pri ces for rice, this additional productio n was 
vaJued at over $854 million dollars that year. 

Economic analyses indicate remarkable benefits from 
investment in Latin American rice research by CIAT and 
collaborating national programs. Gross monetary benefits 
from the adcli tional production from HWs were estimated 
from the average Latin American rice export price, !he 1.19 
t/hayield advantage ofthe HWs, and adoption curves for 
Latin America. These benefits were then deOated to 25 
percent of the total to account for other costs that could 

1988 1990 
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not be esdmated. Only estimated total costs for irrigated 
rice research in CIAT and programs with breecling pro
jecls and who collaboraled eilher with CIAT or the 
IRTP/ LA were used lo calcula le net benefits. 

Returns to research manies spent from the time the 
CIAT Rice Program began in 1968, both for periods up to 
1981 and projected lO 1990, are subslantial. The internal 
rale of relurn, which mea sures the profilability of !he 
investment, is almost 90 percent in both cases. This 
mean s, thal on the average, every dallar invested generales 
another 90 cents annually from the time of investment 
until the cutoff dale. 

Using anolher measure of research efficiency, a high 
benefit/cosl ratio of6 calculated for lhe period from 1968 
lo 1981 should double by 1990. This will occuras adoption 
of HYVs continues in the region but as research costs for 
imgated rice are reduced and are estimated lO average 
onJy 60 percenl of their 1981 level. 



The Bean Program 

T he Bean Program has developed a vigorous network ofbean 
research in Latin AmeJi ca since 1977. This accomplishment 
has enabled the Program to decentralize sorne of its pJim¡uy 
activities especially in Central America. Scientists in the 
network have identified and distJibuted gemlplasm which 
carries resistan ce or tol erance to most of the bean problems in 
the region; some mateJials now show mllltiple resistance to 
important production constraints. As a result of the devel
opment of the Latin AmeJican network and the Program's 
well-organized system of gelmplasm evalllation and distlibu
tion, over 30 improved lines and e xisting vaJieties have been 
released by national bean programs. 

Active collaboration has been initiated with bean research 
programs in the Middle East and especially Eastern Africa. A 
ClAT bean breederwas outposted to Rwanda in 1983 to help in 
developing improved germplasm to overcome prodllction 
constraints found in the Creat Lakes highlands of Eastem 
Africa; other scientists ",~ll be posted there soon. Several 
ClAT-developed mateJials have aJready shown good adap
tation to this region, and two vaJieties have been released for 
production. 

1 1 



Beans. 9rown wllh other crops 
like maize. are exlremely 
common on small farms 
because of their prole ln 

contributlon lo the basic d lel. 
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Seans as a Food Staple 

Beans are a criti ca lly impartant crop in manycounlri es of 
the developing world. People in Braz il , Burundi. Rwanda, 
and Uganda depend on dry beans as their majn SQun..:e of 
protein. Beans are the main source of non-cerea l proteins 
in Angula, the Dominican Repllblic, Guatemala, Haiti, 
Kenya, and Tanzania. Annual pe r capita consumpti on in 
these countri es may be as muc h as 40 kilagrams, wh ich 
provicles over30 percent ofone's protein intake and 10 to 
15 percent of al1 calories, 

The Latin America ancl Caribbean region is the leading 
production area far dry beans in the tropies. Countries of 
Ihis regjan harves ted sorne 4.1 millian lons ann ualIy 
during 1979-81. Counlries in Sub-Sa haran Africa are the 
second largest producers, halvesting alJallt 1.7 mili ion 
tons annua lly in that same periodo 

Yields and production have no!, however, kept pace 
with population grow1h and dema ndo Average yields in 
tropical Latin Ame rica and Africa have Iypi ca lly been 500 

to 600 !<g/ ha for the pas t 20 ye"rs. African per capita bean 
production fe ll 10.7 percent in the 1970s and the region 
changed from a net exporter of foad legumes lo a net 
importer. Trupical Latin AJnerica and Africa imported 
record quanlilies ofbeans in 1980. Their combined total 
imports , eSlimated at 700,000 tons, cas! ¡hese regions 
nearly hal f a billion dollars al wodd marke l prices. 

The Bean Program's mandate is to stabilize dry henn 
productiun a l high levels, especially in region~ where lile 
crap is so important in human diets. fulfilling Ihis 
mandate, huwever, is /lO! simple. Beans are grown under 
such .a vvide runge uf environmental cond iti ons, in severaI 

produc!iun sys tems, and in lhe fa ce of suc h dive rse 
consumer preferences tha! a single variety- Jel alone 
several varieties-cannot possíbly be ndapted tu local 
conditi ons and accepted by consumers Qver a wide area . 

Priorities lor Increasing 
Sean Production 

The Bean Program has defined ils research priorities lO 
mesh with small f3m1 production systems. Emphasis is 
on developing technology requiring as few purchased 
inputs as possible, while relying on th e incorporabon of 



desirable charac tenstics into improved bean genotypes. 
The main objeetive ofthe Program then. is to develop and 
distribute improved germplasm in target areas . These 
materials con la in, insofar as is prac tica l. mulliple disease 
and ¡nsect resistance, toJera nce tu drought and. in certain 
cases. tolerance te moderately acidic soi ls low in phos
phOl'lls . Sueh germplasm shuuld reduce produetion risks 
and stimulate farmers to utilize improved management. 
inclucting increased inputs. 

The grea t diversity of eeologieal eond itions in areas 
where bea ns are grown and the need 10 produce beans of 
so many sizes and colors. dicta tes that development and 
evaluati on ofimproved Iines be done at the local level as 
mueh as possible. The same is true for the specifie 
agronom..jc practices developed for new varieties. 

Local eva luation and adaptive researeh can on ly 
succeed ifwell-Irained researchers are available with in a 
cooperative network. These scientisls must understand 
the types of materials needed in their specifie areas and 
be able lo manage tests. evaluate large numbers of 
materials. and make intelJigent seleetions of those few 
Iines best adapted to local eonditions and needs. Trairung 
and network build.ing are, therefol'e. strong seeondary 
objeetives of the Program. 

Producing and Distributing 
Improved Germplasm 

The Bean Program uses a rwo-stage sLra tegy in produeing 
improved gennplasm. The 6rst eomponen t is eharaeter 
improvemen t- the deveJopmen t of maximal expression 
of a eharaeter in a d iversi ty of genotypes byaeeumulating 
different genes for that eharaeter. 

CIAT bean team personnel evalua te gennplasm from 
several sources in seeking desired characters. The ce ntral 
souree is the riehly diverse Phaseo/usgermp lasm bank of 
more than 33,000 accessions. 

The quaJity of th e germ plasm, with regard to desirable 
charac lers, varies from cornmercial varieties to wild 
relatives of the common beao. In many in stances. de
si rabie traits are expressed too wealdy to direc tly sa lve a 
particular production constraint. and recurrent breed ing 
programs are needed to improve them. 

13 



14 

The Phaseolus Germplasm Bank 

TheGenelic Resources Unit has played 
a Icading par! in Suppol'ting th( ~ callcc
liun, main tenancc ane! dislIibution uf 
P"n.w:()lllSW~I111plasm . 5ince Ihe hegin
ning uf 1977, t h(·~ number ofac(;essions 
un halld al ClAT has increased f1'ol11 
about 13,000 to mure Ihan 33,000. 
Abuut 89 percenl orlhe present callee
tiun is c uhivatcd and \vild ancestml 
fOl1l1s 01' P. \Iu/g.,r¡s. The remaindcr 
cunsists of cultivated une! wild ances
Im l spedes including P. IUllalUs, P. 
cc)(;ónen ... , P. ilCLlll:rolillS, alld others. 
Practically al l uf these J'daled species 
have heen added during collections in 
I'ecent years tu hclp amass genetic 
villiability 1'01' use in bean character 
impro\'ement brccding. 

Acquisitions havn CUI11(! 11'0111 collet:
liuns held ·by uthnr institutiuns 01' in 
spccitic coll ccling trips 10 most cUlln· 
tries of trupical Latin Amctica , the 
cClllcr ofg<metic ti iversity uf Pha,'>t_J(J{IIS. 

Mure recen tly , germplaslll has flmved 
into ClAT froll1 expedilions in Aldea 
and Asia fundel! hy the Internatiunal 
Board fol' Plant Genelic Rt!sUUl'ccs 
llIli'GR I. 

The culleclion is IlOW Ihoug-ht tu 
l'e)Jresenl a guud percen lagc uf the 
cxislinggcnctic d iversilyof P. \'lIlgaris; 
hU\vever, additional collcctions slill 
need 10 he madI) lu ubtain landraccs of 
th is spccics and genllplaslll uf ulher 
wild species. 

Matel;als entcring CIAT are gro'wn 
oullo!' seetl in( ;I'ease underqui:1rantine 

mgulaliuns fi'om Ihe Instituto Colom· 
biano Agropecuario UCA). More than 
15,000 accessions 01' P. l'ulgari ... have 
heen evalualed túr 12 plimal'y charae· 
tm;slies, in addition to olller infomla
tion on reactions to pe st and disease 
atti.leks. 

The Unit is alsu working: to eharac
tmize and evaluatc materials of the 
relaled species. The aim is to quantitY 
Ih(' genetic var;ability in P. \'l.Ilgaris 
genllplaslll, especially . and in Ihe en
tire genus Plwseollls, in general. 

In order lo maintain the Phaseollls 
cullection more effieiently, the Unir 
has developed short· and long-tenn 
storage techniqucs based un precise 
tempemlul'e conlrol and seed muis
ture cun len!. Thcworking eullection is 
kept undel' shoT1 ·tenll conditions with 
the malerials hcing: rcncwed evely five 
years. Undel' long-tcnn conditions. it 
is estima ted Iha! samplcs \ViII main· 
tain the original ~JO percent gCl"1nina
tiun al least 25 ,vears. This base cullee
tion is fol' Ihc pn!scl'vation of gen(!tic 
vélliabilily fol' the future. 

The Genclic Resources Unit is also 
responsibl e fol' p reparing anu dis
lIibuting heall gCl'Illplasm b01h \V¡thin 
and outsidc uf ClAT. In fivc years uf 
this activity. the Unil has shipped 
almost 100,000 samples, about une 
qual'ter (Jf which \Vas lo till requests 
!i'om \Vol'kol's in 58 counllies. 



No matter whal Ihe souree of gennplasm, the primary 
ta sk is to carefullv evaluate materials under sufficient 
pressure from ea;h constraint that is to be overcome. 
Materials are then selecled Ihat have apparently accept
able levels of desired characterislics. These are used in Ibe 
second slage of gennplasm development, breeding to 
consoJidat e or recombine multiple factors into com
mereial cultivars lo meet Ihe needsofparticularecological 
regions. 

Uniform Screening 
of Improved Sean Materials 

One ofthe most important accomplishments during 1977 
and 1978 was the insta llation ofa set ofunifonn screening 
tes ts for evaluating bean germplasm in the character and 
cultivar improvement stages. 

Bean leam members initially selecl promising matelials 
from ClATs character improvement projects¡ natianal 
breeding progmms, the ClATgermplasm bank. ormultiple 
factor recombinalion projects lo fonn rhe Sean Team 
NurserylVEFI. The approximately one thousand en tries of 
this annuaJ nursery are screened [or resistance lo angular 
leaf spOL anthracnose. bean cammon masaie vinJs, com 
mon bacterial blight. ru s to and leafhoppers, and for 
adaptalion in two Colombian 10calit ies-ClAT-Palmira 
and ClAT-Popayan, 965 and 1850 meters aboye sea level, 
respectively. 

Some 300 entri"s are selected from the VEF for evalua
tion in the Preliminary Yield Tria) IEPI. The EPcons;sts of 
replicated yield trials under low and adequate ;nplrt s at 
two ar more sites vvithin Colombia and other loca baos. 
Entries in the EP are tested [or many olhercharacterislics 
nOI considered in Ihe VEF including yi eld . 

The final stage in the evalualion process is Ihe lnler
national Sean Yield and Adaptalion NlIrsery IlBYANI. It 
was established in 1!J76 to help distliuute pl'omising 
materials fi'om breeding projecIs of ClAT and olher 
programs in several COllntries. In breeding telms, entries 
in Ihe lBYAN were 6ni shed or neariy finished varieties. 

As breeding and evaluation activities in· ClAT's Bean 
Program and programs of the Latin America counlries 
have malured, important changes have been introdll ced 
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CIAT's network lor distributing 
improved lin es and varieties 01 
beans has enabled 8 urundi [O 

evaluare and release Ihe 
Colombian vanety Oiacol

Calima. sold here in an open 
markel 

in Ihe e \'aluation scheme discu ssed aboye. These changes 
rep resenl a continued decenlraJizalion of selec tion. For 
example, in 1981 the Adaptativ n Nursel)' IVAI was added 
lo enable c ounlries to test more mat erials under their 
local conditi ons and involve local scientisls in ~electing 
erosses to be made. The VEF is later selected from thi s 
nursel)'. Also, the National Yield Nursel)' IVINAR) and the 
Regio nal Yie ld Nursery IVICAR), cOITesponding to Ih e EP 
ancl the IBYAN, respectively, were deve loped especiallyfor 
Central America. 

Evolution 01 Distribution 
01 Improved Germplasm 

CIAT' s bean gernlplasm improveme nl and di s lribution 
activities have contributed lo the release by national 
programs of more (han th ree dozen bean vari e ties since 
1977. Four types of gennplasm di s tribution are repre
se nled ITable 11. 

In the fi rs t ca se, superior accessions in the CIAT 
germplasm bank were made available, moslly Ihrough the 
IBYAN. These materialswere ofien vari eties ot'gennplasm 
bankentriesalready beinggrown in otherareas. Thi swas 
an e ffective means ofmaking improved germplasm avail
able before Ihe b reeding p rogram h ad superior material 
available for evaluation. Out s tanding examples were the 
adoption of lhe Colombian varieti es ICA-Píiao in Bolivia, 



Table 1. Melhods of dislributing gennplasm wilmn Ihe hean improvement network. 

Identification 

Oiacol Calima 
Redkloud 
E 1056 
ICA COL 10103 
ICA-Pijao 
ICA-Pijao 
ICA-Pijao 
Braz il 2 
E 1056 
G2829 
ICA L 23 

Counlry 
of origin 

Country 01 
new release 

Vear 01 
release 

New varietal 
identification 

Slage 1: CIAT Germplasm 8ank Accesslons Released as New Varieties 

Colombia-ICA Burundi 1979 Diacol Calima 
USA-Cornell Unlversity Chile 1978 Redkloud 
Ecuador-Univ, Loja Colombia 1982 ICA-lIano Grande 
Colombia-ICA Costa Rica 1980 Ta/amanca 
Colombia-ICA Cuba 1978 ICA-Pijao 
COlombia-ICA Guatemala 1978 ICA-Suchilan 
Colombia-ICA Bolivia 1978 ICA-Pijao 
Brazil Ecuador 1977 INIAP-Bayito 
Ecuador-Univ. Loja Ecuador 1983 INIAP-400 
Mexico Peru 1982 Gloriabamba 
Colombia-ICA Brazil 1983 EMPASC 201-

Chapeco 

Stage 11; Superior CIAT Improved Unes Released as New Varieties 

BA T 7, 76, 304, 448 Argentina 1981 BAT 7, 76, 304, 448 
EMP 84 
BAT 64 
BAT 65 
BAT 179 
BAT 304 
BAT 76 
BAT 304 
BAT 202 
DOR 15 
EMP 84 
BAT 58 
BAT 41 
BAT 789 
A 40 
BAT 1215 
BAT 317 

leTA Quelzal 
0-145 

Argentina 1982 EMP 84 
Brazil, Minas Gerais 1982 Rico 1735 
Brazil, Minas Gerais 1982 Milhionarios 1732 
Brazil , Esp. Santo 1983 Vitoria 
Brazi!, Esp. Santo 1983 Capíxaba Precoce 
Bolivia 1978 BAT 76 
Costa Rica 1981 Brunca 
Cuba 1982 Hatuey 2 
Cuba 1982 Tomeguin 1 
Cuba 1982 Tomeguín 2 
El Salvador 1981 Tazumal 
Nicaragua 1979 Revolución 79 
Nicaragua 1983 Revolución 79A 
Nicaragua 1981 Revoluci6n 81 
Nicaragua 1983 Revolución 83 
Rep. Soufh Africa 1982 Cordoba 

Slage 111 : Local Selections from CIAT-provided Segregating Populalions 

Costa Rica 1982 Huelar 
Costa Rica 1982 Chorolega 
Costa Rica 1982 CorObici 
Guatemala 1980 tCTA-Quetzal 
Guatemala 1980 ICTA-Tamazulapa 
Guatemala 1980 ICTA-Juliapan 
Honduras 1980 AcacIas 4 
Honduras 1982 Copan 

Slage IV; Horizontal Transfers between Countries 

Guatemala 
Guatemala 

Argentina 
Mexico 

1982 DOR 41 
1981 Negro Huasleco 81 
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The Sean Program's expandlng 
decentralizalion aCl lvllies will 

ensure thal Improved varlelles 
Ilke Ihls hlgh·yieldlng climber 

will conllnue to reach farmers. 
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Cuba, and Guatemala. and Diacol Ca lima in Burundi . The 
Uniled Sta tes variety Redk10ud was released in Chile. 

As promising new lines began lo emerge from the 
vanous projects, sorne of Ihese were carried through the 
gennplasm improvement process into fini shed varieties. 
The Sean Pr'Ogram does no! emphasize Ihe production of 
finished lines, especially as natlOnal programs malure 
and are able 10 accepl greater responsibility for materials 
under local conditi ons. However, CIAT-bred lines lhat 
have been adopted incJude : BAT 76 in Argentina and 
Bolivia. BAT 304 in Argentina. Brazil and Costa Rica, and 
EMP 84 in Argen tina and Cuba. 

The more com mon I'oule in recent years and for the 
future is for Ihe CIAT program lo make segregating 
populations available lo nati onal programs forevaluati on 
and selection . This represents the third s tage of distribu· 
tion. Examples in Ihis stage inelude lhe three selections 
made in 1980 by Guatemala (ICTA- Quetzal, Tamazulapa, 
and Jutiapa nl, three mad e in Costa Rica in 1982 (Huetar, 
Chorotega, and Corabici), and the Honduran selections 
Acacias 4 and Copan made in 1980 and 1982, respec ti vely . 

finally, CIAT will continue to facilita te the horizonta l 
lransfer between countries of ne\·\, varieties developed 
e ither by nationa l programs alone or in col laboration Vvith 
CIAT. FOJ' example, thevariety lCTA-Quetzal wasoriginally 
selected and released in Gua temala and is now grown on 
over 15,000 hec tares in Argentina. 

Development 01 a Bean 
Improvement Network 

Part of th e fac ility with which improved germplasm is 
Iransferred between Latin American countries 1S due to 
the viable ne twork of coopera tors now in place. Tra.ining, 
workshops, con fer-ences, cornrnunica nons materials, and 
personal vi sits have all been utilized lO bulld and mruntain 
the network. 

The de ployrnent of regional coopera tion staff from 
CIAT has also contributed greatly to building the ehain of 
cooperalors and to decentrali zíng research activities 
away from CIAT-Palmi ra. They are expected to assist in 
training national progrdm s taff and help national program 



scientists to better plan and evaluale nursenes and other 
expenmenlS. 

The earliest olltposting effort was in Central America 
where a team composed of a breed er, a pathologist
coordinalur, and an agronomist has been working since 
1978. Th ese scientists ha ve been able to work witrun 
national programs lo overcome production constraints 
that can best be studied in local areas of Central America. 

More rece ntly, a scientist has been stationed in Guiania, 
Goias, Brazil, in cooperation with eNPAF. Emphasis there 
is on d eveloping both screening methods and gernlplasm 
ada pted to low pH soils containing low amounts of 
phosphorus . This researcher is also collaborating with 
Brazilian scien ti sts lo help create a national bean nllrsery 
st:heme. 

A plan! hreedel' was staliuned in Perll to work on a 
bilateral prujecl to breed bean varieties fol' ecosystems no! 
presen t at ClAT locations. Finally, in 1983, the first ClAT 
scien ti st in Africa assllmed his duties in Rwanda. He soon 
will be followed by a pathologist, an anthropologist, and 
an agronumis t as lhe first componenls of lhe olllreach 
plan in Africa . 

In 1963. CIAT assigned the fl rst 
of four oulreach sClentists lO 
work in Francophone Africa . 
Improved varielies developed 
1rom selectiens made in flelds 
such as thl5 ene in Rwanda WIII 
conlinue lo provlde lhe main 
source 01 protein in Ihese 
countries. 
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Decentralization 01 Bean 
Breeding and Evaluations 

Between 1977 and 1983, Ihe Bean Program has helped 
train wilhin CJÁT 476 persons al various levels. The 
Program has also assisted in 25 in-country courses in 
which more lhan 700 persons have participated. These 
laller courses have mosl frequently been held in conjunc
tion with the release ofnewvarieties and are designed 10 

improve the capacity of nalional research and extension 
seIVices to support diffusíon of these varieties. 

More recently, on-fann research has been initiated with 
Iraining al CIAT and lhrough in-country and regional 
CQurses . The objective is 10 improve the feedback of 
infonnation trom fanns to the experiment s tation, and to 
ensu re Ihal newly developed germplasm is appropriale 
fol' lhe often rigorous conditions for which il is deslined. 

Wilh Ihe training of a cri tical mass of cooperators and 
continued sUppOrl from CIAT staff, the Bean Program has 
been able lO decentralize a considerable par! ofbreeding 
and evaluation activities for sorne al'eas. In CentraJ 
America, for example, testing for resistance to bean 
golden mosaic virus (BGMVI, web blighl, Apian, and rusl 
and for adaplation lO the traditional relay cropping 
syslems is now done largelywilhin Ibe area. Evaluations 
for resistance lO bean common masaie virus (BCMVl, 
common baclerial blighl, and Empoasca in malerials 
destined for Cenlral America, are stiU performed mostlyat 
CIAT. 

In jmplementing a decentralization strategy, the Bean 
Program and ils collaborating national instilutions do nol 
seek lo have each cou ntry work on all problems. Ralbel', 
research and evaluation for a particular production 
problem are concentraled in one country where Ihe 
national leam is lrained and equipped lo deal wilb 
specific problems. Then improved materials oragronorny 
can be transferred horizontally between countries. 

The work lo solve BGMV and web btighl problems is a 
good example. ¡ni ti al crosses and preliminary selections 
were made in CIAT, then materiaJs were sent for con
tinued selection in countries where disease pressure was 
heaviesl. Agreal parl oflhe BGMV evalua tionswas done in 
Gualemala using a modified recurrenl selection programo 



Level5 of tolerance were ra ised to where new variehes 
sueh as rCTA-Quetzal and others possessing sueh toler
anee have been adopted by famlers first in Guatemala and 
later in olher counLries. 

Surveys show Ihat almost half afthe small bean farmers 
in Guatemala have adopted the new, BCMV resis tan t 
varieties developed by CIAT in caardination with ICTA. 
These varieties are a150 being used in areas where bean 
production previously was abandaned due to the virus. 
Largely as a result of the introduction of these new 
materials, Guatemala has now reached self-sufficiency in 
bean production. 

Web blight is a majar eonstraint under the moist-warm 
envirorunents oflhe lowland erapies in Mexico, Nicaragua, 
El Salvador, Costa Rica, Guatemala, Panama, Brazi l and 
Argentina. Much of the screening for resistance was 
conducted especially by Costa Rican scientists. Lines 
such as HT 77-16, with intermedia te levels of resis tance 
under severe disease pressure, have now been identified . 
When combined with improved cultural practices, Ihese 
lines offer an integrated control oflhe disease. Collabora
tive econornic surveys show Ihat more than 60 pel'!:ent of 
Ihe bean farmers are growing these tolerant varieties . 

Figure 1 provides sorne idea ofthe present s tate of the 
Bean Program's decentralization work. In Central Amen 
ca, where national programs are callectively the most 
advanced, the large number of segregaling populations 
and materials entering the region indica tes that mllch of 
Ihe evaluating and selecling will occur within countries. 
Conversely. in Africa, where mos' materials entering the 
region are parental Unes, Ihe majar aClivities in the n€\N 
future will consist of selecting Ihe best panents for 
crossing back in CIAT. 

Adoption 01 New Varieties 

In addition lo the acceptance of new bean materials 
documented in lhe previous section. other cases may be 
selected to show farmer adoptioo of improved beans. 
Argentina introduced new CIAT germplasm in 1979 for 
testing, and sorne ofthese matenals are now p lan ted on 
30,000 hectares, or80 pereent oflhe blackbean area of tbat 
country. On ly shor! seed supplies from the incneased 
production areas prevented complete coverage wilh 

Parental Unes 

267t 

t984 

303 

Finished Experimental 
Unes 

t440 1776 

Segregating PopulatlOns 
and Matefls!s 

5569 

343 

Soulh Central 
Afriea Ameriea Amenea 

Figure 1. DecentrnliWlion or bean 
gennplasm aetivities, as re
presented by gennplasm 
shípmenls du ring 1983. 

2 1 



22 

improved varieties. The yearly va lue of (he increased 
production and reduced cost of prod llc lion in 1984 is 
eslimaled al $8.4 million dollars. 

The IBYAr'J trials ha ve fumished several varieties Isuch 
as Carioea. ICA·Pijao, and Ihe ClAT·bred !ine BAT 761 

which are being grown in Ihe Santa Cruz area of Bolivia 
due primarily to their rusl resistance amI stable yields . A 
E.l78 survey showed 11 hec tares ofbeans in the local area, 
but in 1983, 4500 hectares around Santa Cr'uz were 
planled lo beans. Bp,a ns ha ve shOWI1 up fOf the first time 
for sa le in supennal'kets around the cit)'. 



The Cassava Program 

T he Cassava Program has mude significant progress in 
developing improved production technology for a crop about 
which relatively little was known only a decade ago. Simple, 
low-cost cul tu ral practices have been successfully tested and 
applied in many countries, and breeding efforts to introduce 
resistance lO major biological constraints and to improve 
yields ofhybrid materials are producing exciting new lines for 
evaluation as potential varieties. The Program's definition of 
edaphoc1imatic zones for cassava production has made il 
possible to focus breeding and seleclion aCl ivities lO meel 
specific, local needs. 

Personnel training and consulting by Program members bave 
helped several counlries organize cassava research and devel
opmenl projecls where little or no work had been done befare 
and Ihese efforls are beginning lo resul! in increased produc
lion and more effective utilizatiun uf cassava . 
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Cassava as a Tropical Crop 

Cassava production embodies interesting contrasts in 
tropical agricultural production. After rice, maize and 
sugarcane, cassava is the mast important carbohydrate 
source grown in the trapies. In tenns of its tropical 
distribution range, it is prabably comparable 10 maíze. 
Un li ke rice and sugareane, it is hardly ever iniga led. 

Until sorne 10 to 12 year, ago, little researeh had been 
done to understand how this important crop grew, to 
what degree yields could be increased by breeding and 
better management, and how the rools could be ulilized 
more efficien tly. Due lo the fragmenled researeh and 
developmen t policies most producing countries assigned 
lo the erap in the pas t, question s arose about how any 
increased productíon would be absorbed and utí lized. 

Although the product deteriorates very rapidly after 
harvest, efficient marketing infraslnlclures can move and 
se)) the rresh roots at reasonable prices. In addition, 
processing and marketing indus tries ca n Iransfonn and 
utili ze end products su eh as flour and animal feeds . 
These resources and markets are availab le in numerous 
countries. 

lmproved technology thal wi)) increase cassava pro
dUClivily implies then that attention mUSI also be given to 
oyera)) development of Ihe crap. Benefits from tbis dual 
approach can be expected to have impacts on nutritíon, 
small-fann incomes,and balances ofpayrnen ls in tropical 
Thi rd World countries. 

CIAT's Responsibility 
lor Cassava Development 

CIAT has the global responsibility amo ng inlema nona l 
agricultural research centers ofcreating improved cassava 
production technol ogy with special emphasis in Latin 
America and Ihe Caribbea n and in Asia. The Jntemati ona l 
Institute for Tropical Agricu lture ([ITA) works with the 
erop in Africa. 

\Nilhin CIAT's regions, cassava production and utiliza
tion take severaJ [OnTIs . In Asian countries like India and 
Indonesia, virtua))yaU production is utilized domestically, 
whereas, in Thailand élboUI 75 percent of Ihe crop 



produeed is exported to Europe. In Asia as a whole, about 
60 percent of all eassava is used as food . 

People in La ti n America sti llutilize cassava in Iraditional 
fonns, ei the r for fresh eonsumption or proeessed for food 
uses. It may a lso be fed fresh to swine in on-fann feeding 
systems. Liule or no processed cassava is exported tron1 
the region, but 70 percent ofthe erop is marketed so tIlat 
cassava is very much a cash crap. 

About 60 percent of the cassava fanners in Latin 
Ameriea have famls of 10 heetares or less, and almost 
one·half of the cassava area is intercropped, mast fre· 
quently with maize. The wide use of intercropping adds 
anotherimponant dimension tocreating new production 
lechnology. 

Priorities tor Developing 
Cassava Production Technology 

In arder to produce new technology for eassava produe
tion, Program seientisls firSI had lo develop more infor
mation about Ihe basic biology ofthe erop. the pests and 
diseases mal affect it, and its responses lo broad environ
mental factors such as temperature, moisture availability. 
and soil fertility. Al the same time, they had 10 salve sorne 
problerns of infrastrueture lo faeilitate future leehnology 
transfer. 

As nalional agrieultural programs had paid little or no 
attention lo developing the erop, formal, organized groups 
of speeia li s ts were praetieally nonexistent. The ClAT 
Prugram had no! on ly to train personnel lo salve general 
and speeifie problems, bUI in many cases il had to help 
organize national programs. 

Cassava is a va luable crop in 
IndoneSia wllh almosl all 01 
Ihal counlry's productlon 
utilized domeslically. 
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The problem uf prohibit ed muvement of cassava vegeta
live materia ls between many countries because of lhe 
threat uf disease dissem inarion was another serious 
constraint . \Vl1i1e true sexua l seed uf Ihe planl could be 
exchanged more o'eely, the lark of trained personnel to 
accept. grQ\v out and evalu(I,le ne"v plant s hindered lhe 
effective exchange 01' secd . 

Because Ihe major long-Ie ml conlribudon was lo be 
improvedgel1llplasm, a breeding: program seek..ing higher 
yielding hybritls \Vas begun using gennplasm aceessions 
"vhich cou ld be collectetl . assembled and evalualed in 
ClAT, and otller lucations in Colombia. Al lhe same time. 
intens ive inlerd isciplinary research was ini liated to study 
which crop <:Jnd plant c haracleristics were associaled 
with higll, stable "viehJ::;. Reseal'chers knew thal cassava 
had high vield potential. but high yie ld s could not be 
oblain ed consistently. Unlike many other crops, cassava 
djd not always gi\'e l1igh .vie lds V\1tl1 conve ntional inputs 
such as increased plant populations. higher fertility levels 
and in'igation. 

Improved Cultural Practices 

The C[AT cassava lea m recognized lhat better, more 
s table yields were possible in the short tenn if farmers 
useu impl'oved cultural practicp.s. Includ ed among these 
practices were stake se lection, weed control, planting 
densit.v, and intercropping relation sh ips. 

Cassilva has no organized "seed" industry; instead, 
fanners plant sle m pieces from Ihe previous erap . Two of 
cassava 's mosl imporlanl diseases-cassava bacterial 
blight and African musaic disease-are transmitted 00 

infected stem cuttings. 

CIATworkers fOllnd that planting disease-h-ee cu ttings 
obtaíned after careful selection and propagation tech
niques win deJay the ooset of asevere infect10n and, in 
sorne instances, even eliminate the disease. The proee
dure has been u sed in Bra zil. Colombia, Cuba, and 
Malaysia to produce blight-free plant.ing material. Fanners 
in Cos ta Rica and the Caicedonia area of Colombia have 
en'adicated the disease by planting onlyblight -h-ee s takes. 
Low-cost mixtures of fungicides and insecticides Ihat 
protect stakes from the superelongation disease, soil 



The Cassava Germplasm Bank 

The Genetic Rcsources Unit has pro
vided very significanl supporl lo Ihe 
Cassava Progmm by developing tissue 
culture proccdures fol' handling cas
sava gennplasm in \'ifro. These pro
cedul'es have opened lhe way rol' pro
pagating cassava plantlets 11'00 ofpcsts 
and discases; fol' moving gel111plasm 
with minimulll l'i sks of introducing 
lInd(~sirabll~ pI'SIS and palhogcns; ane! 
1'01' cunseTving gCI111plasIll in limited 
space. protected againsl disease oul
hl'eaks. pes! inleslation, and climat ic 
and soil problcms. 

During Ihe past futir ycars. 7-15 cas
Silva \'arieties llave been c ulturcd fn ~e 

01' frug skin disease, élnd othe!' viral. 
bacl el"ial and fungal diseasp,s. The 11e\\' 

plantle ts were prouuccd Ihruugh ;11 
\'ilrn clllturing 01' I1lcrist(-~ 1ll lips ex
cised frolll s pruuts g l'o\V1l linde l' Ihe r
lllothe rapy. 

The Unil ha s l1~ct-mll,v fuund Ihal 
planl s of t¡'ad ilionill ca~sava c llllivars 
gruwll n'olll mCl'istcrn cu ltu res yidd 
mure Ihan 50 perccnt mol'O roots and 
planting mat el'Íal Ihan p lanl s gl'uvvn 
n'Ul1l stak{~s. Thi s is Ihoughl 10 h( ~ dllc 
lu pnad ication (JI' cm'laill IH'Wltive 
1 ~l('toJ's such as diseas(!s and \'ir'uses 
whieh may he presp.nl Iu aflccl planl 
vigul' and ph.vsical charilCIClistics hu i 
are nut exprcssed visually . 

~fc ¡i sle lll culture Illcthods havc e n 
ablcd Ihe nO\\! Ofg¡ '1l11plasm lo ucclIr 
tu and h'olll CIr\T and he t\\'e(~n na
tiunal progl'allls. Ovel' tlw past nV4~ 

years, 1348 cassava va rielies have becn 
trans lc 'Tcd tu CLAT hum scvcl'al exis t
ing natiunal collectiul1s and hum cul
lec tion (! .xpeditiuns thrullghulI t th(~ 

maju!' c(~n Ipr ()fvc:uiaIJilit.v. Th is acth i t,v 
has hclpc d inc re.lse thl' total c<tssava 
cullü("tioll al C I,\T lo mUJ'e than :~4()O 
ilcccssiun s. 

As nalional prugram pCI'Sonnc l have 
!leen trairwd in tiss lle cu ltur'e tech 
niqLH~s, Ilw nu\\' uf cassavi.l \a r; c ti os 
has accelt!l'iIlC'd. J\ 10fe Ih,m 400 va
riuti(!s W(!!'e shippcd in Ihi s mallllC I' 

dlll;ng tl1<' las l Iiveyeal'S. Begill lling in 
W83 . a sel u f 40 to 50 e lit e \'a r i(!ties 
sde("lt ~d h,v Ihe Cassa\'iI Prog)'am \\'as 
made availahlc as in n"tro cultures. 

t\ " m in i mal gruwlh s toragl'" I(!(' h 
n i qll(~ \VaS de\'t! loped lo n~t¡¡rd Ihe 
gJ'()\vtll uf m( ~rist(~m -dcJived Cll ltul'US 
su Ihe." rWBd lO he! trall sferTcd to !le\\' 

müdia unl.v ( ~v(J J :V 18 lu 24 Illonlhs . 
OH-!!' 2000 cassilva \'i.llie tics (58";, of 1111' 
101,.1 ( :I,\') · cflllecl il IIl l have het-'11 placl'( I 
inlu in \'itro s loragc. 
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Sc!entists in Mexico have 
mod!f!ed CIAT-developed 

cu llural practices and helped 
farmers increase yields 

subslanlially. 

pathogens, and surface pests sueh as sea les. miles and 
mealybugs have also been defined. 

At reeornmended planting densities, cassava is slow to 
cover lhe ground surface wilh a canopy. Research proved 
lhal prope rly limed weedings during the firsllhree 10 four 
months of growth can raise yieJds. Even when labor was 
scarce, two prope rly spaced weedings helped bOOSl yield 
to 77 percent orthat obtained from a cleanlyweeded field. 
Proper planting densit ies were also de tennined. based on 
the variety grown and whether the crop is for rresh 
consumption or starch production . 

Cassava grovvers in vanous locali olls llave picked up 
the package uf simp le, cheap cullural practices. Cuban 
Sclentjst~ modiñed lhe practices and adopred trus so
called "Colombia n System" to increase cassava yields on 
state fanns from 7 lo 20 t/ha in four years, while 
decreasing production costs per heclare and per ton. In 
Me,\.ico. small tarmers are now oblainingyields ofover 20 
l/ha, lIsing ClAT lechnology modified by Mexican scien
tists for loca l conditions. 

Other important cultural practi ces have been devel
oped during recent years. Fony percent of the cassava 
produced over lhe world comes from intercropped sys
lems. Over the past seven years, ClAT has developed the 
basic management practices for producing cassava in 
association wilh grain legumes (common beans, cowpeas, 
and peanutsJ and maize. Findings involve relative plant 
populations, spatial arrangemenls, relalive planting dales, 



fertili zer practices, and weed conlrol. Lantl Equiva len l 
Rabos ofl .2 10 1.8 have been obtained in efficient systems, 
indicaling Iha! one uni tarea can produce almos! t\\1Ce as 
much in tOlal produc ts in in lercropping as in mono
culture. 

Long-terro studies on nul"nent needs showed thal 
a lthough cassava is relalive ly tolerant 01' low fertility. soil 
acidity. and high levels of a luminum. it does respond well 
to fertilization. Table 1 shows the very significant yi e ld 
advantage of a ClAT hybrid over a local vari ety grown on 
an infertile soil. Even with out fertilization, yie lds af lhe 
hybrid were twice those of the local c ultivar. a nd the 
hybrid responded very we ll to a low level of fe rtiliza ti on. 

Cassava has a high requirement far phusphorus and a 
rathe!' low nitrogen requiremenl. Potassium fel'tilizatian 
is necessary lu mainlain soj l fertility and produ ce guod 
yie lds ofhigh-quality caS5ava . The major e lemen ts genera l
Iy should be applied ann ually in continuous cl'Opping. 
Cassava also responds lo lime un acid soi ls, but overl iming 
can induce m ino l' elemen t deficiencies. The mast com
man minar eJeme nt pl'ablem is zinc deficif·:ncy; trea ling 
stakeswi th a zinc solutiun befare planlingavercarnes Ihe 
pl'Oblem. 

A Basic Understanding 01 Cassava 

Among the first initiatives undertaken by Ihe Cass3v3 
Program were stud ies on the biology of the pla n!. Severa l 

Tahlt: 1. !ioOI y idfl:-. IIf" Iradilion,,1 I(;ua¡ihil l illld ,1 ("IAI" h.vh rid IC.\1 
;'107 ·3i I ( ·llS:-;tI" 'lliIW in IIw ( :ohllnl)iillll.lal1o ..... unrh;1' ll1illi llHl1ll 
IC'vels of ICI'.iIi7.I!r. 

Line/ Fallow 
syslem 

Guajiba 
3-Yeaf cropplng 

cyc le 
Pasllue 

CM 507-37 : 
3-Year cropping 

cycle 
Paslufe 

0-0-0 
(lIha) 

6.2 
16.2 

12 O 
29.5 

50- l OO-lOO 
(l / ha) 

7.3 
17.3 

20.2 
32.8 
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Sludles of!he cassava planl's 
phystology have helped CIAT 

SClentlsts belter define thel' 
breedlng and evaluation 

slrategles 
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imporlanl findings have shoWIl Ihe way for breeding and 
eva luation stra legies now being used in lhe Program. 

Dne hasic clue 10 Ihe yielding behavior of Ihe cassava 
plant concemed how the root s forrn mast efficiently. 
Aeri" l parts of th e plant and Ihe commercial rools were 
found lo fonn simullaneallsJy; an op timllm balance 
exisls. for maximum yield. between leaf and stem devel
upmen t and root grawth . Simulatian models suggesled 
Ihal a physical planllype and managemenl practices thal 
gave harvest indi ces (the ratio uf rOOl biomass to total 
biomassJ of about 0.6 and a Leaf Area Index (ratio of leaf 
a rea lo unil surface area) of 2.5 10 3.5 would prO\~de 
highes t yields. These findings also in dicaled Ihal maxi
mum 1'001 yielc! occurs well heJow maximum yield s of 
to tal biomass. These reslllts were laterconfinned in fi e ld 
trials. The physical fealure s of a planl, such as ils 
branching pane m and Leaf Area Index, can be easily 
selec ted in fi eld nurseries. 

More recently . Program scientists have come lO a partial 
underslanding of how cassava plants handle moís ture 
stress. Dry seasons are common features in mosl eco
systems where cassava is produced. 

The plant compensa tes fo r a lac k ofwater by reducing 
it s leaf area; fewer new leaves are produced while older 
leaves continue lo be shed . Allhe same time, the stomata 
of the remaining lea ves partially d ose, lhe transpirabon 
rate decreases, and the plant conserves what water is 
available. Ir Ih e dry period persiSls, bolh root growlh and 
top gruwth may cease. \\Ihen rains resume, h ow ever, the 
plant draws from its carbohydrate reserves. producing 
new leaves a nd becoming p roduc tive again . Thus. while 
dry periods will reduce eassava yields, only pIanl dealh 
vvill cause c rop failure . 

Soil-living mycOJThizal fungi which associate wilh and 
aid plant roo ts in laking up phosphoruswere found lo be 
essenrial for cassava production. This new avenue of 
I'esearch in Ihe Program ha s shown native myc orrhizal 
populations lO differgrea tly in lheireffec tive ness. In one 
case where an effective stra in was inoculated into soiJ 
containing an inefficie nt native strain, cassava yields 
in creased 90 percenl. Fi eld lrials on a broader scale 
indica te thal inoculation with more effective strains can 
probably increase cassavayieIds on Ihe orderof one-Ihird. 



Work is underway lo cla ssilY sorne 400 mycolThizal 
slrains already collecled for Iheir general or specific 
effecliveness. Researchers also are seeking be ll er under· 
standing of relalionships between strains, and between 
vanous strains, different 50i15, and the cassava plant. 

Identificat ion of 
Edaphoclimatic Zones for Cassava 

The cassava crap has diverse mechanisms for tolerating 
many environmen tal stresses¡ and il is grovvn under a 
wide ra nge of eda phic and climatic conditions. While Ihe 
rich diversi Iy of ecotypes enables cassava 10 be grown 
across many ecological zones, Prograrn scientisls found 
mal a given ecolype or variely is only well-adapled lO 
timiled conditions. 

By Ihe end oflhe 1970s, Ihe Program had accumula ted 
enough informalion on "arietal adaptation and genotype
by-environment interactions that i l CQuId define six 
edaphoclimatic zones in which cassava is produced. The 
subdivision is based principa lly on differences in mean 
lemperal ure, ra infa ll distribution, pholope.iod, and soil 
charac leristics. Ecosystem conditions also largely de
lennine which pesl and disease complexes are presenl 
loca lly and how planls develop . 

The defini lion of six zones implied Ihal Ihe entire 
germplasm improvemenl proce.s should be decen lral
ized and so Program breeding objectives have been 
ad justed lO seek malerials adapled lO conditions vvi lhin 
zones. Al Ihe same time, clones Ihal perforTn well in early 
slages of selection are seleclively placed in particular 
si les. CIAT-managed intemationa l trials do nOI exist. 
In slead, Ihe Program passes on 10 collaborating countries 
mal germplasm which is malched lo local edaphoclimatic 
and pest conditions and nationaJ programs then continue 
evaJuarions, 

Over lhe past fav years, the movement of gelmplasm 
has evolved 10 m ee l the needs ofindividual countries. In 
Ihe early 1970s, India was lhe only country prepared lo 
receive and handle sexual seed . Through int ensive train 
ing efforts and dislribulion of publications on breeding 
and seJection methodology, nine more countries are now 
receivi ng and exploiting Ihe geneu c variabi lity presenl in 
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Costa Aiean sc ienlists ha ve 
recelved train lng for handling 
meristem cultures 01 cassava, 

enabling them 10 accelerate 
evaluations of improved tines. 

true cassava seed. These coun tr1es are: Brazil, China, 
Cuba, Indonesia, Ma laysia, Mexico, Peru , ¡he Philippines. 
and Thailand . 

On lhe othe r hand, Ihe d evelopmenl of lissue and 
meristem culluring lechniqu es a l ClAT, a nd lraining of 
nati onal workers lO handle this germpJasm source has 
opened Ihe way fur germplasm exchange with 18 coun · 
tries. These counti1es inclu de·. Costa Rica, Ihe Dominican 
Republic, Ecuador. Ha ití , I\' ica ragua. Pana ma. Paraguay, 
and Venezuela, plus lhe 10 who al50 receive sex ual seed . 

Identifying and Solving 
Biological Constraints 

Befare CIAT began sludies with caSSílva . not mllc h was 
k.nown about pests and diseases \vhic h migh! limil 
producliun. CaSS3Vé\ ha s uften been considered a rustic 
CI'Op. lillle affe<..: led by in sec ls 01' di seases. Part uf the 
rensan for this view was thal ca SSélva can freque nlly 
survive attacks and recover to give él reasonable )~eld . 

Nevertheless, ClAT entamologisls and pa thologi sts llave 
idenlified numerous inseC IS. ctiseases an d viru ses that 
can severely red uce yield s. 



With its long growing season extending across both wet 
and dry clima tic conditions, cassava cannat usually be 
protected economically by chemical treatments. The 
objective of the Program has been lo a evelop inlegraled 
control measures. Sources af varielal resistance in Ihe 
germplasm bank have heen identifiea ano ulili zed for 
breeding improved Iines. Cultural praclices have been 
found lO help conlrol sorne diseases. and natural pre
dators. parasites and biological agents have been effective 
as componen ts of integrated control strategies against 
insects. 

Insect control. Several altematíves exist for controlling 
insecl and mile pesls; Ihe two receiving primary emphasis 
are hast plant resistance and biological con trol. Pests are 
c1assified through studies thal delenmine Ihei .. pot enoal 
and actual effecls on yiela. and bioecological research is 
conducled lO delermine relationships between Ihe cas
saya crop, the pest species and the ecosystem involved . 

Damage and bioecological sludies, including Ihe iden
tificaban of natural enemies, have been conducted with 
17 cassava pesls. ln recenlyears,lhe Program has dírected 
most emphasis lo mites. mealybugs. lace bugs, lile 
hornwonn, and stemborers. 

A delailed sludy of nalural enemy complexes ofmiles 
and mea lybugs is underway. Approximalely 70 nalural 
enemies of mealybugs and 30 of miles have been recorded . 
Sludies have shüwn tilat mea lybug parasiles and pre
dalors help reduce populations and delay pesl outbreaks. 
A delailed survey is being conducled in Colombia 10 
identi l)! major predators of miles, especially Ihose in Ihe 
Phytoseiia predalor gmup. 

Severa l species ofna tural enemies have been reared in 
Ihe laboralory ano se nl lO liTA. in Nigeria. for sludy and 
future release in cassava fields again st pesls such as miles 
and mealybugs that origina ted in the neolropir.s. 

The cassava germplasm bank is con tinually eva luated 
(Of resistance 10 miles and insects. Resistant cultivars 
huye been identified fUf species of Ihe MOlJonychellus, 
Telranychus¡ and Oligunychus genera of mi tes, and fUf 

Ihrips. whi le fli es. mealybugs. and lace bug •. 

Hybrids have been developed from resistant maledals 
and evaluated for resis tance levels and yield ; sorne 
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varieties and hybrids contain ffiul ti pIe resis tance quali ties 
against severa l insect or mite pests. Hybrid lines are now 
available with resistance lo miles. whitefljes. und Ihrips. 

Disease Control. Severa I important diseases have been 
sludied from lhe time the Cassava Program was fonned 
and since 1978, seven viral. une mycopla sma l, (\."0 bac
terial and three new fungal pathogens have been identi· 
fied on cassava. Identitie.s of most uf the ~athogens ane! 
symp toms ofthe diseases theycause are also now known. 

Program sc ie ntists had identlfied resislance in existing 
gemlplasm toa11 majar known diseases. W¡th the defining 
oflhe sixcassavagl'owing zones, more emphasis has been 
wrec led 10 zone-specific screening. This involves devel
oping systems 10 screen for multiple resis tance (lo several 
cons trainl sJ in each edaphoclimati c zone where the 
Program is working. Clones in which multiple resistance 
is available have proved to be very stable Iror both yield 
and resistan ce) during more than seven years of con
dnuous evaluation, under field conditions of natural 
epidemics. 

Development and Distribution 
01 Improved Germplasm 

Progress in breeding and selection ofimproved materials 
ha s been continua!. Varieties selected by ClAT in regional 
Itials and senl out lO coun tri es have been officially 
released in Cuba, Haiti , and Mexico. Many other clones 
develof'ed ot CtAT ore known 10 be grown commercially 
in Colombia, Ecuador, Ihe Philippines. and Venezuela, 
although none has been released officially. 

The selection process for cassava clones produced 
from sexual seed normally involves seedling selection, 
·single plant trials. replicated yield trials. advanced yield 
tMals. regional triaIs, and on·farm testing befare a material 
is released as a variety. This mean s hybrids made al CIAT 
between 1973 and 1976 are only now reaching final stages 
of evaluanon for relea se. Table 2 shows the stages which 
selections fram ClAT hybrids have reached in vaTious 
counlries. 

Thailand released the newvariety Rayong 3 in 1983; thi s 
line had been introduced as a CIAT hybrid in 1975. 
Thailand ha s adopted a seveo-s tage evaJuation procedure 



Table 2. J\.Io\'emenl ofClAT-produccd c.assava hybrids fhrough selection process in national prograrns. 

Stage 01 development 

Seedling Single row Advanced yield 
selectlon trial trial 

AMERICA 
Brazll 
Cuba 
Peru 
Mexlco 

ASIA 
Thailand 
Philippines 
Malaysla 
Indonesia 
China 

X 
X 

X 

X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

and has several other lines under testíng; sorne of these 
will probably be relea sed in the flltllre. Other cauntries, 
including BraziL China, Cuba, Indonesia, Malaysia, Mexi
ca, and the Philippines have adapted similar selectian 
techniques and program structures and have materiaJs in 
evaluation stages for release within the next few years. 

Post-Harvest Utilization 

Fresh Root Preservation. The very rapid physiological 
and microbial deterioratíon of fresh cassava roots has 
beeo a major constraiot io marketing this product ef
ficiently. Results from a project jointly financed with the 
Tropical Development Research Institute showed that 
two simple treatments can help growers store ruots forup 
to two weeks without adverse quality changes. 

Root treat"ment immediately after harvest vvith low 
concentrations of thiabendazole, a low toxicity fungicide, 
prevents the onset of microbial rotting. Roots are then 
packed in plastic bags where the buildup of humidity 
encourages natural wound healing and retards physical 
deterioration. Adoption of this method would greatly 
decrease marketing margins, increase urban consump
lion (through price decreasesJ, and increase tlle fa 1m gate 
Plice of cassava. Not only are losses very 1m'\! over two 
weeks 01' storage, hut cooking times, starch content. anu 
taste ancl texture considerations are not significantly 
affected. 

X 

X 

X 
X 
X 
X 

Released 

Rayong 3 
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The Utilization Challenge . With the anival of cassava 
technology that enables small farmers to boost produc
tian substanlially, sorne type of market developmenl is 
needed lo protect them from price uncertainties. Pro
cessed dried cassava is one utilizanon aulle! that no! only 
could offer the farmer an add if"ional outlet, but the 
product could also be substituted for milled grain flours 
or expensive feed grains for an imals. These uses would 
help lower balance of paymen ts deficits in many clevel
oping: countries, while providing additional incomeat the 
loca l falm level. 

An integrated development project has been initiated 
on lhe North Coasl of Colombia a~ a pilot project for this 
strategy. The projecl is designed lo show how com
mercially viable small-scale unils ca n be developed and 
move increased cassava production into non-traditional 
uses. Cassava processing/ drying planls are being oper
ated lO produce cassava c hips for animal feed con
centrates. 

A majar benefi t of the project is the establishment uf 
market s tabi lity. Th e largest feecl mili in the area has 
guaran teed a minimum price for chips. Thus, farrners are 
able lO move their product between the rresh and 
processed ou tl ets knowing what range of price they can 
e xpect. 

Afte!' Ihree years, seven plants have been established 
across foUl ' sla tes in norlhern Colombia \vith 20 m ore 
plants planned. Falmers have increased theirproduction 
area, inte ns ified the ir managemenl practices, and are 
eva luating improved valieties. ClAT's Cassava Program 
assisted .he Colombian Integrated Rural Oevelopment 
IDRII program whic h set up and now supelVises the 
project. Similar d ryíng fa c ilities have now been estab
lished in nOr1heast Brazil, Mexico, and Panama. 

Regional Assistance 

Cl/\T has played a fundamental role in helping establish 
cassava programs in many countries. Table 3 shows how 
the Cassava Program has been involved in a~sisting or 
setting up national programs through training, germ
plasm distribution, and consulting. 



Table 3. Sta nI s ofvarious llc1t ional t;aSSónm PI"OgI'<tIll .... and Ihc~ir rd"lioo \\i lh OA'l'. 

National Leader 
program CIAT Partlcipallon vislted 

established ' trainees1 
In conlerences CIAT 

Thalland Yes 24 Yes Yes 
Indonesia Yes 12 Yes Yes 
Philippines Yes 11 Yes Yes 
Malaysl8 Yes 14 Yes Yes 
China Yes No No Yes 
India Yes 5 Yes Yes 
Brazil Yes 94 Yes Yes 
Paraguay Yes 3 Yes Yes 
Bolivia No 5 No 
Peru No lO Yes 
Ecuador No 12 Yes 
Colombia Yes 86 Yes Yes 
Venezuela No 14 Yes 
Panamá Yes 7 No Yes 
Costa Aica No 9 No 
Mexico Yes 31 Yes Yes 
Haili Yes 4 Yes Yes 
Domlnican R. Yes 20 Yes Yes 
Cuba Yes 12 Yes Yes 
Guyana No 4 No 

Mast ol¡hese programs were eslabllshed In ¡he mld 10 late- 1970s 
M = Menstems, S = Seeds. E = Slakes 

In 1983, the Cassava Program sta tiuned a breeder in 
Thailand. Up until a few years ago. the germplasm base in 
the Asian region was extremely naITOw. Wlth the aeeeler
ated movemen t of germplasm into and between cou ntries, 
this scientist is helping narional programs to eva luate ne\!\' 
materials and to train personnel, especially in skills 
relating to eassava breedi ng. 

Training Activities 

Training conduc ted in the Cassava Program has evolved 
as needs of clie nt natio nal programs have changed . 
During the pa s l eight yea rs the Program has helped train 
365 professionals fi'Om 37 eountries. In the early years of 
the Programo di sciplinary training forlong periods lup to a 
yearor more)was common. The objectiveat thjs stage was 
to orovide a sound overall knowledge of cassava . Many of 
the trainees re tu rning to lhe ir countries became the eore 
personne l uf new programs. 

Recelvlng 
genel1c 
material 

from C IAT2 

S 
S 
S 
S 
S 
S 
S 
S 
No 
S 
No 
E 

M 
No 
SM 
No 
No 
S 
No 

C IAT Imes Visi ts by 
released CIAT slaft 
or grown Stnce 1977 

Yes (18) 
No ( 8 ) 
Yes (18) 
No ( lO) 
No ( 2) 
No (11 ) 
Unknown (34) 
No ( 6) 
No 1 6) 
No 1 7) 
Yes 1'8) 
Yes NA 
Yes 1 2) 
No 1 6) 
Yes 1'2) 
Yes (27) 
Yes ( 6) 
Unknown (17) 
Yes (14) 
No 1 1) 
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Ernphasis was gradually shifted to shorter term trillning 
covering all aspects Df cassava pfoduction; this was afien 
followed by sorne disciplinary training with the idea of 
trainees returning to join a multidisciplinary team in their 
home country. 

As programs grew stronger, more personnel were 
trained al advanced degree levels in arder to as sume 
research roles. More recentl)', training Df technicians to 
do specialized tasks has increased in frequency. 5uch 
special topies can ¡nelude rapid propagation techniques, 
meristem culture handling, and biological control pro
cedures fOf rearing and release of natural enemies of 
cassava pests. 

Since 1980, the Cassava Program has al so assisted in 10 
training courses conducted in six countries. 



The Tropical Pastures Program 

T he Tropical Pastures Prograrn has made significant progress 
during the past seven years in meeting its international 
objectives. The Program has moved through a functional 
reorganization to become a multidisciplinary group based on 
gennplasm development for the acid, infertile soil areas of 
Latin America. lts long-range objective is to increase beef and 
milk production in Latin America by providing new options of 
adapted, persisten!, and nutritious pastures for a variety of 
ecosystems and fanning systems. Studies to define these 
systems, the wide-ranging expansion of the available forage 
germplasm base, the high levels of animal productivity poten
tial of the new pastures, and the establishment of an inter
national network formulti-level evaluations in each ecosystem 
are among the major research accomplishments of the Pro
gramo Based on these achievements, improved grass and 
legume gennplasm selections are being evaluated and re
¡eased for commercial production in two target ecosystems. 
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Beef and Milk in Latin America 

Accomplishmen ts uf the Tropical Pastures Program aver 
the past seven years reflect this group's majar refocusing 
of efforts away from cattle produc tion systems towards 
gennplasm and pasture development and evaluatían in 
ecosyslems conlaining acid, infertile soils. The Program 
has designed ilS present stralegy on previous work, 
mainly in the Colombia n Eastem plains (the Uanos), 
which showed the main limitingfactorinanimal produc
tion l O be poor nutritian. Native grass sava nnas lack the 
nutri ents 10 provide satisfactory animal growth and 
performance. 

Demand for beef and milk has increased fas ter than 
supply and bOlh producls have remained important 
ingredienls of the typical food baskel in Latín Amenca. 
PeopJes in all economic strata ofthe regian spend rather 
high proporlions of their incomes on beef and milk 
products. Income elaslicioes of demand are high, in
dicaling people would spend more for beef and milk as 
their incomes rise. 

Milk producnon in Latín Amenca is presenlly con
centrated on better lands wilh high cropping potentials, 
frequently at altiludes higher Iha n 1500 meters above sea 
level. High population densilies and more profitable 
altemative uses ufland are reduci ng milk production and 
raising market prices. 

Beef pl'oduction is being frequently shifted to the 
ex tensive native grasslands which at best are of only 
marginal quality for other agric ultural production . \!\!hile 
ca ttJ e can be raised on the ex tensive systems under low 
economic risk, output is also ver)' low. Average annual 
prod uction ofbeefper head ofcattle inventor)' in tropica l 
Latin America is aboul 24 kilograms, while in more 
te mperate zones like Argentina, production is at Jeast 
twice this amount. 

Identification of the Area of Interest 

About one-half ofthe land area in Latin Amenca has been 
classified as of low fertility with acid soil conctitions and 
varying rainfall intensity and distribution. Sorne 300 
million ofthat 850 million hectares are savanna areas with 
the remainder foresls. Surveys lo more precisely classify 



these areas showed that acid, infertile Oxisol and Ultisol 
lands extend from southem Mexico to northem Paraguay. 
Countries including Brazil, Colombia, Peru, Venezuela, 
Bolivia, Cuyana, Surinam, French Cuyana, Panama. Ja
maica/ lTínidad, Guadalupe. and Martinique have more 
than 40 percent oftheir territaries wilh lhese condilions. 

By 1976. CIAT had commilled itself lo concentrate on 
these acid, infertile suil areas of Latin America. A com
prehensive study was conducted to better understand 
which mai ar c lima tic factors intluenced the types of 
"egetation found across the targel range. ResuJts from the 
climatic study enabled Program scientists to c1assify the 
area of ¡nterest into five majar ecosystems. 1Wo para
melers, the total wet season potentiaJ evapotranspiration 
and th e wet sea son monthly temperature, were faund la 

be the primary dete rminants ofvegetalion found over the 
ta..gel area . 

Limits of ecosystems are shown in Figure 1. The 
Tropical Pastures Program utilizes this system as a basis 
for loca ling its major screening sites, and for germplasm 
cJjlferentiation and tesling. 

The Program co nducted a second survey in the Uanos 
of Colombia and Venezuela, and the Cerrados of Brazil, 

The legume Pueraria 
phaseoJoides remains green 
and provides protem even in 
the dry sea son of ¡he 
Colombian Llanos. 
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¡:::::'~~rr-+-+--+---k-110" 

Well-drained isohyperthermic savan
nas (mainly the llanos): TWPE be
tween 901-1060 mm; 6-8 wet-sea
son months: WSMT ~ 23.5°C. 

Well-drained isothermic savannas 
(mainly the Cerrados); TWPE be
tween 901-'060 mm; 6-8 wet season 
months: WSMT ;;. 23.5" C. 

D Tropical semi-evergreen seasonal for
e5ls; TWPE between 1061-1300 mm; 
8-9 wet-season monlhs; WSMT 
)23.5"C. 

DTroP¡C81 rainforest ; TWPE>1300 mm; 
more Ihan 9 months wet season; 
WSMT;' 23.5"C. 

D Poorly drained savanna; various seIs of 
landscapes and edaphic conditions 
across lowlands 01 tropical America. 

Figure 1. Boundaries of ecosystems defined for ¡he fargel area of Ihe ClAT TropicaJ Pastures Program. 



concurrenlly wilh Ihe land syslems sludies. Thi s work 
was done lo undersland be ller lhe Iypes of farming 
operations prevalenl in Ihe largel area and lhe 'YPes of 
paslure syslems needed 10 increase animal productivity 
mast efficiently . 

In line wilh generally better rural infraslruclures in 
Brazil and Venezuela, many ranches in these couotries 
had up 10 30 pereenl of lheir area in seeded pastures and 
sorne cropping was common. A large pereenlage of Ihe 
cattle in Venezuela were milked al sorne time. Herds in aIl 
three counlnes contained high number of replacement 
heifers, indicati ng lhal lhe productive life of cows was 
shor! and that new lechnology was needed critically 

Research Focus within Ecosystems 

The Tropi cal Pastures Program has concenlraled ils 
elforls in Iwo ecosyslems, represented by lhe Uanos of 
Colombia and Venezuela Ilhe well-drained , isohyper
Ihermic savannas) and Ihe Cerrados of Brazil (lhe well
drained isolhermic savannas). Scientisls from CIAT and 
respective national programs work logelher al o ne major 
loca tion in each ecosystem wilh activities organized 
among Ihree functional groups-germplasm develop
me nt and evaluation; pasture development and evalua
tioo : and evaluati on of pastures in farming systems. In 
addition, an intemational pasture evaluati on network 
opera tes across all target area ecosystems. 

llanos . The primary researeh sile for lhe ecosyslem oflhe 
Uanos is al Carimagua, Colombia, al rhe National Cen ler 
for Agricultural Researeh ICNIA). Experimenls are done 
here by personnel from bolh CIAT and Ihe Institulo 
Colombiano Agropecuario IlCN 

Cerrados. CIAT en lered inlo a cooperative paslure re
seareh program wilh Ihe Agricultural Researeh Cenler for 
Ihe CerradoslCPACl ofthe Empresa Brasileira de Pesquisa 
Agropecuaria IEMBRAPAI, in 1977. Three CIAT scientisls 
were OUlposled in Ihis cenler al Planaltina. 10 work wilh 
Brazilian counl erpar!s. In 1983, Ihe CIAT slaffwas reduced 
to an agronomisl and a soil scientist, the latler working 
under funding from EMBRAPA and adminis lere!'i by lhe 
Instituto Interamericano de Cooperación para la Agri
cultura IIICAl. 
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Many regIOnal pasture network 
Iríais, like Ihis RT -A in 

Calabacito, Panama, are 
managed by former CIAT 

Irainees. 

Pasture Evaluation Network.Representatives of na
lional pasture programs meeting in a workshop al CIATin 
1979 agreed to form the Intemational Tropical Paslures 
Evaluation Network íRIEPT) as a mechanism to utilize 
gennplasm bank resources of ClAT and national pro
grams in the region as efficiently as possibJe. Anolher 
importan! objective is to assist in studying the adapta
lional range of grass and legume germplasm across the 
lowlands of tropical America. 

The evaluatian network consists of four levels of trials 
IRT-A throllgh RT-DI, with eaeh series tested in eaeh orthe 
five target ecosystems. Network activities are shared 
equally between national programs and ClAT, with all 
network members receiving data and ¡nfonTIation on test 
results Of other infoITlliltion. CIAT acts as sponsor in 
consultation with the net\'\fark advisory canunittee of 
pasture research leaders from nanonal programs. 

RT-A triaIs are designed lo evaluate adaptation of 
approximately 100 to 150 entries in a few, highly re
presentative siles ofeach ecosystem . RT-Bs measul'e sea
sanal dI)' matter produclivityofsome 20 lo 30 promising 
entries selected from A tria ls. B trials are eondueted in 
sub-ecosys len1s uf the majar ecosystems. 80th A and B 
trials employ uniform testing methodologies. 



RT-Csare designed to evaluate a reduced numberll0J of 
accessionsofgrass/ legume mixtures in small plots under 
grazing_ Objectives are 10 measure the productivity and 
persistence of the components in the pasture under 
different grazing management schemes and intensities_ 
These trials are under different designs and established in 
only a few loca tions. si nce mast of the iruonnation 
developed can be extrapolated to rapidly assemble lhe 
design of Ihe more advanced, larger trials in level D_ 

RT·Ds a85ess pasture productivity in tenns of animal 
gains and pasture persistence. They are cond ucted in as 
many locations as possible, bUI each is designed inde
pendently to test the new pastures within prevailing 
utilization systems. 

~asture programs in 17 countri es of ulIin America a nd 
lhe Caribbean have participated by establishing trials. At 
!he end of 1983, trials in operation included 25 RT-As, 65 
RT-Bs, 8 RT-Cs, and 9 RT-Ds, located across the five 
ecosystems. 

Germplasm Evaluation and Development 

The Tropical Pastures Program has made very significant 
progress in collecti ng and evaluatinggermplasm, especial
Iy legumes, naUve to lhe acid, infertile savannas of La ti n 
America. Between 1977 and the e nd of 1983, the Program 
had almos t quadrupled its collection of germplasm, from 
3037 to 11,29 1 accessions. Almos l 90 percent of the 
collectio n is legumes, mostJy from tropical America . The 
doubling in percenlage of collaborative germplasm col
lections compared to ClAT-onlycollectionsalso inruca tes 
increasing integration with and interest by national 
programs in forage germplasm activities. 

Table 1 shows how the Tropical Pastures Program 
germplasm base has evolved between 1977 and 1983. This 
list-with !he exceptions of Pueran"a phaseoloides, and in 
the Brachiaria complex, B. decumbens-does nol can tal n 
any traditional, agronomicallywell -known tropical forage 
species, but rather, consists of new, undomesticated 
materials. This is one oft he fundamental achievements of 
lhe Program, and iIlustrates its pioneerrole in developing 
a germplasm based, low-input technology. 

Evaluation in Ecosystems. New forage accessions en· 
leñng the Program 's coHection undergo a senes of in· 
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Table 1. Evolutian a f the TropicaJ Paslures Program germplasm base 
between 1977 and 1983, nccorcling 10 invenlaries of key species 
in the callection. 

No. 01 Access ions 

Species 1977 1983 

LEGUMES 
StylDsanthes cap/tata 45 266 
Stylosanthes gu/anensis "tardío"·' 33 194 
Stylosanthes macrocephala' 4 159 

Centrosema brasI¡Ianum' 4 129 
Centrosema macrocarpum' 3 102 
Centrosema sp.n.· 2 11 

Desmodlllm ovall/olium 84 

Pueraria phaseoloides 11 76 

Zornla sp. (type CIAT 7847)' 21 

Tolal legume accessions 103 1021 

GRASSES: 
Andropogon gayanus 5 66 
Brachiaria spp.' 24 197 

Total grass acceSSlons 29 263 

, ' Indlcates no accesslons of these species had advanced lO Calegory 111 
or hlgher In 1977 

creasingly s tringenr evaluations to measure theiradapta
rion to edaphic a nd biotie conditions in the Uanos and 
Cerrados ecosystems. This se heme for evaluating gelm 
plasm \o\rilhin ca tegories is summarized in Figure 2. 

In addition lo evaluations al siles \vithin ecosystems, 
newaccessions aregrown in lhe field al the Sanlanderde 
Quil.ichao substation, an acid soil site loca led sou th of 
Cali. Colombia. The Program utilizes this loea lion for 
identification, maintenance, early seed muhiplica tion, 
and initial characterization of materials. Evaluations of 
materials in Calegory III are also eonducted here as well 
as in the main ecosystems locations. 

Adaptation to Soils.One of lhe primary determinants of 
how well new forage accesions perfonn agronomically is 
Iheir adaplalion to Ihe poor soils found in the larget 
ecosystems. Arnong the imponant chemical characteris
líes of Ihe soils of the Uanos and the Cerrados are their 



C8tegory I 
Germpl •• m bank m.inl.ined ., elA T-P.lmlr. 

and elA T-Qul/iehao. and ev.lu.,ed lor .dap/allon 
fO edaphlc conditions 81 ecosystems sites. 

C8tegory 11 
Agronomíc eva/uation in small 

plot" in each ecosystem. 

eategory 111 
Grazlng trlsls in 9rusllegume ,ssociatlans 

lo .... e ... _/alanee lo Irampllnl1. compalillve 
.blllly. dry malla, producllvl/y. nulrlllonal 
qualily. and ra/.liva graz/ng pralaranea •. 

In aach acosyslam. 

C8tegory IV 
Pastures eva/u.ted for pofentla/anime' 

produellvi/y. in aaeh acosystam. 

C8tegoryV 
Bes' pNlure optlons eva/usted under 

experimental Ind commerci.¡ farm conditions 01 
8.ch ecosystem. 

Figure Z. Melhods of evalu81i ng germplasm in ¡he Tropical Pastures 
Program. 

high aci dity. high levels of a luminum. and low levels of 
available plant nulrien ls. especially phosphorus. 

Nutrie nt requirements had nol been detennined for 
germplasm malerials avai lable when Ihe Program began 
extensive decentralization in 1977. Studies since lhen 
have ca used several species to be discarded from lisIs of 
promising malerials, due lO Iheir lac k of adapla tion lo 
edaphic co ndit ions. 

During Ihi s same time, new materia ls h ave been col
lecled, espec ially from acid. infertile soils, so Ihal newer 
and promising accessions generally are well·auapled (o 
soO condition s in al leas t one afthe two majn ecosystems. 
This adaptation includes low external requi rements for 
nutri ents, and as a consequence, only low amounts of 
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Oisease pressure is severe 
across Ihe tropical pasture 

ecosystems. This screening 
Irial for resistance lo 

anthracnose by Stylosanthes 
guianensis clearly shows tha! 

few materíals can survive. 

fertilizers are needed to establish the more promising 
legumes and grasses. 

Soil Microbiology. The legume in the improved legu · 
me/ grass pasture is expec ted to utili ze Rhizobia to fix 
nitrogen and supply the grass with trus nutrien!. Studies 
in the Uanos have shovvn that it is possible to identify 
superior stTains of Rhizobia from soil eor'€S far inacula ting 
certaln legumes. The same studies have al so shovvn lha t 
sorne promising legume species apparently nodulate 
effectively with native s!rains and, therefore, do not 
respond to additional soil inoculations. 

Disease and Pest Problems. Diseases and pests are the 
maln Iimiting fa ctors to fm'age adaptati on in each eco· 
system. Continuous and systematic monitoring of pest 
and disease preva.lenees in Ihe majar screening an d 
regional trial sites across al! ecosystems has enabled 
Program personnel to detect several previously unre· 
corded biotic problems and to assess their relative 
importance. Germplasm materials entering advanced 
testing s tages have demonstrated their adaptati on to 
disease and ¡nseet conditions prevailing in a given eCQ

system. 

Legume Breeding . The Program is using breedi ng 
techniques to a limited degree to develop improved forage 
species. One important project, however, is that ofseeking 
to combine the traits of anthracnose to)erance and high 
seed yield which occur separately in "tardío" and como 
mon types of Stylosa nthesguianensis. The tirst series ofF, 
crosses have been established for field evaluation in both 
CaMmagua and Brasilia. 



Table 2 shows Ihe male ,;a/s Ihe Tropical Pastures 
Program and national programs nowconsider lO be masl 
promising in each ofthe ,,,,,o main ecosystems. Accessions 
in thi s Ii s t have s lIccessfully passed agronomic eva lua
hans in one or bOlh ecosystems and are now undergoing 
grazing lrials. 

Pasture Development 

As new, promising forage germplasm moves through early 
evaluations, questians af compatibility in grassl/egume 
mixtu res must be answered. Th e pasture development 
group conducts agronamic compaubility and animal 
selectivity studies which seek to provide these answers. 
Results enable scientists to design the grazing manage-

Table 2. Promising forage spccies of Ihe Tropical Pash,lres Program 
gCmlplasm coll ect ion nominaled for ¡Calegary 111 1 or under 
IC.<.Ilegal)! IVNI grazing trial.s in lWo et..:osysle m s t ImI3J. 

Llanos 

Category 
111 IVIV 

LEGUMES: 
Arachis pintoi 
Centrosema brasilianum 
Cenlrosema macrocarpum , 
Cenlrosema sp.n 3 
Oesmodlum canum 1 
Desmodium heterocarpum 1 
Oesmodium ova/ifo/ium 3 
Pueraria phaseoloides 
Slr/osanlhes guianens/s "tardío" 7 
Sly/osanrhes capirata 5 
Styfosanthes le/ocarpa 1 
Srylosanthes macroceohaJa 4 
Zornia brasiliensis 
Zornia sp. (type CIAT 7847) 

Total legume accesslons 29 

GRASSES ' 
Andropogon gayanus 
8rachiaris brizantha 
Brachiaria dictyoneura 
Brachiaria humidico/a 
Brachiaria ruziziensis 
Panicum maxlmum 

Total grass accessions 

3 
4 
1 

9 

5 

9 

3 

Cerrados 

Category 
111 IVIV 

1 
5 
1 

7 
2 

5 
5 

27 

3 

3 

6 

1 
2 

4 

49 



50 

ment strategies to maintain balanced forage mixtures for 
given pasture objectives in each ecosystem. 

As examples, the legume Desmodium ovalifolium has 
potentially good compatibility \,vith more aggressive 

grasses Iike Brachiaria humidicola. Stylosanthes capitata 
is welJ aeeepted in association with the grassAndropogon 
gayanus, but D. ovahfoliumand S. guianensis"tardío" have 
low aeeeptabilities, relative to the grass, and Zomia 
brasiliensis is eompletely rejeeted. The faet that sorne 
legumes are not eonsumed reamly makes them va!uable 
candidates for pasture systems under strong drought 
stress. 

Carimagua. The pasture development group has also 
looked c10sely al satisfaetory and eeonomical means of 
establishing improved pastures on native savanna ofthis 
eeosystem. At Carimagua, A. gayanus, B. humidicola, D. 
ovalifo/ium and P. phase%ides have al! been established 
sueeessfully using minimum tillage praetiees. Altemative 
planting rnethods such as row seeding or strip planting 
have proven effeetive in redueing seed requirements, 
improving fertilizereffieiency, and in allowing rapid initial 
establishment of grasses and legumes. 

Also in Carimagua, large portions ofthe existing savanna 
are being successful!y replaced with improved legu
me/ grass mixtures. 

1\venty percent of apasture is tilled in eithel' 0.5-) 2.5-, DI' 

S.O-meter strips, fertilized and planted with the grass/le
gume mixture, \tvhieh is expected to invade the adjoining 
slrips of savanna. Each year, another 20 percent of the 
savanna is fertilizeu to eneourage spreading of the im
proved speeies. After three yeal's, all treatments except the 
s.O-meter strips of D. ovallfolium have eovered al least 60 
percent ofthe total area. Stocking rates have been from 1.0 
10 1.5 an/ha, and liveweight gains have been good. 
Animals are also eonsuming larger amounts of unbumt 
native savanna due to the legume in their mets. 

Data from fOllr years of grazing trials in Carimaglla 
indieated that improved pastllre speeies and associated 
improved management plans offer a choice of methods 
for increasing animal productivity (Table 31. 

Improved pastllres of grass!1egume mixtures have 
eonsistently produced about 30 pereent higher gains per 



Table 3. A\lerag~ producI¡vity m'er four years of improved pastures in 
tem\s of \veighl gajns of young slcers !C.1limagtta J. 

Treatment 

Native paSlUre: 
- Savanna + burning 

Supptementa ry legume graz1n9 · 
- Savanna + bank 01 

Pueraria phaseo/oides 

Improved grass pastures: 
- Brachiaria decumbens 
- Andropogon gayanus 

Legume grass associatlons: 
- B. decumbens + 

stnps o, P. phaseofoldes 

- A. gayanus + P. phaseofoides 

- A. gayanus + Slyfos8nrhes capitata 

Uveweight gatns 
per year (kgl 
Pe' Per 

animal heclare 

75 15 

101 51 

145 250 
120 268 

183 294 

182 308 

193 320 

animal and 15 percent higher gains per hectare than 
grasses alone, "oth the majorbenefit oecurring d uring the 
dry season. 

Management plans developed by Program seienti s ts 
include maintenance fertilizaban and sorne combina
tions of adjusted stoeking rates and grazing systems lo 
help assure persistence of the pastllre speeies ehosen . 
The very produe tive assoeiations of B. dCCIlmbells a nd P. 
phaseoloides indicates how good persislence can main 
tain liveweight gains over time (Figure 31. 

Dne of the objectives of crea ti ng legume-based pastllre 
systems is to provide a more nulnlious díel for grazing 
ca ttle . The sueeess of thi s s trategy is shown in Table 4, 
where the quaJity and quantity of a mixed pasture has 
been sufficien t to sus taín liveweight gains during th e dry 
season. This has been ímpossible "'th pure grass pas
tures, a t usua l s tockíng rates. Nitrogen recyc1ing by the 
legume hasalso been documented through higher proteín 
conten t of the grass and the total diet. especially in the 
welseason . 
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Figure 3. ProcIuctivity over rime of Brdchial'ia deCiJmbell!> aJane and with ... legume lCarimaguill. 
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Cerrados. The Cerrados region of Brazil eontains ex
lensive areas of degraded pastures based on Brachiaria 
speeies. The laek of available nitrogen is one significant 
factor contributing to the deeline of grass species so 
methods have been developed to seed promising legumes 
within degraded pastures. Total forage production more 
Ihan doubles while available crude prolein also increases, 
especially during lhe dI)' season. This lechnology will 
have an increasing impact as improved legumes continue 
to be selected. 

Two years of agronomic evaluations were completed in 
1983 with eight promising forage legumesgrazed in small 
plots. AH the legumes are associated with A. gayanus ev. 
Planaltina. Those showing most promise as measured by 
animal selection and grass/ legume balances in paddocks 
during the wet and dI)' seasons inelude S. macrocephala 
CIAT 2039 and 2053, Z. latifolia CIAT 728, and the two 
controls S. macrocephala cv. Pioneiro and CIAT 10138. 

Uirge-scale grazing trials in pasture syslems were 
initiated in mid-1983 wilh four legumes. These highly 
promising seleetions for Ihe Cerrados eeosystem inelude 



Table 4. Relali onship betweeo quaJity of the gmss 00 offer and selecled 
diel with changes in liveweighl of animals graz.ing Andropo,grm 
gayanus alone and io associalion \Vilh Stylnsan lh~s capita la. 
ICarimagual . 

Protein content Leg ume Changes 
Grass in in 
(Ieaf) Die! die! liveweight 

Pasture Season (%) (%) (%) (g /an/day) 

A. gayanus Dry 4.7 4.9 36 
Wet 6.4 8.5 +454 

A. gayanus + Dry 5.t 6.3 t7 .1 +147 
$ . capitata Wet 8.2 10.1 4.3 +666 

S. guianensis ev. Bandeirante, S. capitat8 ClAT 1019 and 
1097, ano S. macrocephala cv. Pioneiro; al) are being 
evaluatcd in association with A. gayanus cv. Planaltina to 
measure animal productivity and pasture persistenee. 

Pasture and Animal Production Sytems 

Severa) experiments have been designed and camed out 
to help define present and future technologies foranimal 
production. Of special interest is the understanding of 
how improved pasture species will tit into production 
systems in lenns of animal productivity and economic 
retums. 

Carimagua. A herd systems experiment conducted at 
Carimagua in the early 1970s highlighted the need for 
better nutrition in cattle being raised on Ihe acid, infertile 
Colombian savannas. Thi s proiect showed nutrilíon to be 
the main limiting factor in cattle pr'Oduclivi ty and re
productive efficiency. 

A second herd system project was initiated al Canma
gua in the late 1970s, afie!' the Program began to select 
improved pasture species. A major finding highlighted 
the imporlance of strategic use of the paslures (JO% of the 
entire pasture planted lo avai lable improved grasses and 
legumes) for cows in late pregnancy, and for lac tating 
cows during the mating sea son . Cows had signifi cantly 
higher reconception rales and decreased overall inter
calving intervals, regardless of the cows· post-calving 
weight. Calf mortalily rate was also lower on improved 
pastures, compared to native savanna. A third systems 
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The herd systems proJec! al 
Carimagua provides valuable 

data on many measures 01 
animal productivity on 

improved pastures . 
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projecl has begun al Carimagua in 1982. This lrial utilizes 
small areas ofimproved pa stures made up of associations 
of A. gayanus/ P. phaseoluides and B. humidicola/ D. ovali
folium as a strategic supplernent to native savanna. 
Animalsand paslures are under two levels ofmanagement 
and dala are beingcollecled onagnonomic behaviorofthe 
pasture as well as animal productivity and animal nutri
tional status. 

A set of commerciai on-farm trials is also being con
duc ted on seven falms in the Colombia n Uanos. The 
objective is to determine what inf]uences improved 
pastures and associated management have on herd 
productivily and on specific categories of animals. 

Figures from Dile of Ihe fa<ms, which has 5.5 percenl of 
ils total area sown to A. gaya n us/ S. capitata and B. 
decumbens/ D. ovalifolium associations, indicate that in
lemal rales of nelurn I'ange from 19 lO 35 percenl, 
depending on assumptions nlade about pa sture per
sistence. The new pasture areas of Ihis fann are used by 
nursing CQWS 10 improve their reconception rates and 
increase calf weaning weights. 

Production figures after fout' years are considened vel)' 
preliminary as herd composition and quality conti nues to 
improve due loculling and entryofbelleranimals inlo Ihe 



breecling herd . Selected figures show increases of 29 
percent in cow weighls, 14 percenl in weaning ral e, 49 
percenl in weanerweighls. and 85 percent in animal unir 
stocki"g I'a te per hectare. 

Program economists have perfOlmed ex·post analyses 
lO ohtain sorne idea of the profitability of new pasture 
systems under Uanos conditions. Using an estimated 
pasture persistence uf six years, costs of maintcnance 
fertili za tion every two yea1's, and experimental weight 
gain results obtained in Carimagua, mtes of relum lO total 
capital lexc luding I""dl are calculated to range be twee n 
17 and 24 perc"nt, depending on the species seecled . 

Newer delta indicate lesoS fertilizer may be required rol' 
the system, due to improved establishment techniques 
and soil mineralizatían. Uttle data is avaiJabJ e on per· 
sistence. although B. declImbells is known to do well for", 
least 10 yea rs, under fanner management in (he area. Ir a 
four- to ñve-year persistence is lIsed for the Jegunle and an 
indefinite penad for the grass, it is possible that farmers 
will prefer to conlinueconverlingaddilional savanna ioto 
legume/ grass pastures. As low percentages uf farms are 
under improved pastures, establishment will possibly be 
more profitab le than re-establishing the legume in grass 
paslu res. 

Cerrados. A herd systems project was conducted at 
CPAC al Ihe same lime as the secund one in Carimagua . It 
demonstraled that earlyweaning management llsed with 
improved pastures can significantly increas8 cow re
productive perfonnance. Cows grazed an improved pas
lure during breeding seasons of either 90 ctays or two 
4S -day pe nods. Those weaning calves at three months 
and rebred over90 days produced an average annual calf 
crop of 83 percenL compal'ed lo a 66 percent crop fol' 
CQWS nursing fol' five months. Rebreeding abilily offkst
calf heifers is severely affected by lactational Stl 'eSS. 
Rebreeding effi ciency increased from 36 to 78 percen.t or 
more when calves were weaned al three months, com
pared lo five months, when lhe young cuw s grazed 
improved pastures. 

The early-weaned calves were shown lo perfonn satis
factonly on high·quality, legume-based pastures. A tem o 
porary advantage in gain by calves supplemented wilh 
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Successful research on seed 
prOduction of forage species 
nol widely grown previously 

has contnbuted greatly la Ihe 
eva lualion and dissem inalion 

of improved pasture materials. 

ground com for Ihe firs l 90 days after weaning disap
peared when calves became aboul ayear old . 

Release 01 New Pasture Species 

Several forage species new to the Latin American tropics 
are in Ihe process ofbeing relea sed and offered lO farmers, 

Andropogon gayanus (ClAT 621) was introduced jnto 
Ihe ClAT germplasm eolleclion from Africa in 1973, This 
buneh-Iype grass ].lroved lO be vel)' productive, highly 
adapled lo high-aluminum, low-ferti lity, acid soils.1I also 
posses.ses other importanl characteristics, including toler
anee lo pesls and diseases, high lo leranee lo droughl and 
fire, high seed yielding abilily, and good compalibili ty 
with legumes. 

In 1980 Ihis grass was released in Colombia by ICA as 
Carimagua 1, and in Brazil by CPAC/EMB RAPA as Planal
tina, l'wo years late,- INIPA, in Peru, released il as San 



Martin. and in Venezuela. FONAIAP released it as Sabane
ro. Three Panamanian institutions. IDlAP. BNP and the 
University of Panama, released (he grass as Veranero in 
1983. 

A sUlVey of farmers adopting lhe new grass in the 
Colombian Uanos showed rapid e-'pansion of the area 
planted. Major reasonsgiven for lIsing it have been its dry 
season performance. good growth on vely pOOl' soils. and 
resistance 10 the spi ltlebllg. This lalter characteristic is 
very important in the Cerrado where the best-known 
sown grass. B. decumbells, is highly susceptible. 

In 1983 lCA in Colombia released a blend of five entries 
ofthe Jegume S. capitala ICIAT 102801 under the na me of 
Capica . The material s were eollected between 1975 and 
1977 in th e Brazilian Cerrados by the Program. 

Another material from the Cenados, S.gu¡aflell~is ClAT 
2243, is being released in Bmzil under lhe na m e of 
Bandeirante. S- l11acrocephala CIAT 1281 is also in the 
process of release in Brazil wilh lhe name Pioneiro. 80lh 
Iines ~how resiSlctnCe toanthracnose, are good dry matler 
yielders. and al.., compatible with bllnch-type gmsses. 

Training 

The Tropical Pastures Program has trained 25S profes
sionals since 1977, and many of these have becom e 
colJaborators in Ih e intemational pasture network. Sixty
eight percen t 1173 personsl have partieipaled in annuaJ 
10-week inrensive courses \tvhich are typicaJl.v folJ ow ed by 
a thr'ee- lO four-month specialization phasp. in which 
individual s work closely wilh Program senior s taff. 

Sorne e mphasis has also been placed in promoting 
higher degree studíes lo train paslur'e researchel's. The 
Program ha s assis ted in training 13 Ph .D. ilnd 19 M.S. 
candidates since 1977. 
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The Seed Unit 

Since its formation in 1979, the Seed Unit has employed an 
intensive training program supported by workshops and 
technical collaboration to ¡ay the foundations for seed tech
nology networks in Latin America. These networks are now 
becoming evident and will support CIAT's commodity pro
grams and the work of other international centers in helping to 
make improved varieties of crops available more readilywithin 
!he region. 

The Seed Unit was formally organi zed in early 1979 as a 
CIAT special project funded by the Swiss Development 
Cooperation.TIle Unit was formed te fill a critical need in 
the chain for moving newly developed, improved germ
plasm to the ultimate user on the farm. A majority of the 
countries in LatinAmerica lacked clearconsistent policies 
for seed program development, and so Ihe Unit's objec
tives were rnrected to activities that would contribute to 
building strang seed pragrams. 

Training and Conferences 

Training. Training has been the first priority uf the Seed 
Unit. Training has been provided in severaJ channels 
although almost al! o( the S71 persans trained between 
1979 and 1983 fi'Om both public and private sectors were 
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in e ilh(-: r inte ns ive short courses ur in in-cou ntry and 
sub-regiuna l COl II'ses. 

The Unit ha s oltered 11 short courses at ClAT for 312 
persons. One course was la ughl in English lo meet the 
needs of partieipants from the Caribbean area. AJI but six 
a ltendees of these courses have come from 25 counlries in 
La tin Ameriea and the Caribbean with 111 public and 
~riva te organizations represented. 

The Seed Unit also assisted in vanous ways with 12 
in-country and sub-regional courses involving 267 per
so nso Most of these courses have been held in Central 
Ame rica. Staff from Ihe Unit also presen ted a one-week 
seed technolugy module wilhin T\vo wheat and maize 
produc li on cou rses al CIM MYT. in M~x.ico. Similar seed 
prod uc tion and lechnology secti ons are nQW ineor
porated in Ihe bean a nd rice short courses al CIAT 

Fifteen persons received individ ua li zed in -service train
ing within the Uni t and another four have completed 
Master of Science theses research projec ts vvilhin lhe 
Unit. 

Conferences. Five w orkshops have bee n held in ClAT 
with total partieipation of 319 persons represe nting 157 
organizations. The Seed Unit a lso has co-sponsored two 
regional workshops in Central America and assisted with 
a no lherone al ClAT for Andean Zone cou ntries. Participa
tion by and with this diversity of organizations of the 
region has forged links between ClAT and seed programs 
and industries thal didn'l exist previously. 

Technical Collaboration 

Training and conference ac tivities combined with tech o 
nieal eoUaboration by Seed Uni t s taff are helping to form 
seed teehnology networks. Collaboration exists through 
visits that have been made to almostall countries in Latín 
America and the Caribbea n regi on, as well as through 
assistance being given 10 nalional programs, associations. 
a nd ins tiluti ons. 

Activities in Ce ntral America have led to a seed section 
being added to the an nual meetings of the Central 
American Cooperative Program forlmprovemenl of Food 
Craps IPCCMCA J. Partieipation in the section has be en 



excellenl, and in 1983, lhe Regional Association of Seed 
TechnologislS for CenITal America. Panama, and Ihe 
Caribbean (ARTESI was formed lo provide a vehicle for 
continuing activity. Cooperalive efforts between Ihe Seed 
Uní I and Ihe Interamerican Instilule for Agricultural 
Cooperation III CAI have a lso resulted in Ihe crealion of a 
Seed Advisory Council and a Technical Commillee of 
representatives from Ihroughoul Ihe region . 

Workin Ihe Andean Zone and especiallyvvilh Ihe Board 
of Ihe Cartagena Accord lJUNACI has resulted in an 
agreemenl between Ihat group and CIAT. Specifically, 
JUNAC vvilJ provide support for seed training al CIAT 
during two years and Ihe Seed Unil vvill organize two 
courses especial1y for Ihe sub-region. 

In 1983, CIAT signed collaborative agreemenls between 
the Centro de Estudos e Treinamento en Tecnologia de 
Sementes e Mudas ICETREISEMl, in Brazil, and the 
University ofCordoba, Argentina, for mutual assistance in 
training activities. The Seed Unit is also wOl'king wilh 
other univel'sities in Ihe region lo support training and 
research. 

The Unit ha s been asked to assist Ihe recently activaled 
Latin American Association of Seed Experts fALESI, an 
affiliation of severaJ seed associations. The Unit formed 
the Seed Liaison Committee to help strenglhen col
laboralive seed activities in Ihe region. Thisgroup ineludes 

1ff:?@~V--
. .."7 --- . 
\. ';-

U'I ~ ALlDEI " H' " y 
DuCUM~r'I'_' '; '' 

The Seed Unll coopera les with 
other CIAT groups 10 p(Oduce 
and dlstnbute baslc seed 0 1 
seJecled crops being released 
te grewers by nalional 
pregrams 

63 



64 

representatives from seed programs in La ti n Amen ca and 
from the four inten1a tional agricultural research centers 
providing serviees in the region (ClAT, CIMMYr, CIP and 
ICRISATI. 

Seed Production and Supply 

Crealion ofthe Seed Unit and developmen t of its physical 
facililie s have given ClATs commodity programs and 
national programs in Ihe region extra capability for 
providing hasic seed of promising materials and varie lies 
under release. These facilities inelude laboratories and 
equipmenl for quality control tesling, drying, condi
tioning, and seed storage. Sinee 1981, Ihe Unil has 
cooperaled vvith ClAT's Farm Operations Unit and the 
commodily programs lo produce and ship 152 tons of 
bas ic seed of beans, rice, and selected Iropi cal pasture 
spedes to 16 counLries in the region. 

Research and Development 

\Nhile the Seed Unit has not given majar attenlion 10 
research, results from Ihesis projecls have provided 
valuable findings on seed quality in seleeled pasture 
species and on environmental-varietaJ interactions of 
characlers used in describing bean and rice varieties. A 
fourth projec l explored Ihe eco nomics of seed condi
tioning and developed importanl jnformation useful for 
seed en terprises. 

Majar coopera lion has existed wilh Mississippi State 
University, under a bilaleral conlracl vvilh USArD. The 
Seed Unit has also drawn on publie and private seed 
specialists fram the regian for assistance in training and 
col lahorative aetivities. Visiting scientists and cansultants 
have also assisled Ihe Seed Unil by adapting exi sti ng 
teehnology from temperate areas to fit eonditians and 
problems of Ihe region . 

Impact on Public and Prívate Seed Sectors 

The majar impact of the Seed Unit's activities has been in 
ils work lo help develop networks of relaled entities in 
Latin Amenea. These dHferent networks now involve 
na liana] seed programs, seed assaciations, universities 
vvilh seed lechnology courses, and sub-regional orga
nizations. 



National program goals and stra tegíes are more clearly 
defined ín several countries. Arnol1g 2) national seed 
program leadel's ínte,,"ewed during one workshop, 15 of 
17who indica ted progress in theirprogramssaíd Ihe Seed 
Unít had contributed to that progress. lndívidua lly. many 
seed tech nologists have advanced professiona))y beca use 
af their direc l involvement in Seed Unit aC livities. 

Across the regíon the Unít's work lO help programs and 
enterprises achieve improved qUillit)' control systemsand 
greater unifom1ity in seed quality standarus will have an 
increasingly positive impact on movemenl and adopt ion 
of nevv valieties originaling in national programs 01' 
inten1ational centers. Grealerallentlon is also now given 
by sorne countlies and organizations 10 improving seed 
for small fanners. The ultimate impacl of Ihe Seed Unit 
\vill be seen as Ihe use ofimproved seed ofbettel'varieties 
accelerates. 
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Communication and Information 
Support Unit 

The Communication and Information Support Unit produces 
a wide range of informational materials. The variety and 
numbers of publications and instructional slide sets have 
increased steadiJy since 1977, as more support is directed to 
the growing commoctity netvvorks ofthe Center. The Unit also 
has continued 10 produce high-quality materia ls foraudiences 
outside the networks and to support ClAT research and 
training activities with development of communication stra
tegies and with library and production services. 

Support to Commodity Networks 

Commodity Information Centers. The commodity in
fonnation centers oller a specialized service to scientists 
and other users within each of three commodity net
works- cassava, beans, and tropical pastures. The centers 
basically attempt to make existing infonnation more 
easily available to those needing il. Eaeh eommodity 
center contains a database uf Ihousands of documents 
carefully screened trom the world's Iiterature to be most 
useful to tropica l country scientists working within the 
eommodity. Published eompilations of abslraelS on sub
jecl matter literature and retrospective literature searches 
for speeifie areas of the database are offered in eaeh 
cornmodity. Each database includes or is expected to 
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inelude all pe rlinent published informa tion for th at 
com modity. 

Aclditionally. inforrnati on specialists offer other se,'
vices, such as sea rching ou t and providing answers lo 
question s senl in by subscriben. or refefTal services lo 
those w ho mighl have answers-olher infornlation cen 
ters or scien tis ts working in s imilar areas. 

1\\'0 commodity infonna tí on centers were establi shed 
befare the periad covered by this CIAT Report ICassava in 
1972 and Beans in 1975); the Tropical Pa. tures lnfonna
tion Center bega n opera ring in 1978. By the end of 1983, 
lhe three informatian centers had 1295 s ubscribers. The 
number of doc uments processed and ollered to sub
scribers tota l more than 16,000. 

Network Newsletters . Newsleuers wTÍllen and distrib
uted pe riodi cally 10 subscribers with in the commodity 
programs an d the Seed Unit networks are important 
vehicles for syn thesiz.ing a nd providing quick di ssemina
tion oflhe lates! research infonnation and network news. 
Masl of these newsle tl e rs ha ve bee n develaped and 
standardi zed since 1977, and a total of 55 issues have now 
been distributed. 

Other Network Publications. The Unit also edits, pub
lishes, and distribules research data a nd similar informa
non for commodity networ.ks. Examples include a nnual 
reports of the Intema tional Bean Yield and Adaptation 
Nursery and the Intemational Ri ce Testing Program, as 
well as reports of Ihe Intemational Tropical Pasture 
Evalu ation Network. Sevenleen of Ihese network reports 
have now been publi shed. 

Training Materials. The Cornmunication and [nforma
tian Support Unit assists CIAT training activities in vanous 
ways Some 15 manuals and 89 other publications have 
been produced si nce 1977 for use in Iraimng Courses, 
either in CIAT or in o ther institutions. 

Audiovisual instructional units represent another im
portan t cammurucatioll product. These se lf-teaching 
uní ts consjst of a sel of s lides, a cassette tape, and a 
pnnted s tudy guide in cluding evaluation sheets. The 
uruts are used in conjunction with training courses in 
ClA T as well as in na lional l'esearch programs, agri 
cultural universilies, and even in sorne cornmercial enter-



prises. Eighty-one unils are in distribulion and 19 more in 
producli on . More Ihan 2600 seis have been sold lo 353 
insti tu tions and individuals in 38 countries. 

During 1982 and 1983, ClAT coopera ted in a special 
proiect to help train staff in nine new centers set up lO 

produce and ut ilize audiovisual instructional uníts. These 
cenlers for Production and Utilization of Audiovisual 
Materials ¡PUMA) each have a complete se l of the ClAT
produced unit s along with equipment to produce their 
own new mat erials. One of the PUMAs is already involved 
in production and has completed an audiO\osual instruc
tional unít ofvery high quality. 

Support to Other Clients 

Table of Contents Service. The Communication and 
Inforroation Support Unit prepares and communica tes 
informalion to a numberofother publics. One of the most 
popular outle ts is the Pages of Contents serviee which 
current ly has 1559 s ubscribers. Each mont h a subscriber 
receives a collec tion of contents pages from 800 key 
agricultural joumals. The subscribercan selectand urder 
tile full artiele or artieles as photocopies. 

This serviee fill s a grea t need in many developing 
counoies where scientis ts do nol have access lo CUITen t 

published inforroation . In Ihe 5rst eight months of 1983, 
6301 artieles were ordered through the service. Eigh t 
o ther agricu ltural Ubmries and one nalional agricultural 
infunnation service in I...:ltin America have developed 
similar systems based on the ClAT mode!. 

Publications . In addition to the specific network publi ca
lions a lready men tioned, the Uni l writes, edits and 
publi shes a variety of other infomlation pieces. These 
range from popular·style ne"vsletters and reports Iike 
ClAT Intematiolla l an d the ClAT Repore to proceedings of 
meetings and conferences, and lO more technical mate
rial s such as program annual repor ts, monographs and 
techni cal bu lle tins. Users of these publications inelude 
ClAT donors, scientists and institutiuns around the 
world, and the general public. 
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Training and Conference 
Activities 

Activities in Scientific Training and Conferences at ClAT have 
helped many countries develop critical masses ofresearchers 
within the target areas ofClAT'scommodities thereby strength
ening the research capabilities of national programs. These 
newly qualified professionals have, in tum, helped set up the 
intemational networks which are evaluating and selec ting 
genetic material to develop numerous new releases of im
proved germplasm. 

More than 2300 persons have received training at ClAT since 
1969, vvith 75 percent of these professionals completing 
training within the past seven years, 

The Scientific Training and Conferences Office directly 
suppoI1s the research and evaluation networks and 
decentralization activities ofClAT's commodity programs. 
The primal)' purpose of Scien tific Training and Confer
ence Activities is to help personnel in national programs 
acquire leadership capabilities for collaborative research 
vvith other programs and vvith ClAT. This objective is 
accomplished through a dynarnic training program tai
lored to meet the joint needs ofindividuaJ programs and 
ClAT's ovvn cornmodityprograms. Through its conference 
functions the Office helps ClATprograms strengthen and 
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maintain their bes with collaborators in their respective 
networks. 

Evolution 01 Training Decentralization 

Training activilies have become progressively decentra
lized since 1976. The commodily programs and other 
uni ls have assumed grealer responsibility forconducting 
Iheir own lrai ning wilh Ihe Oflice of Scientifie Training 
providing cenlralized supporl and coordination, leader
ship, and complemenlary relations wilh nationaJ pro
grams and funding donors. 

CIAT Iraining emphasized a "short-course" slralegy for 
four years Ihrough 1980. This stralegy was designed lO 
help commodi ly programs rapidly develop a critical mass 
of professionals in nalionaJ programs. Specific Iraini ng 
objeclives inc luded making Ihese fulure eollaboralors 
aware of Ihe respeclive program's researeh plan, Ihe 
germplasm il offered, and the p rospects available for 
cooperative effarts . 

Aboul 676 professionals from 22 coun tri es and 36 
nalianal institutians vvere trained in intensive CQurses in 
beans, rice, cassava, and tropical pastures during that 
periodo Att ention continued to be given al so to lraining 
researehers through discipline-specific internships, and 
404 persons received lhis type of ITaining. 

Afler peaking at 336 in 1979, the IOlal numberoftrainees 
at ClAT began to decline as afferi ngs of intensive courses 
were reduced (Figure 1). Increased emphasis was directed 
to medium-duration 13 lo 12 months) intem ships as a 
means ofconsolidating teams ofcooperating researchers 
in each national programo 

An increasing number of professionals are now being 
trained Ihrough shon in-Coulltry an d regiona l courses. 

These courses arege nerally directed to trai ni ng extension 
personnel wha have majar ro les in dHfusing new genn
plasm varieties and other techn ology. Mast oflhe courses 
are organized and laught by CIAT-trained local resear
chers; CIAT autpost ed and headquarters staff assist as 
necessaJ}'. Numbers uf courses and total professianals 
trained have been closely related 10 accomJ)lishments in 
germplasm development and distribution IFigure 2). 
Since 1977, CIAT has assisted in 49 such courses involving 
more Ihan 1600 professionals. About 80 pereent of Ihe 



participants have been in courses offered during th e past 
three years. 

While large numbers can be impressive, the mast 
important factor canceros what the large body of newly 
skilled professionals are accomplishing as they reenter 
Iheir programs. CIAT's training activities support the 
objectives of cornmoclity programs and other unit s in four 
ways. TWa ofthese ways-the collaborativework ofCIAT· 
trained workers in the selection/ release process for new 
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vanenes and lechnologies. and Ihe co nlributions of ClAT 
a1wnni lo Ihe growth and operation of research networks
have been documenled in Ihe reports of Ihe respec tive 
programs. 

ClAT-lrai ned personnel al so frequen tly serve as new 
trainers. This has rapidly acceleraled Ihe Irai ni ng process. 
especially through in-country courses where a large 
percentage of Ihe inslruction is done by slalf of nalional 
programs who were lrained al ClAT. 
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Finally. ClAT tr.ining is helping to strengthen national 
programs. This long-tenn process is critical if ClAT is to 
continue to accomplish its strategy of decentralized 
research. The increasing capabilities of several national 
programs to accept greater responsibili ties in conducting 
applied research indicates this objective is being met. 

Impact of CIAT-Training Activities 

The true impact of ClATs training accomplishments is 
difficult to quantif'y for a number of reasons. AlI training 
courses cantain an evaluadon to measure participants' 
knowledge of a subject before and afier courses. These 
evaluations consistently indicate gains in knowledge of 
about 40 to 60 percent. Participants also consistenUy rate 
their levels of satisfaction with courses as high 10 very 
high. In the field. post-training perfonnance in research is 
generally rated high by supervisors and by ClATs slaff 
who visit in countries. 

Additional evidence of the success of ClAT training is 
the critical mass of key researchers and extensionists 
fonning the nuclei of many national commodi ty programs 
in Latin America. Southeast Asia. and East ami Central 
Africa . Although tumover is active in many national 
programs. remaining keyprofessionals are able 10 provide 
continuity in programming in most countries. 

Support to Research Networks 

Professionals trained at ClAT are primarily responsible for 
!he successful operation of commodityresearch networks.· 
Networkactivitiesare discussed in detail in the repoI1s for 
each programo To support and strengthen these important 
activities in technology development and dilfusion. ClAT 
sponsors confel'ences designed to exchange infmmation 
on trials and lO plan cooperative research strategy. These 
meetings are usuallybienrtial workshops. Other scientific 
meetings on various tapies are held during the year as 
needed . 

Al a higher leve!, CIAT al50 hosls a biennial "consul· 
tation workshop" with directors of national research 
institutions with wruch Ihe Center works. These work
shops are formutual consultation forfixing future cooper· 
ative activities and se lting research priorities. 
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Financial Information 
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, aterhouse 
CENTRO SEG UROS 80Ll VAR 
CARRERA 4 N o. 12-41 PISO 13 
A PART ADO A EAEO, 110 
TELEFO N O: 82 56 00 
CALI - COLO MBI A 

February 20 , 1984 

REPORT OF INOEPENDENT ACCOU NTANTS 

To the Board oE Trustees oE 

Centro Internacional de Agricultura 
Tro pical (CIAT) 

In Que apinion , the accompanying ba l a nce shee ts and th e related 
statements of revenue and expenditur~s and unexpended funds pre
sent fairly the fi nancial position oE Centro Internaciona l de 
Agricultura Tropical (CLl\T ) at Oecember 3 1, 1983 . 1. 982 <.)n d 1981 
and the r esults oE i ts operations for the yea r s t h en ended , in 
confo rmity with gener~lly accepted account ing p rincipIes consist 
ently applied. Qur exami natio n s oE thesc statemen ts were made in 
accordance with generally accepted auditing standa rds and a ccord
i ng l y inc l ude d such t ests oE the accou n t ing record s and sueh 
other auditing procedures as we c o n s i dercd neeessa cy in the cir
cumstances. 

Ou r examination Eoc the year ended Decembe r 3), 1903 a150 encom
pas sed thc schedules oE a na lysis cE grants and r e l ated e x pcndi
tuces , earned incame , comparisan oE a ppro ved budge t and actua l 
expenditures and dates oE receipt cE g r ants foe that y ear , which 
are presented as s upplerncntary info emnt i o n. and , in oue opin i on , 
these schedules present Eairly the in formation sno'.-m therc i n . 
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BAlANCE SHEET 
IExpressed in thousands of U.S. dollars l 

O(~en l11he l' a l 

,ISSETS 

cunHENT ASSET S 

C.:l s h 
:\( '('olln l s n 'I'I' ¡\ ",Lhll : 

Do n {}rs 

Emlllo.\'t'l's 
( ul1 1'I'S 

lnnmllwi, ' s 

Pn 'paid t'.\" IJI' IlS{·s 

To ta l curren ! asst!t s 

FlXE[) I\SSI ':TS 

EI[lIillllWll l 

r\m'()plaIH' 

V(·llid!'s 

V(' l l idl's I n : pla(,(~IlH'llt s ) in 1l '(ltl sit 

Furnishillg s a n d o11i cc m¡lIipmc nt 

BlI ildings 
OI IH'rs 

To lal tb:e d a SSt!!s 

T o ta l a s s l' l s 

· I'tcclass lflec:l for comp;:u'n t!vc pur¡XlSCS. 

1983 

3,698 

1,177 

952 
1,3.<;7 

3,486 

1,550 

~ 
8,781 

5,300 
1,271 
2,655 

15 
1,4[",8 

7,175 

--Zl! 

17,952 

I !JN2 

2.!lH8 

:S 16 

·14 7 

¡ "í !'" 

2.:i.í7 

!}·'7 
:;2 

6,0.5-1 

4 ... 4 1 

G76 
2..; ;;7 

7,) 

1,3G4 

7. \ a l 

201 

1 fl"':W 

26,733 22.-18-1 

The nOl{."S un puge H2 ore ;.lIl Imcgra l pon o f!he financ lal Slm Cm Cnls . 

I!JR l 

IAR .. ¡ 

2 7 :1 

275 

1.21iR 

¡ ,XIIi 

1.:13:") 

~ 
-1,70 .. 1 

J ,li82 

( 7 1) 

l ,mn 
.')2 :\ 

1.2X() 

(¡ , ! J2 ~ J 

201 

! .'i ,lrJO 

I !U I ~J ·1 

LlABlLlTIES AND FUND BAL¡\l'lCES 

CURRENT LIABILlTIES 
Bank overdrafts 
Accollnt s payable 

Total current li abililies 

GHANTS HECI': lVEO IN AOVANCE 

FUND BALt\J.VCES 
Inves ted in fi xed 'ISscts 
Un exp ended fl..lnds Id cfi ci t) 

Core 

Unl'Cstric tcd 

\\fol'king fund 
Capital grants 

Special Core projec ls 
Other special p ro ject s 

Donors 
Othcl's 

Total fund balances 

Tolal Uahiliti es ami 
flln d bi!lances 

Decembc r 31 

1983 "1982 1981 

52 
5 ,227 

5 ,279 

1,052 

40 44 

:UJ82 2,~i71 

4,022 2,415 

70 407 

17.952 16.4:30 1.'i ,290 

15) 

1.>62 

519 

638 

16.=¡ 

UJ!J!) 

372
0 

448
0 

1001 

G03 
265 
699' 

5 1S' 

( 2 .';4 ) ( 1221 I--.!Q1J 

2 ,4.')0 1.9{i2 1.88 2 

20,402 18,392 17.172 

26,733 22.484 19.994 
= 
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STATEMENT OF REVENUE AND EXPENDITURES 
AND UNEXPENDED FUNDS 
I Expressed in thousands of U.S. dollarsl 

Revenue 
Con~ programs 
Operating gl'ants 

Unrestricted 
Restricted 

Capital grants 

Total Core 

Special Core projects 
Olher spedal projects 

Total special projects 

Earned income 

Total revenuc 

Expenditures 
Core programs 

Research programs 
Hesearch sUPPOI'1 
Intcmational cooperation 
Administration 

For the year ended 
December 31 

1983 1982 1981 

10,689 

8.293 

~ 
19,587 

1,723 

1.226 

2,949 

1,189 

10,447 

7.653 

----1Zl! 
18,570 

1,105' 

792" 

1,897 

926 

9,283 

6,358 

--ºI!! 
16,319 

1,692" 

1,040' 

2,732 

540 

23.725 21,393 19,591 

Special Core projects 

Other special projects 

Fixed assets 

Totill expe ndilures 

Excess IdeficiO of revenue ovcr 
cxpenditllI'es 
Oper-ating granls 
Working fund 
Capital grants 
Special Cme projecls 
Olhe¡' special projects 

Transfe rs between f1.lnds 
To (from) working fund 
Fmffi special pmjecIs 
To (f1'om ) capital gl'ants 

For the year ended 
Decembcr31 

1983 1982 .!W 

1,476 1,432 1,416 

1,008 854 518 

1,522 1,140 1,096 

23,237 21,313 19,241 

180) 265 100) 

3SO 244 70 

147) 40) 418) 

247 327) 276 

~ ~) 522 

~ ---1ill 350 

113 252 327) 

260) 27) I 158) 

~ ~ ~ 
488 80 350 

General operating expenses 

Total Core pmgrams 

7,768 

2,869 
2,140 

2,506 
3,948 

19,231 

7,985' 

2,641' 

2,117" 

2,159" 

2 , ~)85 

17,887 

6,617' 

2,662' 

1,965" 

1,767" 

3.200 

16,211 

Unexpendl~d fllnds al beginning of ycar 1,962 1,882 1,532 

Unexpended funds al end of year (see 
balance sheet) 2.450 1,962 1,882 

'Reclassl fled fo r cornparatlvc purposes. 

The notes on page 82 are an Integ ral pan of the flmmcial sta tcmcnts. 



NOTES TO FINANCIAL STATEMENTS 

NUfE 1 - ¡\CCOUNTING POLlClES 

The follmving significant accounling policics and praclices of ClAT are sel forth lo facilitate Ihe 
undel'standing of data pl'esented in Ihe financial slalements. 

Invcntor'ics 
Inventories are stated al Ihe lowerofcost ormarket vatue, cosl being detennined un an avcl'agc basis. 

Fixcd :Issets 
Fixed assels are I'CcOI'Cled al casI. 

Deprecia1ion 
In conformity with generall)' accepted accounting principies applicable lo nonpl'Ofit organizations, 
Cf¡\T dnes no! record dcprcciation ofits property and equipment. 

NOTE 2 - FOREIGN EXCHA.VGE 

AlI foreign exchange tl'ansaclions are controJled by Ihe Colombia n government and, accordingly. all 
forcign exchange received in Colombia must be sold through affieial channels. The follO\ving 
exchangc rales were used lo Il'anslale Colombia n pesos (Pl lo V .S. dollars (S) for the year 1983: 

Peso "alances included in CUITent 

asscls and cun'tmt liabilities 

Peso income and peso disbursements 
lor lixed assets and expenses 

NOTE 3 - OPERATIONS 

P/Sl 

88.77 

78.10 

Year-end exchange 
rale 

Average monlhly rale 
of exchange applicable 
lo sales of dollars 

The land on which CIAT carnes out its operations was ceded lo CIAT under an agreemenl wilh Ihe 
Colombian governmenl \-vhich expires on July 15, 2000. The agreement may be extended thereafterby 
mutual cansenl, bul ifil is nol, Ihen CIAT\vill be obligated lO relinquish ils immovable assets on the 
13nd lo the Culomhian government. 

NOTE 4 - CON'I'Ii\'GENCIES 

A fOlmeremployee has filed a lahorclaim ofP30,OOO,OOO (USS3:J8,OOOl against lhe Centerbased on local 
labor'legislalían related tu indemnities. 

Dil'cclOrs ami Ihe legal advisorare oflhe opiníon Ihal Ihe final outcome ofthis cJaim \vilI be in (avarof 
Ihe Cenler ami accardingly no pmvision has been I'ccurdf!d . 
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SUPPLEMENTARY INFORMATION 
COMPARISON OF APPROVED BUDGET 
AND ACTUAL EXPENDITURES 
FOR THE YEAR ENDED DECEMBER 31, 1983 
IExpressed in thousands of U.S. dollars) 

Unrestricted eore Restricted Core 

Approved Approved 
blldget Actual budget Actual 

Research programs 
Beans 853 816 1.303 1,338 

Cassava 696 638 1,284 1,259 

Rice 194 223 637 637 

Tropical pastures 2,208 2,032 825 825 

3 ,951 3,709 4 ,049 4,059 

Research support 
Visiling ScienHsts 
and Post-doctorals 139 104 160 149 

Genetic resources 163 162 191 194 

Research sennces 157 101 183 168 

Stalion operations 440 343 508 485 

Carimagua station 256 205 2~)5 283 
Data services 412 250 476 425 

1,567 ~ 1,813 1,704 

Total research 5,518 4,874 5,862 5,763 

Intemational cooperation 
Training and conferences 529 403 549 519 
Communication and infofTTl8tion 
support 648 430 788 788 

1,177 833 1,337 1,307 

Administration 
BOéll'CI of Trustees 77 84 18 20 
Director General 407 365 95 85 
Directors 408 337 98 79 
Administrative suppor1 1 ,064 1,246 250 2l!!! 

1,956 2.032 461 474 

(Continued on p.1ge 841 

Capital 

BlIdget Actual 
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SUPPLEMENTARY INFORMATION 
COMPARISON OF APPROVED BUDGET 
AND ACI1JAL EXPENDITURES 
FOR THE YEAR ENDED DECEMBER 31, 1983 
IExpressed in thousands of V.S. dollars\ 

General opcraling expenses 
Physical plant 
Motor pool 
General expenses 

Contingency 
Total eore 

capital 
Fixed asscts 

Analysis of variances 
Underfunding 

84 

Under (overl expenditurcs 
Deficit transfcrred 
lo fund balances 

IContinued from page 83\ 

Unrestrictcd eore 

Approved 
budget Actual 

1,228 

808 

910 

2,946 

117 

11,714 

1,212 

472 

1.515 

3,199 

10,938 

308 

483 

151 

776 

Restricted eore 

Approved 
budget Actual 

289 284 

191 111 

......ill 354 

695 749 

27 

8,382 8 ,293 

89 

89 

Capital 

Budget Actual 

1,038 1,522 
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Armando Samper 
Chairman Emeritus of the Board 
President, Centro de Investigación de la Caña de 

Azúcar (CENICAÑA) 
Colombia 

Reed Her1ford 
Chairman 
Oireelor, Intemational Agri cultural & Food 

Programs 
Rutgers University, Cook Callege 
Uniled SI81es 

Shiro Okabe 
Vice-Chairman 
Director, Regional Coordlnalion for Research 

and Developm enl af Coarse Grains. Pulses, 
Roo! and Tuber Crops (The ESCAP CGPRT 

Cenlre) 
Indonesia 

Eduardo casas Dlaz 
Director, Colegio de posgraduados, Escuela 

Nacional de A~)\~\l\\ul~ 
~ex\CO 

Board of Trustees 
(1983-1984) 

Jolm L. Dillon 
Head. Oepartment of Agrl cultural Economics 

and Business Managemenl 
Universily of New England 
Aust ra1ia 

Fernando Gómez Moncayo 
General Manager, Instituto Colombiano 

Agropecuario (ICA) 
Colombia 

John L. Nickel 
Director General. Centro Internacional de 

Agricultura Tropical (CIAT) 
Colombia 

John A. Pino 
Agricultural & Fore~try Development DiviSlon 
Inter-Amerlcan Development Bank 
United States 

Martin Piñeiro 
Centro de Investigaciones Sociales sobre el 

Estado y la Administración (CISEA) 

Argentina 

Nohra Pombo de Junguito 
Economist 

Colombia 
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Astan Zachariah Prestan 
Vice-Chancellor, Unlversity 01 the West Indies 
Jamaica 

Erwin Reisch 
Chairman, Scienlific Centerof Agricultu re In the 

Troplcs and Sub lrOptCS 
Unlverslly 0 1 Hohenhelm 
Federal Republ lc 01 Germany 

Fernando Sánchez Torres 
Director. National university of Colombia 
Colombia 

Mariano Segura 
DireclOr, Instituto Interamericano de 

Cooperación Agricola (riCA) 
Venezuela 

WiHiam TosseH 
Dean 01 Research. Unlversity 01 Guelph 
Canada 

Elmar Wagner 
Director, Center 01 Agricultural Research forthe 

Cerrados (CPAC) 
Brazilian Institute 01 Agricultural Research 

(EMBRAPA) 
8raz il 

Fredrick Joshua Wang'ati 
Agricultural Secretary, Nalional Council lor 

SClence and Technology 
Kenya 

/ 
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Senior and Professional Staff 
(as of December 1983) 

OFFlCE OF THE DIRECfOR GENERAL 

Senior stafl 
John l. Nickel, Ph .D .. Or.se.agr. h.c . Director 
General 

Frttz Kramer, Ph.D .. Asslstanl lO Ihe Director 
General 

Assistanl 
Ceci lia Ac'osta, Admlnistratlve Assislan t 

INTERNAL AUOmNG 

AssociatB 
Luis Fernando Montoya. e .p .T .• Internal 
Auditor 

Assistants 
Jorge Alberto 8ermudez. e .p.T., Internat 
Auditor 

Francisco Orlando Mlllan, Inlernat Audiling 

V1srrnRS' OFFICE 

Associate 
Fernando Mora . B.A .. A.H.A. . Head 

Asslstants 
Rodrigo Chávez. Information Services 
Jorge Enrtque Paz, In9. Agr., Information 
Services 

F1NANCE ANO ADMINlSTRATION 

Senior staff 
Andrew V. Urquhart, F.C.A., Chartered 
Accountanl. Director 

ADMINISTRATIVE PRQCEDURES 

General Administrative Services slall 
Héctor Flórez, C.P.A .. Head 

Assistant 
Emil Pacini. In9 . Ind., Ana lysis 

ADM1NISTRATIVE S"STEMS 

General Administrative S8rvices staff 
Héctor ViUalobos, 109. Ind ., Head 

Assistants 
Jaime Campo. Programming 
lvan Cataño, Ing . Sist . Analys is 
Fabio González. Programming 
Carlos Meneses. In9 . Elect., Analysis 
Rubén D. Osorio. Analysis 
Rodrigo de los Rios. In9 . Sisl. , Analysis 

AJ)MIN1STRATION 

Senior staff 
Jesus Antonio Cuéllar. M.B.A , Executive 
Qfficer 
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General Administrarive Servlces staft 
'José J. Cortés, Superintendenl. Carimagua 

Slalion 

Associa tes 
Camilo Alvarez, M.S .. Administrative Associate 
Ricardo Castañeda, Adminlstrative Assocíate, 
Governmenl Relations (stationed ín Bogotá) 

Assistant 
Edgard Vallejo, Adm. Emp., Haad, Travel OHice 

Food and Housing 

General Administrativa Services staft 
David Evans, Head 

Human Resourcas 

General Administrative Services staft 
Germán Vargas, M.S., Head 

Associate 
Germán Arías, Abog., Personnel Omcer 

Maíntenance Services 

General Administrative Sarvices staft 
Germán Gutiérrez, Ing . Mee., Head 

Assistants 
Marvin Heenan, 
Jorge Uribe, Hef 
Osear Sánchez. 
Refrigeration 

CON'TROLLER'S OFFICt;. 

General Admlnistrative 
Alejandro Rebolledo, C.I-

Assistants 

itioning and 

~ sraft 
.. Contro ller 

Alexis Corrales, Budget Assistant 
Jaime E. Cumba, Budge! Assistant 
César Moreno, C.P.T .. Aecountant 
Mario Rengifo. Cashier 

SUPPLIES 

General Administrative SeNices staft 
Luis Anlonio Osorio. Ing. Ind., Head 

Assis tant 
Diego Mejia, Head, Purchasing 

CROPS RESEARCH 

Senior staft 
Douglas R. Laing , Ph.D., Director 

SEAN PROGRAM 

Senior sta ft 
Aar! van Schoonhoven, Ph.D., Entomologist, 
Coordinaror 

Stephen Beebe. Ph.D., Plan! Breeder, Central 
America Bean Pro jec! (stalioned in Asunción 
Mita. Guatemala) 

Jeremy H. Davis, Ph.D., Plan! Breeder, Plan! 
Breeding 

Michael Desser!, Ph .D., Central Africa Bean 
Protect (s!ationed in Aubona, Rwanda) 

Guillermo E. Gálvez, Ph .D., Plan! Pathologist , 
Regional Coordinator . Central Ameriea Bean 
Project (stationed in San José, Costa Rica) 

GuillermO Hernández Bravo, Ph.D., Plant 
Breeder, Co-Ieader. World Bank/lNIPA 
(Peru)/ CIAT Collaboralive Bean Project 
(stationed in Chiclayo, Peru) 

Francisco J. Morales. Ph.D .. Virologist , 
Virology 

Silvio H. Orozco. M.S., Agronomist, Central 
America Bean Project (stationed in 
Guatemala Ci!y, Guatemala) 

Left during 1983 
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Dauglas Pachico, Ph.D., Agricultural 
Economist . Economics 

Marcial Pastor-Corrales, Ph.D., Plan! 
Palholagist , Plan! Pathology 

'Federico Scheuch. M.S., Agronomist, 
Peru/CIAT Coflaborative Bean Projecl 
(stationed in Lima, Perú) 

Shree P. Singh, Ph.D .. Plan! Breeder. Plan! 
Breeding 

Steven R. Temple, Ph.D .. Plan! Breeder, Plan! 
Breeding 

Michael D. Thung. Ph.D., Agronomisl , 
Agronomy (stalioned al CNPAF, Goiania, 
Brazil) 

Oswaldo Voysest, Ph.O .. Agronomisl. 
Agronomy 

Jonathan Woolley, Ph.o., Agronomist, 
Cropping Systems 

Visiting scientists 
David Allen, Ph.o., Planl Pathology 
Jairo Castaño, Ph.D .. Plant Pathology 
N. Auaraidh Sackville Hamilton, Ph.D .. Dala 
Management Systems 

Jeffrey White. Ph.D., Physiology 

Postdoctoral fellows 
Guy Hallman, Ph.D .. Entomorogy 

• James Nienhuis. Ph.D., Plant Breeding 



Joachim VOSS, Ph.D .. Central Atrica Bean 
Project (assigned by the Rockefeller Founda
tion, stationed in Rubona, Rwanda) 

Vísíting research sssocistes 
• Krista C. Desserl, M.S., Nutrition 
Elizabeth Lewinson, M.S., Agronomy 
(Gembloux Project) 

JeHrey MacElroy, M.S., Plan! Breeding 

Research associates 
Mauricio Castar"lO, Ing. Agr ., Virology 
Jorge E. Garcia,lng. Agr ., Entomology 
José Ariel Gutiérrez, M.S., Plant Breeding 
Nohra R. de londoflo, Ing. Agr., Economics 
Carlos Adolfo luna, M.S., Economics 
Jorge Ortega, M.S., Agronomy 

Research assistants 
lucia Afanador, Biol., Plant Pathology 
Jorge Beltran, Ing. Agr., Cropping Systems 
César Cajiao, Ing. Agr. , Plan! Breeding 
Jesús A. Castillo, Ing. Agr., Physiology 
Carlos Francisco Chavarro, Ing. Agr. , OHice of 
the Coordinator 
Aurora Duque. Ing. Agr. , Microbiology 

• Myriam C. Duque, Lic . Mat. , Economics 
Oscar Erazo, Ing . Agr ., Agronomy 
Diego Fonseca, Ing . Agr .. Physiology 
Oscar Herrera, Ing . Agr ., Cropping Systems 
Carlos Jara, Ing . Agr., Plan! Pathology 
Germán llano, Ing. Agr., Plant Palhology 

• Carlos Mantilla, Ing. Agr., Entomology 
Nelson Martinez, Ing, Agr" Agronomy 
Gustavo Montes de Oca, Ing. Agr., Agronomy 
Carlos Anibal Montoya, Plant Pathology 
Andrea Niessen, Biol. , Virology 
Gloria Isabel Ocampo, Bact.. Microbiology 
Darío Ramirez, Ing . Agr., Plant Breeding 
Diego Santacruz, Ing . Agr., Agronomy 
Miguel S. Serrano, Biol. , En!., Entomology 
Gerardo Tejada, Ing. Agr., Agronomy 

CASSAVA PROGRM'I 

Senior staft 
James H. Cock, Ph.D .. Physiologist, 
Coordinator 

Anthony C. Bellotti , Ph .D., Entomologist, 
Enlomology 

• Guillermo G. G6mez . Ph .D., NutritionisV 
Biochemist. Utilization 

Clair Hershey, Ph.o., Plant Breeder, Plant 
Breeding 

Reinhardt Howeler, Ph .D., Soil Scientist. Plant 
Nulrition and Soils 

Kazuo Kawano, Ph.D., Plant Breeder. Plant 
Breeding (stationed in Rayong, ThaiJand) 

left during 1983 

Dietrich Leihner, Or.agr., Agronomist , Cultural 
Practices 

J . Carlos l ozano. Ph .O., Pathologist, Plant 
Pathology 

John K.lynam , Ph .D., Agricultural Economist, 
Economics 

• Julio César Toro, Ph .D .. Agronomist , 
Agronomy 

Visiting scientists 
Auperl Bes!. Ph .O., Utilization 
Mabrouk EI-Sharkawy, Ph.D. , Physiology 

~ MartaRojasde Hernández, Ph .D., Entomology 

Postdoctoral fellows 
• Upali Jayasinghe, Ph .D .. Virology 
Ewald Sieverding, Dr.8g, ., Soil and Plant 
Nutrilion 

Chrislopher Wheatley. Ph.D., Utilization 

Research associates 
Rafael Orlando Diaz . M.S., Econom ics 
Rafael Alberto Laberry, M.S .. Plant Pathology 
Bernardo Ospina. Ing . Agric .. Utilization 
(stationed in Sincelejo, Colombia) 

Benjamfn Pineda. M.S., Plant Pathology 
Octavio Vargas . M.S., Entomology 

Research assis tants 
Lisimaco Alonso, Ing . Agr ic., Util ization 
Bernardo Arias. Ing . Agr .. Entomorogy 
Dario Ballesteros. Ing. Agr. , Satis (stationed in 
Carimagua) 

Eilel Adolfo Burckhardt. Lic . Biol. , Soils 
luis Fernando Cadavid. Ing. Agr .. SOtlS 
Fernando Calle, Ing . Agr., Germplasm 
José Aquilea Castillo, Biol., Entomology 
Carolina Correa, Econ .. Economics 
Miguel A. Chaux, Tec . Ing. Ind ., Oflice of the 
Coordinator 

Diego Izquierdo, Econ., Economics 
Gustavo Jaramillo. Ing . Agr. , Agronomy 
Javier López, Ing . Agr., Cultural Practices 
Jorge Orrego. In9. Agr ., UtilizaBon 
Germán E. Parra. Ing. Agr ., Physiorogy 
José Antonio Puente. Ing. Agr .. Cultural 
Practices 

Edgar Salazar, Ing . Agr .. Cultural Practices 
• Mauricio Vald ivieso. Zoot. . Utilization 
Ana Cecilia Ve lasco. lab. Clin., Plan! 
Pathology 

RICE PROGHAM 

Senior slaft 
Joaquin González, M.S., Agronomist. 
Coordinalor 

Sang-Won Ahn. Ph.D .. Plan! Patho logist. Plant 
Pathology 
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Peter R. Jennings, Ph.D., Planl Breeder, Plan! 
Breeding (asslgned by !he Rockefetter 
Foundation) 

César Martinez, Ph.D., Plan! Breeder, Plant 
Breedlng 

Edward Pulver, Ph.D., Plan! Breeder, Ce-Ieader, 
World Bank/INIPA(Peru)/CIAT Collaborative 
Rice Project (sta!loned in Tarapoto, Peru) 

Manuel Rosero, Ph.D., Planl Breeder, IRRI 
Liaison SClenlisl 

HectorWeeraralne. Ph.O .. Plan! Breeder. Plant 
Breeding 

Visitlng scientist 
Surapong Sarkarung, Ph .D., Plant 8reeding 

(slationed in Villavicencio. ColOmbía) 

Postdoctoral fellows 
· Jairo Castaño, Ph.D., Plan! Palhology 
· Rafael Posada, Ph.D .. Economics 

Research assOClate 
Marco Perdomo. Ing. Agr" Agronomy 

(stalioned in ViJlavicencio, Colombia) 

Research assistants 
Luis Eduardo Berrio. Ing . Agr., Inte rnational 
Trials 

Luis Eduardo Dussán, In9 . Agr., Plant 
Breedlng (stationed in Villavicencio, 
Colombia) 

YOlanda Cadavid de Galvis. In9. Agr., 
Agronomy 

Jenny Gaona, In9. Agr., InternatlOnal Trials 
Luis Eduardo García, Ing .Agr., Planl Breeding 

(stat loned in Villav icencio, Colombia) 
Julio Eduardo Holguin, In9. Agr. , Planl 
Breeding 

· LUIs Octavio Molina, In9 . Agr., Plan! Breeding 
Eliseo Nossa, In9. Agr ., Plan! Breedlng 
(statloned in Vlllaviceneio. Colombia) 

Miguel Eduardo Rubiano, In9. Agr .. Plant 
Pathology (stalioned in Vdlavicencio. 
Colombia) 

Edgar Tutande, Ing. Agr.. Planl Pat~ology 

SEEO UNIT 

Senior staff 
Johnson E. Douglas, M.S, Seed Specialisl, Head 

· Federico Poey, Ph.D., Seed Speeialist, Seed 
Produetion 

Visiting scient/sts 
Juan Carlos Garcia, M.S., Training and Seed 
Produelion 

, Don F. Grabe, Ph.D., Seed Production 

Research associates 
Edgar Burbano, M.S. , Laboratory and Seed 
Produetion 

Left during 1983 
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Joseph E. Cortés, Ing. Agric. , Trainmg 

Research assistants 
• José F. Aristizábal , Ing . Agrie ., Seed Quality 

Cenlrel 
José Fernández de SOlO, Ing. Agric., 
Communlea tlon 

Guillermo Giraldo, Ing . Agr., Seed Production 
Napoleón Viveros, Ing. Agrie .. 8eed 
Processing 

GENETIC RESQURCES 

Senior staft 
Wi Jl iam M Roca, Ph .D., Physiologist, Acting 

Head 

Research associates 
. Germán Alvarez, M S .. Germptasm (Forages) 
Rigoberto Hidalgo, M.S .. Germplasm (Beans) 

Aesearch assistants 
JaVier Beltrán, Biol , Physiology 
Graclela Mafia. Biol , Physiology 
Javier Narváez, Ing . Agr ., Physiology 
Jorge Alberto Rodríguez, Ing . Agr., Physiology 
Hember Rublano, Ing . Agr., GermpJasm 
(Beans) 

Isabel Salas, Biol ., Seed Qualily 

lAI30fli\TORY SERVlCES 

Research associate 
Oelavio Mosquera, M S .. Analylieal Serviees 

Researeh assistants 
Charles MeBrown . Tec. Elec., Inslrumenls 
Mainlenance 

Roberlo 8egovl8, !ng . Agr., Greenhouses/ 
Landscaping 

E:XPEAIJ\IENTAL STATIONS OPERA110NS 

Senior staff 
Alfonso Diaz-Duran, Ing. Agrie., P.E., 
Supenntendent 

Research associare 
Javier CarbonelJ, M.S., Palmira Stalion 

Research assistants 
. Javier Castillo, Ing. Agnc., Head, Popayan 

Substa tion 
Ramiro Narváez, Ing. Agrie ., Head, Quilichao 
Substation 

Edgar Quintero C., In9. Agr., Palmira Stalion 
Raimundo Realpe. Ing. Agr., Head, Popayán 
Subslation 

Gonzalo Rodríguez, Ing. Agric., Head, Santa 
Rosa Substation 



RESOURCES RESFARCH Nm 1i\'TERNA1l0NAL COOPERA1l0N 

Senior staft 
Gustavo A . Nores, Ph .O .. Director 

Associare 
Uriel Gutiérrez, M.S .. Administrative Associate 

TROPIO\L PASTUAES PROGRAM 

Senior staff 
José M. Toledo, Ph.D .. Pasture Agronomisl. 
Coordinator 

Rosemary S. Bradley. Ph.D .. So il 
Microbiologis t, M,crobiology 

Mario Calderón, Ph.D., Entomologist, 
Entomology 

·· ·Walter Couto, Ph.O., Agronomist, Soil and 
Plan! Nutrition/Pasture Deve lopment 

John E. Ferguson, Ph.D., Agronomist, Seed 
Production 

Bela Grof, Ph.D., Agrostologist , Legume 
Agronomy (sta tioned In Carimagua) 

Carlos Lascano. Ph.D., An imal Scientist, 
Pasture Qualily and Animal Nutritíon 

Jillian M. Lenné, Ph.D., Plant Pathologist, 
Plan! Pathology 

John W. Miles, Ph.D., Plan! Breeder, 
Agronomy/Forage Breeding 
C. Patrick Moore, Ph.O ., Animal Scientist, 
Catlle Production Systems (stationed al 
CPAC. Brasilia, Brazil ) 

Esteban A. Pizarro, Ph.D., Agronomist, 
Regional Trials 

José G. Salinas, Ph.Q. , Soi l Scient istlPlant 
Nulrilionist , Soi l and Plant Nutrition 

Aainer SChullze-Kraft, Or.agr., Agronomist, 
Germplasm 

Carlos Seré, Or.agr., Agricultural Economis t, 
Economics 

James M. Spain, Ph.O., Soil SClentist, Pasture 
Oevelopmenl (on sabbaticalleave, stationed 
at CEPLAC, 8ahia, Braz il) 

Luis E. lergas. Ph.O .. Agronomisl, Pasture 
Productivity and Managemenl 

Oerrrck Thomas, Ph.D., Forage Agronomist, 
Agronomy (stalioned al CPAC, Brasilia, 
Brazil) 

Raúl R. Vera, Ph.O., Animal Scientist , Catt le 
Production Systems 

Visiting scientists 
Pedro J. Argel, Ph.O., Pasture Evaluat ion 
Program in Panama . INIAP/AIO/ Rutgers Uni
ve fsily/C IAl Bilateral Projec t (Slalioned in 
David, Pan3ma) 

Left during 1983 
Oeceased 

... Leave of absenca 

• Bruce Davidson, Ph.O., Economics 
Haruo Hayashi, 8 .5 .. Pasture Productivi ly and 
Managemenl 

Postdoctoral felfows 
Saif Uf Rehman Saif, Or.agr., Soi l Microbiology 
Jufle M. Slanton, Ph O . Plan! Pathology 

Vislting research associate 
Martin Schneichel. Oip1.agr .. ETES Project 
(slalioned in Carimagua) 

Research assaciates 
· Edgar Burbano , M.S., Soil Microbiology 
Aubén Daría Estrada, M.S., Economics 
Si lvlo Guzmán , O.V.M.Z., Cal tle Produclion 
Syslems 

libardo Aivas, M.S .. Economics 

Research assislants 
Amparo de Alvarez, 1n9. Agr .. Plant Pathology 
GUillermo Arango, Lic. Bio l. . Entomology 

• Alvaro Arias , Ing . Agr .. Agronomy (statloned 
in Carimagua) 

Hernando Ayala, O.V .M.Z., Cattle Product ion 
Systems (stalioned in Carimagua) 

Javier Belalcázar, Ing . Agr .. Germplasm 
Gustavo Benavides, Ing. Agr., Germplasm 

• Raúl Botero. O.V.M.Z .. Cal tle Production 
Syslems 

Javier Asdrúbal Cano, Lic. Econ., Office of the 
Coordinalor 

Carl os Iván Cardozo. Ing . Agr., Seed 
Produclion 

, . Gustavo Cuenca, Zool., Pastu re QuaJity and 
Nutrition (slationed in Carimagua) 

Fernando Díaz, Ing. Agr .. Agronomy (stationed 
in Carimagua) 

Martha Lucia EscandÓn, Ing . Agr ., Forage 
Breeding/ Agronomy 

• Carlos Escobar, Ing . Agr ., Soil and Plant 
Nutritlon 

Julián Estrada, O.V.M.Z., Pasture Quality and 
Nutri lion (stationed in Carimagua) 

Luis H. Franco, Ing. Agr .. Regional Trials 
Manuel Arturo Franco, Ing . Mec .. OHice 01 the 
Coordlnator 

César Augus to García, Ing . Agr., Enlomo logy 
(stalioned in Carimagua) 

• Ouván García. Ing. Agr. , Seed Production 
Obed García, O.V.M.Z., eatlle Production 
Syslems (stationed in Carimagua) 

Hernán Gi raldo , Ing. Agr. , Pastu re Ag ronomy 
Arnulfo Gómez Carabaly, Ing . Agr ., Regional 
Trials 

José Manuel Gómez, Zool. , Pasture 
Prod uctivity and Management (s lationed in 
Carimagua ) 
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Phanor Hoyos. ZOOL. Pasture Quality and 
Nutrilíon 

Jesús A. Méndez. Ing. Agr. , Microbiology 
Carlas Humberto Motano. Ing. Agr., Forage 
Sreeding/Agronomy 

Dazier Mosquera.lng . Agr ., Soll Microbiology 
(stationed in Carimagua) 

GlOria Navas, Ing. Agr., Paslure Deve lopment 
(Slationed in Carimagua) 

Carlos E. Perdomo, Ing. Agr.. Soil and Planl 
Nutritlon (slalioned in Carimagua) 

Fabiota de Ramirez, Lic. Bac!.. Microbiology 
Hernando Ramirez, Siol. . Germplasm 

· Ralmundo Realpe. Ing. Agr .. Agronomy 
(slationed in Carimagua) 

· Bernardo Rivera, O.V.M.Z., Animal Health 
(stationed in Canmagua) 

José Ignacio Roa, Ing . Agr .. Forage Breeding/ 
Agronomy/Seed Produclion (stalioned in 
Can magua) 

Edgar Salazar. Ing . Agr., Legume Agronomy 
(stationed in Carimagua) 

Manuel Sánchez. Ing. Agr., Seed Produclion 
Celina Torres, Ing . Agr., Plant Pathology 
'Fernán A. Varela, Ing . Agr., Entomology 

IF'OC/ ClAT PHOSPHORUS PROJECT 

Senior staff 
Luis Alfredo León, Ph.D., Soil Scientist, Head 

Jacqueline A. Ashby, Ph.D .• Rural Sociologist, 
Sociology 

Postdoctoral felJow 
· Elizabeth Hansen, Ph.D., Anthropology 

Visiting research associate 
· David J. Harris, M.S. , Soils, IFOC/ Benchmark 

Soils Project 

Research assis tants 
Carlos Arturo Quiróz. Ing. Agr., Agronomy 
Luis Guillermo Restrepo. lng. Agr .. Agronomy 

DATA SERVlCES 

Senior staff 
Leslle C. Chapas, Oipi. Math. Slat. , 
Biometrician, Head 

Peter Jones, Ph.Q., Agrometeorologist. 
Agroecological Studies 

General Adminis trativa Services slall 
Maria Cristina AmézQui ta de Quiñones. Dipl. 
Math . Sta!. , Head , 8iometrics 

Research associates 
James Harbey Garcia, M.S .. Biometrics 
José Eduardo Granados, M.S., 8iometrics 

Lefl during 1983 
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Hugo Macias. Ing . Civi l, System Programmer 

Research assisrants 
Miriam Cristina Duque, Mat., Biometrics 
María del Rosario Henao. Ing. 5ist., Computing 

• Osear lo Quevedo, Ing . Sist., Computlng 
Julián E. Rengi fo, In9 . Sis!., Computing 

• Alfredo Rojas, Siometrics 

COMM UNICATION/ INFORMATION SUPPORT l1NTT 

Senior staft 
Susan C. Harris , M.L.S., Information ist, Head 

rraining Matería/s 

Visiting scientíst 
Jairo Cano. Ph.Q., Communlcation Specialisl , 
Head 

Assocíates 
• Cornelio Trujillo . M.S., Supervisor 

Oscar Arregocés, Ing . Agr. , Production 

Assistants 
Fernando Fernández O., In9. Agr., Production 
Héctor Fabio Ospina, Ing. Agr., PrOduction 
Carlos Alberto Valencia , Ing. Agr. , Production 

Communicalion 

Senior staft 
Susana Amaya, Ph.D .• EditorlCommunicat ion 
Specialist, Research Network 
Communication 

Cynthia lo Garver, M.A., Editor/Communication 
Specialist.Sc ientificfTechnicaf 
Communication 

Associa tes 
Francisco Molla, M.S., Research Network 
Communication 

Ana Lucia de Román, Ing. Agr.. Research 
Nelwork Communication 

Assístants 
• Maria Uda Cabal, Internal 

Communication 
Rodrigo Ferrerosa, Lic. Econ ., Scientific/ 

Technical Communication 
Maria Cristina Henao. Com o Soc .• Scientific/ 
Technica l Communication 

Nelly M. de Nivia, Como Soc., Internal 
Communication 

Alexandra Waller, Scientific/ Technical 
Communication 

Graphic Artsl Productíon 

General Administrative Sarvices staft 
Walter Correa. Ph.D., Head 

Associates 
Alvaro Cuéllar, Supervisor, Pholography 
Carlos Rojas. Supervisor, Graphic Oes ign 



Assistanrs 
Didier González, Graphic Design 
Carlos Vargas, Graphic Design 

Library and Documentatíon Services 

Associate 
Jorge López S., Supervisor, Specialized 

I nformation Centers 

Assistants 
Fabiola Amariles, Lic. Educ., Aeference 
Services 

Stella Gómez, Lic. Bibl., Svpervisor, 
Bibliographic Services 

Francy González, Ing . Agr ., Specialized 
Information Center, Beans 

Mariano Mejía, Lic. Educ., Specialized 
Information Center, Tropical Pastures 

Lynn Menéndez, Editing and Transla tions 
Piedad Montaño, Supervisor, Acquisitions 
Hernán Poveda, Lic. Bibl. , Supervisor, 
Technical Processes 

TRAlNTNG ANO CONFERENCES 

Senior staft 
Fernando Fernández, Ph.D., Soil Scientist, 
Coordinator 

Ganeral Administrativa Services staft 
Alfredo Caldas , M.S., Admissions 
Administrator 

Associates 
Carlos Dominguez, M.S., Cassava 
Carlos Flor, M.S., Beans 
Elías García, Ing . Agr ., Rice 
Marceliano López, M.S .. Beans 
Alberto Ramírez, M.S., Tropical Pastures 
Jesús Reyes, M.S., Cassava 
Eugenio Tascón , Ing . Agr ., Rice/ ln-country 
Training 

Assistants 
Maria Eugenia Cobo, Conferences 
Carlos Suárez, 8.S. , Orienlatíon 

A.EPRESENTATlON OF COllABOR.¡\T1NG 
INSTITUI10NS IN CIAT 

CIMj\ofYT/ ClAT ANDEAN REGION ~w.zE PROJECf 

Senior staff 
Gonzalo Granados, Ph.D., Entomologist. Head 

James Barnett, Ph.O .• Plant Breeder, Andean 
Regional Services 

ll\'TSOY/ ID\lClAT 

Senior staff 
Luis H. Camacho, Ph.D., Plant Breeder, Head 

INTSORMfi..lClAT REGIONAL SORGHUM PAOJECf 

Senior staff 
Lynn Gourley, Ph.D., Plant Breeder, Head 

Research assistant 
Manuel Coronado, Ing. Agr" PJant Breeding 

• Left during 1983 

CIP AEGIONAL REPRESENTA1l0N 

Senior sraff 
Osear Malamud, Ph.D., Liaison afficer, Head 

(stationed in Bogotá, Colombia) 
Jan Henfling, Ph.D., Liaison afficer (statloned 

in Medellín , Colombia) 

mPGR AEGIONAL REPRESEiVfATION 

Miguel Holle, Ph.O., IBPGR Regional 
Representative for Latin America 

GTZ REGIONAL REPRESENTATTON 

• Guntller JOhn, Or.agr., Liaison aHicer 

93 



The CGIAR System 

T HE CONSU I; rATIVE(;ruup fol' Inl enlitlional AgricullllJ'i;11 HI'Sf!arcll (CClARI 
wa s f011l1ed in I ~)i'l tu pru\'idp iI 1l 1e(' hani ~nl tlw Illohilizing hroadb¡¡~ed 
financia! suppor! IUI' Ihe gloh.d s.vSlOm of 13 illll-~rn" lional agricultura l 
n"!s('cU'ch cpnters <tlld oJ'ganizat1on s. The creation of CCLAR indi( 'itll'd ¡he 
d('s il'(, of dono!' i lg( )ncies Lo pro\;d(~ lung-Wrlll SllppUI '1 (01'" ilgrinlltll ral 
dr.vp. lopnwnt in t hn dl'\'c!opi ng world. J 11 <Ideli t ion, in consullatiull \Vi 111 Ihl' 
TI ~(; hnicill Alh1:-IH:V C OJ11llli IIpp. - a pa n e! uf top-It'\,pl sci en! iSls \Vhu o\'(-'.r:-;~! (' 
Ihe fP~earch prog"<lllls of Ihe cenl el '" - celAR is J.hl(~ \0 a ~sun~ nn,l!lf'ial 
d o nors Ihill Ibl ' ir m sollrn 's iwe b(~ illg tls(~d lo achieve ma,\ itlllllll Ilent"tits 

Tlw soundnt!ss u f Ihi::. "'YSIt'1ll i ~ ('\'itll ' llced h,v Ih .. ~ Idel Ihal donor 
m E'111bership in CCIA~ h.ts grm\' t1 frOIll 1,1 in 1!)72, \\'Ilo ('OIl! lihuled ahouI 
lIS$ZO million, tu 37 in I ~un, \\Iilh i! lutal cun¡¡ihuliun of;dIlHlll ls... ... 14H Illillion, 

Eilc h CI 'nI<T\W OI'WIIlIZi:llion in IIH~ CC;L \R ~y"'[(,lll i s .1lI10n0Il10LlS, wilh ils 
UW t1 fio<Jrd 01' rrusl ee ... or ()Ih~~r gc)\'eming hody L;H'1l d('~\'e loJls its U\VI, 
hlldge l ro, ' fund s p¡,O\irled hy CGlA R. ("on~isl('nl \\'ilh Ihe {olal mU1H:'Y 
plt'dge.d l o be .:w¡¡il;¡hlf~ for Ihe l:omill¡':: y r:ilr <lnd 1111' r:enlcr's progl'<lm 111 
relation [o th t-: g'0<.t!s of lh(' s\' ... I~~ m. E;u :11 n :nl( ' I' h udg t ' l ís sullmilled <lnnuJI'y 
dUlíng Ihe center ':; I'evi('\\ \Vf'c k. \\'ht~ 1l iI shurl UVI' '';C\\ orib l)fuf.("I',IInSillld 
accompli shmt ~ IlI S is presenled IJe fure I he bud." nf CelA R t!ollors LIIHI o lhe,. 
represenlalives. 

CCIAR ope .... :tles inlol1l1ally i.mu by (" un::'E' nSll~ {lnd l 'ro\Ú.lf'S an out stalldillg 
p.),ample or dT(~('li \'(' , flt ' .x ihlC', ,111(.1 s ll c:ce~sh.d coop(m\[ion Iw[\Veen the 
induslriali z.pd and dpvdoping w od(b. Hp.<lt.lqllarl('I·u llk('~ {I!"l' f\.Jmi~h e (1 hy 
Ihe \Norld Hank in \\ 'a:-ohington. D .e. Thc Han!.; ¡¡Iso p l'tl\idcs lile ser.'; ces u fí'l 
Chaim1an ilntl an 1':xeclI!i \'e SeCI'f": (;lrial T1 H' Se(:l~ li.wi<tl 01 Ihe Tt '('hll it.:.1I 
Advisury CummiUef: i~ prm;dn<l 1Jy IIlf' Fooe! and /lglic ullul'B Org ilni :t.<:J lion 
01 the Unit E' d Natiuns in Rom e. 

Tlle Iline inr e l'llLllional agl; c llltlll'i'll re:::'PLln.'ll C('1l1 E:! rs {lmllolll' associ,"lI cd 
org¡¡ni l.alíons h a\'e Ihe rollo\\"int: IWJdqllarter~ and 1'f':..;8aJ'(:h 1'('SI )(JI1sillili I ies: 

Latín America 
• Cenlro l( l l e m<JcI(JI);) 1 dI ' A¡..(l'icu lllH'il rmpic,i\ 1 t( : lAT1. Ct!i , Culu!l11Jii.l 

("¿¡ ss,,\',\' 1;(.-)1<1 ]¡eilll~ , lice, itl1 d tropit:a l pilSIUI'l:'S 
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• 11l(('n Mlion,11 L( ~ IlIf ' I ' 1( 11' ,\1 ;1; /,1' ,IIH I \ \'I1l'il I Irnp!,(J\(~llWnl ICl.\1.\nTI, 1·:1 
!Sala rl , ,\ !l' .\ ;('1l lll,I ; L;{' , 11 )(1 \\' h l': 11 

• 11l1 (~ !'n oll ionill l )() I;tl () C ( ~ Il! { ' !' ICl jJl , Lim,l, P('! 'u : pOlalo('", 

Asiil 
• lnlernalional Cl'OpS Ht~ S I)i \r{' h lnSl i llJ1 C' lo!' [ \1(' Sem i-Arid '1 ro pics()C RISAT 1, 

l-Iydr:ralJild. India' (:hidqJl'iI, pi ¡.wun pe¿t, p C.:! I'1 m i llt: L sorghum, gruundnuI , 
ami fanning sy:-.tem :-; 

• InlCmi\liol1al Hicl' RI ':-' (', II 'c h In "lilll[( ' I! KHI I, I.o s ~ilÚO:-' , Philippines. l i ce 

Miclclle East 
• 11)!!~l"l1;lli(lIl¡¡1 e l 'nll ' I' II JI' /\gr wlllhll ';d K(!s('a rc h in ¡h (" DI ~' r\n 'as l ICt\ROAl. 

Ah 'PilO, ~,' 'I'i,\. !; lI'Illlng s.":-, It '111:' , t:! ' l'c;\ b , li lod 1 q.~lIllu ~:-, 1 hl'oad h ei\tl , 11 ~ 1l1 i 1. 
c h w k pp ' l J. .I rHllllr .:rg¡ ' {TOpS. 

Africa 
• Inl1'I'II:1l io n .. 1 Insllluw 01 T nlpw;1l t \ g r inr lt l lJ"t' ( IIT,\ I, ¡h,ldan, ,\!'i¡.{el'ia 

l.:tnuing :-'.":-(( ' 111:-0, Ill.ti / ,c , "ice. l 'OUt:-. .I 11tl l ll h l ~ I 'S 1 :-' \\'C'I·~ 1 PCJl,lllles, (',Jss¡:¡va, 
.":lm" I, ;uHII(,od II :,:':IIIIH 'S l( 'O\\ 'IJI'i l. li JJ l il Il nml. sO,v h eiml 

• 1IIIt ,,'Il; llioll ,,1 1...1I101 '<lIO/y fOl' HC:-'(',II'c ll Utl '\111111,11 I)is{~as(~s Irl,KADJ, 

.\:,lin,hi. K(· l l.";1: It :,,'p;¡nosolll ias i :-, ,\n d 1I )(' i lc:riosb 01 eatLle 

• 11l1t'l'll il II<Hl i t! 1.i \ '{'s lc WK CenIt'!' 10 1' ,\I'I 'ic, \ IIJ.C -\I, , \dtli ~ /\11,11)(1. Elhio pia: 
II\ 't~s l ()d .. pl'Oclll Clioll sysll'lllS. 

• \\ 'es l ,\11'1 (:,1 Hin' IJI'\'{'lojJnH~tll / \::. suciali u ll [\\ 'A.RDA I, J\lonro\i<l, Llheri<l : 
I'it'(' 

Europe ancl the United Sta tes 
• IlllCl'llilli()nal I~O,lJ'd 101' Planl {;c ' Ilt' (i {' He'sn u l'('Ps fi UI'C Hl, ROIllP, lIa l,v. 

1'1 ':.1111 \ :'lIil'li(~s ("ollcclioll ami infonllo lioll 

• ¡tll(~ l"I1alional SPJ,ic(' for ¡\'a li on aJ ~rinrll u l'il l H( ~sean :h II SNA RJ. Th(' 
H <I;.!ut' , lhe ,\' e Lhel'l a nds: 1't-!se a l"Ch ~lIjJpul'L 

• Inl l ' l'lldli o ll ,!l I 'ooe! jJo [ icy Hcsl :Lln 'h Inslil ll W 1 I I-"PR n, \ \' .. t>hin~lun , O,c., 
1 'SA : i lll ;Llys i s nI' \\'orld lood pmhlc:m s. 



CLAT is a nonprofil organizalíon devoled lo Ihe agricullural and eeunomic 
deve lopment of Ihe towland trapies. The govern menl ofColombia provides 
support as a hosl countryforClAT and furnishes a 522-heclare si te near Cali 
for CIAT's headqllarle rs . In addition, the Colombia n Foundation for Higher 
Education (FES) makes availab!e 10 ClAT a 184-hectare subslation in 
Quilichao ami a 73-h ee tare sllbs tation near Popayan; lhe Co)ombian Ri ce 
Federatían (fEDEARROZ) a1so makes ava ilable lo CLAT a 30-heetare farm 
Santa Rosa s ubstalion- neaf' Villaviceneia. crAT co-manages with the 
Colombia n Agricultural Instilute OCA) Ihe 22,OOO-heclare CaJimagua Re
seal'eh Center in the Colombi an Eastern Plains and carnes out collabora ti ve 
work on several Q,lher ICAexperimenlal slalions in Col omhia; similarwol'k is 
done \-\'11h l1a'fi,t)ila '..-ug~cuJtural agencies in olher Lalin American euunlri es. 
CLAT is finan cJrl ~Y a -ft um,be,r of donors, most ofwhich are represenled in 
Ihe ConSUhali)!e "Gcoup fOI' ·ln ler!1ati onaJ Agrlcultul'al Reseal -ch (CGlAR). 
DlIring 1984 these ClAT don"ors. are Ihe govemmenls of Austl'alia, Belgium, 
Canada, Franee, \he federal Republir. of Germany, lIaly, Japan, Ihe Nelher
lands, NOlway, Spain, SW~gen ... Svvitzerland, Ihe United Kingdom, and Ihe 
Uni led Slales of Af!1elica; "ttie Éuropeiln" ECOIlomic Community mEC); the 
Ford Foundation; th~GÚman'A"gen r0' forTechnical Cooperation (GTZI; Ihe 
¡nler-American Developmen t Bank, (lOB); the Interna liona) Oevelopmenl 
Research Centre(IDRC);1.R,e International Fund fur Agricultural Development 
UFAD); Ihe OPEe Púnd rOl' Irilema lional Oevelopm e nt; (he RockerelJer 
Foundation; the Uniled N<ttions Developmenl Prograrnme (UNOPI; Ihe 
United Nalions Food and Agrielllture Organization IFAO); Ihe World Bank; 
and Ihe W. K. Kellogg Foundation. 

Information <lnd conclusi ons reported herein du no! necessarily reneet the 
position of any uf Ihe aforementioned enlilies. 




