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CIAT is a nonprofit organization devoted to the agricultural and economic 
development of the lovJhand tropics The gorernment of Colombia provides suppori 
as host country fcr CIAT and furnishes a 522 hecare site near Cal- for CIAT s 
headquarters in addilon the Fundacion para la Educacion Superior i[iSi-iakt.s 
a',alable to CIAT a 184 hec:afe substaion ,n Quilchao anda 73 hectore substation 
near Pupavan CIAT diso Co manages will the Instituto Colombiano Agropecuario 
IICA) tie 22 " 0 eLtare Carinagua Research Center in the Eastern Plains of 
Colomba and car'ts out collaboratve work on Several of ICA s experimental 
stations ,n Colo)mIt smn,.r work is done withrnatonal agricultural agencies in 
othier Latin Atier.,cn countries CIAT is fin.rced by a number of donors represented 
in tre Ccns,,tatve Group for Internationai Agricultural Research ICGIAR) During 
1981 ttjie 'e CIAT dtrofs are The Rockefeller Foundation. the Ford Foundatu,i. the 

Internatonai 6ank for Recirstructon .nd Development lIBRD) through the 
Internitonal DuNelopment Association lIDAI thie Inter American Development 
Bank 11DB, fhe Eu upean Economic Ccarmnv iEEC) the International Fund for 
AgriCulturai De ,lumrt Of AD) the li'ternat.onal Uevelopment Research Center 
IIDRCI and Ine foreign as~stance agencies of the governments of Australia 
BelgiLIm Canada tre Federal Republi of 6...AV Japan Mexio the 
Netherlands Noura Spain Sovtzerland the United (ngdom and the United 
States In add,t,on special project funds ire supplied by various of the 
aforementioned donors plus the Kellogg Foundation and the United Nations 
Development Programme IUNDP) 

Information and conclusions reported herein do not necessarily reflect the posii on 

of anv of the aforementioned agencies, foundations or governments 
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The Consultative Group for International 
Agricultural Research (CGIAR) 

The Consultatrve Group for International 
Agricultural Research (CGIAR) was form-
ed in 1971 to provide a mechanism for 
mobilizing financial support to the various 
international agricultural research centers 
and organizations The creation of the 
CGIAR indicated the desire of donor 
agencies to provide long-term support for 
ayicultural de'elopment in the Third 
World 

Acting on the advice of the Technical 
Advisory Committe --a panel of too-levelhicscintitsovrses tie eserchconsensus and provides an outstanding

example of effective, flexible andprgrams of the Centers - the CGIAR is successful cooperation between the in­
able to assure financial donors that their 
resources are being utilized to achieve dustrliea deeoingeworldseHead­maximum benefits Ti soundness of this quartersofficesare furnished by the World

maxmumbenfitT sondnss f tisBank in Washington, D.C. The Bank also .ystem is evidenced by the fact that donor membershipintheCGARhasgrownfrom 

15 in 1972. who contributed abou: US$20 
million, to 35 in 1980, with a total 
contribution of about US 126 millon 

Each center or organization in the 
CGIAR system is autonomous, with :ts 
own Board of Trustees or other governing 
body Each develops its own budget 
cnsistent with the overall goals of the 

CGIAR system lndi #dual center budgets 
are submitted annually to the International 
.enters* Week, during which each center 

presents a short review of its programs 
and accomplishments before the body of 
CGIAR donors and other representatives 
Funds are provided for each center's 
budget. ccnsi.tent with th" total money 
pledged to be availahle for the coming year 
and the center's piogram in relation to the 
gnals of the system 

ThenCIAR cpratesino syandiby 

Bn nWsigo.DC h akas 
provides the services of a Chairman andthe Executive Secretariat The Secretariat
of the Technical Advisory Committee is 
provided by the Food and Agriculture 
Organization of the United Matons, in 

Rome 

The nine international agricultural 
research- centers and four associated 
organizations have the following research 
responsibilities and locations: 

http:nWsigo.DC
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Centrc Internacional de Agricultura International Livestock Center for AfricaoJ 
Tropical. CIA. in Colombia cassava, field ILCA. in Ethiopia livestock production 
beans. rice and tropical pastures systems 

Centro Internacional de Meloramiento de International Rice Research Institute. IRRI. 
Maiz y Trigo. CIMMYT. i.i Mexico naize in the Philippines rice 
and wheat International Institute of Tropical 

Agriculture. IITA. in Nigeria farmingCentro Internacional de Ia. Papa. CIP. in sytmrai.icotsndubr 
Peru otatosystems, niaize, rice. roots and tubers 

Peru potato (sweet pOt3toes. cassava. yams), and food 

legumes (cowpea. lima bean, soybean) 
International Center for Agricultural 
Research in the Dry Areas. ICARr)A. in International Laboratory for Research on 
Lebanon farming systems. cereals, food Animal Diseases. ILRAD. in Kenya 
legumes lbroad bean, lentil, chickpea) and trypanosomiasis and theileriosis of cattle 
forage crops 

West Africa Rice Development Associa-
International Board for Plant Genetic tion. WARDA. in Liberia rice 
Resourca. IBPGR. in Rome. Italy International Service for National 

Agricultural Research. ISNAR. in the 
International Crops Rest:3rch Institute for Netherlands 
the Semi-Arid Tropics. i RISAT in Indii 
chickpea. peg.onpea, pearl millb. Internationai Focd Policy Research In­
sorghum. goundnut, and farming slitute. IFPRI. in Washington. D.C. 
svysternis analysis of world food prubleins 
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Centro Internacional do Agricultura
 

CIAT started operations in 1969 in 
Colombia The objective of the center is to 
generate and deliver, in collvborauion with 
national institutions. agricultural 
technology which will contribute to in-
creased production productivityand quality 
of specific basic food commodities in the 
tropics, principally in countries of Latin 
America and the Caribbean In this 
manner, CIAT seeks tu help improve the 
economic situation of the agricultural 
producers and raise the nutritional levels 
of both rural and urban populations 

In the course of its activities, the Center 
has made use of its comparative advan-
tage in international research and training 
and has focused its resources on three 
important food crops in the region dry 
beans, cassava and rice, and on the 
development of improved pasture 
technology on acid infertile soils where 
beef and milk production can be expanded 
The primary goal with beans, rice and 
cassava is to increase their productivityon 
lands presently under cultivation i. the 
case of tropical pastures, and again in 
cassava, the Center is aeveloping im-
pro ed technology that will enable in-
creased production of both crops on lands 
where other species cannot be 
economically produced. 

Tropical (CIAT)
 

Each international agricultural research 
center has its own clearly defined areas of 
responsibility. In the case of CIAT. they are 
the tropical areas in the Western 
Hemisphere, but the Center also works in 
other regions Among the centers, CIAT 
has worldwide responsibility for research 
on Phaseolus beans and responsibility in 
all regions, except Africa. for improvement 
of cassava Rice improvement is restricted 
to Latin America, with the cooperation of 
*:w International Rice Research Institute 
(IRRIj. in the Philippines While not a part 
of CIAT's basic program, the Center 
furnishes a base location for maize im­
provement in the Andean region under the 
responsibility of the Centro Internacional 
de Mejoramiento de Maiz y Trigo (CIM-
MYT) in Mexico 

CIAT is a member of the CGIAR system, 
and as such it has its research responsibi­
lities and finjncial support coordinated in 
accordance, with tL.e overall goals of the 
system The following CGIAR members 
contributed funds to CIAT's core budqet in 
1981 TheRockefellerFoundationtheFord 
Foundation, the International Olank for 
Reconstruction and Development (IBRD) 
through th. International Developmenlt 
AssoLation (IDA). the InterAmericdr, 
Development Bank (IDB), the European 
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Economic Community (EEC). the Inier-
national Fund for Agricultural Develop-
ment (IFAD). the International Deve.lop-
ment Research Center (IDRC). and the 
foreign assistance agencies of the 
governments of Australia. Belgium. 
Canada. the Federal Republic of Germany. 
Japan. Mexico, the Netherlands. Norway. 
Spain. Switzerland, the Jnited Kingdom. 
and the United States In addition, special 

project funds aretsuppliedbyvariousofthe 
alorementioned donors, plus the Kellogg 
Foundation. and the United Nations 
Development Programme (UNDP) 

CIAT collaborates with many national 
and regional institutions in the 
Hlemisphere in the adaptation and evalua­
tlion of improved technology and with 
training of their professional personnel 



Foreword
 

Last year we compared the Agropecuario (ICA). New data 
movemenr of germplasm through compiled in this report shows that a 

the various stages of crop large number of other countries 
improvement with the flow have also greatly increased their 
occurring in apipeline. In this Report, rice yields as a result of new 
exciting new examples are varieties coming out of these efforts. 

documented ol an increasing The expectation that other CIA T 
volume reaching the discharge end programs willsoon be able to report 

of the pipeline as more national major increases in national 
programs have named new varieties production and productivity for their 

based on CIA Tdeveloped lines, and crops is enhanced by preliminary 
some cases of measurable impacts ieports of large cassava yield 
on national production are increases in Cuba as a result of 

beginning to be noted. The naming adoption of CIA Tgenerated 
ofnew, more productive and disease techno!oy. 
resistant bean varieties in several 
Central American countries, and the Such encouraging results are 
naming of Andropogon gayanus as possible only when national 
a highiypromisingnew grass variety research and extension programs 

in Colombia and Brazil, are are able to play their key role in the 

examples of the flow passing from evaluation, adaptation and transfer 

CIA Tthrough the important "check of new production technology. It is 

valves" of national programs to encouraging, therefore, to note in 

farmers and ranchers. this Report the many ways in which 
the collaboration between CIA T's 

The dramatic increase in yields programs and national programs is 

and national production of rice in being strengthened. Examples 
Colombia has for several years been include. the expansion and 
the chief example of the refinement of cooperative testingof 

collaborative efforts between CIA T promising forage materials; the 
and the Instituto Colombiano further fine-tuning of bean 
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nurseries to national program 
requirements to avoid overloading 
cooperators with materials unsuited 
to local environments or consumer 
preferences; the increased use of a 
combination of short courses inA 
production research for the various 
crops followed by disciplinary in-
service training to individualize 
training programs for specific 
needs; the expansion of the number 
if audio tutorial units and the 
increaseduse of these in national 
training programs; the full 
development of the Seed Unit to 
train seed specialists and help 
promote aproductive seed industry
inthis continent. 


The results reported here also 
continue to support the validity of 
CIA 'slow input philosophy at the 
same time as world concern grows 
over the feasibility of technology 
overly dependent on high energy 
use. Many examples are given of 
progress in our attempts to reduce 
dependence on high level inputs 
through resistance to insects and 
diseases; adaptation to adverse soil 
conditions, tolerance to drought; 
greater intrinsic efficiency in the 
uptake and utilzation of nutrients; 
and reduced tillage requirements. 
These confirm the possibility of 
producing technology which will 
increase production and 
productivity while responding to 
cost and energy constraints, 
Potential inequities in a,.:cess to the 

benefits of the new technology will 
also b substantially reduced bythis 
philosophy and these 
achievements. 

At the same time the results 
reportd her werembeing achieved, 
scientists and admlinstrators at 
CIA T were developing a long-range 
plan for the Center for the decade of 
the eighties. This plan will be 
published in mid- 1981. Studies 
conducted to p;ovide a soco­
economic context for this plan 
demonstrate the urgency of 
increasing food production in theLatin American tropics.Statistics 

compiled from various sources 
reveal the extent to which increased 
production is lagging behind 
,ncreaseddemand for the 
commodities in CIA T's mandate. 
Information on the percentaes of 
the populations of various countries 
receiving less than minimum 
requirements of calories and 
protein, as well as data on the 
percentage of income spent on food, 
highlight the human impact of the 
supply/demand statistics. The 
"'bottom line" of CIA T's efforts is to 
make a contribution to the solution 
of these serious problems of 
malnutrition andpoverty, 

I wish to thank my colleagues for 
their dedication and industry, and 
the prolress they have made in this 
noble task. I wish to thank the 
growing number of donors who 
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continue to make this work possible. budget constraints, encourage us 
In 1980 Mexico joinedthe list of the greatly. My colleagues and I are 
contributors to CIA T's core budget. grateful and hope the readers of this 
This expression of support front a Report will share our sense of 
country in the region CIA Tserves, as excitement over the results being 
well as an increased levelof support achieved. 
by many donors in the face ofsevere 

'ector General 
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Highlights 

In 1980 the Program continued to improvement of such lines is likely

make progress in incorporating to Le helped by the acquisition in
 
resistance to bean common mosaic 
 1980 of a new experimental substa­
virus (BCMV) in all improved bean tlion named CIA T-Popayhn, leased
 
hnes.high levels and frequency of by the Fundacion para la Educacidn
 
resistance to common bacterial Superior (FES), where the in­
blight (CBB) were achieved in the termediate altitude and climate and 
Bean Team Nursery (VEF). as wellas low soil phosphorus enhance 
advances in multiple-disease research selection and screening 
fesistanc, breedi.,g. More selective possibilities of the Program­
use of different (ourcts of 
resistance, and a greater emphasis Another highlight in 1980 is the
 
on breeding by color and size to 
 initiation of cooperative efforts with
 
produce Improved lnes that meet bean-producing nations in Easter.,
 
local consumer preferences help the 
 Africa - the second nost important

International Bean Yield and Adap- bean producing area in the tropics
 
tation Nursery (1BYAN) protide after Latin America. 
nat'onalprograms with ottly those 
experimental lines that satisfy local The agroclimatic study of the 
requirements. Bean Program target area continued 

with the objective to characterize 
Cuba has made solid advances the chmate, cropping systems, and 

using I8YANmaterial4.some20,O00 factors limiting productiot, in 
hectares were planted in this different areas, and to better define 
country with the ICA-PiJao variety; the global importance of specific
Nicaragua released variety BAT 41 constraints. Thus in 1980 it was 
under the name "'Revolucin 79; able to list areas susceptible to 
Boh via planted BAT 10 and BAT 76; anthracnose and to show that 57% 
Honduras named Acacias 4, and of the target area production, 
Costa Rica the Talamanca variety, equivalent to approximately two 
The three BGMV-resistant varieties million to'is of beans, is subject to 
released by Guatemala at the end of this pathogen. 
1979 are being mu/tipfed for dis­
tribution of certified seed. Further 



The common bean. an irmport:nt lood crop in 
tropical zones. is produced by small larmes 
primarily in issociation with maize, in poor 

soils .nd witfl limited inputs Bean production 
has not kept pace with the rising demand for 

S,. 
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Figure I Beanpoductonregions int jgw awe 

Background and Objectives 

this product. it is limited by the plant s suscep­
tbhilty to diseases and pests. its physiological 
defects and the periods of droLght Thus. from 

the outset, the Bean Program has sought, in 
conjunction with national bean programs. to 

increase the yield of the common Nean through 

the developmenl of improved vartetes these 

improvement efforts have concentrated initial. 

IVon disease resistance, commercial accep­

tability end adapt.bility to bean producers 
crOpping sysVems 

J04 
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Activities in 1980 

Germplhm Screaming and Improvement 

The Bean Team S developing experimental most usedwideiy cropping systems in the
lines resiSdant primarl t BCMV. rust COB, region It is possible to select for high yields.
3flthracnose angulr lieif 4)oi and fmpoasca bolh in maize and its associated bean tines. as
it Seeks &>t, it) in4prove plant architecture 5;iown in a Ittrial carried out at CIAT Palmira 

muStlI aS d 0:beaSe d',UolJ1Le inechanisl 
 to tlsted h! efficiencLV of the early generalion
irlcre&Se ,,e( dtlospt)eie rniltrogen fxdtiln selection nelhodolo, ised to maiinze bean 
and i!ctdri,,ie tu (irOuhjti! d tow Soil 
thust, s Tlrnt 1 reticis te - Program s 

n t,* ar,djt Ii, m' 5jet ar- ,al needs Iable I E volution of international bean 
kit the kowivntrs i , vpressed in the nursens in rspons to regional 
grp ng t IBYA,% entries !)iy colfrS Valation in commercial sed 

requirements 
Tre bedji g rnlplatsmn collection managed by . .... ...
 

the CIAT Ge'teti.t Hesores Ulit Lurrently er oat No
 
contanis tmre tha ,JO 

Veat Habit I f~lt L.,101 
C00 tcX eSSiOnS o_

PhaSeL5U bean1s 21 (Y U f Whichl belongtoP 19 6 bush one aAIcols
 
ulyaris Appro.rmatelv Ure half of them have
 

been niultpled ard evaluated, and 10.000 1977
 
have beei catalogued for iiformnation and 1978 bush 
 1o black 
distribution ,jurposes compuler files on the oi-blak 
complete collecouie nd information on 32 
descriptors related to thE four Cultivated 1979 Iw 11 
species iP vuiga is. P iuldhu, P co cmneus 
and P dcudolius) are available 

bhn red 

Climbing bean improvenienit projects were 
divided amonig different climatic locations at 
CIAT Palmira CIAT Popayan. ICA La Selva. iM boo 0-1104" 
and ICA Obonuco. the latter two stations 
having mean temperatures of 1 7 IC and 1 3C,­
respectively Genetic improvement in these 

-

two stations requireS more time because only 
one. or two generations at most. are produced " 
annually Field selections are done under relay 

-

cropping or in association with maize the 
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4jelds Nhtid I 2I l t'es , ridize as a Proletllol agamlllt k 'lI, I sItdin,L it the virus 
leSuLI J t of (t lt ttll ll T it' ')uyad 1 ilnlilz the Proyfarll S 111k k)lOfp d loit, through 

dild hij' i i-rrelation i9olldb~rdlioil IVI 

otianed betvween f 3 tarniv Veid and the V-eld gentes '.to qviltt I T'.1r ils vfiuse F.1 

of selected F4 lines ytlr'efdlio's hadi uvt-t at CIAT 

I.adfe I dVS t kb.J J was ALNh Hol)ifidi rt essive 

idhtitd, tested 
T|ie t~,,IaidtC+n du~tl t cul + t,,r+:l commt , Tean 

luat i iw it rd1V 1,i 200I] pOdnBreeding tot v,us Iesiblaice LAjlltiUC(i with ii l t 


emylp ldSIS Of) Ide:t1t 
catiW1 a ld selel.(2
primdr 


-'!Lh Uldtlct 1110+ t'mdaldtt'tl I)Cf +)k dair li orevr 

xi for bean common mIlosaiJ v in i I BCMV) d rid
 than z)U0() piat'ltsIil! 

bean golden mtusai .irus iBGMV! being 
studied with lower emnphasi, are bean yOlowS 

mosati( virus IBYMV) the epideI ology of S eS of 111V I OI SO i ed with somestrans ofI t nnnno11ilf soybleikgaf 11nOsalt virus 

Soytedn mosaic virus tSMVf, and the beanchlorot~~~~c mufl ar"Iten ';epto :.'di At CIAT+wrbeM ae t razld 
chiorultcmSttle virus Sevt'ral solates t MV were It sled on the 

The BCMV screer,,r inethodology BLMV (Irtlerelitial kultly a and results in­

developed by the Program seeks to introduce d.latted that tilt' tiket t ilitrlitaloti between 
the dominant necrosis gene (IPntosusceptible PhIdSOtIuS itJIqJtI5 aid BL.MV differs with 

germplasm this dominant gene prevents respect to SMV itins riuould be td Pei into 

systemic infection, which means that the virus dticount wienever beaIs are grown near 
cannot be seed transmitted As additional soybean fields 
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Chile is the counlry most affected by bean 
yellow mosaic viuusiBYMV Reuistan; cultivars 
ale being developeo with the cooperation of 
scientists from the Chilean Institute of 
Agricultural Research (INIA) 

Thebeangolden mosaicvirus(BGMV)project 
in 190 focused on incorporating resistance in 
nonblack grain types; efforts had previously 
concentrated on black-seeded types, which 
resulted inthereleaseofthreevarietiesbylCTA 
tGuatemala) which show excellent levels of 
res. tance beginning in 1980. work is being 
done to combine BGMV resistane in red and 
Carioca mate,$ls consumed in Central 
America ar4i Central and Southern Brazil. 

As to fungal and bacterial diseases, primary 
emphasis continued on identification and 

selecton for resistance to rusL anthracnose. 
angular leat spot and common bacterial bight ­

all diseases receiving high priority attention in 
CAT. Advenced materials Were also evaluated 
for their resistance to pathiens causing so 
called lower priority diseam such aspowdery 
rmldew, halo blight. white leaf spot root rots 
and nemamodes. 

Pathogenically. rust and anthracnose are 
highly variable, making the identification of 
improved geimplasm with stable resistance 
difficult. fonsequently, the CIAT Program is 
following the strategy apploid for other dos­
eases which involvesregonal and sequential 
evaluation to expose geirmplasm to awide local 

varwiy of pathogen populations; the trials 
caruied out in Palmira are todetect resistanceto 
rust and common bacterial blight, and in 
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L :lie's sht tig fesitanlce ot su.scep 

t.bifht t j1?guior i je¢dI spot 

CO~'prj(JI' fesill eJii hIo~7 ?~
 

tte Ir',d bfi',z' /I HAI I 1I73 7r'51,r
 

PopaanIto anthracnose aid an jular leaf spot 

Materi.ls resistant to these dise ses in Colomi 

boa then unuergo furthier inler idtionial testinl 

as in the hInternrailurial Beji Rust Nursery 

lIBRNland lhe Internadtonal Bedi Arithricnose 

NU'rsr, IBAN, 

The breedrn pro.jran is using sources with 

higher anthracrnose resistince than that of 

Cornell 49 242 in 1980 bushi bean crossing 

was expanded to include resistance in 

materials intended for Argentina and the 

Andean highlddS in additioln to lines being 

Oe,eloped l-r Brazilian ard Mexican con. 

( tons The backcrossing program initiated in 

1979to incurporate resislanelobothaInthrac­

n)Use dlud BCMV iol( ttljti yieling(Wj cImbing 

bedn dLcess,oiS was extended to include 
eCuiAdri vaWniele aid red seeded ICA lines 

adapled to tie higthldrds Cornell 49 242 has 

been replaced as double resistance donor for 

BCMV and anfthracnoseby hreeclimbivbean 

breedring lines IV791 7. V7918 and V7920j 

http:Materi.ls
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on reproductive adaptation under leafhopper 
70 stress, and relative yield losses 

60- J6 1 t plants ha Besides leafhoppers. screening for 
resistance included red spider miles and 

- -5-] - S - bruchids 

i33 to, Two architectural traits of the plant are hw nly 
40. associated with bean bush yield the numLfer of 

E , pods and the number of seeds per plant Workis 

. 30"30 -- . 
0 ,'underway

.0'6 
* 

7,o size. 
to modify them by reducing foliage 

internode length and pod size In some 

'1 xAT76 - BCMV resistant lines it has been possible to 

20 i1Si 10 transfer the principal traits mentioned These 
lines could be used as parent:= in crosses with 

. .high yielding commercial cultlivars 

(BR) J. folerance to moderately acid soils is another 

ftmor sought inbreeding and genetic improve­
37 4 9 ent Plants that are efficient in using low soil 

Days after germination phosphorus are not necessarily tolerant to 
moderate aluminum and manganes- toxicity. 

Figure 2 Effect of rensir, on bacterial blght however, black andcolo -seeded materials like 
dewelopnientnaresistantandasuscep EMP 28. BAT 458 and Carioca combine 
tibte bean vt'iety efficiency in low soil phosphorus use 

with tolerance to moderately acid soils In 
preliminary studies. the latter appeared to be 

based upon the efficient use of absorbed P. not 

Empoasca Araermnrr (leafhopper) continued on its efficient extraction (Table 2) Crosses 
to receive preferential attention in the search carried out in 1980 seek lines combining 

for resistance and tolerance to insect pests tolerance to moderately acid soils with 
Almost 4000 materials from the various resistance to anthracnose, angular leaf spot 
Program nurseries were evaluated as part of and common bacterial blight 

this work. and one third rated as resistant The 
International Empoasca Resistance Nursery Selection of varieties tolerant to water stress 
OIERN) was sent to Mexico, Honduras. uses two criteria the percent yield reduction 

Guatemala. Brazil and Peru Percentage yield associatedwithdroughtstressanithesumma­
reduction is a better selection criterion for lion of the canopy temperature differential 
Empoasca resistance in breeding nurseries during the stress period Table 3 presents the 

than visual damage score, consequently, the lines of P vulgaris showing the highest levels of 
following modifications were introduced into dr ught tolerance in terms of the abovecriteria 
the selection procedures the elimination of At CIAT.Palmira. an experiment conducted to 
susceptible materials using the visual damage determine the causal factors associated with 

score, and selection for high resistance based yield reduct;on due to drought stress showed 
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Tiae 2. Yield end P mecit infice acceesn_ionepiee @f one and the 
using P undi,diflewnt P rtiftl bvnd. 

YOid 9/rnr 

P absorption. 
mg P/25 plants 

that water stress affects photosynthetic ef-
fciency and such morphological fact(rs as the 
number of pods having seeds, grain growth rate 
and seed weight 

Breeding for increased nitrogen fixation in 
bush bean cultivars was initiated in 1978. in 
1980. 200 new crosses were made in the 
glasshouse. and field evaluation of F2.F 3and F4 

Applid P Efficie,nt Inefficient 
(kg /ha aaession aions 

67 66
 
11 77 71
 

33 II 96
 

349 214 174
 

0 38 46
 
11 44 51
 
33 53 59
 

349 86 83
 

materials was initiated in Popayan and San­
tander de 0uili'-

The evaluation of bean quality done by the 
Nutrition and 'ood Quaality Laboratory monitors 
nutritional qJality in genetic improvement 
programs Th:' ,arrent aim is to see to it that 
new lines mai,tain nutritional value while 
resistance and yield are increased The 

P abevption 01 mWCetfiit 
and efficoent accessions 
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T&bWe 3 P vuigans bsm ex ,btq drouhgtM okam accord& wParcsIu ysld uductiOn nd thOto 

acc-.leted mm .1 " canopy mmseotum d ffentol (,&T.*Cl. 

Ymead (kg ha) Percent reduction Rank 

Vwiety Control Drought Y*ed .ATC' % Reduc TC 

G 5743 2389 2310 33 289 1 3
 

A 54 2644 2292 133 327 2 8
 

BAT 336 2519 2028 195 386 7 10
 

SAT 258 2411 1644 23b 310 12 7
 

A 27 2987 2126 288 279 18 2
 

BAT 131 1932 1391 280 255 19 1
 

Rank 33-937 255-1231 1-216 1-216
 

LSD (001) 256 314
 

Summaoon to 23 days ot & 

laboratory evaluates beans for protein content were neutral in terms of seed protein content; 

water absorplon coc ing time. broth the seloction *,nrIBYAN- 1980 materials was 

thckness, flavor, storability and consumer neulFtr ,-.termsofp.oteincontentand cooking 

acceptance Studies on storage and seed coat time but showed a strong tendency against 
hardening showed that EP 1980 selections hardening of seed coat 

General view of the new station CIA I-PopVAn 



Uniform Evaluation of Promising
 

Promising lines or cultivars which are 
genetically uniform and resistant to BMCV are 
evaluated in three stages The Bean Team 
Nursery. VEF. the Preliminary Yield Trials. EP. 
and the International Bean Yield and Adapta­
tion Nursery, IBYAN 

The Been Teem Nursry (VEF) is a mul-
tdisciplinar' evaluation of materials in terms of 
their resistance to priority diseases and their 
adaptability, it covers CIAT ines and materials 
from national programs and the germplasm 
bank In 1980 the VEF nursery comprised 166 
climbing and 391 bush bean enti ies Therewas 
a notable increase in COB (Fig 3) and 
anthracnose-resistant lines 

The Preliminary Yield Triale (EP) evaluate 
promising VEP materials which in addition to 
BCMV resistance, are resistant to at least one 
other disease or pest and show adaptation at 
CIAT-Palmira andor CIAT-Popaybn Newly 
developed lines are evaluated for yield. 
nitrogen fixation, nutritional quality and 
resistance to a range of diseases, drought and 
low soil P A total of 91 advanced bush bean 
lines and 14 climbing bean lines selected from 
the 1979 VEF were evaluated for those traits at 
several Iccations in Colombia and Costa Rica. 
and in the United States, the Netherlands and 
Tanzania for protein content, for resistance to 
races of anthracnose not found on CIAT testing 
sites, and for bean fly 

Yield trials were conducted at CIAT-Palmira 
and CIAT-Popayan under moderate fertilizatlion 
similar to small farm conditions and both with 
and without chemical protection against dis-

and Improved Materials 

90 

8o 

70 

60 

5
C50. 

40 

u 

30 

20­

t0 

Resistant Intermediate Susce..le 
' VEF 79 []VEF So 

Figure 3 	 frequency o resistance and tolerance 
to CBBthee valuationnurseres. VEF 

1979 1980 

eases aid pests Each group of entries was 
compared with commercial varieties and 
international and elite checks of similar color 
and growth habits. All entries outyielded the 

controls (the ten best by 500 kg/ha) oven 
though some of the controls were such well 
known commercial varieties as Carioca and 
Aroana (Table 4). All entries evaluated were of 

commercialcolorsorvery close tothem.Likelhe 
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Germplasm improvement and eva. -,o scherie of the Bean Program 

Multipication v ICA Pi/ao seed in Cuba­
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Table 4 The outstanding colored matnrials bush bear., the climbing beans were planted
from 1980 EP trials ot CIAT-Palma without protection in CIAT-Palmira and with
under non-protected conditions and without protectien il Puayan.the results 

Growth YVeld are presented ,nTable 5 The yield differenes 
Ildentif cation Habit (kg hal between LreediiN lines and controls are 

smaller under non protected than underBreed ng materials protected conditions, especially in the black. 
I A 51 Il 1783 seed color group As in previous years, the 
2 BAT 794 1 7:5 ,'esultsof all evaluations were published in the 
3 BAT 874 II ?739 
4 iAPAR RAI 54 II 1734
 
5 BAT 947 1587 able 5 Climbing bean breding lines as cot­

6 G3 6520 I 1478 pe4edHtocontrols inClAT- Palmirsand 
7 BAT 936 II 1464 CIAT-PopayiM.
 
i BAT 331 II 1425
 

ti k48 II 1424,t Yieldlkg lia)
10 BAT 805 II 1411 Identmfcai&,n YedkNon protected Proiected 
Mean 1580 

,..iAT Pj,T-, Al,, V J, - A! 
Controls 

V 7936 1862 2366 2622
1 CARIOCA Ill 1502 V 7939 1640 2035 2723
 
2 EX RICO 23 li 1303 V 7923 1610 1308 2510
 
3 G 4421 II 1300 V 7944 1,I91 1963 2733
 
4 NEP BAYO 22 C 286 11 1224 V 7945 14j7 1971 2040
 
5 AROANA If 1206 V 7955 1425 1441 2'Z
 
6 BRAZiL 343 II 1141 V 7917 1415 2617 31"­
7 BRAZIL 2" I 1106 V 7920 1244 2999 3240
 
8 SWEDISH BROWN I 
 693 V 7921 1210 1668 
 2617
 
9 NEP 2 II 415 
 V 7913 1189 1339 1588
 

Mean 1099 V 7918 1148 2750 3205
 
V 7959 1073 2157 
 2738


Ehle Checks V 7949 983 2345 2919
 

1 CAROCA III 1549 V 799 769 
 1965 2370
 
2 BAT 93 II 
 1339 Mean 1330 
 2138 2629
 
3 
 BAT 332 II 1132
 

Controls
 
Mean 
 1340
 

G 2006 2245 1732 2518
Mean of 61 breeding G 2525 1664 1789 2144
 
materalstested 1161 G 2258 1581 
 2446 3135
 

CV % 
 187 Mean 1830 1989 2599
 
LSD 05 
 378
 

CV r) 16 12 12
 

Iniefnat.onal cheas LSD 05 388 400 545
 



.5mlLekus and s osa
 
Woup of 19W VEF laoeS
 
fach seed reapsenisone
 

EP catalogue which was distributed to &lf 
interested parties for their selection of 
materials. 

,The Intenatied Sean Yield aund Adepta-
tien Nu y (ISYAN) cosited for the Ifirst 
time n 1979 oilanes selected in the sequential 
evaluation system developed by the ProgramNE(VE-P.8YAN), The IBYAN bush Wan trial 

Aadvanced 
was tested in one trial for colored grains gnd in 

for black ones; 157 nurseries wereanother 
distributed in 33 countries, and the findings of 

64 had been turned in as of Oclober. 1980. 
Between 1976 and 1979. 515 nurseries have
been distributed. 80%otn 

In Colombia. performance of the BAT 271 
t black bean wasompressive.BAT 304 performed 

well in Peru. Braid. Venezuela. Ecuador, Costa 

Tablei . Resulsof ding b b tintmt 

Rica Cuba and Dominican Republic; OAT 240 
adapted to specific conditions in Venezuela 

The IBYAN of non-black matmials was made 
up of 25 lnes of variouscolors coming from the 
EP and, included one ICA lane, three inter­
national and three local checks. In 16 locations 
n 12 countries Caroca xW the BAT 86 and 

in 1 lnesplante d e A enOAT 661 lines planted wm~e outstanding in thethe 
trial. Genotype x environment n, 

teraction was observed an both coloed and 
b danblac s materi Popay 

Intrnational tests wih climbing beans 
Itan9l t h climbin eans

1978with three nurseriesof r black 
and asorted colors. Climbing beans have 
undergone Is genetic improvement #"I 
bush beans, are more sensitive to photoperiod 
and their adaptability is more limited. They 
underwent this year their first large-scale 

yildties. 

No. Y*d (kg /ha) Daysto flowering 
Yw Results Best entry Best local check Best vaiey Best local check 

1978,79 10 1351 1191 53 63 

197980 12 1826 1323 52 71 
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adaptation trial in association w "h or in relay 19 9 80 and showed v'ield ncreases oval 

cropping with maizeor inmonoculture. depen- checks despite their much snocler growing 

ding on local preference Some advanced season Ths'V were V7848 ibacki V781 tied) 

breeding lines entered for the first time in and V717 (other colors) 

Table 7 	 The ten blet out of 67 co4ored breediNg lines from 1980 EP trials unde protected all non 
protected condions at CIAT -Papaysrt. 

Protected 	 Non protected 

Identification 

BAT 1088 
BAT 799" 
BAT 838 
BAT 331 
BAT 477 
BAT 792 
BAT 839 
BAT 674 
BAT 1061 
BAT 94/ 

Mean 


Mean 
control 

* T .d'riti-cathonsxi in Cokoi 

Yield Yieid 
(kg hal Identifcation kg ha? 

3304 G 6520 2569 
3249 BAT 936 2447 
3200 BAT 839 2257 
3126 BAT 709 2233 
3105 BAT 1105 2179 
3097 BAT 337 2174 
3081 aAT 838 2142 
3002 BAT 874 2066 
3002 CENA 164 2 2063 
2945 BAT 1127 2044 

3111 1--an 2217 

Mean 
2463 control 1573 

snow matefialS Itat bemong to the ten best undef both cortii-ons 

Genetc improvement. which is the main 

activity of the Bean Program. needs the support 

of specific studies in certain areas Under non-

stress conditions, yield potential oi P. vulgar's 

was compared with eight other grain leg, mes 
With the exception of Arachis hypogea 

(peanuts). the Leaf Area Duration (LAD) ex-
plained a large proportion of the variation in 

yield of the eight species compared 

Yield models were designed for each growth 

habit to help determine the relationship 

Specific Studies 

between the morphological and physiological 

fact3rs on grain production Their basic com­

ponents were the Leaf Area Index (LAlI Crop 

Growth Rate (CGR). days to flower, and the 

number of nodes 

Likewise. a model was desiCned to predict 
crop phenology, which cldawods on 

temperature and photoperiod. and makes it 

possible to determine the suitability of the 

material for a particular region within the target 

area 



Evaluation of Agronomic Practices
 

Nitrogen fixation is one of the most !nportant 
agronomic practices unclef itudy with thr. aim 

of identifying and supplyirn the .'caerating 
programs with the best R phast'oh strains This 
year results were obtained from the first 
International Bean Inoculation Trial (IBIT) 

carried out with 10 superior strains of R 
phaseoh in seven countries of the region 

In five of the IBIT trials yield increases 
occurred after inoculatlion, strains CIAT 632 
and 640 in particular. were consistently 
among the best tested In Piracccaba. Brazil. 
strain 140 out eIdtd the control to which the 
equivalentof 1OC'kg urea ha had been applied 
Studies were initatled to evaluate the com­
petitive ability of CIAT strains of R phaseoh in 
view of the high populations of soil Rhzobnum 
in the IBIT sites in Mexic;o and Central America 
In 1980. a second IBiT was distributed to 14 
cooperating groups throughout the world 

-Another agronor c practice studied waE. the 
cultural control of E kraemerr(leafhoppers)and 
other insect pests In 1979 and 1980. it was 
reportedthatwhenbeanswereassociatedwith 
surgarcane. insect pests occurred in lower 
populations than in bean monocrops The 
experiments showed that the surgarcane-bean 
association isboth agronomically and en-

tomologically feasible 

Adequate on-farm storage of harvested 
beans could help the farmer overcomo the 
problem of price collapse at hian;est. Brucli'Js 
are responsibie for most storage losses but they 

can be easily controlled by applying a small 
amount of cooking G. to the seed. Trials using 

this inexpensive ncn-toxic technology were 
e5labLsheld in sevenr fafrms in Hiwta In a four, 
month storage period no damage to the seed 
accurred Oil treated beans are now sold in the 
Cah markets 

Experiments conducted in 1980showed that 
high plant density foments disease de,,elop­

ment in susceptible materials This ma- be one 
reason why farmers use lowplbnting densityin 
their bean crops However. the Program has 
devel.eJ resis'ant varieties thatwhen planted 
in high densities for better productivity do not 
show increased disease incidence (Figures 2 
and 5) 

Farm trials are the last stage in the series of 
evaluations of improved material and advanced 
agro.iomic practices The principal aim of farm 
trials is to provide researchers with feedback 
iniormatiun on the profitability of the new 

practices for the farmer and on the farm-to­
farm variabihitVin respect to new technoiogy. 
these variations result from differences in 
micro-climates. disease and pest incidence. 
fertility, particular cropping systems and in­
divdual farmer's ability. Samples are taken of 
about 15 farms in each ecosystem which make 
it possible to stratify the various economic 
responses to the new technology In Colombia 
in 1980 trials were again carried out on farms 
in Huila for bush beans and Antioquia for 

climbing beans, these two departments 
produce :ogether alriost one third of the beans 
grown in Colombia 

In Huila. bean-maize association was tried 
using Diacol-Calima and Suwan 1maize, both 

http:devel.eJ


Is 

100 Amohee owdwy Mi.,d 

75­

b 

so- bc. 

d d 

25 

c c 

d d 
br 

d 

rA Anpaia Leefspot WhieLaEsot 

75 
b o 

- - E-nie .. .. . . . . 
40~wn~ 1 E00l 

25- cd 

G2858 BLAT 166 BLAT 332 BAT 114 BAT 331 BT 43 

[]67 * 10 

Experiment 

plants tia 

1I Entnes 

133 a 10 plants ha 

E _ x-rm i 2 

26 7 x 10Oplants,'ha 
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Figure 5 Plant population density x disease interacions. 
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under minimum inputs The resulting proflis Preliminary observations Indicated that mul­

were much greater than they were under ching, a common practice in Costa Rica. is an 

monoculture practices primarily as a result of effective cultural control of this disease 

the Suwan 1 premium prices and increased 

yield which almost doubles the local (criollo-) The BAT 332 line is resistant to BCMV and is 

maize yields Bean yields in association were moderately resistant to angular leaf SpOL rust 

substantially below monoculture yields Wet and several strains of anthracnose It was 

t|6ytil tuubiy [flit, bedii piAuucl;tun in Huila Lconilpdi'. an on-fairm trials with ICA line L-24 

4kg he) ) jkg hawe g 
1568­

164 BAT 332 5nerm 

Yi#ldS WiVoUI yirels 

1404" 4kgVhal qwairrig tQ/hal 
1387" 

266 ICA L-24 
BAT 332 324 

1138 

1063 
199 CAUM 1027 ICA L-24 36 

CAUMA 88 

939 
IEseett" 

tMM V 222 

717 
Me" m 	 om
 

m aaarsmft 

Hud& IOWA , 

* 	Sqnd-anli diffaleit ron farmers*yiekl & the 904 confidence lieiel 
Sognonicantly diflerent fron larmers yields at the 97 51t onflderice level 

.	 theHudafam survey indscaled a 26 6%feductionof bean yweds from assoiatiotn ulderin this smepwcentffegies an 
monaculiure this yewesinate of 939 kg ha forfarmeis wekw. estimate is also consisient wah the ymod, of Calis 

without spraying of 1027 kgha 

Figure 6 	 Farm yields of various varielies with and without spraying end high density compared with 
farmers' yields, monocu/ture systems. Southern Hula.1980 fundaimaged seed) 
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which is resistant to BCMV BAT 332 is not a 

variety with commercial seed color in Cclom 

bia but its nhigh yields without spraying 324 
kg ha more than ICA L 24 fully support 'he 

strategy of breeding for disease resistance ard 

incorporating it into .. 'mercial varieties 

In Antioquia trials were conducted on such 

agronomic practices as the use of improved 

supports for theCiprgamanto variety. increased 

crop densit, better disease control and new 

varieties The priLe of Cargamanto sharply fell 

in 1980 and the benefits defived from the 

improved praclices dlSO decigned During the 

1980 Itrids the yield from ihe new E 1056 

varietV was high but did riot outyreldCargaman 

to However. its resistrce to anthracnose 
reduced production costs and increased 

farmers profits 

Training 

Albert Ohongo. trainee fro'i Kenya. evaluates a been-maize relay system 

Training is one of tho Programs most Two workshops were o;ered nCIAT-Palmira 

important activities since it helps strengthen for plant breeders from razil and Mexio who 

national bean improvement programs In 1980. had the opportunity to exchange experiences 

69 professionals from all over Latin America and methodologips among themselves and 

received training at CIAT in short or spe,.alized with CIAT breeders and select lines of specific 

courses on bean production Also. five M S and interest to them in the Teams nurseries 

two Ph D candidates did their research work 

under tie guidance of Program scientists 
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Highlights
 

In order to develop improved yields for each of the major produc­
technology under unfavorable con- tion areas. The best lines have been 
ditions, it is necessary to understand tested in the regional trials with 
the cassava plant reaction to the simple improved technology. In 
various factors which constrain most cases, the local lines gave 
yields This year progress was made good yields with the improved 
in defining the manner in which technology, and yields were even 
water stress affects cassava growth greater with the best lines. Several 
and development. In addition, the of these showed a broad range of 
importance of mycorrhizal adaptability with excellent yields in 
associations in P absorption were several sites. 
clearly demonstrated. Mealy bugs 
are an important pest in Africa, and Ihe effectiveness of the improved 
several potentially useful biological cultural practices has been 
control agents were found in the demonstrated on farm trials and 
past year. Superelongation disease also on a commercial level in Cuba, 
is a major disease of cassava, and where productivity, on a large 
the causal agent shows con- number of state farms, has in­
siderable variation, its sexual stage creased from about 7 t/ha to more 
was discovered last year. than 20 tl ha. Several Latin 

American and Asian countries are 
The constraints on cassava now developing commercial 

production vary according to the varieties from material selected by 
growing conditions in different en- CIA T. The interchangeof such 
vironments, these have been defin- material has been greatly facilitated 
ed in broad terms and the yield by the use of meristem culture, 
limiting factors identified. There is a which has been widely accepted by 
strong genotype by environmental cooperating agencies as the safest 
Interaction; as a result, efforts have way of exchanging cassava clones. 
been concentrated, through 
breeding and selection, on develop­
ing improved lines with stable high 



Cassava is the fourth most important source 
of food energy in the developing countries of 
the tropics Most of the cassava is used for 
direct human consumption either as fresh roots 
or as a varietv of flours, but in the last few years 
the quantVt utilized in anifnal feed has 
increased and small amounts ae used for 
starch production and as rawthe material to 
make ethanol Increased derrand in the future 
appears to depend mainly on reduction of the 
marketing margin in the case of fresh roots and 
reduced production and processing costs for 
Ie other markets In the case of production 
costs casssavai has an innate auvantage over 
mnany other crops in that it grows well hinder 
conditions normally considered as marginal for 
cropproduction Nevertheless the crop is highly 
perishable unce harvested hence improved 
post harvest technology is of great importance 
ifits roleas a basic energy source isto increase 

Research results and some experience at the 
comamercial level indicate that cassava produc 


lion can be increased through simple Improved 
lechnology based on relatively low levels of 
purchased inputs and improved varieties 
Whde very high yields of 70 80t hahavebeen 
obtained on expertrmental siles with excellent 
conditions. a is of greater significance that 
under more marginal conditions yields much 
greater than the 1I 12 t ha average of Latin 
America have been obtained consistently It. 
then. appears possible to develop lechno!y 


that can increase yields in areas where cassava 
is presently grown and also to increase 
production by expanding the area planted on 
land that is presently not used for crop 
production This latter fact would allow In-
creased total production of cassava without 
displacing other food crops 

The potential benefits of this strategy are 
considerable Not only can food production, 

Background and Objectives 

through Increased direct or Indirect consump­
un of cassaiva bh in rdse. but a!su ntw,jobs 

and development can be expected in marginal 
areas foreign exchange can be saved and a 
(ieap sour( e of caluries be provided for the 
poorir segments of tht population 

In light of this, the goal of lhe cassava 
program Is to satsy d need for food and feed
 
carbohydrates t) converting 
cassava from a
 
trdditional rural staple to a major, 
 mult use 
car boh,,drate sour ;e in tropical food 
economies This can be 'June by exploiting the 
plant s carbohydrate production efficiency 
under sub oplinidl environmental conditions 
Thie cissava program thus focuses on both 
production and UtilldlZa n technologies par. 
ticularly for Latin America The program also 
recognizes lhe potential of cassava as a major 
foud and feed source in Asia and Alrica and will 
place emphasis on adapting technologies 

developed at CIAT to Asian conditions 
Ihis overall goal is to be reached through the 

following objectives 
To develop germplasm and associated 
cultural practices that require low input 
levels and are responsive to i'nproved 
management. to increase cassava produc­
tion per hectare In areas where cassava is 
presently grown 
To develop germplasm and associated 
management practices, which, under 
medium input conditions, will lead to in. 

creased cassava production in the acid,
 
Infertile. underunlized soils of the lowland 
tropics 
To develop systems that can be used to
 
Improve the utilization of cassava and allow 
inofe efficient use of cassava for either direct 
or indirect human consumption 
To strengthen national cassava researchand
development programs so that they can more
 
effectively carry out their role 



Activities in 1980
 

Studies of Cassava Production Constraints 

Cassava is g.ief ',i grown in marydinalareas 

'wNith poor soods without Ihe use of such inputs 

a, fertlzder5 pesticides and irr:yatior In these 

circunislances it is irportaut to understand the 

[jant s reaction to stress conditions and also to 

understand the ecosysturii in which the plant 

grows In order to do this thn.e characterist.cs of 

the major production areas of cassava nave 

been defined1 and the major constraintson yield 

and qudlitV assessed ITables I and 2) 

Cassava is frequently grown under con 

dilions of lImried water supply, this year 

artificial drought, obtained by covering the soil 

with plastic sheets, was used to study growth 

and development under water stress While 

total growth is reduced markedly by water 

stress the growth of the tops is reduced more 

than that of the roots and hence yield reduction 

is minimized A sparse root system, reduced 

leaf area and partial closure of the stomata all 

lead to a slow use of available v,-iter allowing 

cont iMLUed but rather slow growth during 

dkouglit per~o¢ls After a stress period car 

bohydrate supplies in the roots are mobilized 

and the leaf area rapidly increases largely due 

to an increase in leaf size The leaves on 

previously stressed planis are even larger than 

those nn non stressed plants in the recovery 

period Nevertheless. top growth of previously 

stressed plants in the recovery priod is less 

than that of non stressed plants, leading to a 

more favorable balance between tops and 

roots In the case of a vigorous variety, this 

resulted in greater yield of stressed plants than 

unstressed plants by final harvest, however. 

root dry matter content was slightly reduced 

http:characterist.cs
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Tatl. I Csasg piroductimon repone and tbw main cheactwt cs. 

Grovw,~j 

regiol 
General (Jscription arid 
representative areas 

Mean 
temperature 

Dry season 
duration 

Annual 

rainfall 

1 Lowland trupis wilrtlong dr, 
season iu uiuro(erale drnnudl 
ra."Iftal:t..! yi~df lu"I.1 

above 25-C 3-4 mo 700-1200 mm 
|unimodal 
distribution) 

tlioiel;,a Li,,i Cxriti,. Nataimal arid 
Gkii i,:r(0-M rlOdboi lrrern India 
Norlhejjsi,. Brazi Noritern Venezuela 
and ItDiarido 

2 Lowland t'ol)i s vittir'cAJekralt to 
'1Hg,; .­11,l 51d)doiaJ vlegttdion 
("1 -tri1.. -di| soIs toderate 

to0iorri 'Jr seasori lovy relative 
tILl I(}Iov tlj( l, i( $ atrjv o, 

above 25"C 3-6 mo above 1200 mm 
(unimodal 
distribution) 

Brazil 

3 Lowland tropi)s wit'i no 
pronounced lr( scasons figtr rainfall 
(Onslatr I( re,it ve ruritdn 

(Floreicid (Umbdo arid Leticia 
Cotonliha Aimaizonm Bsins f 

T 
Brazil 

Ecuadur a d Pt.,ru rdinfurests of 
Africa and Asia i 

above 250C absent 
or very 

short 

above 2000 mm 

4 

5 

Medium allitiwil tropics moderate 
(1r'season and temperature 

iCIAT Palmiraj and CIAT Qulichlao. 
Colombia COtSa Rica Bolivia Brazil. 
the Philippimes Africa India Indonesia. 
Viet Nam ) 

Cool highland areas moderate 

to high rainfall 
lPopayan Colombia. Andea.9 region, 

East Africa I 

21 --241C 

17'-200 C 

4 mo 1000-2000 mm 
lunimodal 
distrlbutionj 

above 2000 mm 

6 Sub tropical areas, col winters, 
fluctuating (laylenghts 

IMexico fCulacart. Soulhern Brazil. 
Cuba. Paraguay. Northern Argentina. 

Taiwan. Southern China ) 

min0 0 C above 1000 mm 
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in Latin America phosphorus is the major 
nutrient that is normally most limiting in the 

vast areas of acid. inferlile soils In both 
C 3rmagua and CIAT Cuilichdo. lines _re being 

screened for tolerance It low soil hOSlhhrus 
and high acidity In additiu-, mycorrhizal 
Inoculation has been found to increase the 

absorption of phosphorus by plants grown 
under conditions where low phospioruus 

levels preadil In gree., house trials a dramatic 
response to IlC olitn 'was obseried IF I 
When plants were iroc,;Jted. normal gr/t 

was obser,,ed e ,el without applied Pwihot rloclaio 
\NItto.l J rIoCUIdtIon hJiltS were Phosphotow ­

deficient evn, P a:id,silth 800 kg ha applied
ruac~~~twII) d" 17 v ll On y w e,oJ yfr ea( t(l IThi f1 L ll growthl o1il ' when 

Ohpicatiorls wure as , . !i aS 1600 xinO 2200kg 
r
3 ha Tn'ese 'esui]ts cleanri'ldi|cate Ifie 

LJepeId(iICe of cassd%-] on1 iu'.corrvnza in P 

deficient soil Ho v'et-r tie pr actcdl iII 

plicalt oils of this technroloy diae riot 'et clear 
TI,ni,.+;lye effii: er~c of nat ye and introduced 

St ldimsoriptiospt . .bsori) n are stili not 
kfio ri 

Manydsesesiaus~e iosesin assva. 
however resis. .'nce to riios" of these has been 

Ieniiedt loritu itielydise seresistancetends 
0 t Sld thrf0L,tble LJl lttle:'t be, l thoit tim~e llIn 1980, flovveverstae 1980.howevelr 

ett +e-u~a stage+ 
of ,':hace'lorn,t ,ri,tid'oti,.Jj. 

the ct usal agent of supe-relongition disease 

was discovefed and .e :lativey Identified as a 

species ol Eisirore not previously described in 

the hderature ifg 31 i iis fIrIdinrg Su~ggeSS tIat 

tWere may bt considerable yariabilit, in the 
pathogen the possille existence of 
phisoulogical races is under studi 

Considerable progress was also made in the 

slUy of cullivfar susc.pibllIty to post harvest 
deterioration Varietal reacion is extremely 
variable bott within and across different sites 
Exogenous applicaIofs of a compound. shown 
by work at the Tropical Products Institute of 

. 

London to be .mportant in deterioration 
resulted in effects similar to those found under 

natural conditions Pruning plants before 
harvest and stress cundstions were both found 

to reduCt hutsc't hi lily to physiological 
deterioration 1-..wever these treatr.ients also 
rcduced starct t ) tiet of Iht. mu,l,' 

In ai1iI u 1l btoS es iSet I ests re also 

onootait constraints on cassava production 
H t mIT1 varities. bil0gical control and as a 
lat resort Iimited use ufchi-icalproductsare 

.! jetd to detve lop| iilte: Jrahi pets 'ilaildge 
a. trhl Tit, biolog ijl control agents 

g'tp,trr l a r1( elono~m uJ. lbo ti egg 

fOU')d 10 ireas.!after initial 
Pit:,hk t)e, the htiorwv.orm d.rlrale caused by 

tiptj:t tt,aiks ni.ht h, greatlV reduced by the 
Iil.+ii( 

1
tt'.l~ natulLral et'irnesr"lt 

In the Americas natuoral enemies norunally
reduce levels of the rmnalybug to levels where 

the pest causes little damage However. in 
AfricaP Mar/oticauses severe yeld losses A 
species similar toP Ma,,tmiliot was Identified for 
the firt time, in Colorub:a. in 1978. and this year 

KiOdiploss coccdatrtm was s*own to be aneffectie iological control agent This agent 

1a, now been sent to biological control 

pr ograril s n Africa for furtrier testing 

\wVhieflies until recently, were considered of 
importance solely due to thi fact that the are 

vectors of African Mosaic Oiste-ase However. 
they can pet Se cause severe -vield losses ' 'le 
hybrid CM 489 1 was found to be Tolerant to 
Their attack with very little yield depression in 
spite of a heavy infestation 

The fruittly (Aniastrepha pickeh) does nol 
normally cause severe yield fosses. but it 
greatly reduces both the quality and quantity of 
planting material InsecLticides applied for the 

http:ri,tid'oti,.Jj
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-- Selection cicls-1 

Popavan Carimagua Media Luna 

Figure 2 	 Selection of yetnotypes with stable resistanceto bioticproblems in Popayan. Carimagua andMedia 
L uwa 

first three months of the growth cycle effective- screening will not necessarily determine the 
ly eliminate losses of planting material lFig 4) reaction of the plant to different diseases and 
However. the use of insecticides for fruitfly pests over several years Thus when the same 
control is only recommended during the early materials were planted over several years. it 
growth stages and on restricted areas for the was only after several cycles that lines truly 
production of planting materials Disease and tolerant to the disease and pest pressure, over 
pest control, in general. is based on varieial time could be identified (Fig 2 above) 
resistance and biological control 

A malor probltu with screening for varietal 
resitance is the fact that only one cycle of 
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figure 3 Ascositoma. asci andc d 
Sphocsiorna manihoticola ten lb"l 

tat'ivel identified as a species ol
 
Elsmno.: a) Ascositoma on sur
 
face of a stem lesion. /section P.
 
th,ough an ascostioma showing
 
well dehned Aocules with only "
 
one globose ascus ptr locLde. c)
 
rupturedbitunicate ascus show
 
,ig8 ascospores, di ascospores * *
 

showing mufilorm character ai 1, 0 INS
 

J100 
70­

a 

60 

0 40 -_ I I J 

0 1 2 3 4 5 6 7 8 9 10 

Months of crop protection 

Figure 4 Pfo"Liciion of fuitfl, JAnetrepha rmnihoti) damage-free planting Iaterial bv periodic 
applications o insecticide. 



Gentic Improvwemnt 

Disease and pest resistance, tolerance to 
stress conditions specific todifferentproducing 
areas, and stable yields of high quality cassava 
are the major objectives of genetic improve-
ment This is however. a costly and slow 
research endeavour, particularly due to 

cassava s l ny gfrnvth cycle Field evaluations 
must be (tne in erivironrnenlS similar to those 
where cassad lids been tiaditionally grown, or 
those of new growing areas so thal new 
sele(i tons rnaintain he same or greater levels 

of tolerance lo dise,ises, pests or other stresses 
than lhe naliv varie ieS For evaluation 
purposes, the program gives first priority to the 
follovng production areas Caribia in Ine 
Northern toast of Columbia, representative of 
larqe c, ssdva groving reas in the Americas 

and Asia Cariniagua in Ite Eastern Plains of 
Colomnbo with ,Icid infer tile soils and very high 
Uisease incidence represuntative of vast areas 

of underutilized land where cassava production 
could be expanoed Popavan. a high altitude, 
-cool climate zone arid CIAl Palmira with low 
levels of stress 

The program has developed a multi-stage 
genetic improvement procedure involving a) 
evaluation of germplasm accessions in various 
ecosystems for possible recommendation as 
new cultivars or for potential contribution as 

parents in hybridizati n programs. b) formation 
of broad based gene pools with high levels of 
resistance adaptation in specific ecosystems, 

c) fine tuning of the final product in the 
varietal improvement stage to assure accep-
tability in all aspects by producers, processors 

and consumers 

In Caribia. an outstanding germplasm selec­
tion. M Col 1684. and several hybrids continued 
to outyield local cultivars (Montero and 
Mant2ca). with several lines having high dry 

matrer content of the roots as well as good -,eld 

potential Three new hybrid selections were 
advanced to regional trials for further evalua­
tion in the hot lowland tropics In Carimagua 
the emphasis of selection continues to be a 
combination of stable yield with high dry matter 

content and disease and insect resistance Six 
new selections were passed to i,.gicnal trials in 
tropical savanna conditions Tables 3 and 4 
describe promising lines adapted to Caribia and 
Carirnagua conditions, respectively 

CIAT Palmira is a low stress environment 
where CIAT lines showed excellent yield and 
root dry matter content A good example isCM 
849 1 which gave a root yield of 71 1 ha year 
with 39% root dry matter content However. 

rather than develop varieties which occasional­
ly produce very high yields, the emphasis is on 
selecting lines which give good yields and 

which are stable over years ard seasons in 
each respective production region Good ex­
aniples are CM 342 170 in Caribia. and CM 
516.7 in CIAT Palmira At Carimagoa. in spite 

of e extremely severe stresses two lines. CM 
517 1 and CM 523 7. gave moderate yields 
with little vzriation between seasons and years 

The production of good planting stakes is 
difficult under high stress conditions such as 

those in Carimagua On the contrarV. ClAT-
Palmira is a low stress environment where it i . 
relatively easy to produce good quality planting 

material Nevertheless. several selected lines 
yielded well irrespective of whether the plan­
ting stakes were obtained from CIAT of from 

Carimagua (Table 5) 
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CM 342-170 
40 - Cadbis 

30 IM 91-3 

All entiy average 
20­

10­

0 I 
1976 1977 

1 
1978 1979 1980 

30 -Carugue CM 91.3 

CMSI7-1 

20-- / - CM 523-7 

10 All entry average 

1976 1977 1978 1979 1980 

60[ CIAT-P1amua M 516-7 

40 
 CM 91-3 

All entry average30 ­

20 

10 

I0[I 
1976 1977 1978 1979 1980 

Year of planting 

Figure 5 Exanples ol stable pyed lnes at rvee k cotanL 
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table b 	 Yield conpenson between Caim~lgua 
Cacnmegua 1planted October 1979). 

L-Fits 

New selections 

CM 9462 


CM 996 6 


CM 983 5 


CM 951 6 

CM 976 2 


CM 854 21 


CM 1012 2 


CM 840 323 


CM 8694 


CM 840 324 


Mean 

and ClAT planting stakes in selected casseva lines at 

Root yield with Root yield with 

Caromagua stakes CIAT stakes 
(Iresh , ha) Ifresh. t ha) 

31 3 	 347
 

299 	 236
 

229 	 not planted 

208 	 292
 
194 	 97
 

188 	 194
 

181 	 132
 

181 	 167
 

18 	 125
 

174 	 201
 

21 3 	 199
 

Cultural Practices and Regional Trials 

Improved varieties must be accompanied by 
low-cost cultural practices easily adaptable to 
small farm conditions For this reason, at the 
same time as new lines are developed. im-
proved practices such as weed control. 
management of mixed cropping systems, 
efficient fertilizer use. biological control. 
chemical protection and storage of stakes are 
developed and tested 

During the past year various herbicides and 
herbicide mixtures were shown to give effec-
tive weed control in monoculture and in mixed 
cropping systems In the particular case of 
purple nut sedge (Cyperus rolundus L ). one of 
the most difficult weeds to control, integrated 
weed control methods were tested (pholos 
following page) and found to be effective 

In many cassava growing areas the dates of 
harvest ands planting do not coincide, and 

consequently farmers have to store planting 
material During storage both the quality and 
thequantityofviablestakesdecline IntheClAT 
station stakes treated with fungicides and 
stored for six months remained viable and gave 
yields equal to freshly cut material (photo page 
38) 

Promising clones and cultural practices are 

lointly evaluated in regional trials The sixth 
testing cycle was completed in 1980 with 
harvests at eight Colombian locations, each 
with different edapho-chmalic conditions 
(Table 6) 

The best selected lines yielded 37 5 1 ha as
 
compared to 18 5 t ha with the best local
 
varieties, which in turn, yielded almost twice
 
the world average yield of about 10 1 ha This
 
shows the tremendous potential to increase
 
yields, even w'th local varieties, through
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improved management and also the further 
increases that can be obtained by adoption of 
superior lines Inaddition. severaI~fthes showed 
a broad range of adaptability, MCo 1684, CM 
3245b. and CM 489-1 outyelded thebest local 
clones in even out of eight sates CM 308-197 . 

andCM 462 -6i irnotfeqhti44-37.-
CM 321188.CM 311-69, CM 451-1, CM 471 ­

4 and ICA HMC-2. in live out of eight, 

After six years of regional trials, the three 
most promising cultivars yielded an average of 
346 t ha of fresh roofs as compared with 20 
t ha for local varieties These are notable 
increases as compared to the national Colom­
bian average estimated at I I I ha 

Cassava and mube.n intefctops in purple 
nutsedge contol eptnment Munybean provides a 
goodywu'.d covet is early s 30 days allearplanting. 
and shade is subsequently maintained thwough 
cassava Cabi.1, 1919 

lable 6 Main climatological and edaphic chauacwisties of the 1979-1980 Colombian regional trial 
sites. 

Site Attitude 

fmasll 

Mean 
temp 
VyCj 

Rainfall 

(mm)' 

Days to 
harvest 

Soil texture Soil 
pH 

Organic 
matter 

1%) 

P 
Bray It 
IPP'I 

K 
tmeq 
100.g) 

M09,d Luoi. 10 212 1190 328 Sandyloam 66 0 7 72 006
 
CL m C 2b ,069 30b Silty clay 4.2 051
9 4Ut 280 6 8 27.8 

loam 

Cd(er1nua 2(uU 262 2867 398 Siltyclay 4 7 32 19 014 
Rio hNogw 250 210 2009 329 Sandy clay 44 21 40 0.11 

loam 
Saat M41n1 300 250 2373 332 Clayi'! 42 32 74 016 

tAT 100 70 36 laP.imna 238 7i48 336 Clay 7.0 39 733 070 

CIAI.Gudlid 1070 230 1233 310 Clayloam 36 67 40b 03b 
Cdieddwiid 1200 222 1344 3b6 Sandy clay 5.6 32 40.b 0 36 

loam 

'| twil ain41ohwiwNmribe calsalv4 jptongI cycle;::ra 

http:321188.CM
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Cassava grown trom stoied steaes 

Farm Trials 

The new technology is evaluated under ed Yields were shown to be highly dependent 

farm conditions within the farmer s economic on rotation (Table 7). and it was evident that as 
context in the on farm trials This year farm rotatlic',s shortened fertilizers were required 
trials in Media Luna concentrated on further to maintain yields This is particularly irpor 
definition of varietal characteristics required lant on the smaller farms where pressure an 

for adoption, particularly in reldion to cassava the land is more inlense 
storage in the ground The principal means of 

regulating market supplies is through A major problem of cash flow exists with a 

staggered harvesting and. consequently, it is long growth cycle crop such ascassava. when 

very important to preserve - grown larmviers with limitedality and yield by financial 

during a prolonged period The local variety resources Farmers often intercrop cassava 

Secundina maintains quality and resists root with shorter growth cycle crops such as beans 

rot over a long harvest period, hence farmers or corn to imrprove their cash flow and also to 

can store their cassava in the ground and utilize the land more intensively Farmiers 
harvest according to market demands tend to minimize competition between the 

two crops by low density planting, however. 

yields of maize in Media Lurid were nearly 
In the Mondomo region of Cauca. inherent tripled with only a ininimal decrease in 

soil fertility is extremely low. and this iS cassava yields when plant populations were 

further aggravated by erosion F3rmers rotate increased 

cassava with fallow per Js to maintain 

fertility, however, as p essure on land In Caicedonia. a coffee growing area in the 

becomes more intense, rotalions are shorten Cauca Valley. cassava must compete with 
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high value crops High yields and prelerential including herbicides. fertilizer applications, 

price are obtained with the high quality and vertical planting The main advantage of 

cassava variety used in the zone Cassava the improved system was higher bean yields 

bean intercropping was tested using higher which provided ea;lier returns for the farmer 

plant densities and inproved management without reducing cassava production 

Tabie 7 	 Algodona and Amrricana yields by former as related to plot history and farm size. Mondomo. 
Cauca 

Root yield Root yield Previous plot history Rotation Farm
 

Amer scana Algodona index' size
 
(ha)it hal it hal 

85 166 1 year cdssava 
lb year-. fallow 13 448 

13 7 2 vbas ailiow 
I YUNIr * SSdava. 

10 years tallow 10 126 

114 10 years tallow 10 192 

66 87 8 years allow 8 45 

62 69 6 year, tallow 6 58 

35 65 2 ytars tallow 2 15.1 

46 4 7 2 years cassava 
8 years fallow 4 50 

27 2 years cassava 
2 wysars fallow 2 126 

fallow lmssujstwo times ve rumber of Previous years incassava
 

** b.,e firmr but ddiherev t plot lisu;lesfor t'letwo va rel-ts
 
•t( ,,i te, s nimber of veasm 

-Plot lust 

Cassava bean inteicrop 



Economic Studies 

FvPn thniuh ,,-sca is an important food 
source, mainly in rural areas, new yield-
increasing technology will only be widely 
adopted if the additional production can be 
easity marketed Thee are five existing or 
potential markets for r.assava fresh for human 
consumption. processed for human consump-
tion. animal feed. industrial starch, and fuel 
alcohol 

First priority is given to direct human 
consumption however. indirect human con. 
sumption through the poultry and feedconcen-
trate industry offers a promising potential 

Table 8 Per cent reduction in cost of poultry 

market for cassava A case study in Colombia 
estimated the price level at which cassava can 
enter into the feed industry and also the extent 
to which concentrate costs could be reduced 
The impact of lower cost concentrates, as a 
result of using cassava in feed mixes, and the 
ensuing lower prices of poultry, wasestimated 
Tables 8 and 9 illustrate cost reductions in 
concentrates arid benefits derived simulating 

three different levels of cassava production 
technology The data indicate that cassava 
could at least partially replace sorghum 
imports 

concentrates. with three levels of new cassava 
technology and three levels of inclusion of cassava in the feed mix. 

Per cent Levels of Itechlnologvy
 
cassava in 12 t 
 ha 15 t ha 24 t ha 
feed mix 

10 04 1.3 1.9 
20 07 26 38 
43* 106 55 82 

"Eci-trnuii,++ .~lJltirilnl .ii ,Ili icIs+'I' Ui h"ciin 1Jiixl¥ 

Table 9 Gross benefit from cassava as a chicken feed. Colombia. 8 U.S. (000). 

Per cent Levels of technology
 
cassava in 12 t ha 15 t ha 
 24 t ha 
feed mix 

10 206 658 973 
20 353 1320 1941 
43" 8 2795 4151 

*E ,onunvrcplpiniuIImal ill levels i Itechnoiogy 



41 

International Cooperation 

The nature of cooperation with different Particularly impressive advances have 

recently been made in Cuba and Ecuador. In thecountries depends upon the degree of develop-
former, Cuban researchers, who received 

ment of their respective cassava programs. 

However. t he overall objective is the same. that training at CIAT. returned to their country and 

is. to help them ,nciease cassava production selected three clones (two local clones and one 

introduced from CiAT) as outstanding. At the 

same time CIAT technology was validated andResults of coordinated efforts between CIAT 

and the national programs are encouraging and modified for Cuban conditions wth the selected 

support the philosophy of providing germplasm. clones This technology was then rapidly 

training and technical assistance A significant diffused to the state farms where it is now being 

of used As a direct result of this effort, commer­
result of this cooperation is the testing 

cial production on a largearea haslumpedfromimproved germplasm in several countries, and 

about 7 halornorethan20t ha. andcassavaits multiplication for use by farmers (Table 10) 

Vane ts and hybrids selected and distributed by CIAT now being used commerciallyTable 10 or 

multiplied for commercial use. 

Counlries CM CM CM CM CM CM 

MCol MCol MMez MCol MVen 0 Pan SMI- 309 323 306 192 407 30b 

1468 164 59 22 218 51 150 165 375 197 1 7 13 

Colombia 0 0 0
 

Dominican Rep 0 0 

Cuba 0 

Fcuadot 0 0 0
 

Brazil 0 a 
Mexico 0 0 0 

Honduras 0 0 0 

Venezuela 0 0 0 0 0 0 

Philippines 0 

AThailand 
0Australia 0 0 

0 pIanted cunu fc;dlciy 

L in mulhiphicalion 



vthCh used to be rationed is now sold freely 
t' rOL-j'Ioot ti1C (oonjry 

Ei(,,tIhr , I olpi ration with CIAI. made an : 
,q') ,,CrrL f' I survey of cdssava Results 

, aI itddlls were iar below those 
tA)1''lf~lrt.(J r lu Irial, selectedW It.( l with lines 
,ind r;l"'fkt'digrornomic practices As a result. 

IN AP forr,, inilated a ca ,sva program in 
1980 ,tI' ;v.iit fiJdirstmaniifig that it would 
r,1 ,vt, support trt;fm CIAT pdrticularly with 

t re erent e toi qir rplasir 

t)ril WVIthA i awj r II' A Vegedtivt'l produc 

r'd| i i(i|) %it '1 ,~I. S~tS~ i IS t!e Safe exchange of 

yi'ril')iis i~SSi's (iJl-tUfe haS noW bCoiicole 

1ft' mirolarilJ 1110Iai'ri fr exchange and In 
1980 ,,x, , - Imes ,.wirt, sent as meiSt te n 

,I!W,', to I Iijti COonlrieS. five of them in 

Sit': I ,tit Asia During the more prolonged Me''.tvr' CUhtiifi'. 

Pl.;,Odt Uf oilimicit to Asia. sariples often 
..jriri' i I ;x)oir cofrlit:oni New meth('ds were 

ile*.rbopt.d to prevu-nt deterioration (luring 
%,htipmeflt On arri..al Ml the various receiving 
ilourl.r wmterials must be trdrnsferred tothe 
field 'Iu~ ratil propagated for Ulihier testing 
A rit d. priJ,::tn trtechnque. dJve!oped in 
Ci)ipt-irii v t- P- ippine. scientists. is now 
wigi(tliif(t inI Si'd tal countries 

1rirrig an imprturanit component of inter i -

ma,: t,O (iWt)twrmtiil v-is offtered in 19801o38 0 .,. 

pi i.(~t"una uril 15 LOuntrles Tvwenty one! c1-11r,ot Ite' i f ijild in hi 
rifite s (.ailm frio)m Lat in America and took t-irrfrriemt it)i t i,g ,SJ6,, gf-fI mnritiofn under 

our.,ses uoftc're mi CIA T In addit-on. iwou short firii ltfe'ss 

coursetb offerdit in Mexico anid Dominican 

fIeput1h(. with hig1h tIttlilarce of eAtension 
agt'iltl, 

I tie first cassa,,a i.ourse offered by CIAT in Aia produces 35",, of the worlds cassava. 
Asei -,oo6 place intI llt: Phtilipp nes with financial mostly in Thailand India and Indonesia 
supitirt tfrorn the Intter nal toRal Development Seventy Asian professionals have been trained 
Rt'a,.trcLI Ct ner IDRCI of Canada and par. in CIA! Scientists from tis center visited five 
ticilatiorn (f 24 trainees from five countries Asifn countries in 1980 



Rice 

Program 





Highlights
 

The Rice Prograrr is multiplying 
four promising iines carrying genes 
pyrainided against the rice biait 
disease. One or two of these lines 
will be recommended as coinmer­
cial varieties. 

Preparations for upland rice 
research by the Program were 
completed, and financial support for 
this activity becomes available 
beginning in 1981. 

National rice programs in Latin 
America selected 70 promising lines 
among those distributed to them by 
the International Rice Testing 
Program (IRTP). 



Rice is one of the most important food crops 
Stnhe wo"Id both its coniuptlion and Ihe land 

area under c iltivaton dre among tMe highest in 

food crops in Lahn Americj and the Caribbean 

Race consumpt rn incr eases in vhe region at an 

danul rat, (t 2 5 and the area planted 
ekxpdf(;s dtd arlvaof 2 4 , keeping pace 
,VIth pcpulamOr )Id ifcIulle gruwth which 

gener It a 3 4 ,, ris;- In demand each Vear The 
region is almost self sufficient in rice and per 

Cdplta cOnSLMPrtJ I relatveiy stableI Is 

although notable incfr5eases have occurred in 

B(oli,, Uclombia, the Duinincan Republic. 

Guatemala Haiti Parayuay and Uruguay Ai 
the current rale of MIoSrImptioR. rice produc 

ton must (0L0u)h_ by the iedr 2000 in order to 

meet deoland 

The response of producer countries to the 

(trma rvl for ricet varivs, it is fundamenlally 

delervriced by the different larming systems 

tised In each country There are five different 

si, stems in use. eiach I with its own potential 

uroductivity level These five farming systems 

are 

Subsistence upland rice: This system is 
concentrated on forest soils that have been 

cleared Itis found in frontier agriculturalareas. 

and the average farm size is about one hectare 

Native va:ieties are planted and weeded by 
hand and no commercial inputs arL used 

Estimated average yield is I t ha or less 
Production is consumed on the farm After one 

or mc'e harvests the crop is shifted to new 

land The principal constraints on this system 

Background and Objectives
 

, f I )plnld,clt Ie _l($It s ii 

are its complete dependence on hand labor and 

the lack of technology and inputs 

Highly favored upland rice: this system is 

found on flatlands having slightly acid and well 
drained alluvial soils. receiving more than 2000 

nim of rainfall over eight to nine months of the 
year The system uses modern dwarf varieties. 

improved agronomic practices and mechanized 

larming melhods Yiel:ls vary frorn2 bto5 t ha 

on the best farms It is found in parts of Central 
America. Colombia and elsewhere The ma:n 

constraints are weeds, which appear after two 
or three harvests, rice blast arid lodging CICA8 

is the highest yielding variety available at 

present for this system in Colombia 
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Moderately favored upland rice: this system 
differs from the preceding one in terms of 
climate a shorter wet season with less total 
rain. and dry periods during the growing 
season Dwarf varieties are usecd in Central 
America, producing an average yield of 2 t ha. 
in the sub-Amazon regions of Brazil tall 
varieties are grown, producing average yields 
of 1 5 t ha Cons:aints result from moderate 
drought, mineral deficiencies, diseases, insects 
and weeds 

Mechanized unfavored upland rice: this 
system is very unstable and is characteristic of 
areas having irregular, low rainfall It is highly 
mechanized, has a low planting density and 
employs tall varieties which produce an 
average yield of I v ha. for the most part it is 
restrictedtothetraditionaluplandareaof Brazil 

Irrigatedrice in CIA f Palmira 

Main constraints are insufficient soil moisture. 
periods of drought and high soid acidity 

Rainfod lowland rice: this is a transition 
between the upland and irrigated systems It 
uses collected rainwater and is affected by 
occasional floods and droughts Tall varieties 
are directly planted or transplanted on labor­
intensive small farms where few commercial 
inputs are used The average yield is 2 t/ha. 
The system is widely employed in Ecuador. 
Northern Colombia and Hispaniola The prin­
cipal constraint is absence of water control. 

Irrigated rice: this system is used in every 
country in the region. especially in Cuba. 
Nicaragua. Colombia, Peru. Venezuela, 
Guyana. Surinam and the Southern Cone, it 
comprises 28% of the area planted and 



contributes 50. of the total rice production in 

Latin America It has certain advantdges over 
the other systems bue t o rapid rise n 
production costs ire.forcing inari, farmers to 

look to a'ternative st e-, Its rlrain yield 
constraints are bliast a.d v.eeds Tall varieties 
are kised in the Soulrri, ('.he since dwa;f 
ones are not cold tleran to, Japonica variet\ 
cullivaled in Cijl i-,ii tself the limiting factor 

Table 1 shows the., ipprox~mate ar_ urnder 

eachl prr ,,u:l system togJether within their 

yields and proJucti~n 

The CIAT Rice Progrdm has focused on the 
irrigated rice syslem since it has offered the 
greatest potential for r piuj gains in terms of 
yield and production and the technology is 
more easili generated and extendedthan inthe 
other production systems The Program has 
stressed varietal iriproverrent Unil 1968 tall 
varieties predomnaied. then, IR8 was ii-
troduced into Colombioa and produced an 

inmediale increase in prodliclivity of 2 t ha 

Consequently. research was reoriented 
towards dtwarl varieties, riaving strong curns. 
insensitivity to pholoperiod long grains with 

clear endosperm. resiltance to the leafhopper 
Sogatodes oryzicola and to rice blast, more 
recently the Program has concentrated on 
early maturity and adaptability to acid soils 

The ICA CIAT cooperative rice research 
efforts have released live high yielding dwarf 
varieties that are grown internationally Using
CIAT improved lines, other national programs 

I-ave developed many other dwarf varieties 
iTable 2) All together, improved varieties are 
grown on 1 5 million hectares in toe irrigated 
and favored upland production systems Yield 
increases ranging fron 1 to 3 t ha have 
resulted front the use or improved varieties and 
cultural practices (Table 3) Increased produc­
lion has resulted in reduced rice prices, which 
in turn have stimuled greater consumption -­

especially among low income groups 

Table I Area. yild and rio production by farming system in Latin America. 1978 

Area Yield Produclion 

(millons ha) (it/ha) (millions ton) 

Subsistence upland' 1.0 
Moderately favored upland 129 1.5 1.94 
Mechanizued unfavofed upland 250 1.0 ,50 

Rainfed lowland' (114 2.2 031 
Mechanized favorec; upand 037 2.4 089 
Irrigated rice 2.10 15 7.35 

Total 7.40 1400 

*(~L'( IfTli¥rn trWnLj1rs Braid 

*M3dfi i L-10iki t'if Dim'nn~jn Republic and Hai 
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Appropriate cultural practices such as plant- Favored and moderately favored mechanized 
ing densities and methods, fertilization and upland systems have adopted advanced 
weed control, in addition to improved varieties. irrigated lines distributed through the inter­
have been developed for use by farmers since national nurseries and regional trials The vast 
1971 More recently, emphasis has been savanna areas of Colombia and Venezuela with 
placed on land preparation by puddling, weed acid. infertile soils and plentiful rainfall, could 
control, reduced production costs, and use of be brought into rice production by adapting 
good quality seed technology and using suitable varieties 

Table 3 Rice yield increass in min Latm American countries. 

Yield Yield ttea planted 

(t/ha) increase with improved Origin of im-
Country 1967 1978 1%) varieties (%) proved material 

Nicaragua 24 -1a 58 78 COAT 
Colombaa 22 42 91 76 ICACAT 
Cuba 2.1 a0 43 100 IRRI/CIAT 
Ecuador 1.7 2.9 71 69 CAT 

Costa Rica 1.4 2.6 86 100 OCAT 
V enmuLa 1.9 ,.9 53 97 OAT 
Mdxoco 2.5 3.5 40 56 Local CkT 
Guatemala 1.5 2.3 53 50 CIAT 

Twenty countries 

in Latin America 

(except Brazil) 2.0 33 65 56 



Breeding 

This is a cooperative ICA-CIAT research 

actliity conducted in ICA experiment statins 
and at CIATPalmira with the purpose of 

developing high yielding. good grain quality 
varieties that are resistant to major biological 

stresses such as rice blast Pyricularia oryzae. 

the hoja blanca virus and the ieafhopper 

Sogatodes oryticola Other less important 

biol ical constraints include leaf scald 
Rhynchorporiurri oryzae and sheath blight 
Thdialaephoruscucutletis 

The main focus of the breeding program is 
the achievement of stable resistance to rice 

Activities in 1980
 

blast This is sought through the pyramiding of 
major genes. concentrating slow blasting 

components. combining slow blasting 

characteristics with vertical genes, backcross­
ing to resistant donors, and through multilines 

As part of the International Rice Testing 

Program (IRTP). regional trials in Colombia and 

international trials identified four promising 

lines having pyramided major genes (Table 4) 

These and other new lines were retested in 

regional trials in Colombia and Latin America 
An additional 105 new pyramided lines 

originating from the same multiple crosses 
were evaluated at ICA stations in Monteria and 
Villavicencio and over 20 of them were 

Table 4 	 Performance of four pyramided lines tested in 14 locations in Colonbia and identified as 
potential candidates for releaN. 

Grain characteristics 

Line No White belly Milling quality Reaction to Mean 
yield

Blast Sogata yilMean Range Total milled Whole grain 
(kg/ha)rice 1%)' (%)" 

5709 i1 06-30 69 60 RI R 5749
 
5685 152 04.34 70 64 R R 5537
 
5715 128 06-30 71 65 R R 5436
 
5738 082 02-14 71 66 R R 5232
 
CICA S 181 06-36 68 56 R R 5586
 

Mii..d tl Jb$ . "ln
 
Kit s t-eSp-.Si. -,,e woe
 

http:t-eSp-.Si
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identified as promising Lines 5006 and 5029. 
selected from F4 generations in Villavicencio 
andcarryingblastresistancefromTadukanand 
Colombia 1 were released by ICA for specific 
use in the Llanos because of their yields ­
which are similar to those of CICA 8 -- better 
lodging resistance, and improved grain quality 
(Table 5) 

Breakdown of varietal resistance continues 
to be a frequent phenomenon among varieties 
derived from crosses with parents having 
broad-spectrum blast resistance Anew project 
was initiated during the year to explore tne 
possibilities of transferring an adequate load of 
the genetic complement of the tall broad-
spectrum parents to dwarfs through a single 
backcross to the tails Varieties from Africa. 
Asia Costa Rica. Surinam and Brazil are being 
uised for this purpose 

Other breeding projects emphasize early 
maturity and dual purpose crosses for upland 
and rainfed production systems, tothis end. F2 
populations and advanced lines are made 

available to countries equipped with the 
facilities and personnel able to handle 
segregating populations and adapt them to 
their specific environmental conditions within 
irrigated. rainfed, and upland production 
systems 

Attempts to improve B 990 2 continue due to 

its wide adaptability, high yield, excellent plant 
type and good early vigor which, if combined 
with blast resistance and better grain quality. 
should turn it intu a very popular commercial 
variety Several lines resulting from backcross. 
ing with Bg90-2 have retained its qualities 
together with blast resistancu and lower white 
belly ratings (Table 6) 

Work continues on reducing the lodging 
tendency of CICA 8, particularly under upland 
conditions Among the lines tested nine were 

identified as having better straw strength 

Several dwarfs were identified in populaPions 
which had been irradiated to reduce the height 
of tall blast-resistant donors 

Table 5 Performanc* of two new line with blast resijtace from Colionbia 1 and Tadukan. inthe 
Colombian Llanos. 

Grain characteristics 

Line No White belly Milling quality Blast 

Total milled 
Mean Range rce Mw%)' 

5006 05 04-06 71.5 
5029 10 08-1.4 
COCA 8 1.3 G8-1.6 700 

Whole gra-ns.bfE&ens and bis 
Milled rice ihoie grain and ".size btoken$ 

reaction 
Whole grain 

(J 

639 R 
25.28 R 
50 R 

Mean yal4d 

Irrigated Upland 
Ikg/ha) fkg/ho ) 

5479 3731 
5040 3812 
5990 4228 
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Table 6 Perforance of five Ones beckcromed to 8990-2 (8990-2/ 3 x Tetep) 
at CIAT-Pmkniro. 

Blast Yield Percent 

Line No White belly Reaction' (kg/ha) control 

7222 08-1.2 R 594 116 

7181 0.6-1.2 R 8465 114 

7163 02-06 R 7569 103 

7152 G 2-04 R 7239 96 

7140 02-06 R 6364 B6 

H9 90-2 20-2.5 S 7396 100 

CICA 8 06-08 R 7101 96 

jj \ 

Inproved var.eties 5 738 and 5 715 with pytamlded blast resistance genes 

Pathology 	 blight (Xanihomonas oryzae, eyespot disease 

(Dreschsleragiganlea).and crown sheath rot 
Using improved methods for disease screen- (Ophiobolusoryzmus) 

ing applied at the ICA-La Libertad station near 

Villavicencio. different levels of resistance to At CIAT-Palmira and ICA-La Libertad. many 

the major rice diseases were successfully lines have been evaluated indicating the 

differentiated in breeding materials These differences in pathogenicity of the fungus P. 

diseases are rice blast(Pyricularia oryzaeJ.leaf oryzae in these two locations (Table 71. Field 

scald (Rhynchosporium oryzae), sheath blight evaluation of blast resistance included promis­

(rhanatephorus cucumerts), bacterial leaf ing breeding lines, commercial varieties and 
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Table 7 Summary of resistance evaluation in the blast nursery 

Group ol 
entries 

CIAT-Paemre 
Breeding lines 

IRTP entries 

CIAT Phatology 
accessions 

ICA-LUberted 

Breeding lines 

IRAT varieties 

USA lines 

Japanese 
varieties 

(lheld 

resistant) 

Korean lines 

CIAT Pathology 
accessions 

Total 

resistant donors wich were planted under 

heavily fertilized upland conditions Lines 


5685. 5738 dnd 5698 performed better than 

CICA 8 


The evaluation of varietal resistance to 
sheath blight is complicated by the irregular 

occurrence of this disease in testing sites To 

No of entries Group 
Resistant Intermediate Susceptible total 

4195 4102 181 8478
 

1015 719 9 1743
 

158 130 2 290
 

72 150 8 230
 

18 8 0 26
 

86 108 6 200
 

20 29 1 50
 

16 76 8 100
 

138 361 50 549
 

11.666 

make evaluation easier, a simplified scale was 
developed to measure the disease index for 
artificial inoculation or field observation The 
scale used to evaluate yield losses caused by 
panicle blast also was revised and corrected by 

adding the perctnrtage of unfilled grain to the 
evaluation scale ano by giving a weight to each 
grade in the scale so that it reflects the severity 

of neck infection 
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ili ______ AI ,a!!!i'h. SW*! 

Scale to mneasure shre'th blight atlacA under artiicial ioculation. 

- fu e. 

General .and detailed views of e. penlment on 
lungacide application against rice r blast. A ­

miCronmnitr fhop wiewJ nieasureS potentialseveritVy 
vi the disease on the basis ol meteorological 
condittns. thusprovdiginlormatongo far.erS aS 

method in upland conditions in ICA.La Libertad 
using equipment provided by tie University of 
PennsylvaniaL 
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".;,t "I't-f Itllf 1) r pl t 

International Rice Testing Program for Latin America 

lhe CIA1 IRI loternagionaI Rice Research VIRALS-. International Rice Yield Nursery 
Institutei coop)erative project, established: in upland

1976. is dIt~siyilti to t.nnsler ew technology to
 
1hfltOthil PrOgrauins and to serve 3s a bridge 
 VERAL,. international Special Rice Yield 
bvlwieeri researcher s and international Nursery 

VIOAL. International Rice Observational 
iTh-rtsults will' nurseries distributed in Nursery 

1979 to 23 counris arestil incomplete since VIOAL-S. International Rice Observational 
rveral of then, were affected by adverse Nursery-upland 
chmatic conditions The nurseries distributed 

VIPAL, International Rice Blast Nursery 
VIRALP, InternatIonal Rice Yield Nursery
early maturing VIOAL-R. International Rice Observational 

Nursery - leaf scald 
VIRAL--T, International Rice Yield Nursery VIAVAL International Rice Sheath Blght
medium maturing Nursery 

VIRAL-Tar, International Rice Yield Nursery. VIOSAL. lnernational Rice Salinity and 
late maturing Alkalinity Observational Nursery 
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VITBAL. International Rice Low Temperature 
Nursery 

VIRAL F International Rice Yield Nursery-deep 
water 

The results of jfternational nurseries dis-
tributed in 1978 wvare analyzed, and findings 
were published for distribution to all those 
participating in the program 

The second Interfat iondl Blast Nursery for 
Latin Amertca iVIPAL 79) was planted in 16 
locationslTablh.8) Theresistantandmoderate-
IVresistant entr ies. some of which are resistant 
to Sogatodes and have good grain quality, are 
included in 1981 nurseries 

National programs selected several lines for 
forther -egional trials. for ex3mple 24 entries 

were selected in Brazil. 24 in Costa Rica. 19 in 
Haiti and 3 in Panama 

In 198C. the germplasm received from IRRI in 
1979 for evaluation, seed multiplication and 
selection was harvested. 83% was discarded 
and 170, was selected Fifty-five percent of the 
materials selected originated from IRRI and the 
rest mainly from India and Colombia They were 
included in the nurseries for Latin America 
distributed in 1980 These nurseries also 
included 286 promising lines selected in 1979 
and 55 lines from nationalprograms This year 
a new observaticn n'jrsery for acid soils. 
VIOSAL was formed with germplasm tolerant 
to leaf yellowing -- a problem that occurs in 
acid soils aiid was observed in nurseries 
planted in Belize. ICA. La Libertad. and El 
Salvador Resistant checks Colombia 1. 
Carreon and Tetep from the blast nursery were 

Table 8 Incidence of blast in the 1979 VIPAL germplasm. in 16 locations in Latin America. 

No 
entries 

Leaf reaction 
to blast' 

36 
37 
53 

R 

MR 
S 

H,.l ,!,- ,"It ) 1'. *1 H=rv,-i. i:t1 3 scale ratai 

R 

I1 


8 
9 

slMRimaderalei 

Neck reaction 
to blast' 

MR S 

3 
3 
3 

22 
26 
41 

9
resustdnt4 scaCie S.SusCeptible .5 scal€atingi 


Yellowing in acid soils Susceptible and 
tolerant materials in VIOAL S. ICA La Libel 
tad 
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also hinluly resstant to "Yellowing- in La 
Libertad Expermenal Station, 

The international yield and observation 
- +-nursetesdtstributed in 1980 are listedin:9i abi : 

Eight hybiids of rca Xsorghum crosses from 
the People's Republic of China were introduced 
thirough IRRI- These hybrids showed early 
lialurity. low grain yield, susceptibility to 
Sogaodes and resistance to htoja blanca virus 
under laboratory conditions and seedling 
resistance in the blast beds. 

I 

M4orittoity tour l I0 .co scientiss Ist, Central 
Anwtra woll I 'IPcoidahmos. Mhe group observes 
mie dosei.;es , GutewsMla ad evaluates VIRAL -S 
gE'iifpljsn ,if Costai H.ci 

lable 9 IRlP nurseries for Latin America distributed in 1980. 

No. No. Yield range'Nursery entries sets (I/ha) 

Yield nurseries
VIRAL-P 15 39 4.2-0.7VIRAL.T 24 29 17-7.8VIRAL-Tar I5 14 5.1, - 4VIRAL-S 24 36 4.9-7.0VERAL 11 26 6.4 - 7.2VIRAL-F 13 7 15-7.5VITBAL 25 7 2.7-6.IVIAVAL 10 13 316 -6.5 

Observational nurseriesVIOAL 83 18 .16-6.9VIOAL-S 63 24 2.5-.0VICAL-Es 64 16 14-7.9VIPAL 152 47 2.7-9.0VIOAL-Sa 105 14 2.7 - PVIOSAL 19 10 1.8-7.5 
Total 623 296
 

Avge jVie..id ldneije lt iwo pLings auI
CIAV unkr orsIied tlranspan condimtios 



Agronomy 

Weeds one of the most serious rice 
problems havebeernstudiedatCIAT.Paln irain 
terros of mechanical and chemnical coalrol 
methods and in conjunction with national 
programs b mearns of uniform trials The 
faiclurs sludied wvere varieties, irrigation (es 
piciilly, fluoding cropping systems, and 
nitrogen terlphters rle purposes were to 
increase efficiency in Vhe use of selective 
herbicides and mi mechanical weeding, to 
deter mine the best Iing for herbicide applica 
tion taking into account their particular perfor-
mance to evaluate phylotoxicily in seeds and 
germinaling vee(s and to observe residual 
effects of two herbicides and the type of weeds 
resistant to them to justify subsequent use of 
hormonal herbicides 

An impoirtant aspect of the work done by the 
Agrononi.,m section involves the study and 
evaluation of promising irproved tines that 
could be selected and used as varieties in 
national programs Lines are analyzed, and a 
description of their agronomic characteristics 

and performance in different production 
sstems and cultural practices is providi: I to 
the national programs As part of this work. the 
performance of six promnising lines 5684. 
5685 5698 5709. 5738 and 5852 was 
observed and compared to varieties CICA 8. 
CICA 4 and IR22 Lodging was not observed in 
these lines fertilized with 150 kg N ha. while 
the check varieties dj d lodge 

The efficiency of different rutrogen for­
mula!iuns is under slu(J, taking into account 
soil characteristics and their application in the 
root zone 

Saline soils are difficult to handle and 
present problems for plant growth However. 

deep drainage facilitates rice growth under 
flooding and in some cases soils may even 
recover and become productive The resistance 
and plant development of six varieties were 
observed under those conditions, and the best 
performance was that of CICA 8 and IR 2153­
26-3-5-2 



fwo species of ite bigef ie AmM iwre louta in 
Colombia and wvee primarily identiWdA as An** 
Iiioutol and Atols carelin. Thai, comimer­
csal multiplcaionand value as nitrogen suurcevare 
under studV 

Diatre sp dmiage Insects attacAing rice are 
collected periodically to study the,, populef~on 
elynamecs itelation to thedifferent development
stage 0ulte p1.014 atxJ to environmental factors
 
1111oughoulti y1
eit
 

gstp at im lt Contmous planting method under obsevetion for 

possibleuse on small larms.Economics 

A research method as being developed production systems have been defined and 
applicable to the different farming systems located.Three of them. which have undergone 
previously described, with the idea of es- preliminary study, are the upland system in the 
tablishing criteria for the allocation of research Colombian Llanos Orintales. the irrigated 
resources to the different farming systems in system in the central region of Colombia and 
the region. Two criteria have been generally the upland system in the Pacifico Seco and 
used in the past. elficiency and equity. A third Pacifico Sur in Costa Rica. This country in 
one has been added, that of the relative particular has been one of the main 
advantage of a given country or region in terms beneficiaries of the new rice varieties. The 
of international rice trade i Latin America. To main effects of their adoption have been yield 
test these criteria, three research projectswere increases (from 1.4 to 3 t/ha between 1967­
planned. one is the evaluation of rice produc. 1980). increased consumption and export 
tion systems in Latin America; another one is surpluses of rice. 
the evaluation of the distribution of potential 
benefits of each rice production system.and the 
third one the impact evaluation of increased Tables 10 and 11 present comparisons 
production in each system on international rice across regions and estimated cost-benefit 
trade flows. For the first project, six rice ratios for the systems reviewed during the year. 
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Tabtli 10 	 Cost of three rice pioduction systems in Latin America. first semester. 1980 

Region and System 

Cost 	 Colombia Colombia Costa Rica 

Llanos Orkentales Central region Pacif cO Seco and Sur. 

irrigated and upland irrigated upland 

US/ha 	 900 1215 810
 

USS Ion 	 180 202 279 

, . L ( Lla vt 6d:'Laji H . oilAICi ,r;ivi frorm0Inte'nantonalfinanceOt AHiil 	 d (.e Costa v rates taken 

M Iqj st A..p,,N 1983J lkf 

Table 1 I 	 Cost/benefit ratios for three rice producton 

systems in Latin Ameica. first semester. 1980 

Country and Systemco 	 .-

Colombia 
Uanos Orientales, upland 084 
Llanos Orientales. irrigated 093 
Central region, irrigated 1 11 

Costa Rica 
Pacifico Seco. uplanC( 1 05 
Average upland 0.96 

SourteL s | DL AkHOZ C0101Nd+tla ' ntral Bana. CustaRca dscuxnlr tales 

tjkien if'rn Itc.filJritiiJIF,1,1ince StahStit ,$ If August 1980 
Cok:,rnl,a 30+ annually Costa Rica 8 * annually 

Training 

In 1980. training was offered on research in solving several of the problems affecting rice 

irrigated rice production in two stages an occurring in each participants country, they 

intensive six-week course and an 18-week a;so illustrated research methods to be used in 

specialized training program Twenty-seven those countries 

professionals participated in the first course 

and 11 attended the second phase, all from Two professionals from Cuba and Mexico 

Latin American countries Those selected to received specialized training in breeding. 

specialize in agronomy and plant phatology During the year courses were offered in Peru 

were assigned experiments to plan. plant. and Panama with a total attendance of 28 

evaluate and harvest These trials focused on people 
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Highlights
 

The release of Andropogon 

gaysmiuL CIA T No. 62 1, named 
"CarimaguaI " by the Instituto 
Colombiano Agropecuario (ICAJ and 
"Planatina'"by the Centro de Pes­
quisa Agropecuaria dos Cerrados 
(CPAC) in Brazil, is an important 
event summarizing the purposes 
and activities of the Tropical 
Pastures Program. Having com­
pleted its evaluation in successive 
stages, A. gnyanus is now available 
to cattlemen in the Colombian 
Eastern Llanos and the Brazilian 
Cerrados. At the same time, A. 
gayamus continues to play an 
important role in subsequent 
evaluative activities carried out by 
the Program. Results obtained from 
the Regional Trials Network indicite, 
that this grass is also promising iii 
the tropical forest ecosystems. 

Dr eIA Grol introduced A ndr4'on gavanul to 
Colobibia ion 19/3 whav he ,eceived a hanful oi i 1974 in Cafimagua. where the tropicalPastiues 

seeds trom IiA. i geria. whefe 11115 grass originated pestonnel have worked ever since in its evaluation 

it was planted lot the first time in CIA I PaImira. and and improwement 



Background and Objectives
 

Beef and milk are staple foods in tropical acid infertile soils will release fertile land for 
America In urban areas. particularly, they crop production 
represent from 10 to 24% and from 7 to 15%, 
respectrvely. of the family food budget. with the 
greater percentage corresponding to the lower 
income segments of the population The the following strategies 

growing demand for these products causes 
continual price increases which further Development of germplasm adapted to 
aggravate the nutritional problems of the climate, soils diseases, and pests of each 
population ecosystem within the Program's target 

area. 

The low productivity of cattle in tropical development of persistent and productive 
America is due mainly to severe malnutrition of pastures, 

grazing animals and to resulting diseases 

These problems in turn, are caused by lack of 
permanent, good quality pasture lands On the study of their role in cattle production 
other hand, tropical America has extensive 
areas of acid inferlde soilslOxisols andUltisols) tary animal health and management prac­

- the continent s agricultural frontier - which tices 

make up 40 to 50%of its total land resources In 
such areas the animal herd and its productvity In 1978 the study of acid infertile soils in 

are inferior even to the low national averages tropical America was begun within the 

With forages of adequate quantity and quality, framework of various existing ecosystems 

per-hectare productivity could increase from These are characterized by soil type. climate 

ten to fifteen times and per capita productivity and landscape The study, concluded in 1979. 

could at least double shows the area divided into five main 

ecosystems, as illustrated in Figure 1 

T he goal of the Tropical Pastures Program is Within the well-drained savanna ecosystem. 

to increase production of beef and milk by the Llanos and Cerrados are the focal point of 
means of low-cost pasture technologies that the Program's research, although theRegional 
will facilitate expansion of the agricultural Trials Network extends to other ecosystems. 
frontier in tropical America. In addition to 

increased productivity in these areas. it is 
hoped that massive transfer of cattle raising to 
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Germplaom Evaluation 

The starting oint of this activity is plant 

introduction During 1980. more than 1200 

accessions were obtained directly on collection 

trips and about 500 more through exchange 

The present germplasm bank total is 7135 

accessions, the majority of which originate 

fiom acid infertile soils in the tropics(Table 1) 
The materials undergo preliminary evaluation 

at CIAT-Quiichao and are subsequently 

evaluated in C arimagua (ICA -CIAT) and Brasilia 

(CPAC) for more advanced characterization 

Table 2 lists ke species selected for the well­

drained savanna ecosystem 	 farly evaluatiun 01 Zania *ristlienSiS III CIJA 

Table 1 	 Germplawn accesitons of tropical pasture species acquwied through direct collection and 
exchanges with other inatitutbona during 1980. 

.)efiuS Accessions from ________________ iCes'Sjufr S in 

Colombia Brasil Occasional Exchang*is Total the germplasm 

Casanare Arauca No East Goias accessions 1980 bak 

Stylosanthes 22 168 176 31 38 435 1 123 

Desmodium 13 50 32 32 4 131 865 

Zornia 15 79 48 9 16 167 561 
Aeschinofnpfne 18 47 21 14 3 103 377 

Cenufosem 63 64 18 17 31 193 605 

Macropr1hum, 
Vigna 18 21 7 10 4 60 486 

Ld1UluguIurf1 22 6 13 3 44 143 

Galactia 14 7 8 10 39 226 
Other 

legumett 40 49 35 33 11 168 1421 

Grasses 1 2 2 5 368 378 728 

Total 	 226 493 360 164 475 1718 7135 

* Atj .n sM- Lita -.- C.otaliso. Lbocles. Etfosema. kwdgoteta. Laucaela. MidISi. IffivfchosaW. leptiOste. Iefamus. 

toheit o.i 
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Table 2 	 Idsinfification of key speciss fai won draiined 
savanna ecosaus. 

Promi,rg ir 

Llarios Cerrado 
Species lhvpefthermac) (thermic) 

Slylosanthes capitata yes yes 
Stviosanthes gutanensis 

Wdwa 	 yes yes 
Stylosanthes 

Iridcrocephald 	 yes yes 
Stylosanthes Ieiocarpa yes yes 

Ce,,troeeij brisifinun, yes yes 
Centrosen'a 

flidcrocdrpury ye~s yes 

Zo,,,,. brasjtbensts yes yes 

Desniodin, ObdIIhfour yes no 

Puertia pha~s co/aides Ves no 

Andropoyon yavaitus yes yes 

BraCh,.via hurnudicola yes yes 

Rtelirninary evaluat ion of Cgnwos$Mg 
ecofvjes 
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In Carimagua. an agricultural research 
center run by ICA and CIAT in the Colombian 

Eastern Ilanos. CIAT has been conducting 
germplasme aluation since 1970 Adapted 

selection of improved ecorypes within the key 

Species continues Materials currently under 
eslalualion are Stylosarithes capitata. S 

.qutrnensis S leocarpa. Desmo "ium. 

o~dl/fOI,jrn &dchliardl decumbes and 8 

l,,unidlcoa Newm ,aterialsenteringevaluation 
in 1980 are listed in Table 3 Although the 

mdjorit- of 214 Zomaj 5pp ecotypes were 
susceptible to Sphit ihlm.0 ,.:ab fungal dis 

ease some ecorypes of Z myriadena and Z 
bias,heiisis appeared promisi Oesnodlum 

obdi'lohutm 350 under grazing simulating 

,otation proved to be conpatible with the 

slolonferous grasses B decumbens and 8 
tlTIum(trOi/ IF gure 2) 

After four years of experrr entation. inforrma-

ion regarding persistent and adapted forage 
species. particularly legumes, hasbeen gained 
which wil have a major impact on beef 

production in tropical savanna regions 

At CPAC in Brazil. germplasm evaluation of 

grasses. legumes and their mixtures is done 

The genus Stylosanthes has the greatest 


potential in this area. especially S guianensis 
tardo. S capitala. S macrocephala. S 

wscosa and S scabra Each demonstrates 

different degrees of resistance to anthracnose. 

the most serious constraint in the Cerrado 
Cenwrosernamacrocarpum5062 was the best 
among Centrusema species tested In contrast 

to Carimagua. Zornia latdoha 728 is stillthe 
most productive within this genus in the 
Cerrado During two years, several legumes 

associated with 8 decumbens and A. gayanus 

60 16 
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B decuribeis asscisgied with 

E4
7 
F1 

6 3; . >m 4 

6­

7z 4-. ZZ--

I i
F ,lture 3 Pt lr~tott ot f! s legruni$ ss)Odbocations undeor yr,pimny CPAC. lazol 

621. under grazing simulatirng rotation. reach. arid D !rials)in thefive eco!;istemscf interest 
LdJth~e lvelsof produc-tiviw ldlustrated iFv.ure to (ti~eProgram Twelve Regional ''A" Trials 

were planted in representative sites with the 
co44aboraton oil researches i national mn-


IntOctober 1CJT9J tli Regional Workshop on sliutions tF~jure 4; S elections from these 
Adapdt. onof Tropical F o'-uge .pe,:ies adoptedl trials wi:l be tested in B "Trials designed to 
a set of meth~odological. organizational- and atsess seasonal productivity in sub­
philo5(;phial guidelin~es which are being ecosystems .Selections from Carimagua and 
impltniented withlthe inte. ration of a regional CQuilchao fur B "Rlegional Trials are being 
trfidsriettw, rk Thinretwork periorin sequen established in tihe Llanos and tropical forest 
tialevaluat-otISOfgermplasm i 
 A '. B...C ' ecosystem!.' 

3 
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Orocue IHIMAT CIAT Colombial 

/y Maito tii 1F(JNAIAP. VVtlsuueldia 

; La I yie if ONAIAP. Vi etzu ij 

/ 

/' /a- ,Ldi,,idyu, CLAIu-n 1iCA 

/
 
NUe'Vd Guinea "/Boa VisiaIPROPASTO. BraziI /'&,/.
|NTA. N~c,,aguat I/C 

Paragominas 
IPROPASTO BrajlliP,1,jL,jw jIj,il I A ( IAl Co{lomlii| .. . -0 

ni.hdlltIA i tat (. it'mb'i l 

Pucallp4 IIVITA Perul " 
. . .-..0('LPAL ( L (jA]jUA..I 

Tabuleiro 
"(CEPLAC. Brazil) 

LorumbaEMBRAPA. Brazil) Jaai 

IEMGOPA. Brazili 

I ,tjrt- 4 1oitrn ofIRegional Irals 'A"and rmlor screening soles by ecosysrenm 

The disease x ecotype x ecosystems interac-
tions are still being evaluated in ihe areas of 

major selection by the Program and in the 
Regional Trials Netwnrk More than 35 
locations were visited for this purpose and the 

incidrnce of pathogens assessed Table 4 

sumn-rarLzes the distribution of diseases 
Anthracnose is the most important and most 

widely distributed disease It attacks different 

ecotypes of each Stylosanthes species in a 
diflerenlway Aiccordingtoevaluationsmadein 

Carimagua. Quilichao and Brazil. ecotypes 
show different reactions at different locations 

which suggests the presence of different 

strairs of the pathogen (Collelomrchum in the 
natural habitats of these legumes 

The common and 'tardio" types of 
Slylosanthes guanensis were evaluated in 

Carnmagua for their rea-ton to anthracnose 

IF-Kjut e 5) Results to date div:;lay a 
higher degree of resistance among the lardio 

ecotVpes than among the common ones 

During the next few years the Regional Trials 
Network will carry out the s:"me type of 
evaluation for Stylosanthes guwanensis (both 
'tardio" and common types. Stylosanthes 

capitata and Stylosanthes macrocephala. 



- .4thiscn~.tit i SpU*hsj.tdk4Lw Srachisraa dsecumbans.C L-lirte Stylosanthes .tapitala. 

table 4 Distribution of gross and legume dissssa in diffwent ecosystemns. Summarv. 

t­

t 22 

.1 Cerconito'., LLdPUt (glsseYs) 

3 Ceittospo,.s Lealspu hgirirm. 
4 Hourt knot tieialtitle 

6 SpIIdcIornd SCII . . 9 9 

.'lo * *0 

15 OtescthsleraLi atspu: * 

I Lottle tear PhvIlociv * * 

* I, 
Ii 

Ergot* 
cGibert-.I Iifthori tenle blight.*9 

14. Hu1',its lflfhurscenc. Mlight + 
2U bIlptk ud 
21 PowVeirv niidew 

* 22 Slie niokl 
23 Bacterial bliglit 
24 Bacterial pod blighit 
25 Sut yosphaerij Canker 
26 Aflactuphvrnina.pI.aseolrna 
27 Cfdtv lt)p9 
28 Cetebella Inflofescence blight 

* 29 Viruses * 

30 Rhimrpus Inihorescence blighit 

A*Aoneit.e onvi 
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Figure 5 Reaction of 81ylosthee gulaeneile ecotpes to Onthfacnose in Cmanogus. 1980. 

The stemborer. Caloptiha sp. is the most 
important pest affecting the genus 
Stylosanthes Several biochemical and 
physical characteristics of susceplible and 
resistant plants are being studied 

The spittlebug (Homoptera. Cercopidee) is 
an equally important pest effecting grassais in 

tropical America. It attacks the genus 
Brachieris principally. Andropogon geyanus 
and 8,achiaria humidicola are resistant or 
tolerant to it 

A. gayanus is. however, attacked by the 
yellowaphid(,iphal/avaForbesJwhichcauses 
a reddish coloring of leaves without causing 



great damage However, a certain loss of 
quality isobserved due to mechanical damage., 
and for this reason the pest could become 
important in areas under severe attack. The 
dynamics of the yellow aphid populations are 
being studied with a view to their contro 

The legumes Slosanthes gutanesis, 
Stylosanthes capirara. Ceneosem ipp. and 
Leucaena leucocephala are the subject of 
genetic improvement In the first case, plants 
with even greater production capability in the 
dry season, a good capacity for natural 
regeneration, adaptability to acid infertile soils, 
and resistance to diseases and pests such as 
anthracnose and the stemborer, are being 
sought Centrosemapubescens is being cross­
ed to Centrosena n.crocarpum in order to 
increase itstolerance to soils of low fertility and 
high aluminum content. The Cunningham 
variety of Leucaena leucocephala is being 
crossed to Leucaena pulverulenta to obtain. 
alter several backcrosses to Cunningham, 
plants better adapted to soil acidity and with 
lower mimosine levels. 

Stviosanthes guianensts is a well known 
species of high quality and productivity. Efforts 
are under way to combine its desirable 
characters with anthracnose resistance For 
this purpose, the agronomic characters andN 
genetic compatibility of both common and 
"'tardio" ecotypes of S, guanensis are being 
studied. As forgenetic improvement of grasses, if 
Andiopogon gavanus is undergoing 
preliminary evaluation to obtain. through 
breeding, a greater proportion of leaves and 
more uniform flowering of the plants. 

With the purpose determining nutrient
S.requirements for pasture maintenance, studies 

were begun in 1980 on soil-plant-animal 

e s 
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relationships A network of laboratories 
parallel to the Regional Trials Network and 
national insttutionr are doing comparative 
characterzation of soilplant relationships. 

The Soil Microbiology Section is searchi 
for better and more effective Rhitobtum in. 
oculants for forage legumes A screening 
method has been adopted forRhszobw collected 
for Regional Trials "A'. which are sown 
without moculanl and from exchanges with 
other institutions Strains undergo different 
stages of evaluation The first involves cultiva- : 
tion of the nodules ti n acid medium for their 
reproduction, Isolated nodules are then tested 
on 'Siratio' or the specdc legume in test 
tubes At this stage, inoculants which do not 
cause nodulation are discarded. During the 
second stage, effects of different strains on the 
same legume are compared in soil cylinders, 

and, a eection is made of those which prove 
more effective in comparison with nitrogen 
applications The third stage studies the range 
of specificity of strains in test tubes or Leonard 
lis At the fourth stage, field testsaredoneof 
the best strains resulting from stage two to 
assess competitiveness, nitrogen-fixation abili-
ty and persistance, Finally. recommendations 
are made for inoculation of germplasm at 
advanced stages of evaluation. 

.
 

,'~~ ~*Y,.o 

&~Res.v, pn'ocuiasnig C~nWrema sp' with Via 
htii ututrogen. r 

. 

.elettedlRhkiobham'rans oi neutral [above) and 
acid medum tbelowl 

field evaeluaton of citical imcionutnoent Aptiels in 
r4leteni generc natenals. Catnagua 

r
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Pasture Evaluation
 

J- More than fIre toi 4s of Airidropogon gayanus 

621 seed were produced to provide basic seed 
toIloA i C olombia and to EMBRAPA in Brazil 

ard to meet demand from research projects and 
the R egional Trials Network (see photo at left) 
The potential productivity of seed of different 

ecorvpes of grasses and forage legumes is 

beirng assessed at five locations at different 

laitudes in Colombia. Brazil and Bolivia 

Simple. low -cost methods of pasture es­
tablishment with the most promising species 

arid ecotypes are being developed in 
Carimagua Their advantages and disadvan­
tages are summarized in Table 5 

Resear-h on pasture establishment in 

Brasilia involves investigating performance of 

germplasm in the two soil types prevalent inthe 

Cerrados. i e. the Red Yellow Latosol (LVA) 

found in higher parts of the landscape and the 

Dark Red Latosol (LVE)which predominates in 
the lowlands Research on constraints in both 

soil types indicates that phosphorus is the main 

limiting factorfollowed by sulphur. potash, zinc 

and molybdenum Calcium is important in the 

case of the LVA 

Several different methods for establishing 

pastures and incorporating legumes into 

degraded and native savanna are also being 

evaluated inBrasilia Figure 6 shows dry matter 

production by diflerent components after two 

Kudzu and Urachia decumbew in rows {Ibovej. years of evaluation on iatve savanna. It canbe 

and spatse plantings of Andropogon gaysnue i seen that, although slow. Stylosanthescapitas 
Canmagua lbelowr has the potential of becoming an important 
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T lule 5 Principal advantages and disadvantiages of planting rnethods and ipatial distribution in 
pasture d evioment. Carimagua 

Coverit-onal seeding Ibroadkast) 

Row seeding 

Spatial distribution ispecies, 

planted m separate bonds) 

Low densty mods 

Advantiges 

-Can be done manually or with 

scattering devices 
a traditional method 

-Requires less seed 


-greater fe rtilizer fficincy 

-better initial establs.,Inent of 

each component
 

-reduces initial competition
 
-reduces shade
 

-Results in more stable and 


persistent associations of 

some species than in 


intimate mmtures 

-permits association between 

otherwisei inconpat*)le species 
-keeps the advantage of 
association, avoids some of 

the problems of piroten 

bars 

i4nitifal w labor, seed nd 

fertier re required 


-well emoted on emaill 
farms 

-result m vwy strong and 
persaius mother plants 

-reduces ridk of inheirem 
failire in estatlishing 

Disadvantages 

-Grtetl seed requirements 

-mote weod problems 
-Irv fartdizer efficiency. 

-Requires more complicated 

machinery 

-slower than broadcast seeding. 

-More complicated then 

tradirtional plating 
-wide bands do not faror 

efficient use of nitogen 
by associated gralsa 

-Ma need mn w Io 

beemli eeldsed 

-not mau*e fr @11pete 
-oa no wl wtere wes 
poeanhl ishLh. 

component in native pastures if planted after qualitative assessment of germplasm. 
disk plowing characterization of plant-animal relationships 

and production potential of pastures in trmsof 
A further step in pasture evaluation is the animal product During 1980 there were 

pasture utilization which concentrates on indications that poor palatability of Desmodium 
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Table 6 summarizes productivity evaluations 

pastures in Carimagua.
of different types of 

Clearly. in nativeexpressed as weight gains 

svannfa. animal productivity per year in­

creases only slightly when grasses are in­

ludcedf4 	 alone However, when improved 

by legumes. the grasses are accompanied In the per animal productivity isdloubledvita)lly 


s way 	 by using protein banks in improved 

pd>[: Jf , dinidl productivity is twice that on 

ilative Sdvaflld, ard. with only a small kudzu
 
bakA it improves asinuch asbOo With respect
 

oyearly weighi gain per hectare, grasses
 
alone such as Btachtiria decurnbens or
 

AnJidropogunl gaayius. increased area produc­

as much as 20 times When Andropogon 

yavaipus isassociated with a legume. the area 

is augmented approximately 15
productivity 


times and animal productivity is equally raised 

30 

I 

o 

P',. ,,.,, Ij.'.... 

[- ovaWholuni 350*O g-foides 3001 

Figure 7 	 Percent content, soluble nitrogen and 

tanni s o o Desmodium species cutt%4S 


at 3.6 weeks of age. Ouilchao 



_ _ _ _ _ _ _ 

so 
Tale 6 P4111011 Peduoth*t inpmssgd in wslgesg The same occurs with protein banks in im.

galo' aw"'omal"uimi"IOl'm. proved pastures, as in the case of irci90 
_ __ __ _ _ _ _ _ _ _ _ _ _ _ _ rec wnhens. When pro tein bar* 

_ _ _ 
$swere us d inAwiage pasture savannas. weight losses did not occur duringPdu ( ht gains) the dy season, animal productivity increased__jVPof pasture'._,- an -Druh~-Ttl-by 60Qi- and per h w o 1 i 

Groom~i0 0 InBrasilia. strategic management of thecowSavanna with herd onnative and improved pastures isbetter management *167 69 9 22 presently being evaluated. In this respect, earlyMeisnis miutfr -445 50 97 43 weaning plays an important role in earlyilradv cumbe,$ - 50 506 118 147 reproduction of Zebu cattle 
Ambo*Pqopngavenus 97 567 128 457 

Asuciti-ns 
A gayanus *
 
S cap tato 303 656 201 330
 

A gavanus *
 
Z Ie f o..a 163 765 214 
 357 

A gayanus.s
 
P phaseolggfes 290 
 696 210 380 

Protein bw*s* 
8 *ecurnibsns
 
P phaseoIeles
 
oib locks 317 625 191 303 

8 decwimbens 
P.phaseti~oids 
rintows 540 606 213 341 

Savanna. 1/20 of 
P ph*seooides 52 468 121 30 

Savanna, 1/lof 
PPhascolwdes 126 537 147 74 

More ihati tuw.Veafs of observatoon mTwo yewts of oosatuen
One vew l obs'nation 

Se ctve, graning of Dwnmodium ovaWollum as & 
function ol $oil fertility. 



Pasture Evaluation in Production Systems
 

native
Prevailig production systems use 

as the basic feed component The 
savanna 

animal productivity in 
strategy for improving 

are problems regar ­
these areas, where there 

ding both quantity and 4uality of pastures, is to 

the savanna with small extensions
!upplemenit 

of improved pastures requiring low inputs and 

of resourcesconcentrationl 

A study is underway with the support of the 

GTZ
University of Berlin and the 

iLefnman Society for TechncalCooperation)on 
and their 

Technical 

systems 

the point of 
idttle production 

technological problems, both from 

and of animal 
view of pa-ture development 

Yhis study isknown as the 
health andtrit ion 


n
 omic and Technical Evalua-
ETES Project tEco 

tioi of Heel Cattle Pr oductioni Systems). which 

receives the collaboratiJii of the North Eastern 

plaiC senlterf('ARNO)inVenezuelaandCPAC 

ilA
 

ifiBraZil Oncompletlon of thefirstphaseof the 

prolectinftteCo lobiariLlanos.ETESconclud­

ed thattheLlfdIScattle productionsysteirmay 

bv. inpult low output system
be described as a 

Ithe differences in produCtivitY from one farm to 

l,, to variable availabilityore due midi 

the mnost productive farms being 
another 

of resources 
greater proportion of low lands

thU, with d 

ird better forage carn be obtained 
wh'e ole 

dorig :I" dr1 season 

the ETES prolect. the
If, Brazil according to 

employs relative­
pr viiling production systerm 

three crops 

bali Llarus 

l hiii els of te tilization, two or 

of rice and soybeanS arid. lastly, pasture 

t'tbtishi ilt T the price of land in the Colom ­

is more ttiri four times that in 

a- ferhilizers are cheaper in 
arid Venziul 

Ve'imzuela than in Brazil of Colombia. and asfar 

they are 

Brazil 

re concerned,as .redit subsidest 
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much higher in Brazil. followed by Venezuela designed in accordance with the constraints 
and Colombia 

identified in the first phase. serving at the same
The second phase of ETES will 

lime for large scale testing of improved pasturestudy the technology generated by the Program'sdynamics of adoption of a technology package research 

Training 

During 1980 a total of 5 8 professionals from
12 Latin American countries was trained. 28of

them as participants in the Third Research 
Course on Production and U tilzation of Tropical
Pastures The remaining 30 took part
research projects 

in 
-- der the direct supervision 

of the Program The third course on pastures
differed from earlier ones in that it offered
graduates greater participation in individual 
projects in different sections of the Program. 
especially Agronomy and Regional Trials. Soil
Fertility andAnimalNutrition In addition to this 
course. several visiting research associates 
worked on their theses. a form of collaboration 
offered byCIAT to different universities around 
the world 



The Program's Orgamiration - A Graphic Summmay 

The various research steps followed by the 

Program are integrated into an organizational 

structure which allows for ger-iplasm flow and 
.nformation flow for each major ecosystem 

The diagram also illustrates the degree of 

participation by national programs 

The decision points are key points in the 

operational flow of the Program. and answer 

sequentially questions regarding a) the germ­

plasmtobe usedin pasture development, b)the 

t-. nt pastures needed by the production 
systems. b;'d c) the types of tachnoogy to be 

transferred to cattlemen 

II~ uo-.o-J 

and 
Ptclart 

Guwwqfm EvehoMenCAI, .i.,u IFi T., a$oi] aose.]sCIAT 

e andsoil ladpW
Iulat ]on toefance tolerance 

ofp,.laI oso,.,at ipan,,Agrnoi 
,, ,, -nterati IS i nteractionI ,charactef.arOnI 

S ew 
I pr oduction 

Pn& E~nm 

P asl ur 
L-tJblishmeni 

Pasture 
maagement] 

E.cOmor m~nmS 

lr 

-. Germplam flow 

4 Decision points 

A 
8 

Garmplasm flow and research steps in :he Tropical Pastures Program 
Degree of part cpation Ov national institutsrn and CdAT. 
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Highlights
 

The year 1980 marked the 
culmination of a series of short 
intensive courses offered by CIA T 
since 1977 to form a "'criticalmass" 
of CIA T-trained professionals in 
Latin America and the Caribbean 
who work on beans, cassava, rice 
and tropical pastures. A total of 557 
professionals participated in short 
intensive courses during the four 
years, a, 441 more took part in 
medium- and long-term training. 

Following this staige, a training 
program combining mul­
tidiscipliniryshort-term instruction 
(i e. group phase) with long-term 
disciplinary specialization (i.e., in­
dividualized phase) was in­
stitutionalized- a combination 
deemed most apprcpriate andeffec­
tive for thp majority ofprofessionals 
in collaborating na,.onal 
insritutionls. 

Also, during the year, trining in
 
seed technology and assista;,ce to
 
in-country and regional training
 
were inten, ified.
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Figure I Number of pe-ficipants who completed trainingat CIA 7 from 1969 to 19. 



Training is CIAT's single mosteffective tool to 

transfer research results to the countries. It is 

geared to help professionals from collaborating 

national institutions to adapt technologies to 

the specific needs of the countries and to 

engage in research using advanced 

methodologies 

Training opportunities are offered at the 

postgraduate level on commodities in CIAT's 

mandate Candidates are selccted with a view 

to form research teams for ich commodity in 

the country or. alternatively, to train 

professionals that will bridge the gap between 

research and extension at the national level 

The main beneficiaries of CIATs training 

have been the countries in tropical Latin 

America. eventhough a small percentage of 

participants has come from Asian and African 

countries. Finzncial support for the training 

internships is provided in a small proportion by 

CIAT. and for the most part from special project 

funding and from the participant countries 

themselves 

In 1980 five intensive short courses were 
offered followed by individualized internships 

in given disciplines (Fig 2) Figure! shows the 

numbers of Postgraduate Interns for Research. 

Postgraduate Interns for Production. Visiting 

Research Associates and Thesis Scholars in 

1980andcompares these to the numbersof the 

previous years 

In 1980. CIAT was again able to increase its 

efforts in assisting in-country courses organiz­

ed by national institutions, agencies in favor of 

the commodities in CIAT's ma'ndate. Normally. 
these courses are organized for research and 

Table I Professionals trained at CIAT by Research Program/ 
Support Unit. 1980. 

Proram No. of trained 

or Unit prmoeonata 

leans U 

Casaa 73 

Rice 33 
0Tropical Petures 

D Servcm 
Seed Production 
Staton Operratwne Managem-e 2 

4Communicatons 
ITraining 

303Toe 



90 

extension professionals ard contribute much to in getting a series of in country courses started 
the bridging of the gap betiveen research and whereupon the natonal inSitution agency is 
extension efforts on the na ,onal level CIAT S able to continue on its own Table 2 sum 
involvement with in country training efforts is marizes the in country training efforls whicht 
catalytic in nature. and it .iay be instrumental received CIAT assistance in 1 980 

Cassava 

Rice _ 1 , 

Tropical 

Pastures 26 

Seed zII12? 
Jan Feb Mar Apt Mav Ju'it. JutI %ug Sep Cct Nov Dec 

[D Intensivet pllil.pmhdi |lhse (group course) 
ED Speciahltin plaset oli thi lied sit|ll~ rlil)ip 

Figure 2 Stuctured rimg pgrjrr on CIA I s Lo'itrriodiie if) 1980 

Table 2 Countries receiving inecountry training assistance Commodities and N.. of participants. 
1980. 

Ccuntiv 	 C{jt, No of PdalIciJants 

Peru Rice Prc, uct )r 20 

Panama Rice Pt'xiuuutin 12 

Mexico Cassava Pr(xlu-ti rr 25 

Dominican 
Repubhc Cassava Pridutirn 25 

Cuba Bean Prodtuction 30 

Colomba 	 Bean Coffete Asitaition 25 

Seed Tecnhniog 31 

The Philippines 	 Cassava Hifse'ani t1 

(Regional traiiiigi 25 

Total 	 193 



This Unit initiated its activities in 1979 with 
financial support from the Swiss 1evelopment 
Cooperation Its general objectives are to assist 
in the strengthening of seed programs in the 
region and to aid research programs of CIAT 

and the Center s collaborators in expediting the 

transfer of improved germplasm 

Traditionally. this process has been a 
bottleneck in developing countries and has 
prevented the timely transfer of appropriate 
varieties to farmhers The principal limiting 
factors are lack of trained personnel, often 

Seed Unit
 

unclear and inconsistent government policies. 

iimited supplies of breeder and basic seed for 
he seed industry, and production and 

marketing problems 

In view of the above the Se-,d Unit has 
adopted the following specific objetives train­

ing of seed program leaders and technologists 
and encouragement of better communication 
among them. support to increased seedproduc­

tion, and adoption of improved varieties and 
hybrids: technical collaboration with national 
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programs. as well as support to research oi ass::lance to regional and national groups in 

seed productiun and distribution problems conducting short courses and workshops 

CIAT commodity research programs receive 

Up to the e'd of 1980 the Seed Unit had support from the Unit in the multiplication of 

offered basic and specialized courses to 123 basic and breeder seed and delivery of promis­

seed technologists who received broad-based ing germplasm materials to national programs 

training in aspects of seed production, process- and other interested orgaizations Also. the 

ing. marketing and quality control The second Unit maintains links w!th CIMMYT and ICRISAT 

phase of the training program included an to assist them in the dissemination of promis­

advanced, specialized codrse in the production i,g materials in the region 

of breeder and basic seed 
With respect to research on ! eed technology 

relevant to the region, there i a need to study 

The Unit has collaborated in accelerating the production. harvesting, sto' ng, and quality 

use o! improved hybrids and varieties by evaluation of most CtAT commodities The Unit 

national programs This collaboration includes is working with the commodity programs and 

advice on the formation of seed associations others in the region to help solve these 

and new local se 1(i enterprises, as well as problems 



Publications in 1980
 

008 

Reports 

Informe CIA T 1 960 
May, 190 
CIAT Series 02S1-79 

CIA T Report 1980 
May, 1980 
CIAT Seroes02EI-79 

Informe Anualt Prog7rama de Pastos Tropicales. 1979 

November, 1980 
ClAT Series 02STP-79 

Informe Anial. Programa de Arroz, 1979 

September. 19BO 
CIAT SerhesO2SRI-79 

Informe Anual. Programa de Frijol 1979 

September, 1980 
CIAT Series 02SBI-79 
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Inlorme Anual. Programade Yuca. 1979 
October. 1980 
CIAT Series 02SC1-79 

Tropical Pastures Program, Annual Report, 1979 
August. 1900 
CIAT Series 02ETP1 -79 

Rice Program, Annual Report. 1979 
September. 1980 
CIAT Series 02ERI-79 

Bean Program Annual Report, 1979 
September, 1980 
CIAT Series 02EB1 -79 

Cassava Program. Annual Report 1979 
June. 1980 
OAT Series 02ECI-79 

IBYAN 1977 FrqolArbustivo 
Oswaldo Voysest 
Technical Report 
December. 1980 
CIAT Series 20SB2-7/ 

Monographs 

Problemas de Produccion del Fnlol 
H 4: Schwartz. G Galvez. ed. 
January. 19i60 
CIAT Series 09SB-1 

Bean Production Problems 
H F Schwartz. G Galvez. ed 
January. 1980 
CIAT Series O9EB-1 

Desdrdenes Nutricionales de la Yuca 
R Howeler 
January. 1980 
CIAT Series 09SC-3 



Technical Manuals 

El Mosaico Comun del Frilol 
Francisco J Morales 
January. 1980 
CIAT Series 05SB- I 

rroblemasen Cultivos de Arroz en AmJrca Latisa 

Peter R Jennings and Robert L Cheaney 
(Reprint) 
November. 1980 
CIAT Series 07SR-1 

Field Problems of Rice in Latin America 
Peter R Jennings and Robert L Cheaney 
fReprint) 
November. 1980 
CIAT Series 07ER-1 

Newsletters and Bulletins 

Arroz del CIA Taara America Latina 
Newsletter 
Nos 1 and 2 
CIAT Series O1SR-1 

Holaz de Frilol para Arnerica Latina 
Newsletter
 
Nos 4 to 8
 
CIAT Series OiSB-4-8
 

Boletin Informativo sobre Pasios Tropicales 

January -June 198U
 
CIAT SeriasO1SG.3
 

Boletin Informativo sobre Yuca No. 8 
January-April. 1980
 

iAT Series 01SC-8
 

Cassava Newsletter No 8 
January-April. 1980
 
CIAT Series O1EC-8
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CIA T, sus Propsitos VActividades 
Informative booklet
 
November. 1980
 
CIAT Series 1S1C-3
 

CIA 7. Its Purposes and Activities 
Informative booklet
 
October. 1980
 
CIAT Series 12EIC-3
 

ARCOS. Periddico para informacidn interna 
Nos 31 to 35 

Catalogues, Analitical Abstracts. Directories 

Ensavos Preiminares (Preliminary Trials) EP 
Shree P Singh
 
August. 1980
 
CIAT Series 20S'EB4-80
 

Catalogo de Pubhcaciohes Per1ddicas 
December, 1980 
CIAT SericsOlCl-1 

Pubhcaciones - Publications 1973-1980 
Febrero - February. 1980 

Resumenes Anafiticos en Economla Agricolq Latinoamericana, Vol. V 
December. 1980 
CIAT Series O8SE-4 

Resumenes Anaglcos sobre Yuca, Vol VI 
December. 1980 
CIAT Series O8SC-4 

Abstracts on Cassava, Vol VI 

December, 1980 
CIAT Series O8EC-6 

Resumenes Anailticos sobre Frijol Vol V 
December. 1980
 
CIAT Series OSB-5
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Abstracts on Field Beans. Vol V 
December. 1980 
CIAT Series 08EB-, 

Resumenes Analiticos sobre Pastos Tropicales. Vol /l 
December. 1980 
CIAT Series O8SG-2 

Directorio de Investigadoresen Fnolpara Am6rica Latina VEl Caribe 
Second edition 
March. 1980 
CIAT Series OINB1 

CIA f Rnizobium Collection 
Peter H Graham 
May 1980 



Audiotutorial Units 

Througn special finding of mne W K Kellogg 

Foundation. CIAT is in the process of develop-

in 9 a series of so called audiotutrial training 

packages on research and production 

iechn,)loges relateu to the crops in the Center s 

in;%ndate Threse packages are for use by 

*i nng par!,cipants at CIAT. and are also made 

available at cost to naional institutions. 

universitieS and private industry 

In 1980 more iman 1000 copies of these 

packages w-re distributed The audiotutorial 

Rice 

training packages consist of an audiovisual 

presentalon of Ihe topic by means of 35 mm 

slhoes and a sincironzed cassette recording, a 

stpplemental SILdA guide the transcriptIon of 

the recording and formals for sell evaluation 

of learn ing achivtd 

The auiiOlutuoriahl proouced and available for 

distr-butioii all or them in Spanish. are the 

following 

Selecccon y adecuacot de lotes para la produccion continua de arroz 
128 slides. 28 mintes. Ser;es O4SR-01 01 

Preparacionde suelos mediante 0, sstema de inundaciOW (langueo) para el cuitivo del arroz 
78 slides 18 minutes. Series O4SR 01 0 

Siembfa de artot niedute transpiante 
97 slides. 22 minutes. Series O4SR-01 04 

Produc-t, ,ni V benehcio de semilla cerTihcada de arfro 
125 slides, 35 30 minutes. Series O4SR-01 08 

Control y nofmas .e cal,_2d de las semitlas certlficadas de arroz 
110 slides. 25 3U minues. Series O4SR-01 09 

Barrenadores del ta/o del arroz en Ame,ica Latona y su control 
120 slides. 27 minutes. Series O4SR-04 01 

Latenriay pregermnnacion dL la.s semi/llas de arroz 
78 slides. 29 30 minutes. Series O4SR-05 01 

Moffologia de la plant3 de arroz 

75 slides. 17 minutes. Series 04SR-05 02 
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Crecimiento y etapas dj desarrolo de ia plants de arroz 

128 slides. 31 minutes. Series 04SR-05 04 

Evaluacion de 'a caldaJ del arroz 

1J7 sldes. 28 30 minutes Series 04SR 0703 

E aludConde Ia teststencta vaf etaI a la 'zogata y al vuur de Ia hola blanca 

80 slides. 27 30 m"LleS. Series 04SR-O/ 04 

Wood Control 

Principiosbasicos para el maneo V control de las malezas en los cultivos 

85 sides 26 minutes. Series 04SW 01 01 

Infokiracoli basica sobre 'd con)petencla entfre las malezas y los cultvos
 

104 sides 44 minules Series 04SW-G1 02
 

Princip:osbasico: sobre Ij selctci,idad de los herbicidas 

110 slides 39 minutes, Series 04SW 01 03 

Los Hefbicidas modo de actuar y santornasde toxicidad 

First part 78 sldes. 34 minutes 

Sccond part 78 sides 29 minutes. Series 04SW 01 04 

faclotes 4ue coridicmnafn /a eftcacia de los herbicidas 

105 slides 38 minutes Series 04S\V 01 05 

Equipo dfd /. aplcaci i terfesife de herbicidas 

127 slides. 30 minutes Seies 04SW 01 06 

formulaconies de tietbicidas 

109 slides. 32 minutes. Series 04SW 01 07 

Recoraendaciones besicas subre el mne/o de agroquimicos 

137 slide- 34 minutes. Series 04SW 01 08 

Los surlactantes clases, ptapiedadesy uso co) .- eibicidas 

93 slides. 30 minutes Sere , 04SW 01 09 

Manelo y control de las malezas en el cultvo de la yuca 

86 :hales. 35 30 minutes. Series O4SW 02 01 

Manejo y control de las malezas en el cultivo del frilol 

112 slides. 41 30 minutes. Series 04SW 02 02 



pwqwpe b&saco para o ~wMarvi F9swrofe'so 4R0 N*" "' 1Pwff 
129 $to*$. 4230 minutes. Soro (4$W03 1 

qeI9

0 slides. 37 rmnues Seros 04SW4 0
 

4PO- PfA"AI; Dva4 Cfo MW do1 148 ma* 1~e I" paruf 

09 dx tUl qw sf^egs' gi lo s poiag" 
140 6t4M. 54.3 minutes,. Snms 0495-001 

Pionco s m'.' qwV #l n #Iqp&e delhfje wdp y ' antlm 
00 $Lds V0 mnutm. Series 045-06.03 

1 4, 4 p;l* (Smp e kIe""O) v su OW'O41 
83 otdes. 30 minuos. Series 040-0.04 

~nlowdnla dl rWi vaqrwas pa hwI~eu VS4goWO 
140 slides. 52 minutes, Series 04S6-o601 

Inlvmodades de/k'qo cauadu per 'VwusV su cwte/ 
126 slideS, 51.30 minutus. Seies 04$0-06.02 

Mcemces porel#e*-islmita wvoicxon y ,wwwevweku de hwum pd#gewe *I *#l 
97 sIdes 27.30 minutes. Series 04$9-06.04 

La roya del fril y Ou Cantrol 
90 slies. 33 minutes, Series 04t;B-O6.0b 

Crula"nitoOel Ifi* 
140 slides. 40 minutes. Seros 0455-06.02 

MArloloa de li planta de frlol €omav 
113 slidles. 33 mriules, Sories 04SB-09.01 

Diversidadgenwe de a espwcis ukvadas del n#woweeMus 
114 slides, 47 minutes, Series 04S8,09.02 

Semilla de IrIje de .ueo a caldad 
127 slides. 52 minutes. Soros 04SO-12.03 

http:04SO-12.03
http:04S8,09.02
http:04SB-09.01
http:0455-06.02
http:04t;B-O6.0b
http:04$9-06.04
http:04$0-06.02
http:040-0.04
http:045-06.03


do plans doP yuca par&,oeidieiWIVO ,n*#U4k? 14119 -a 
;7 slides 29 minutes. SWouS 05C-02.1 

g
i cRio do nwmrt, as de 4 W, V$us WkpW 

53 sioes, 36 minate". Series 04SC.02.02 

94 slides 28.30 minutes, Serf" 04SC-03-01
 

Ilconuol d Ei"nyIS 9"0 igusanor:whdn do l vuCal 

71 slides,2530 minutes. Serie 04SC-04.01 

Descp0onde las pugas quo atacan *I cult vo do la yuca Vcgracteisicas do $us daeos 

93 slides. 39 minutes. Series 045C-04.02 

Clslema depropgsgact rp~ado Ia vuc 

62 slides. 19 minutes. Series 04SC-06.01 

s eb1Sewcdl v PreparavCid dO estas do yuca par 

65 slides. 27 minutes. Seres 04SC-06.02 

ptsparacodndo suelos en tonas mecanaablbs 

69 slides, 18 minutes.Series 04ST-01 .01 

cordas Iagtaflte Vsus kochfl"
paicti05 do pannoje do la 
101 slKieS 39.30 minutes. series o4SS-01.02 

/ 

http:o4SS-01.02
http:04SC-06.02
http:04SC-06.01
http:045C-04.02
http:04SC-04.01
http:04SC.02.02




Board of Trustees in 1980-1981 

Dr Wethver Iteitz Ch3rman 

Head Agricultural Dnlitbon 

Federal M,rslr, of Econumic Cooperation 

Bonn Gurman r 

r) Joi~ A Pilo VLeCChairnin 

D reLtOf o! ;Ajr I Ilitkrot! 

I"twRo'krtr'fefr f G afl(rld 

Lit Eduaro A4a 'ez Luthi 

D rt,.or lt l o. lri ttigacion Agricolato , ori jt'e 


Mexco D F MrxIcLU
 

ory temtDr A I,/n 8 IldliSL 

Director (Ctnr (e It veshyaciones en Arro y Frijuol
 

Go anas, Go,, Br[ail
 

Dr .duar.dito H',t,,.iHistdio 

Rect r
 

Un tersidad Na, onal de Colombia
 

Bogota D E
 

Dr B/dh1WrO L6tS VartaS 

General Morwayer
 

Instituto Cohmt)tio Agropecuario
 

Bogota D E
 

Dr 41:tttIev DJg 
The Ford f w)0(1., on
 

New Delhi India
 

Dr JoltmtLDi/ov 

Pro Vice Ciunt.eino 

The Urn ,rsit o New Englano 

Ar midait Austrahl 

Dr Alvato Gom'r, Hurtado 

Lawyer and Director of El Siglo 

Bogota. D. E 
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Dir Reed PK~ltvord 
Program Officer 
The Ford Foundation 
New York~ Nev 'ori. 

Dr Leobefo Jayietit / Sanchez
 
Prot'ssur Culr'yti d1t Posyraduados
 
Escut-ii a~~s'nil (it Ayr ,Lltura
 
CthaLi;iyu Ttxico
 

Di L uos fe-eywro Ltiodono 
Nt i''A Ayr i uittji r'. if Colorribi1d 

Buylota D L 

D1 Johii L N,i *ei 

Dire tot Livner ai
 

Centro Intr r.ac or1a (!e Agccuiwura Tropical
 
Cal, Ctukt,u
 

Dr Shaot CiA .ib 

Dire tior 
Pesedwt-icrntrrr TrI)pncdr AgriCtiltUre 
Yatah~e I SL~kL),uabri.jdpdtl 

Dr V.ait~ii P,nv,ri, 

Instil.,uito trarnrrit-wo de Ciencias Agrecolas 
Sarn JoSv CoSt,j PCai 

Pr oleso, J A Spt'ice 
Dean of AgrICLJIILre 
Facultv of AyriC ulture 
Universi of w~e West Indies 
St Agustine Trimidad West Indies 



Senior and 
Professional Staff 

OFFICE OF THE CONTROLLER'S OFFICE 
DIRECTOR GENERAL Senlo, Staf 

Andrew V Urquhart FCA Controller 
Senior staff 

John L Nickel PhD. Director General Admin,strafie staff 
Jofire A Guerrero Assistant Contrc'ler 

Administfalie staff Mauricio Lozano MBA Assistant Controller 
Cecilia Acosla Administrative Assistant Gregorio Bedova CP Treasurer Islatilned in 

Carimagual 
ADMINISTRATION 	 Alonso Cardona CP Cashier 

Juan de Dios Posada Business Adm Cashier 
Alexis Corrales Budget Assistant
 

fiecflike adnrristrator Jaime Cumba irternal Auditor
 

Jesus Antonio Cuellar MBA Yolanda Fernajndez Accountant
 
Cesar Moreno CP Accc'tant 

Adrninistatliestaff 
Camlo Alvarez MS Administrative Associate
 
Edgar Valle;o Business Adm Travel Office
 

Carimau Station 	 LAND RESOURCES RESEARCH 
Ruben Dario Estrada MS Superintendent 

Senior staff 
BOgOt OfhMcA Gustavo A Notes PhD Director of Land 

Ricard, Castareda Admmiistra'i t Assistant Resources Fiesearch 

Human Resources 	 Administpaoie staff 
German Vargas MS Head Uriel Gulierrez MS Associate Administrator 
German Atias Lavwyer Personnel Ofice 

Maintenance Services 
German Gu,,errez Mech Eng TROPICAL PASTURES PROGRAM 
Superinlenden!
 

Mario Cadena Assistant Electrician Senior staff
 
Marvin Heenan Head Motor Pool Gusavo A Notes. Pt D
 
Francisco Jaramitlo Head Economist. Coordinator
 
Air Conditioning and Refriger3ton Jnie M Toledo). PhD. Pastuce Agronomist. 

Coodinator 
Food and Hounsng aEdujadv Aycardi PhD. Veleri ry Scientist 

Eduardo Fonseca. Head A,.-mal Health 

Fosemary Bradley PhD Soil Microbwnlogist 
Fernand SMario Calderon PhD Plant Entomologist 
Fernando Posada MS. Head 

Percv de Caslr). Head. Warehoise Lelt du ig 1980
 
Marino Lopez. Head. lIports ** Until October 14 1980
 
giego Melia. Heao. Purchasing ''Starting Ccoobet 15 1980
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Walter Couto PhD. Soil Scientist, 
Pasture Development tstationed in Brasilia) 

John E Ferguson, PhD Agronomist 

Seed Production 
Bela Grof PhD Agronorist (stationed in 
Carimagua) 

Ingo Kieanheisterkamp DAgr Animal Scientist 
Cattle Pioducun Systems 
Jdan Lenne PhD Plant Pathologist 

C Patrick Moore PhD Animal Scientist Pasture 
Utilization istationed in Brasilal 

Jose Salinas PhD Soil Scientist 
Soil Plant Nutrition 

kainer bcnuitze K.ratt LrAgr Agronomist 

Gernipiasm 
James M Spain PhD Soil Scientist Pasture 
Det.elopment istationed in Cartmagmaj 

Luis E Tergas Ph"D Agronomist Tec?'nology 
Transfer Train;ng 

Derr, k Thomas. PhD Agronomist (stationed in 
Bras'lal 

Visiting scientists 
E Mark Hutton D St Legume Breeder 
NobiuVsh. Maeno PhD Legume Agronomist. 
Pasture Utdhraton 

V+$1h/i s5,ecla.!sts9 


Rut M,' horst DAgr .ETES Project 

statoned )Brsili 


CrStoph Plessow DAgr ETES Project 

statoned in Maturn Venezuela 


Postoctoral tellows 

Peiro J Argel PhD Seed Production 

Antonio Carrillo DAgr ETES Project 

Carlos Lascano PhD Pasture Utilization 

John ' Miles PriD Pastore Development 

Fugena de Rub,nslen PhD Economics 

James E Survierg PhD Legume Breeding 

lbs.t...*rest irch associates 

Elke Buhrert MS Pasture Utilization 

Jorge Luis Dodz MS Pasture Utilization 

Hendrick Jansen MS Legume Agronomy 


Gerhard Keller Grein MS. Germplasm 

Hilda Caridad Machado MS. Plant Breeding 

Karen Speidel MS Soil Microbiology
 

Linus Wege MS Agronomy (stationed 

in Carimagua) 

Research assocaites 
Miguel Angel Ayarza. MS.Soil Microbiology 

Edgar Burbano. MS Seed Production 

Istationed in Carimagual 
Carlos Castilla MS Agronomy Regional Trials 
Rodollo Estrada MS Economics 

* 	Clemencia Gomez MS Te.'rnologv Transfer
 
Alberto Ramirez. MS Trainirg
 
Libardo Rivas MS Economics
 

Fabio Nelson Zuluaga, MS Animal Health
 
(stationed in :arimagual
 

Research assistants 
Amparo cle Atvarpz Agronotnist Plant Pathology 
Guillermo Arango Biologist. Entnmology 

* 	 Javier Belalcazar Agronomist Plant Itroductin 
Gustavo Benav-des Agronomist Germplasm 
Gerfried Carlos B-ich Agronomist Agronomy 
Istatoned in Carimagua) 

Raul Bolero DVM Cattle P:oducion Systems 
Istatione4 in Carimagua) 

Arnulfo Carabaly Agronomist Agrcnomy 

Regional Trials 
Ruben Dario Cabrales Animal Scientist. Cattle 
Production Systems Istatoned in Carimagua, 
Asdrubal Cano. Economist Econumcs 
Manuel Coronado Agronomist Legume 

Improvement 

• 	Jorge Corredor Agronomist Agronomy
Istationed in Carnmagual 

* 	 Patricia Chacon Bioloyist. Entomology 
Martha Lucia Escandon Agronomist Agronomy. 

Plant Breeding 
Luish Franco Agronomist Pasture Development 

Islatoned in Carimaguai 

Duvan Garc~a Agroncmist Seed Production 
Obed Garcia DVM. Animal Heelth 
Islationed in Carimagua) 

Hernan Giraldo Agronomist Agronomy 
Regional Trials 

Ramon Gualdron Agronomist Plant Nutriltn 
Soil Microbiology istationed inCarr-agual 

dSlvio Guzman DVM Technology 
Transfer Training 

Phanor Hoyos Animal Scientist. 
Pasture Utilization 

Carlos Humberto Mc!.!no. Agronomist. 
Agroromy and Pasltre Development 

Rodrigo F Mutis. Animal Scientisl. Cattle 
Production Systems (stationeJ in Carimagual 

Left during 1980
 
AssigneI toTiamng Program
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Gloria Navas. Agronomist. Pasture Development AESEARCH SUPPORT
 
(stationed inCarimagual
 

Edgar Quintero, Agroncmist. Entomology Data Services
 
(stationed in Carimagua
 

Bernardo Rivera DVMr Animal Health Senior stalf
 
Manuel Sanchez Agronomist. Seed Productron Leslie C Chapas. Dipi Math Statistics,
 
jose Ignacio Sanz, Agronomist Plant Nutrition Head
 
Celina Torres Agronomist Plant Nutrition
 
Gustavo Urrea Agronomis' Plant Pathology Statbcal Servmu
 
Luis Miguel Urbe Agronomist Pasture Utilization
 
Fernan Aluerto Varela Agronomist. Entomology Research associates 

Jaime Ve lasquez Animal SLentlist Mana Crisina Amezquta de Quirlones. Dipl Math 

Pasture Utilizatioi (statoned in Carimnua) Statistics Head Biometrics 

Bernardo Veijsa Ag.ortunist AgrFuomy and James Hafwey Gaf.ea. MS. SyStemS 

Pasture Improvement Jose E Granados MS Statistics 

Research assistants 
Jose Altredo Saldarriaga Systems Eng
 

SPECIAL STUDIES " Roberto Sanchez Agronomist
 

Computing SvicarsIFDC Phosphorus Project 

Research asso.3es 
Senor stalf Jorge Augusto Porras IChemical Eng. Head 
Lawrence L Hamn ond PhD, Soil "Raul Zamudio 
ChemiSt Coordnatoi
 

SWilliam E Penster PhD Soil Fertility Research assistants
 
Luis Altredo Le(i PhD Soil Chemist 	 Mana del Rosario Hen'do Systems Eng
 

Camilo Jordan
 
Julian E Renjio Systems Eng
Postdoctoralfellow, 

* Jacqueline A AshbV PhD Sociology 

Research ass,ants 	 CROPS RESEARCH 
* 	Henry Llanos Agronomist Agronomy
 

Geiman Monies Agonomist Agronomy Senior stall
 
* 	Mac Montova Agronomist Agronomy Douglas R La:ng PhD Director of Crops 

LuiS Guilermo Restrepo Agronomist Research
 
(stationed in Carimaguat
 

BEAN PROGRAM 

Land Resources Evaluation 	 Senior stall 
Aarl van Schoonhoven PhD Entomologist. 

Cocidialr
Visiting scientSts 
Triomas I Cochrane PhD Land Resources Jeremy H C Davis PhD Agronomist
 

Plant Breeder
Speciaist 

Peter S Jones PhD Prsioiogist and 
 Guillermo E Galvez PhD Coordinator for 

Agro Metereoilogist Land Resources Central America Istationed in San Jose. 
Costa Ricaj 

Peter H Graham PhD "Iicrobiologist
 
Visiting research associate Francisco. J Morales PoD, Virologist
 
Luis Fernando Sanchez. Agronomist
 
Land Resources 	 Leti durr1 1980 
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Silvio H Orczco. MS Plant Breeder Istationed in 	 Hugo Zapata. Agronomist. Agronomy 

ICTA Guatemalai Silvio Zuluaga Agronomist. Physiology
 
John H Sanders PhD Agricultural Economist
 

Federito Scheuch MS Agronomist
 
Istationed in Lima Peruj RICE PROGRAM
 

Howard F Schwartz PhD Plant Pathologft S.enor saff
 
Shree P Stngh PhD Plant Breeder
Slereen R Temple PhD Plant Breeder 	 Joaquir Gonzalez MS Agronomist Coordirna )r
MhaeiR Te Tpng PhD Agronomst Sang Woni Ahn PhD Plant Pathologist

Peter R Jennings PhD Plant Breeder
 
Oswaldo Vosesl PhD Agronomist Manuel Ro..,. Pr;o ,inlBreeder
 

Kazuhro vush, PhD Plant Pathologist IRRI Liaison Scientist
 
Istatiorne- in ITA Goatemalal
 Hector Weeraratne 'lanl Breeder 

V51iti 5C', r1n .	 Postadocto ad ldllOe 

Cesar Cardona PhD Entomologist 	 Rafael Posada PhD Economics 

Visiting research a.sociatesPostdoctoral fellows 

Stephen Beebe PhD Plant Breeding 	 Luis E Ossan Agronomist Agronomy 

Paul Krectcrier PhD Pr siolugy Climatology 	 William Zimmerman Botanist, Agronomy 

Marc1a; PdStr Corraies PhD Plant Pathology 	 Research associates
 
Elias Garcia Agronomist Traning
 

6.;ltfiy r Sd')h aSOCcdt1t5 	 Marco Perdomo Agronomist. Agronomy 

GustaVoAr,,a MS E ruIrIcS 	 Eugenio lascon MS Trainig 
Robon BuuCildra MS Planft PthoUgV
 
Auro)ra Susana ljd'Ld Agron{;mi~t Agronomy Rsech s.qiS


a SdiridiG~ A - Agronomy Luis Eduardo Betrro Agronomis
Mary Kathrrar My Piant Pathology International Trials 

Yolanda Cada.iddoeGaivs Agrononist Agronomy 
jjiid Kw gai MS B d gJenny 	 Gaona Ajronomst Inernational Trials 

Luis Ernesto Garcia Agronom st.BeedriResefar t , ' ,i .dIS 

Jose Aryrvi GuLAfrrr MS Piant Breeding 	 Luis Octavio Mohr1ra Agronomist Breed ng 

Edgar Tulande Agronomist Plant Pathology 

Miguel Eduardo Rubiano Agronomist.
Nohrj H cle lr-ru Agronomist Economics 

Mareldrd L .'ielMS Tiining 
Plant Paotilog, 

Aifrtd Acosia Agronr msl Entomology CASSAVA PROGRAM
 
Bernar(d Alzate Ar )ronisl Agronomy

Cis Bnorez A onomsS AgronomySenior stal
Cdrws Botiorre A nit l P~angPar~onomV J3mes H Cock PhD Physiologist Coordinator 
HoracuCarnn Agn nirmist Plant Pathology Anthony C Bellotti PhD Entomologist 

Mla'ic Castano Ag oinormst Virologly 	 Abelardo Castro PhD Agronomis 

JesiS Castlli Agroti mist Physiology Guillermo G Gomez PhD Nutritionist Biochemist 
Aurora Duqiue Agrn mst.Microioiogy Clair Hurshey PhD Plant Breeder 

Myram C Duque Mitt Economics einhardt Howeler PhD Soil Scientist 

Oscar Erazo Agronomist Agronomy Kazuo Kawano PhD Plant Breeder 
* Jame Garcia Agr Adm Seeds

Jaie Garcia Agronomst Sen g Dietrich Leihrer DAgr Agronomist
 
Ranulo Gonza.ez Biologist Entomology J Carlos Lozano PhD Pathologist

Lois Hernaindez Agronomist Pli'nt Breeding 	 John K Lynam PhD Agr Economist
Oscar Herrad Agronomist Economics Romeo Obordo PhD Asian Regional Coordinator 
Nelson Martnez Agronomist Agronomy (st-troned in SEARCA Los Baros. Philippines)

AronoistAgroomyJulioNelsn Mrtinz Cesar Toto. PhD, Agronomist 
Pedro Pineda Agronomist Plant Pathology 

Gerardo Telada Agronomist Agronomy Leftduring 1980
 

Silvio Viteri Agronomist. Microbiology Assigned to training Program
 

http:Gonza.ez
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visiting scientists 	 RESEARCH SUPPORT 

* 	David Connor. PhD Plant Ph-, iloglSt 

Jesus A Reyes MS Ertomologist 1.boilistry SwvIe 

Mabrouk El Sharkawy PhD Plant Physiologist Senior stall 

Vi5siing pecialist Robert Luse PhD Biochemist. Head
 

EOwald Sieverding PhD Soil Scientist
 
Research associate 

Postdoctoral feliows 	 Octavio Mosouera MS Analytical Services 
* Bodo Hegewald PhD Cassava Intercropping 

Douglas 	Pachico PhD Economics Research iSstdntl
 
Mana Eugenia Cantera Chemist Nutrition
 

1iSitnfgy research assolates 	 Charles McBrowin BS InstrumentS Maintena'ice 

Benhard Lohr MS Entomology Roberto Segova Agronomist Greenhouses
 
Jan Marqeret Salck MS Entomology
 
Hendrick Vellkamp MS Physiology Genetic Resources
 

* 	ChiStopher Wheatle t MS Plant Pathology Senior stall 
Robert Zeiglei MS lanl Pathology Leonard S P Song Prid Germplasm 

Research ass(lciates Specialist Head
 

Alvaro Ar yna MS Germpiasm William M Roca PhD Phiysiologist
 

Rafael Orlando Diaz MS Economics
 
Carlos Domnriguez MS Training 
 Visiting rosearchassociates 

Rafael Alberto LaberrV MS Plant Pathology Paul Gepts IrAgr Germplasm
 

Benjamin Pint,'11 MS Plant Pathology Thiernr Vanderborght It Agr Germplasm
 

Jorge Santos MS Utilization Judith M Lymdn MS Germplasm
 

Octavio Vargas MS Entomologv
 
Research associates
 

Research assistants German Alvarez MS Gernipiasm
 
Bernardo Arias Agronomist Entomology Rigoberto Hidalgo MS Gerniplasmn
 
Eifel Adolfo Burckhard Biu,yyst Soils
 
Luis Fernando Ca(Jad Agronomist Soils Resepch asistants
 
Fernando Calle Agronumist Soils istatoned Gustavo Monies de Ocd Agronomist
 
in Carimaguar Germplasm
 

Ernesto Ceiis Agrunocist Agronomy Hember Rubiano Agronomist Germplasm
 
Carolina Correa Ecornomst Economics Jorge Alberto Rodrguez Agronomist.
 

Julio Eduardo Holguin Agronomist Physiology
 
istationed in ICA Carbial
 

Julan Hernandez. Agronomist Soils Experimental Stations
 
istatoned in Carimagual OpwlbOns
 

Diego lzquierdo Economist Economics
 
Gustavo Jaramillo Agronomist, Agronomy Senior stall
 

Lucy Kadoch Biologist. Physiology Alfonso Diaz Duran MS PE.
 

Ja--er Lopez Agronomist. Cultural Practices Superintendent
 

• Sara Mepa Agronomist Physiology 
Pedro Milian Agronomist Germplasm Assistants 

German E Parra Agronomy Physiology Xavier Carbonell Agr Eng 

Edgar Silazar Agronomist Soils Xavier Castillo. Agr Eng 

tstathoned in Carimagua) Ramiro Narvaez. Agr Eng. Head
 

Ana Milena Varela Biologist Entomotogy Ouilichao Substation
 

Maurrcio Vuidivieso Animal Scientist. Rcimulo Perez Agr Eng. Head
 
Popayvn SubstationUtilization 


Ana Cecilia Velasco Clin Lab. Left during 1980
 
Plant Pathology Asijgned to Training Program
 



INTERNATIONAL 

COOPERATION 


Senior staff 
Jost Valle Rieslra. PhD. Director of 


International Cooperation 


TRAINING AND CONFERENCES 

Senior staff 
Fernando Fernandez PhD. Coordinator 

,Jnwiiaive staf 
Alfredo Caldas MS Enrollments 
David Evans. Conferences 

Visiting trainin_ associate 
Jairo Cano MS Training Evaluation 

Associates 
Carlos Dominguez MS (Cassava)
 
Carlos Flo. MS (Beans) 

Ehas Garcia Agronomist (Rice) 
Marceliano Lopez MS (Beans) 
Alberto Ramirez MS (Tropical Pastures) 
Eugenio Tascon, Agronomist in-country 
Training Rice) 

Assistants 
Silvio Guzman DVM (Tropical Pastures) 

Carlos Suarez BS. Trainees Orientation 

COMMUNICATIONS 

Senior stall 

Fritz Kramer PhD. Communication iences. 
Head 

Editoriel Services 

Senior staff 
Susana Amaya. PhD. Editor-Writer 


Charles Bower. BA. Editor Writer 


Associate
Asot MSDocumentation 

Fiancso Motta MS 

Assistant 
•Dorothy Muller de Pos3cia. BA 

Trainik Mateils 
Admnistrative associate 

Correl o Trujillo. MS 

Editorial associate 
Maria Lucia de Posada. MS 

Production assistants 

Oscar Arregoces. Agronomist 

Luis Fernando Ceballos Agronomist 
Cilia Fuentes de Piedrahita. Agronomist 

Hector Fabio Ospina. Agronomist 

Graphic Arts Production 

Administrative staff 
Walter Correa. PhD Head 

Production associates 
Alvaro Cuella.. Photography 

Carlos ROlds. Graphic Design 

Production assistants 
Didier Gonzalez Graphic Design 
Carlos Vargjs Graphic Design 

Public Information Office 

Associates 
AHA Head
 

Gabriel Rcbayo. MA
 
FernandoMora BA 

Assistant 
Jorge Enrique Paz Agronor.mist 

DOCUMENTATION SERVICES 

Senior sul 

Fernando Monge PhD Communication 

Sciences. Head 

Visiting specialist 
Trudy Brekebaum. MA Editor 

Associates 

Alejandro Jimenez Agronomist. Head 
Center 

Hernan Poveda. BA. Head
 
Serial Publications
 

" Let1 dluring 1980 



Assistants 
Fabiola Amardes Documentalist. 

Agr Economics 

Roberto Atlez. Agronomist. TropicalPastresDocuenlhonJoseph 

Pastures Documentation 
Stella Gomez. BA. Bibliographies 

Carlos P Gonzalez Agronomist. 

Bean Documentation 
Francy Gonzalez. Agronomist. 

Cassava Documentation 
Jorge L6pez. Head Bibliographic Services 

Mariano Melia. BA. Tropical 

Pastures Documentation 

Lynn Menendez. Translations 

Piedad Montarlc Head Acquisitions 

Himilce Serna. BA. Head Technical Services 

Julia Emma Zuniga. Agronomist. 

Bean Documentation 

SEED UNIT 

Senior staff 
Johnson Douglas. MS. Seed Specialist. Head 

Federico Poey. PhD. Seed Specialist 

Research ,tssocnatesCortet Agronomist. Training 
Guillermo Gira'do Agronomist 

JosL Fernlindez de Soto. Aj r-ng 

Jose F Aristizabal. Ap- tng 

Napoleon Viverc'. ,gr Eng 

CIMMYT/CIAT ANDEAN REGION 

Senior stalf 
Gonzalo Granddos. PhD. Entomologist. Head 

James Barnett. PhD. Plant Breeder 

Research assistant 
Edgar Castro. A;'.bnoml' 

Left during 1980 
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CIAT Publication 
Communications Support Unit 

Text and editing Susana Arnaya Puerto 

Design Carlos Rojas Vale 

Production C/Al's Graphic Arts Section 

Printing Carvajal y Cla. Cah 


