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introduction

The vear 1876 saw a continued
maturing of the varicus programs of
CIAT which enabled them to progress
along the lines of both their immediate-
and long-range gosls; m turn, the
overall objectives of the Center also
nenefited from these advances. CIAT,
therefare was able to significantly
strengthen its attack on food production
and productivity problems with
research and international cooperation
work throughout its special regon of
interest — Latin America and the Carib-
bean.

Highlights of the work are briefly
described in this report. In most cases
the work reported s of concrete ac-
complishments, as opposed to
preliminary findings which will be
rechecked or ¢onfirmed in the future,
The general thrusts of the work may be
classified into three categories of
endeavors that undertie the majority of
projects at CIAT.

First, the Center aims to utilize
natural agricultural resources to the
maximum extent possible. This s
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reflected in the decision that the Beef
Frogram concentrate on developing
new technology to increase production
on the under-utilized resource of the
acid, highly infertile soils covering vast
areas of Latin America. Similarly,
efforts 1o collect, evaluate and conserve
the important genetic resources of
Phasecolus beans, various tropical
forages and cassava are other aspects
of this objective.

Secondly, much of CIATs research
efforts are directed to developing a
minimum input philosophy. There are
varnous reasons for this, ranging from
the small farmer’s inability oftentimes
to buy inputs that would assure
satisfactory yields to the world-wide
scarcity of certain products. insect and
disease problems can often he solved
through genetic resistance, through
changing cuitural practices or through
natural control factors. Plants can be
selected and bred that are less deman-
ding of certain nutritional slements or
that are adaoted to difficult soif con-
diticns. All of these obviate in some
degree the need for purchased inputs.
This minimum nput philosophy does
no! preciude the use of inputs when
they are necessary to provide optimum
4

yiglds under gven conditions, however,
the goal is to himit their use if better
methods of production can be found,

The third characteristic of CIAT's
work is that of continued expansion of
its outreach activities whenever possi-
bie. Prime examples of this activity are
the several international networks of
research cooperation or assistance and
germplasm testing. Tramning and con-
ference activities and information dis-
semination are other ways of fulfilling
thig important function.

Rasoarch Highlights



The Bean Program's chief product is germplasm. This may be supplied to client
national programs as a promising source of disease or insect resistance; as hybrid
material with nationally important varieties already crossed to the resistance source;
as late generation “elite” materials previously screened at CIAT, or as formed
varieties from CIAT or other national programs.

Highlights of the program’s activities during 1876 point out several approaches
hemng employed to assemble, evaluate, produce and make available the bhean
germplasm needed by national programs.



In 1976 CIAT accepted the primary
responsibility from the international
Beard for Plant Genetic Besources wo
maintain and characterize germplasm
of Phaseolus wvuigaris and related
species important as sources of factors
for improving the common bean. To that
end the Bean Program continued its
collecting and evaluating of germplasm
from throughout the world and further
developed its plans for managing the
collection. The Phaseolus collection at
CIAT now contains more than 14,000
accessions.

As soon as meaningful results are
available from evaluations, attempis
are made to get this information to
potential users. During the vyear, a
detailed catalog of 781 promising
cultivars identified from these
evaluations was published and dis-
tributed to breeders in national
programs and 1o other interested
workers and cooperators. The book
provides evaluation data for up to 50
characters for each promising acres-
sinn.

Also during the year the first Inter-
6

v e
A
distributad throughout the worid,

national Bean Yield and Adaptation
Nursery was assembled and distributed
to workers in 30 countries. Ninety sets
of 1this nursery were sent, The accom-
panying table shows the countrigs
which received the nurseries.

Testing at the international level to
identify sources of resistance 1o impor-

it :
detailed catalog describing 781 CIAT-selectad.

e R ko ﬁ

pramising acecessions of Fhaseolus beans was

tart bean diseases also increased in
1976,

The second international bean rust
nursery was tested in 14 locations,
Results from the first collaborative
nursery showed three cultivars were
resistant to rust in all six testing
tocations. Two of the three cultivars,

Ressarch Highlights



Countries cooperating in the first internationa! Bean Yield and Adaptation Nursery trials.

No. of sets
Country dispatched
[ atin Americd and
the Caribbean
Belize 1
Bolivia 3
Brazil 15
Colombia 8
Costa Rica 1
Chile 4
Dominican Republic 4
Ecuador 5
El Salvador 5
Guatemala 3
Haiti 1
Honduras 4
Mexico 4
Nicaragua 3
Panama 1
Peru 4
Trimdad 1
Venezueia 4
71

P599 and P717, have been used as
primary sources for rust resistance in
breeding work within the CIAT Bean
Program.

Bean Program

No. of sets
Country dispatched

North America

and Europe
Canada 1
Russia 1
United Kingdom 2
United States 2
Yugoslavia 1
7

Atrica, Asia

and Qceana
Iran 1
Israe! 1
Japan 2
Matawi 1
Philippines 1
Tanzania 4
Thailand 2
12
Total j2]0]

An international nursery for bean
golden mgsaic virus, consisting of 80
selections, was assembled and sent to
four countries. Early results indicated

: A
The first International Bean Yield and Adapta-

tion Nursery was assembled and sent to
cooperators in 30 countries.

that some promising materials were
tolerant to the virus strains present in
both Central America and Brazil.

Activities in the Latin American Bean
Research Network, for which CIAT is
responsible, were strengthened and
enlarged in 1976. The accompanying
map shows the locations and types,
including some of the trials reported
above, of collaborative activities in
which the program participated.

7



Rust nursery {13}

Inoculation stuties (4]

Seul analysis end recommendations {2}
Provisional segregating materisl( 1)
Serwerung for golden mosaic (4)
Apign, Epinotie, Empoascs #)

Orought studies {1}

Locations and types of collaborative activities undertaken in Latin America by the CIAT Bean Program
m 1976,

8

Experinents to find practical means
of ansuring seed free of pathogens,
which are frequently carried over into
new plantings, mdicated that the time of
harvest appears to be extramely impor-
tant in producing high-quality seed.
Delayving the harvest can result in
reduced germination  and field
emergence, and increased seed infec-
tion by fung. in addinion, seed saved for
future planting, which ig harvegted from
pods i contact with the soil, does not
germimate well and may carry higher
numbaers of internal seed-borne fungi.
Selective harvesting technigues are
important for small farmers who com-
monly save seed from one harvest to
angther.

Nitrogen fixation rates as high as 41
kKilograms of nitrogen fixed per growing
season were ogbtained when specific
varieties of beans were inoculated with
efficient  strains  of  Rhizohium In
favorable ecologies The table shows
how beans rank among several grain
legumes in fixation capaciy.

Chimbing cultivars such as P30 have
been consistently higher in nitrogen
Research Highlights



Representative nitrogen fixation rates in some
cormmon  grain  jequmes (data taken from
VArOUS SOUFCes)

Nitragen fixed

Leqgume ik ra - yearl

Common bean

laccesspan PE90) 82
Commeon dean

(20 cuitevors) 5060
Saybean 57-94
Perarut 35
Cowwpea G5
Corvmen pea 25

fixation tharn have bush cultivars, the
chifferences apparently being related o
different  patterns  of  carbohydrate
storage and distribution. Experiments
showed that culovars frang the maost
nirogen tended 0 maintain more of
thair carbohydrates in soluble forms
enabling easy translocation within the
plarmt, including movement to the
nodules. A hybricization program was
imitiated to breed for improved nitrogen
fixation in commercial cultivars.

Extensive experimentation at CIAT on
bean /ratze mtercropping systems and
Bean Program

evaluations of suitable bean germplasm
for such systems produced bean yvields
of 2.1 ton/ha of dry beans associated
with 4.9 ton/ha of maize. When fertility
and moisture were not limiting, maize

Dry bean yield {kg-ha}

2,000 + Maonoculture
Agpociated
wirth mgizg
1,500 + ;i
1,000
i
500 |- | <

vields were not reduced due to the
associstion with beans.

Testing of intercropping systems on

small farms in one area of Colombia

Traditional tech.

Improved tech.

Monoculture
i

|
¢
il
i
K

Associated
with maize

|

i

Bush beans

1 Climbing beans —

On-tarm yields of bush and climbing beans at Restrepo, Coiombia under two planting systems and

two levels of technotogy.



Exparimaents on stmall farms in one region of
Colombia confirmed tha technology packages
involving simple but improved practices could
grodum mora beans than trsditional systems.

he triale wers in caoperation with the Colom-
biar Cotfea Growers’ Federation,

showed thal yields from taditional
systems can be sigmficantly improved
using only hmited additional inputs and
anproved  technology, mcluding in-

10

creased planting density, a granular
insecticide at planting and a low levei of
chemical fertilizer. The graph compares
the vield differences cbtained betwesan
tragitionai and improved technology.

In 1976, the numbers of new parents
and the new crosses increased sub-
stantially. Cumulative figures for four
important  resistance  factors  being
incorporated or sought in parental lines
and bemng introduced (nto progeny ines
are shown s the table. These breeding

activities support the short-term goals
of the Bean Program for statnlizing bean
vields under farmer conditions by
developing resistance ¢ the most
important diseases and ingec! pests,

Burlding on work from the vanocus
disciphines, workars  in the Bean
Program defined four ideotypes for
beans to be developed and bred to maet
the program’s long-range goals. The
four wall provide hean types for the
different classes of farming systems

Curmnulative sumber of parerts and hybrid progemes with siagle and mubuple resistance factors
assembled in the CIAT Bean Program during 1974-76.

LTI

FYHOSE Hust Anthracnose

Parmis

1974 5 2 1

1975 16 i3] i1

1976 28 20 22
Proganias

1874 16 8 2

1475 433 27% 165

1976 1 bl 1273 THE

Twe Foatar

Empossen factors farioes Total
[+ ) 10
KN 16 - 1O
47 24 178
16 - 0 20

461 21 835

T an 152 3.4n7



found in Latin America where thea ¢crop
is commonly grown urkler varymg con-
ditions.

Type A will be for short growing
seasons, with a maturity of about 76
days. The plant would have to toierate
high planting densities, and because of
the short maturity, could be expected 1o
yield about 2.5 ton/ha.

Type 8 will be for high-yielding
commercial conditions where
technology levels will be high and
ervironmental conditions are good.

Type C 15 to be the ideotype for
variable growing conditions and/or low
technology. The plant would have the
capacity for stable yield under difficult
growing conditions and the ability to
respond when growing conditions are
favorable.

Type [ 1s the dectype for planting in
asgociation with maize. it would be a
strong ehmbing type with capacity for
high yields,

Thirty-eight professicnals trained i
the Bean Program during the year.
Bann Program

11






Cassava Program

The development of many aspects of cassava production technology has now
reached the stage when itcan be used by farmers with only minor changes toadapt it
10 regional conditions. Much of this technology is rather simple; CIAT scientists have
amply demonstrated that farmers can increase their cassava yields on the order of
two ar three times the average yields for large araas or aven countries by using not
more than low or modast levels of inputs. While major emphasis is still directed to
developing new technology, including high-yieiding hybrids that incorporate disease
and pest resistance, increased efforts are being directed to training and cooperative
proj@ots with agencies In many counirias

13



The outstanding cassava line M Col
1684 showed exceptional yield stabitity
in replicated ftrials over a range of
conditions. At CIAT it produced more
than 50 ton/ha; at Caribia, 44 ton/ha;
and, at Carimagua, 36 ton/ha. Soil
conditions at these sites ranged from
infertile to highly fertile with pH’s from
4.5 to 7.8, Mean temparature range
was from 249 1o 28%C. Most cassava
grown in the world is within these
environmental ranges. These results
suggest not only that cassava can be
grown successfully under a wide range
of environments, but also that a single
high-yielding genolype can be utitized
gver the major porhion of this range.

Especially promising was the yield of
36 tons at Carimagua, where the crop
received only modest levels of fertilizer.
This confirmed the excellent potential of
cassava for low fertility conditions. At
Carimagua most other food crops
require considerably more fertilizer
inputs to produce acceptable yields,

In regional yields for testing newly-
selected lines, lines selected from the
CIAT germplasm collection continued to
perform well. These trials are con-

14

extremely hoipful in showing differences between traditiona! and improved methads of producing
cassava. The farms are fpcated in an important cassava producing ares of Colombia,

Resnarch Highlights



At the end of the field days, farmers {and sons)
are allowed to take a few stakes of promising
cassava hnes home to plant — an ideal way to
observe improves plant materials.

ducted under technology  whieh
stresses low cost inputs which farmers
can readily accept. Among trials in nine
focations, the best promising hne at
each sie yielded an average of 268
ton. ha, more than threg times the
national average yeld of about Bton/ha
i Colombias,

Cassava Program

Average vields of the best local lines
at the nine sites were 16.3 ton/ha,
proving that simpie, improved culiural
practices developed at CIAT can con-
siderably improve vields over the
national average. The most important
practices In the trials were: using
planting stakes free of cassava bacterial
blight and superelongation; good soil
preparation; timely weead control; and,
ensuring adequate plant populations at
harvest {about 10.000 plams/ hal,

Work a1 CIAT has shown that high-
viglding hybrids with wide adaptation
can be produced and selected relatively
easily. The strategy of germplasm
impravement through hybrdization, is
o produce hundrads, or thousands if
possibie, of combmations which yield
more than 50 ton/ha at CIAT, using as
many diverse parents as  poassible.
These are then evaluated under great
ermvironmental diversity, incorporating
as much disease and pest resistance as
possible into the whole population.

In 1878, 30,000 hybrid seeds were

produced Fromplantingsin 1975, morg_,-«%qg sgnifi

- ava yields
‘ whent&zq; wed oh new top growth leaves. This

thar 1,200 lines ware harvested frort

observational yeld tnals, and another
.

R E,, \Jf L/i '

e s d S YTFTITT ™ o

63 lines harvested from replicated
trials. Several of these latter lines
yielded more than 40 ton/ha and 30 of
the 63 lines were selected for mul-
tiplication and further testing. During
the year more than 6,600 hybrid seeds
were alse distributed to other programs
for testing.

trom tegding hy  the

is  bypicall-dara
it

Monosiefotlys dite.
; e
i
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A CIAT scientist ang his assistant check for mite presence on cassava in

the field

Among the factors sought in im-
proved lines from CIAT are resistance to
important insect pests. Preliminary
screening tests of materials in the CIAT
gassava germplasm bank provided 12
lines that were promising for resistance
to the Tetranychus wrticae mite; AD
ines were selected for intermediate
resistance and another 210 selected for
further testing against the
Mononychellus tenafpa mne. While

16

Eftects of the frog skin disease of cassava are dramatically shown here;

aftected plants fail to develop well-filled tubers,

these selections were only small
perceniages of the total materials
screened, they nevertheless may
provide sources for resistance forfuture
breeding work.

Simple methods of controling or
eradicaling two important cassava
diseases were confirmed during the
year

In the case of the superelongation
disease {caused by the fungus
Sphaceloma manihioticola,  diseased
cuttings treated with the fungicide
captafol proved to be free of the disease
after treatment The disease s dis-
semmnated by infected cuttings and the
treatment provides an effective and
sinple means of control,

The frog skin disease 13 also
transmitted through infected cuttings

Resaarch Highlighta



from diseased plantations. Little was
known about this disease before 1974.
This year 1t was shown that by using
healthy cuttings, even if they came from
generally infected plantations, the
disease can be eradicated in the next
planting, The effectiveness of this
method is shown in the accompanying
table.

Control of the frog skin disease of cassava using
healthy planting material

QOrigin of the Healthy Diseased
Cuttings plants plants
Cuttings from infected

otantatians ”
No of harvested plants 50{13%)""  326(87%)
Yield (kg plant) 1.40 0.70
Harvest index 063 033
Cuttings from healtiy

plantations *
Ney of harvested plants 36001 004%) 0 0{0 0™)
Yield (kg plant) 10
Harvest index QB4 -

' Cuttings were planted in a field where the previous crop was
G2
ntected
* Percentage related to the total number of plants han ested

Cassava Program

Fresh root yield (t/ha)

40
171 20%C
240°C
N 2g0C

30

20

10

M Cﬁl 22 M Mex 59 M Col 113 Popayén
Cultivars

Yield of four cassava cultivars 12 months after
planting at three sites having different mean
temperatures.

Physiological experiments to assess
performance of cassava cultivars over a
range of temperatures showed a clear
interaction between genotypes and
temperature. In addition, the varietal
interactions with different
temperatures were explained primarily
through effects on leaf area formation
under the different temperatures.

LAl

¢ M Col 22

oMCol 113
6 A M Mex 59

A Popayén

200 240 28°
Temperature {°C)

Leat Area Indices (LAl) of four cassava varieties
eight months after planting at locations with
different mean temperatures.

Four cultivars were tested at three
sites where mean temperatures were
20° 24%and 28°C. Several plantgrowth
factors which influence leaf area for-
mation varied in the different
temperatures. Yields of the four
cultivars are shown in the left figure,
and the Leaf Area Indices (LAI) of the
cuttivars eight months after planting are
shown in the right figure. VWhen total

17



vields were compared with the LAl's at
the beginning of the critical root forma-
ticn period it was ewvident that the
previgusly determined optimum LAl of 3
- 3.5 15 valid over a wade range of
temperatures and ¢an be utilized as a
genersl, early indicator of yield poten-
tial,

In many parts of the world, and
partipuiarly on small farms, cassava s
grown i association with other crops.
Tests were begun at CIAT to study the
effects of two crops grown together —
in this seres of experiments the crops
were cassava and field beans. Results
from early trials showed that cassava
ard beans planted together produced as
much as 85 percent of the normal
monoculture yields of both crops when
the two were planted on the same date.
The tests wall continue to hetter under-
stand the interactions and the groper
planting dates for each crop.

Thirty-two  agronomists from  nine
Latm American countries participated
n a one-month intensive course on
cassova production. The training was
18

funded by the Canadian International
Development Research Centre and was
devoted  approximately one-third o
theory and  two-thirds 1o pragtical
activities. Another 28 trainees worked
in the Cassava Program durning the year.

Research Highlights



In 1976 the CIAT Beef Program began to sharpen its research focus 10 solve the
nytritional problems that limit beef production on vast savanna land areas of Latin
America. The common problem on these target Iand areas is their high acidity and
infertility; a secondary problem is often water stress due to severe dry seasons of
varying durations and intensities,

The solution being sought for these nutritionally poor savanna grazing lands is
creation of year-round, high-quality forage systems. The objectives are first to
identify and develop improved, adapted forage species and then develpp the
optimum management systems for them. These primary activities are com-
plemented by viable animal manasgement and health practices.

19



As a foundation step 1o identify useful
forages, efforts continued during 1876
to collect ang assess materials of
severa!l species for inclusion m CIAT's
forage germplasm bank. Explorations in
several countries of Central and Soguth
America yelded promising materials,

Collections 1n 1978 brought the
number of accessionsin the germplasm
bank to about 1,600 - an increase of
more tharn 30 percent over the number
on hand 0 the previous year. Seed of
promusing  specigs in the bhank was
supphed 1o pasture researchers 1in 16
tropeal countries for varous testing
DUIDOSEs

More than one-third of the
acoessionsg i the bank are of the genus
Stylosanthes, a plant adapted in many
sectng of the tropical savannas. Two
inportant probems, however, dictate
that  Stylosanthes accessions  be
carefully screened duning ininal selec-
tan procedures

One problem s the disease anthrac.
nose Through work 1in 1876, about 8
20

N o v e wme o =l
After forage lequmes are collected 1 many
regions, they arg placed in the long evaluation
protess in this eardy screening procedure at
CIAT

percent of 600 accessions screened
proved highly tolerant to the disease

The stemborer insect is the second
important problem; it has senously
atfected Sty/osanthes stands an the
Eastern Plains of Colombia, where
extensive screening work s done and
one of the areas where this forage wiil

{Above: Stemborers ot Srviosant/ies prefer
woody-sternmed ecotypes. Damage like this
greatly reduces forage yields and parsistence,
[Below] Fine-stermmed ecolypes have shown
favorabie resistance to the stemborer

Rasagrch Highlights



Well along in the evaluation process, this Stylosanthies has entered the grazing tnal stage ata acid soil
location near CIAT.

be utilized. These insects (of the ganus
Zaratha) favor species with a hard
woody main stem. Evaluations in 1978
wentithied some Stylosanthes guyanen-
515 ecotypes, which because of thew
fine-stemmed growth characters, have
resistance to the stemborer. Some of

Beaf Program

these same ecotypes are alsptolerant to
anthracnose.

Stylosanthes capitala accessions
from eastern Brazl and Venezuela
proved to be well-adapted to very low
fertility, highly acid soils, as well as

possessing tolerance to anthracnose
and the stemborer. Although this
species 15 slow to develop during
establishment, twas a prolific producer
of seed and showed wide ecotypical
variation.

Among other genera of promising
forage legumes, species of Zormia
Desmodiim and Macroptifium were
found that showed adaptation to infer-
tile, acid soils and which demonstrated
some resistance o pests and diseases.

This Styiasanthes capitata plant shows the heavy
seed-producing capability ot the species. This
promising accession was collected in Brazil,

21



In work with forage grasses, one
promising introduction from northern
Nigeria, Andropogon guyanus, was
selected for Intensive testing. t showed
maior advamages of having excselient
tolerance to infertile, acid soils, in
spreading naturally and in resigting fire
jused as a pasture management prac-
uce in many areas of the ropics).

A crucial step in producing improved
forages is the production of sufficiant
quantities of seed for wide distribution
and testing. Overall production  of
pasture seed increased during 1976,
and plantings of several species were
made al two locations not far from CIAT
where environments are more
favorable fur growing matenials for seed
ncrease.

Soil microbiclogy experiments are
primarily designed to identity and fully
avaluate Ahirobium strains that are
effective  for inoculating legume
species. Efficient fixation of nitrogen by
legumes is especially important with
22
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& grass, Andropogoen guyanus, collected in
northern  Nigeria, appears promising as a

forage, This plot is at Carimagua, on the Eastern
Plains of Colornbis,

forages because these materials will
evantually be produced on lands so
tacking m fertility.

One of the important findings in 1876
was that Styfosanthes and strains of

Compatibility between legume forages and
Rhizobium straing for inoculating them have
proven to bs an mmportant key in forage
development. A CIAT scientist observes a
promising strain.Styipssnthes eaction heve.

Rivzobium used to inoculate it were
vaery specific — that is, certain straing
were only effective with certain lines of
the forage legume.

Atleast two straing were found which
proved much more effective than the
Resanrch Highlights



An important step in forage development research is obtaning enough seed of promising lines to
permit widespreaad testing. Here a Stylosanthes seed plot is being combined.

strain which had commonly been used
to inoculate Stylosanthes seed. The
straing also differed in their effec-
tiveness under conditions of low soil pH,
low phosphorus availabitity and high

Bast Program

aluminum levels — all probtems in the
areas where improved Stylosanthes is
to be planted, New strains will be
actively collected in the future and
evaluations of promising strains will be

made for these conditions to build up a
collection of highly effective, wida-
spectrum inoculants.

Animal health researchers worked to

learn more about cattle
trypanosomiasis. In Africa, the
pathogen Trypanosoma vivax 1%

transmitted by the tsetse fly and the
disease condition it causes s important
to the cattle industry there.
Documented knowledge of its mode of
transmission and occurrence in Latn
Americas sketchy although 1t has been
reported in all Latin American countries
with an Atlantic coast line from Panama
te the mouth of the Amazon River
Brazil, and 1n two West Indian istands.

CIAT workers had earher developed a
serological  test to check for
trypanasomiass. in 1976, this test was
refined and used to determineg that the
disgase is probably endemic in all
tropical areas of Colombia where cattle
are ratsed in any numbers. Resulis from
Colombia indicated that the disease is
more  widespread than  previously
believed. Serum samples from several
other countries were also collected and
are now being studied.

23



A two-month  short  courge In
spidemiology of arumal diseases was
esraamzed and supervised in the field by
heet team members. The course, for
seven trainees, was part of a larger
exercise organized and funded by the
Panamaerican doonoss Center,

Thirty-two pther persons participated

i Beef Program traming activities
during 1876

24



The Swine Nutrition Unit places primary emphasis on the transfer of technology of
swine production within Latin America. This is accomplished by training activities
within countries and at CIAT, and by various types of assistance to national
programs. Research activities within the unit seek to identify and test nutritional
systems based on low-cost ingredients that are readily avaiiable at the small farm

level



At CIAT, the swine team conducted
the tirst Postgraduate Swine Production
Course, a six-month training exercise
tor 20 participants from 10 countries.
Activities in the training course con-
sisted of bath theory and practice, at
CIAT and on several nearby farms in the
Cauca Valley of Colombia. The groups
aisc made a one-month trip {0 vistt
experiment stations and farms in other
gcological zones of Colombia.

Two other professionals were also
trained in the Swine Unit during the
year,

In integrnational cooperation projects,
progress was made in 19786 at several
locations. In Bolvia, the Gabriel René-
CIAT-Heter Cooperative Project began
its  research, training and swing
development work at Santa Cruz, First
litters  from toundation stock were
farrowed and some 200 head were
distributed to pig farms in the region;
other pigs will be used in research atthe
center. Five one-week training courses
were offered to a total of 121 personsin
tha region as a part of the program.
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Training is 8 very important fungction ef the CIAT swine deveio;}mem work. As technology is already

available to significantly increase swine production in Latin America, it is mandatory that
fornmation transfer ocours as rapicly and efficiontly as possible.

In Peru, faciiities for the Swine Unit at
the  institute  Veterinagrio  de  In-
vestigacwones Tropicales v de Altura
(IVITAL in Pucallpa, were completed in
1976 with technical assistance from
the CIAT swine wam and an IVITA

spacialist who had previously been
trained at CIAT. Foundation stock was
also acquired and the unit began its
research and swine development work
at the regional level
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Three participants in CIAT's Postgraduate

Swine Production Course check a piglet while
the sow watches carefully.

At the University of Costa Rica, CIAT
assisted in planning and conducting the
{irst Central American Seminar on
Swine Production, a one-week exercise
for approximately 120 persons.

in swine nutrition work, diets based
on rice polishings substituted partially
for maize as the energy source and with
tatlow added for additional energy and
cane molasses added for increased
paiatability were compared during the
growing and finishing periods. All diets
contained soybean meal as the main
protein ingredient.

The substitution of rice polishings,
tallow and molasses was nutritionally
satisfactory but the price of tallow
tended to be excessive for practical use.
Results suggested that molasses could
be used in increasing amounts if
acceptability or pafatability of digts
based on rice polishings were the only
problems.

in another experiment, molasses
were added to improve palatability of
diets based sofely on rice polishings or
cassava meal Addition of molasses
proved feasible in both cases. With diets
kased on cassava meal, considerable
amounts  of soybean meal were
necessary 1o maintain the desired lavels
of protein. A price analysis showed that
when maize was at least twice as

gxpensive as cassava meaal, then the
latter ingredient became economical as
a source of energy. However, because
uf 113 low protein content, cassava maal
use alse depends closely on the prices
of protein mgredients.
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Rice Unit

Helease of two new rice varieties from the cooperative breeding program of CIAT
and the Instituto Colombianc Agropecuario (ICA) and the initiation of a Latin
American rice testing network under the sponsorship of the International Rice
Research institute (IRRI) and CIAT were the important highlights of rice development
activities at CIAT during 1976, Both activities were in strong suppuort of the CIAT Rice
Unit's comemtment to provide improved plant materials, and the necessary
technology to achieve optimum yields from them, to national programs of Latin
America.
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In 1976 the cooperative rice breeding
program of CIAT and the Insgtituto
Colombiano Agropecuario {HCA) releas-
ed two new varieties of irrigated rice,
CICA 7 and CICA 9. In addition, two
other promising lines from this breeding
program were among materials dis-
tributed to several countries for further

testing. Line 4422, a sister line to the
new CICA 9, was selected and named as
Tikal 2 in Guatemala. In Ecuador line
4444 was selected and named as INIAP
7. The table compares the yields of
these materials and of other pramising
lines and commercial cultivars i
several countries during tests m-
mediately before the release of the new
Varetes,

Yields of six promising lines and three commercial varieties of rice in Central America and Colombia,

Country and yield {t7ha)”

in 1975

Ling or Costa

VEFIILY Rica Honduras Guatemala
4421 749 a4 54
4427 92 56 56
44440 &8 67 59
4444 77 a4 54
4061 #5 48 45
A4GZ 132 3% 28
CHLACG R 43 47
CICA 6 4.4 4G 52
LHIEES b4

Nicaragus Panama Calombia®”

82 52 4
77 54 68
71 44 64
67 41 68
50 56 55
G &1 50
64 &b G2
67 33 65
53 84

Under uplang condipons exeept (in Nicaragas Panama and Colonmbis swhatds aeg wngated

DoAvesane af 38 tegronal trals s Colombaa & athes countnes e the guarage Bf Dwo rephcatinns s oae Lo

Tk P76 e A2 was rebeamesd os C10A 9 vanety sl ae 46 gy CHCA Y
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Selecting panicles of nige atan early stage of the
breeding and evaluatan process,

CICA 7 tformerly ne 4461 and CICA
3 {hne 4421) are wlerant 1o rice blast
and moderately resistant under field
conditions  to brown  leaf spot
{Helminthosporium oryzae) and stem
rot {Leptosphaeria salvini) They are
moderately susceptible to stemborer
and to the white rice stemborar and to



sheath blight. CICA 7 is moderately
susceptible 1o leaf scald and CICA 9 is
nierant  Both varieties are resistant
under field conditions to hgja blanca,
The milling and cooking qualities of
CICA 9 are similar to those of CICA &
variety. CICA 7 has sxcellent milling
guality and its cooking quality is similar
to CICA 6.

The Unit developed a technigue to
facilitate producing large amounts of
basic seed of the two new varieties as
rapidly as posstble. The method in-
volved two successive iransplantings of
young plant materials and a dormancy
breaking technique. Beginming with
seed from 500 panicles of sach line, a
totai of 137.510ns of seed was produced
in less than a year.

in agronomy studies with rrigated
rice, the transplanting of 25- 1o 40-day-
old seadlings inte flooded fieids provid-
ed an excellent method of controlling
volunteer and red rice. While some
hand weeding was necessary, the
larger fransplants could be readily
distinguished so that weeding could be
acoomplished easily.
Rice Unit

An excellent stand of the new CICA & rice variety almost ready for harvesting at CIAT. CICA S was

N

developed in the coaperative Instituto Colombiano Agropecuario-CIAT breading program,

As part of the international coopera-
tion activities of the Rice Unit a network
of international rice trials tor Latin

America was established to accelerate
the development, evaluation and dis-
semination of a contindous flow of
improved materials. This work is jointly
spensored by the International Rice
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Research Insttute UHRRD and the CIAT
Hice Unit

A conference of 35 delegates from 14
countries of the regrion was convened at
CIAT to orgamze the network. From thig
meeling, three nurseries wearg a5-
1ablished as a beginning: a vyield
nursery, a nice blast nursery and an
ohservationa! nursery, Late in 1876 the
yield nursery containing 24 vaneties
was assembled and distributed o 18
Latin American countries. These ac-
tivities are part of the Internationat Rice
Testing Program orgarized by 1BR

The CIAT Riwe Unit trained seven
professionals during the year
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Ragional Andaan Maizs Unit

During 19786 the organization of the Regional Andean Maize Unit was completed
and fult collaboration between the Centro Internacional de Mejoramiento de Maizy
Trigo (CIMMYT]} and CIAT began with the posting of a CIMMYT scientist to CIAT as
coordinator of the project. The unit has the broad chjective of transferring maize
gchnology to national programs in the Andean Zone, through direct assistance to
the programs anxi by organizing the interchange and evaluation of plant materials.
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An important event in terms of
meeting the objectives of the new maize
unit was the meeting of the maize
producers of the Andean Zone, in
Cctober 1877, at Guavaquil, Ecuader.
The meeting was organized and spon-
sgred by the Instituto Nacional de
Investigaciones Agropecuarias {INIAP),
Sixty-four workers from seven coun-
tries attended the meeting whare plans
were made for future cooperative
efforts among the countries and with
the CIMMYT-CIAT unit,

A total of 23 regional maize trials
wirg distributed in six countries of the
target zone during 1976. Fourteen of
the trials were designed with materials
for tropical areas and nine trials were
for hightand condivons.

As part of the unit's work at CIAT,
three Experimental Variety Trials, using
new materials developed at CIMMYT,
were  grown. Thease experimental
varieties were credated on the basis of
resuits  from International Progeny
Testing Trials. The most promising
axperimental varieties will be delivered
to natonal maize programs m the
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Andean Zone for local adaptation
studies.

Four of the International Progeny
Testing Trials were also grown at CIAT
during the vear to identify further
material for breeding of expenimental
varieties,

Four professionals from Andean Zone
countries were sent to CIMMYT for
training.

Resasrch Highlights



Training and Conferencss Unit

The CIAT Training and Conferences Unit has a major responsibility for ransferring
technology from the Center, Through its activities of helping schedule, organize and
administer training and seminars, workshops and conferences, the unit plays an
important part in helping extend CIAT's technology throughout Latin America and
other parts of the world.
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A major activity in the area of training
at CIAT during 1976 was the transfer of
prunary training responsibilities from
the training office to the various com-
rmodity pragrams. Training has abways
beaen an intrinsic part of the functions of

the commodity programs and with the
evolution of these programs into strong,
integrated teams it was believed that
each could now carry a greater respon-
sihility i training, both for research
endds and for production related to the
respective cornmaodities.

Home gountries of trainees studying at CIAT during 1376.

Total
%untw Hainass
Latur America and
the Caribhesn

Bolvig 7]
Brazi 21
Colomina 38
Costa Rica L
Chole 5
Veneruela &
Domimcan Repubhe B
Ecuadar 1
£l Salvador 4
Grsatemala 6
Guvana 1
Honduras ]
wexico 18
Micaragua 3
Panama &
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Totat

Country {rRiNness

Paragusy %
Py 11
Puertn Rco H

(ther countrios

Canada

Fed, Rep. of Garmany
Holland

indonesia

Jagan

(SRS e o

Malaysa

Spam

Tanzarma
Thaland

Unned Kingdem
Unned States

~N BN -

Tatal 188

Ancther impertant reason for this
change was the increasing awareness
i client national institutions of the
advamtages of vertically-integrated,
single commodity research and produc-
tion programs to replace the traditional,
disciplinary-oriented activities across
commadities.

The traming office conmtinued
adrmamsier the trainees coming to CIAT
and 1o assist the commodity programs
i developing  training  pians  and
providing training assistance.

The table on thus page shows the
countries from which professionals
came for traiming in 18786,

As z part of its assistance 1o the
overall raiming functions of the Center,
the training office began, in 1976, an
mensive  program  to design  and
produce audio-tuiorial  traimnming
materials. These materials are designed
1o permit mdividualized instruction o
the trainee complementary wath group
discussions, direct traineg/scientist
interaction  and laboratory/field ex-
periences.



The CIAT conference office coor-
dinated 14 events during 1876 inwhich
the Center ywas the primary Sponsorora
co-sponsor. The office also provided
orgaruzational support for another eight
events sponsored by  outside  in-
sthitubhions

Rasearch Highlights
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As a unit charged with assisting international cooperation and technology transfer
functions of CIAT, the Library and Information Services Unit is concerned with the
cotlection, production and dissemination of written materials. These materials
consist of scientific butleting, scientific information abstracts, popular materials and
other information services for providing published materials to client and other

requesting countries.,

Principal activities realized in 1976 by
the Library and Information Services
Unit at CIAT were in the area of
documentation of scientific informa-
tign,

The Documentation Center of «the
Library processed and distributed more
than 3,200 abstracts of publicationsg
and articles in the three fields of beans,
cassava, and agricuitural economics
and development in Latin America.
Additionally, the Documaeantation Center
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heiped produce three volumes of
collegted abstracts {one volume in each
of the three fields).

An agreement was completed with
the Institute Interamericano de Cien-
cias Agricolas {IICAY to facilitate the
distribution of the Library's Tables of
Contents  service and payment for
photocopies  of materials requested
fromm CIAT's Library. This agreement
enables countries having stringent
toreign exchange requirements 1o ob-
tain photocopied materials more easily
by routing their request through HCA
rapresantatives in variocus gountries,

A new bibliographic service, called
Selected Book Reviews, was initiated.
As well as being a current awareness
tool for scientists, the service will also
help bibrarians in their acquisitions
activities
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Spacisl Studies Unit

The CIAT Special Studies Unit undertakes limited research activities on probleg
not being worked on by other programs or units of the Center. Several of the uni
proiects are directed to exploring technalogy that could be of use on small, wadition

farms.

During the year, several experiments
were conducted to study the manage-
ment of crop sssociations involving
maize and perennial legumes. The
parennial peanut. Arachis glabrata,
reduced maize lodging by as much as 50

percent, and by cutting the mulch ong
{two cuttings are possible duting or
maize crop), as much as 57, 8 and 4
kilograms of nitrogen, phosphorus ar
polassium, respectively, were recyale
per hectare. A second  isgum
Leuraens feucocephals, 18 a bush -
tree legume plant -



Coordhriator
Gonzaio Granados, PhD, Entomologist

Reswarch assistant
Edgar Castro, g, Agr

Leader
Guillermo Gomez, PhI, Nuinbomsy’ Bioshenmst

Seror staff
Julidn Buitrage, PRD Nutritionst

Visiting speciahist
*Eduardo Herves, VM, PhD

Research assoniate
Jorge Santos, 88

Research assistants
Jusas Chamorre, 8S
Luis Enrique Beltran, DVM

Leadsr
Loyd Johnson, MS, PE Agricultural Enginesr

reft efipteng 1078
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Banior sraff

‘Fober L. Cheaney, MS Agronommst
Manuel Rosera, PhD. Agronomist

*“Gramt M. Scobile, PhD, Agriculturs! Economist
Hector Weerarattne, PhD, Broader

Hesparch associates
Ruodrige Lapez, Ing Agr
Rafaef Posada, MS

Research gssistants
Marino Caicedo, Ing Agr
Alicia Pinada

Radl Valderrutén, M3
Gustavo Vitlegas, MS

Coprdinator
Hobert A, Luse, PhD, Bochermist

Biomaetrics

ieader

David Franklin, M8, Systams
Engmeer/Biometrician
ton study lrave)

Pastdoctoral latlow
Gastdn A. Mendoza, PhD, {Acting head)

Hasearch assopales
Jorge A. Porras, BS
Maria Cristina de Quidioner, M5

© Ledp duning THTR

Ressarch assistants

Patricta Juri de Garcia, BS
Gerardo 1. Hurtado, Ing Ayr
“Yarmal Lépez, ing Agr.

Special Studies Unit

Coordiiator
*Jerry Doll, PhD Weed Control Spaciatist

Visiuwig staff
Petrus Spijkers, M5, Assocate Expert FAD

Regearch assstants

“Pedro Argel, ing. Agr

Cilia Leonor Fuentes, tng Agr
Guilterrn Giraldo, lng Agr
“Wilson Piedrabita, ing Agr
Manue! Restrepo

Marcsling Torres

Manuet Lorenzo Villogas, BS

Experiment Station Operaions

Leader
Attonsa Diaz-Durdn, MS PE,
Expernmenta! Farm Supenntendent

Regearch anststants
Rambo Narvaez, ing. Agr.
Barnacdo Salazar, ing Agr.

Laboratury Services
Roseorch assistants

Charles McBrown, B%
*Daniat Camachg, BS

T oLelrthiting THTE
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Assistants
Carlos Rojas, Graphic Designer

Leader {wader Amparc de Madrigal

Fernando Ferndndez, Phi} Fernando Monge, PhD, Communication Scientist
Public Information Office

Fenior staff Sermar staff

Fritz ¥ramer, PhD, Commurication Scientist Charles E. Bower, 85J, Editor Associate

(. Patrick Moore, PhD, Coordmator Marig Gutidrrez, ing Agr., Ednor Fernando Mora, BA, AHA, Head
Beef Production Trasning *Neil B, Macleltan, Photographer

AsEestants

Training Library and Documentation Marvin Andrade
Catherine J. Crane, BA

Tramung associates Assocrates *Juliana Garcds, Lisence o3 Lettres

Fernando Bernal, MS, [S1ation Operatons Unit) Angels de Cock, MA, Library Coordinator

Carlos Flor, MB, {Bean Program) Trudy B. de Martinez, MA,

Carlos Lascano, MS, (Beef Program} Documentation Coprginator

Marceliano Lopez, MS *Muria Crigtina de Nieto, MS, Documantalist

enip Tascon, ing Agr. Hernan Poveda, BA

téi:gtavz I“i!legas. 3‘38, g’ilce Programi Guatemala in)cke{faller Foundation)

Instituto de Ciencias y Tecnologia
Assistonts Agricola (ICTA)
Research associale *Lucero Cdrdenas, ing. Agr.
*Jairo Cano, MS Stella Gémez, BA Semor Stafé
Sonia Laverde, BA, Head, Public Services Robert K. Waugh. PhD te DI

Trairng assistants Marilg O. de Henzel, BA, Documentalist Rofand E. Hanga;; y ‘g’s’agw[’? & Director

Alfredo Caldas, BS Piedad Muontafio, Head, Acquisitions Experirr;em Stasim; Ope aL;;Jr inater of

José Yesid Campos, DVM Julia Emmas de Rodrigusz. Ing. Agr Eunenio Mart rations

Luis Fernando Cebaltos, Ing. Agr Dogumentalist genio Martinez, PhD, Techmical Director

Bilvig Guzman, DVM Stebiia de Sealcedo, Licenciaturg en traduceidn,

Reyas Sierra, DVM Docurnentabsr-Transiator

Himiloe Serna, BA, Head, Techmical Services
Admnnstrative assistant

Carlos Sudrez, B5 Infermation Services
Lonferences Associates

Manfred Hirsh, Photographer
David Evans, Coordinator Alvare Rojas, Production Manager

T Lett dunng 1976
* Assgred o mage than oho program T lel dureng 1976 * Lett dunng 1§78
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