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introduction

The year 1977 was an important and
historic period for CIAT. During the year
new program directions were consolidated
and dynamically advanced. Moreover, these
changes and accomplishments were assessed
and endorsed by comprehensive and
authoritative review.

Early in the year CIAT was the object of
an intensive review covering all of its activi-
ties. The review, conducted by a panel of
top scientists for the Technical Advisory
Committee of the Consultative Group for
International Agricultural Research

{CGIARY], is the mechanism for fully evalua-

ting every five years the programs of each
international center under the CGIAR.

Introduction

The objectives of the review were not
onty ta look at past accomplishments but
to determine if these are contributing to a

well-designed, overall strategy for the future.

Thus, the exercise caused us to take a
searching look at ourselves, at our mandate,
and at our objectives for meeting that
mandate. |n addition, representatives of a
few of our client institutions in countries of
the region were interviewed to determine
whether our technology transfer linkages
were operating effectively. It was very
encouraging that the overall report from
the review was extremely favorable, indica-
ting that we have accomplished a great deal
and that these results will contribute to
even more rapid future progress.

One of the early preparations for this
intensive review was to closely look at our
objectives as an international center. From
these discussions, the following Statement
of Objectives was developed.

Statement of Objectives

To generate and deliver, in collaboration with
national institutions, improved technology
which will contribute to increased production,
productivity and quality of specific basic food
commaodities in the tropics —principally in
countries of Latin America and the Caribbean—
thereby enabling producers and consumers,
especially those with Iimited resources, to
increase their purchasing power and improve
their nutrition,



To look at these objectives in more detail,
the product of our work is improved tech-
nology —improved methods of producing
five commodities— beef cattle, beans,
cassava, rice, and swine. (Development work
in maize is a part of CIMMY T's global pro-
gram, with C1AT serving as a retay center.)
These improved methods are not designed
to increase production at any cost, but
rather, to lower unit costs of production so
that the rural and urban poor will benefit
maost from any increases. Small farmers (low
resource producers) are special targets; our
improved technology must apply to the rea!
conditions of this group.

Our intermediate product of trained man-
power is implied in the objectives statement.
Only with trained personnel can local insti-
tutions adapt improved technology to spe-
cific local conditions and deliver it to the
ultimate users.

Clients of our improved technology are
national institutions. We do not have the
responsibility nor the right to trespass on
national prerogatives of transferring tech-
nology within countries. While we do a great
deal of testing in the region, evaluations are
always with the approval or collaboration of
institutions in those countries.

Research is directed to tropical areas
that :nare the common advantages and
related problems of a year-round growing
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season (if water is available) in Latin
America and the Caribbean where our
target commeodities are basic foods. How-
ever, we have global responsibilities among
the international centers for work with
beans and cassava.

One of the very important tenets to
which we adhere is our concern to improve
human welfare by improving consumers’
purchasing power and nutrition. Depending
on the commodity, we work to increase
available food both by bringing new land
into production and increasing productivity
in existing production areas. But we always
attempt to develop technology that will
achieve optimum production levels of foods
that are high in quality and nutritious and
at the same time, use as few inputs as
possible.

Three administrative developments of
1977 were important for ensuring that we
will continue to progress. First, CIAT's
international cooperation functions were
further consolidated within an overall policy
under the leadership of an associate director
general. This office is responsible for plan-
ning and coordinating the Center’s outreach
activities and is the primary linkage with
client institutions of the region. Commodity
programs also share responsibility for inter-
national cooperation. During 1977 several
highlights discussed in the respective sections
of this report emphasize the strong progress

made in areas such as international testing
and international cooperation networks.

The Beef Program, after much earlier
review and discussion of its objectives, began
1977 in a state of dynamic change. During
the year the Program’s reorganization was
largely completed and most of the new staff
to be added were on the job. The Program
will work toward developing beef produc-
tion technology for the infertile, acid soil
areas of Latin America. Field work in the
Program was accelerated and three scientists
were already in place (two at Brasilia, Brazil,
and one at Carimagua, Colombia) to help
direct field activities.

A new operating unit, the Genetic
Resources Unit, began active development
during the year. Its objective is to store,
evaluate and distribute various germplasm
species in support of ather programs of the
Center. This will consolidate these stages of
germplasm maintenance and handling and
free the commodity programs of these tasks.
Most important among the Unit's activities
was the completion of renovations and
furnishing of a modern cold storage facility
to permit long-term, safe storage of these
valuable genetic resources.

CIAT's research programs received
assurance of improved support during 1977
with the signing of a new, improved agree-
ment for the operation of the Carimagua
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substation with the Instituto Colombiano
Agropecuario {ICA) and the acquisition
through lease of another substation near
CIAT.

At Carimagua the new agreement between
CIAT and ICA provides for cooperative
management of this large station in the
Eastern Plains of Colombia. Two CIAT
principal staff, a farm superintendent and a
beef team member, are living on the station.

The new substation, to be called CIAT-
Quilichao, is a 184-hectare farm about 40
kilometers South of Cali and 60 kilometers
from CIAT. The site provides a low stress
location to evaluate technology for acid,
infertile soils. Most of the physical develop-
ment of the farm, including grading, road
canstruction, drainage, and fencing, was
completed in 1977 and a considerable
number of experiments were established by
commodity programs. The farm was acquir-
ed for CIAT's use by the Foundation for
Superior Education of Colombia and is
leased for a nominal rent.

In addition to these accomphshments,
the overail staffing of the Center increased
significantly with the number of principal
staff rising from 68 to 84 with several more
appointed and scheduled to arrive in early
1978.

Thus, it is clear that 1977 was a year of
change for CIAT; and, while changes were

Introduction

numerous they were part of an overall
strategy. All of them will support our every-
day activities, insuring that we will make
significant progress in future years as we
have in 1977 and earlier years.






Bean Program

Introduction

The CIAT Bean Program concentrates
its efforts on furnishing improved germplasm
of Phaseolus beans for production in tropi-
cal areas of the world. This not only includes
developing new materials that combine re-
sistance to major diseases and insect pests

Bean Program

with high yielding potential and tolerance
to varying environmental conditions, but
also involves a leadership role in the selec-
tion and distribution of existing finished

materials that may be adapted over wide

locations.

A significant part of the Program’s work

during 1977 involved international activities
to make promising materials available to as
wide a group of client programs as possible.
In addition, testing networks were enlarged
to reinforce the international evaluation and
movement of selected materials.



Breeding

During 1977 the Bean Program defined
additional breeding objectives and respon-
sibilities. These included the goals of
improved plant type, yield potential and
adaptation. Moreover, specific characters
will also be sought including lodging resis-
tance and different maturity types.

Crosses were increased between parents
with multiple disease resistances, especially
employing non-black progenitors. Forty-
eight percent of crosses made during the year

were between non-black materials and anoth-

er 31 percent were between black and non-
black parents.

From the first group of crosses 22 red,
64 other non-black, and 122 black-seeded
advanced progenies were yield tested in repli-
cated trials at CIAT during the 1977 second
semester, Yields of at least a few non-black
selections were as good as those of the best
black-seeded checks, This limited data sug
gested that great progress is possible in up-
grading the yielding ability of non-black
materials which are widely preferred but
have lagged behind black cultivars.

Results from the project on breeding for
early maturity were very satisfactory. The
character appeared to be simply inherited
and selection was found to be effective
starting from the F5 generation. Rapid prog-
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Improved germplasm is the primary goal of CIAT's
Bean Program. Here a bean breeder and his as-
sistant make the visual evaluation of pod number
and placement in a group of breeding lines just
bhefare their harvest when yields will be recorded.

ress could be made through a modified bulk-
pedigree method. Few indeterminate segre-

gates were as early as or earlier than the deter-
minate parents (the source of early maturity).

The former group seems to have higher yield-
Ing potential and stability.

Bulk seed of 646 Fo/F3 early generation
segregating populations were supplied to
various national programs of the region
upon their direct requests.

Plant Pathology

In order to understand the frequency of
occurrence of bean common mosaic virus
(BCMV) races and to provide better orienta-
tion for breeding work, 45 isolates of the
virus collected in 10 Latin American coun-
tries and the United States were tested on a
set of differential varieties. Sixty percent of
the isolates were race BCMV-1, followed in
frequency by BCMV-3, -4, -2, and -5.

A severe outbreak of black root at CIAT
during mid-1977 was shown to be a hyper-
sensitive reaction to BCMV, primarily the
type strain (BCMV-1), The reaction was in-
duced by high aphid populations and tem-
peratures. A secondary value of incorpora-
ting the dominant | gene into breeding mate-
rial was observed as plants exhibiting the
hypersensitive reaction died quickly and did
not transmit significant levels of inoculum
to perpetuate the epidemic,

Field screening of the germplasm bank
for resistance or tolerance to bean golden
mosaic virus (BGMV ), transmitted by the
white fly, continued in El Salvador and
Guatemala. Although no resistant sources
have been identified, some tolerant acces-
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sions were cbserved; these include some non-
black materials, Hybrid progenies were also
screened at these locations and exhibited
some positive transgressive segregation, indi-
cating that additive effects were expressed in
specific crosses between tolerant parents,

An International Bean Golden Mosaic

Nursery with 180 entries was tested in Brazil,

Mexico, the Dominican Republic, Guatema-
la, El Salvador and Nigeria. All materials be-
haved similarily in ali locations and six en-
tries were tolerant in all tests.

Bean rugose masaic virus {BRMV) pro-
duces symptoms similar to those caused by
BCMV, and the disease is probably more
frequently present in Latin Armerica and the
Caribbean than currentty realized, CIAT
tests confirmed that BRMV is not seed-trans-
mitted by Chrysomelid beetles, and that
different races exist. Field screenings re-
vealed that 25 of 190 promising materials
and 26 of 355 advanced families were
resistant to the race utilized for screening.

Results from the first two international
rust nurseries revealed that no material was
immune or resistant at every location in
both years, however, some entries were at
least resistant or intermediate at many loca-
tions in both years. CIAT and locations in
the Dominican Republic, Costa Rica and
Mexico had the highest proportion of suscep-
tible entries and are optimum locations to

Boan Program

. B Cnilis SN
Only by examining each plant of each line in this
rust nursery can breeders and pathologists be
certain that promising materials are not overlooked.
Close observation alsa provides the opportunity to
check other growth characteristics of each segre-
gating line.

test hybrid materials for resistance to di-
verse populations of rust races.

Materials tolerant or resistant to common
bacterial blight in temperate zones were sus-
ceptible at CIAT, primarily due to poor

adaptation and photopericd sensitivity. Ex-
periments demonstrated that field screening
technigues were more reliable when seed-
lings were inoculated and plants evaluated
at first flowering of the earliest maturing
line being tested. Much variation existed in
virulence among isolates, however, there
were no indications of the existence of
different races.

Field and glasshouse inoculation proce-
dures have been developed or improved to
test hybrid materials for resistance to bean
rust, angular leaf spot, root rot pathogens
and anthracnose at CIAT and other locaticons
in Colombia.

Entomology

Improved screening technigues for
Empoasca kraemeri (leafhopper) resistance
evaluations in segregating populations of
bean materials were tested using a simulated
F»> population composed of a mixture of
40 varieties having various resistance levels.
Scoring according to individual plant damage
scores and yields gave a more reliable resis-
tance estimate.

In studies to determine the optimum eco-
nomic level for chemical controt of leaf-
hoppers, profits were calculated to be max-
imized by allowing about one nymph per
leaf. In other words, it was not profitable
to try to eliminate the pest. Moreover, stud-
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ies also showed that farmers shou{d concen-
trate protection efforts against the leaf-
hopper during bean flowering and pod-
setting stages of development. Plants that
were protected only between 26 and 62
days after planting yielded as well as those
protected for longer periods.

In other experiments for controlling
leafhappers, the use of rice straw mulch
doubled yieids over non-mulched or black
plastic-mulched plots. The use of aluminum
foil mulch tripled the yield over control
plots. Light reflection and/or color cantrast
were the principal factors invelved in reduc-
ing the insect populations,

Among the large number of Chrysomelid
species usually found in bean fields,
Diabrotica balteata was the most abundant
one. Bean root damage from Chrysomelid
larvae is common in the field but D. balteata
could not develop on bean roots in the lab-
oratory, However, larvae that had previousiy
been fed on maize roots caused more dam-
age to bean plants.

The use of vegetable oils was confirmed
as an excellent material for protecting dry
beans during storage against Zabrotes
subfasciatus. Five milliliters of oil per kil-
ogram of beans controlled the pests by in-
creasing adult mortaiity and reducing ovi-
position and larval survival, Qil treatments
did not reduce seed germination after six

14

months of storage nor greatly affect water
absorption.

Physiology

Results of 12 growth experiments over
three years with the representative bean var-
iety Porrillo Sintetico were used to deter-
mine the most important physiological
factors limiting yields in beans. Factors that
are identified become major goals for im-
provement durifig screening and selection of
breeding materials.

Data supported earlier observations that
crops with larger vegetative structure have
higher yields. The most important parame-
ters were pods per square meter (pod density),
total dry matter at maturity and number of
vegetative nodes. Leaf area duration, if com-
bined with lodging resistance, also contrib-
uted to high yields. A maximum leaf area
index of about 3.5 - 4 zppeared to be opti-
mal; a higher leaf area index may not pro-
duce an increased crop growth rate unless
lodging resistance could be improved.

Growth analyses of five varieties repre-
senting the four bean growth habits defined
at CIAT provided similar results to those
with Porrillo Sintetico. Increased node struc-
ture and leaf area were strongly related to
yield. The comparative earliness of two bush
varieties apparently limited their maximum
leaf area, and thus, the leaf area duration,

resulting in slightly lower yields. Leaf area
efficiency {yield/unit of leaf area duration)
for the four non-climbing varieties was simi-
lar, indicating that canopy type does not
greatly influence the yielding capacity of
the photosynthetic system. In the climbing
variety, leaf area efficiency was much lower,
possibly because excessive leaf area develop-
ment caused self-shading of lower |eaves.

Carbon dioxide supplementation in field
piots during the immediate post-flowering
period increased yields 43 percent, Supple-
mentation apparently increased available
photosynthate supply, in turn causing in-
creased pod set and more mature beans per
pod. In practice, an increased photosyn-
thate supply should be possible during this
period by either increasing leaf area or by
increasing photosynthetic efficiency of the
available {eaf area. Either of these factors
would aiso be aided by stem erectness and
lodging resistance,

Large genetic differences were found
among 125 promising lines for resistance to
excess water, which could be a serious limit-
ing factor during periods of heavy rainfall
on poorly drained sails.

Experiments also showed that Phaseolus
germplasm exists which is comparatively
widely adapted to temperatures occur-
ring at altitudes from 880 to 1800 meters.

Research Highlights



This material will be useful in breeding strat-
egies aimed at wide adaptation.

Agronomy

During 1977 some results of the first
International Bean Yield and Adaptation
Nursery (IBY AN} became available. Data
from more than half of the 90 testing loca
tions showed that the mean yield for the
five best entries was 35 percent higher than
the mean of the five local entries used at each
site, in both temperate and tropical zones.
This shows that the germplasm material
selected under tropical conditions has been
widely adapted. Moreover, results point out
the importance of assembling and distrib-
uting a wide array of materials that are al-
ready available as varieties for testing in a
range of conditions, Mean yields were always
lower in tropical locations, usually because
of disease epidemics,

A second IBYAN consisting of 20 lines
each of black and non-black materials was
assembled and, through October 1977, had
been sent to 104 locations, about BO percent
of which were in Latin America and the
Caribbean, Of these, six varieties wilt possibly
be released by national programs in countries
where the varieties are not now grown,

The optimum time for planting beans
with maize was investigated to help develop
technology for associated cropping systems.

Bean Program

" 2N i\

This intimate association of climbing beans and maize is typical of the cropping systems in much of

Latin America. For this reason the climbing bean receives much attention in technology development

for the small farmer.

Bean yields were sharply reduced by planting
at the same time as the maize, compared to
planting 10 days before. On the other hand,
planting beans before the maize also reduced
maize yields, Nevertheless, at CIAT, optimum
production of both crops was achieved from
simultaneous planting.

Three hundred accessions of climbing
beans were selected from among about 2500
in the germplasm bank for further testing
because of their yield potential and grain
color. At CIAT they were planted with
maize and at Popayan, Colombia, among old
maize stalks. A number of the materials out-
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vielded the eight standard controls represent-

ing the best varieties identified to that time.
Among the high yielders were beans of sever-
al colors other than black.

Soils

Wide variations were found among bean
germplasm being screened for tolerznce to
low sail phosphorus. A number of varieties
yielded equally well at levels of 50 kg/ha of
applied phosphorus {established as a level to
provide maximum stress at Popayan) as they
did at levels of 300 kg P7Og/ha.

At Popayan, experiments showed that
the rate of phosphorus required for optimum
{95 percent of maximum)} yields was 500
kg/ha of P;0g as incorporated triple super-
phosphate. This corresponded to 0.05 - 0.08
ppm phosphorus in soil solution or 0.38
percent in the upper leaves at flower initia-
tion.

In soils with a high phosphorus fixing
capacity, the method of application is often
as important as the amount applied, and the
optimum method can vary with different
sources, For conditions at Popayan, band
placement of 75 kg P»Og/ha as tripie super-
phosphate was as effective as broadcasting
300 kg P70g/ha, while sources with lower
solubilities, |ike rock phosphates, were
more effective when broadcast. Over time an
initial advantage in yields from the appiica-
tion of triple superphosphate decreased
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compared with some of the more soluble
rock phosphates which provided bean yields
that were equally high. Due to this residual
effect, the cheaper rock phosphates could
be a good substitute for triple superphos-
phate on acid soils such as those of the
Popayan location.

Economics

In cooperation with the Pilot Program in
Maize and Beans (PROMYF), in Honduras,
agricultural economists of the Bean Program
made a simple economic analysis of bean
production costs and returns for the project,
which is attempting to increase incomes of
small and medium farmers. The develop-
ment of an improved early red variety suited
to the second season plantings of the area
was believed to be the most important com-
ponent of a new technology package for
this project. Variation in water availability
and disease and insect incidence between
production seasons made the use of high
levels of inputs very risky,

In the Restrepo region of Colombia
agronomic research continued in 1977 to
identify improved varieties and profitable
input use for small farmers growing beans.
CIAT selections of red bush beans did not
significantly increase yields over the {ocal
Colombian improved variety, Calima, how-
ever, several red climbing selections yielded
significantly higher than the local red. The

new technaologies — including climbing selec-
tions, some phosphorus fertilizer, increased
organic fertilizers and spraying for insect
and disease control — increased net incomes
by 42 to 55 percent, even though the new
technology substantially increased the costs
of purchased inputs.

Training

In early 1977 the Bean Program, in coop-
eration with the CIAT Training Section,
held the first intensive course in bean pro-
duction for Latin American researchers.

Thirty professionals from 12 countries par-
ticipated in the one-month course. The pro-
fessionals represented nine disciplines and
this diversity of backgrounds assured a great
amount of interchange among the group,
both in discussion of specific problems as
well as of general investigative methodolo-
gies,

Forty-one other professionals trained in
the Bean Program during 1977.
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Beef Program

Introduction

The Beef Program’s objective is to devel-
op and transfer effective low-input techno-
logy for increasiny beef production in acid,
infertile soils of tropical America, primarily
through improved year-round pasture pro-
duction, supplemented by economically-
sound animal management and health
practices.

Research 1s conducted, and technology
validated, at three principal research stations

Beef Program

at Quilichaa, Carimagua and Brasilia. The
new Quilichao station provides an acid soil
environment for initial and intermediate
germplasm evaluation near CIAT's head-
quarters. Increased staffing and a revitalized
coliaborative agreement with ICA has en-

hanced the capacity for research at the Cari-

magua station, 1n the Llanos of Colombia.
In view of the importance of the Brazihan
Cerrados as a component of the target area,
the location of three Program scientists at
EMBRAPA's Centro de Pesquisa Agrope-
cudria das Cerrados near Brasilia is an

essential first step to ensure development of
adequately based technology.

During 1977 reorganization of the Program
was accomplished and recruitment of new
staff almost completed. Orderly integration
of existing program compaonents with
planned activities has provided a strategy in
which several technology development
phases are well advanced to help fulfill the
overall objective. The strategy i1s 1llustrated

in the ftow chart on the next page.
’ y
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Flow chart of strategies and activities in the CIAT Beef Program




The impact area

The Program’s target area has been defined
as the acid, infertile soil areas of tropical
America—areas that total about 850 million
hectares. The soils of the target area are
classified as Oxisols and Ultisols and are
primarily covered by savanna or forest
vegetation. These areas together encompass
about half of tropical America's land surface
and are characterized by high annual rainfall
with a dry season of varying intensity, good
soil physical properties, but extremely low
native soil fertility and poor economic
infrastructure. The paramount barrier
preventing beef production is an inadequate
year-round forage supply caused by the
severe soil and water stresses.

To obtain a detailed, accurate picture of
the impact area, work began this year under
a special project to classify the land resources
and provide a geographically-oriented,
economic synthesis to serve as the basis of
the Program’s transfer of technology strategy.
In the first phase, climatic factors are being
analyzed, satellite imagery with aerial and
land reconnaissance is being used to define
landscape patterns, and soil fertility
characteristics are being collected. Following
the geographic delineation of land systems,
priority areas for the introduction of im-
proved beef cattle production techniques
will be made according to economic
considerations.

Beef Program

During the year, preliminary interpreta-
tion of the satellite imagery of approxima-
tely 200 million hectares was done over the
major savanna regions of the area, represent-
ing about one-quarter of the project area as
awhole and some 60 percent of the savanna
regions to be studied.

Plant introduction

The primary facet of the overall program
objective is to develop year-round, nutritious
pastures. In 1977 the genetic base of CIAT's
tropical forage germplasm collected from
acid soil ecosystems was broadened con-
siderably and the number of accessions
doubled from a year ago. The table shows
the present holdings of the forage bank,
Major collections during the year were in
the Eastern Lianos of Colombia, the Llanos
of Venezuela, and the Cerrado of Brazil.
Materials were also obtained through ex-
change with other groups.

L=2gume and grass agronomy

To provide for orderly and timely evalu-
tion of all forages being studied, selection
criteria for legume and grass accessions were
defined and a mechanism established to direct
the flow of germplasm lines to appropriate
evaluation levels taking into account the
attributes of specific accessions and their

Tropical forage accessinns in CIAT's
germplasm bank as of | Mov. 1977.

No. of

Genera accessions
Stylosanthes 1021
Desmodium 525
Zornia 145
Aeschynomeneg 92
Macroptilium group

{Macroptilium,

Phaseolus, and Vigna) 278
Centrosema 232
Galactia 70
Arachis 77
Miscellaneous legumes 806
Grasses 154
Total 3400

promise for the impact area. Legumes are
evaluated for 14 factors and grasses for 16
factors. Materials passing favorably through
initial evaluations will enter advanced test-
ing classified at four promising levels.
Materials that perform favorably in these
tests will be designated as ""promising”’ and
will enter a four-stage advanced testing pro-
gram beginning at the small-scale agronomic
level and passing to complete agronomic and
animal grazing trials. A list of the most
promising category 4 legumes and their
attributes are shown in the acccmpanying
tabie.

19



Forage legume accessions classified as promising Category 4 through November 1977.

Species

Selection criteria®

No. YC YQ YM YH D I N Sp
Centrosema sp. 1733 - + - + + s
o 1787 — +
" 845 - + i
Desmodium
avalifolium 350 + + + + +
Stylosanthes
capitata 1019 + - - - + + +
1078 + - - - + + + +
" 1097 + - - - + + + +
1315 + - - - -+ + +
i 1405 + - = - + + +
Stylosantiies
guianensis 136 - - - - - - i +
" 184 - + - - - - + +
Zornia sp. 728 + s — + o +
* Blanks represent unknowns. Codes: ¥C = adaptation to Carimagua conditions; YQ =

to Quilichao conditions; YM =

fartility soils; D =

disease tolerance; | =
seed production potential; W = water stress potential; § =
ance; Q = nutritional guality; and, P =

adaptation to medium fertility soils; YH =
insect tolerance; N nitrogen fixation potential; SP =
aluminum and low phosphorus toler-

persistence under grazing.

At Carimagua several accessions of
Stylosanthes capitata in mixed stands with
grasses came through their establishment
season virtually untouched by anthracnose
and stem borer, the problematica! disease
and insect pests which consistently destroyed
S. guianensis accessions grown in the same
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site in previous years. Accessions of Zornia
sp., Desmodium ovalifolium and also one
grass, Andropogon gayanus, have shown
considerable promise for the region.

For the somewhat less stressful climatic,
edaphic and pest conditions at CIAT-Quili-

chao, S. guianensis 136 and 184 plus the
Centrosema hybrid 1733 appear most pro-
mising and are at advanced stages of testing.
Swards of these leqgumes mixed with

A, gayanus, Panicum maximum orBrachiaria
decumbens produced sustained liveweight
gains of 561 g/steer/day at a stocking rate
of 2.3 animals/ha during an unusually ex-
tended dry period which caused severe
weight losses in adjacent native pastures,

Seed produciion

In order to move promising forages
through testing stages as rapidly as possible,
it is essential that increasing amounts of
basic seed be available to plant larger areas.
And, to obtain good seed yields, pasture
species must be grown in iocations where
conditions are optimum for seed production.
The Quilichao area has proven to be an
excellent location for basic seed production
of several species.

During 1977 seed of 70 forage species
were being increased. Sixty-five legume
species were in seed production plots at
Quilichao and five grasses were being in-
creased both at Quilichao and at CIAT-Pal-
mira.

Among some of the best results were the
following. S. guianensis 184 was harvested
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three times and yielded 260 ka/ha/year.

S. capitata accessions yielded an average of
215 kg/ha annually in low density stands
during the establishment year. Yields of
three Centrosemna species averaged 750 kg/ha
on an annual basis when the crop was grown
on trellises and harvested by hand. Finally,
Desmaodium heterophyllum atso produced
abundant seed at an annual rate of 302
kg/ha. This is the first instance where
economic seed production appears possible
for this valuable species.

Soil microbiology
Development of the Rhizobium collection

for inoculation of forage legumes continued
in 1977 with the total number of accessions

more than doubling to 1051. All accessions
are characterized for 15 basic parameters
and then are placed into a five-stage testing
scheme which provides ratings of genetic
compatibility, nitrogen fixation potential,
performance under physical and chemical
stress, biological and climatological stress,
and range of applicabifity. Several of the
strains in the collection entered stage 4
testing during 1977 in six trials seeded in
Quilichao and four in Carimagua. Effective
inoculation was recorded for all category 3
and 4 legumes tested in field conditions.
At Carimagua, for example, forage produc-
tion by a Macroptilium sp. (CIAT 535)

was doubled by inoculating and lime
pelleting, in this case contradicting the

Beef Progrem

- £ el T Vet T e ]." N
The new CIAT-Quilichao substation provides an excellent site for evaluating forages under low stress, acid
soil conditions. 1t has also proven to be an ideal location for forage seed production.
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traditional concept that Macroptilium does
not respond to Rhizobium inoculation.
Forage legumes are frequently very slow in
establishing themselves. The early growth
advantage demaonstrated by inoculated leg-
umes should prove useful as a strategy for
improving their rate of establishment.

Soil fertility

A detailed soil survey was conducted at
the new Quilichao station coupled with the
thorough physical, chemical and mineralogical
characterization of the soils which classified
as Ultisols. Preliminary greenhouse experi-
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ments showed the soil to be extremely
deficient in phosphorus, sulphur and boron
and deficient in calcium, nitrogen and
potassium, Aluminum and manganese
toxicity affect certain forage species.

Several promising [egume and grass acces-
sians were found to have extremely low
requirements of available soil ghosphorus,
coupled with an excellent tolerance to levels
of aluminum considered toxic for most
cultivated plants.

Oxisols and Ultisols are both extremely
deficient in available phosphorus and fix or
make unavailable large quantities of phos-
phorus fertilizers that are applied to them.
The application of rock phosphates to these
acid soils offers a promising, low-cost alter-
native for supplying this element.

Results of a 16-month field trial at Cari-
magua proved that after one year B. decum-

bens plots fertilized with rock phosphates
from six sources approached or surpassed
yields from plots fertilized with superphos-
phate. Total yield from triple superphos-
phate plots was 13.1 ton/ha. Over the entire
test, high reactivity rocks from Sechura
{Peru) were 99 percent as effective as super-
phosphate; & medium reactivity rock from
Huita (Colombia) was 91 percent as effective
and the low reactivity rock from Pesca
(Colombia} was 88 percent as effective.

22

Low or medium reactivity rocks are
gbundant in Latin America. They normally
provide little phosphorus during the first
year. However, by keeping the soil pH low
{4.6-4.8) the soil in effect becomes an ef-
ficient superphosphate factory. By using a
species tolerant to high levels of aluminum
saturation, the low pH did not affect growth
and the total dry matter produced was 13.1
tons in 16 months, without irrigation and
with the only fertilizer applied being 60
kg N, 100 kg K50, and 20 kg S/ha.

This indicates a very exciting potential
for the medium and low activity rocks so
common in Latin America, as an important
component of the Pregram’s low input
strategy, coupled with the selection of
germplasm efficient in utilizing low levels of
available phosphorus.

Pasture establishment

Not only are capital, labor and fertilizer
almost always limited in savanna areas, but
in the case of improved pastures, seed are
rarely available in sufficient quantity and are
often very expensive in early stages of
development.

An experiment was initiated this year
at Carimagua with 10 grasses that can be
expected to self-seed or spread via stolons
to provide an acceptable stand in one year
or less. Planting density was extremely low

(1000 plants/ha) with phosphorus fertilizer
applied only in the planting hill.

In less than three months Brachiaria
radicans spread to almost completely cover
the surface between the pianting sites, which
are 3.16 meters apart. B, humidicola also
provided rapid cover although it was slower
in establishing and initiating vigorous stolon
growth. B, decumbens zalso developed rapidly
but initial development was largely vertical
before appreciable stolon development
occurred.

In another pasture establishment trial,
the legume Pueraria phaseolides was seeded
in 2.5-meter strips alternating with 2.5.-me-
ter strips of each of the three grasses —B.
decumbens, Melinis minutiflora, ar
Hyperrhenia rufa. After establishment,
grazing began in 1977. The various systems
have received rest periods of 28, 42, and 56
days and three maintenance fertilizer rates.
Legume/grass balance has been good with
B. decumbens with each species invading the
other; the legume has dominated the other
two grasses. B. decumbens has produced
two to three times the volume of forage
produced by either of the other two
grasses. |t appears that the Pueraria/
Brachiaria combination should remain
compatible for a reasonable period of time
with this system.
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In many savanna areas crops are normaily
planted as precursors of pasture. Research
was initiated at Quilichao and Carimagua to
test several crop/pasture successions includ-
ing intercropping pasture legumes with crops
such as rice, cassava, beans, peanuts, corn
and soybeans.

Animal production

The long-term pasture utilization and
herd systems studies and their economic
analysis have provided an objectively
derived baseline against which new technolo-
gy can be evaluated. The need for improved
nutrition.is emphasized by the very limited
beef production levels attained by grazing
native savanna without improved, persistent
pastures and the deficiencies in bioed pa-
rameters of Zebu breeding cows grazing
native savanna,

Evaluation of the herd systems trial
which terminated in May 1977 provided ex-
cetlent information on herd behavior on
native savannas during four reproductive
years, The maost profitable improvement
under such conditions is direct mineral
supplementation. Salt supplementation,
early weaning and the use of M. minutiflora

pastures during the wet season are not profit-

able alternatives, New breeding herd man-
agement trials include improved pastures for
strategic use in combination with grazing
native savanna,

Beef Program

Cattle that are produced on the acid, infertile sa

Among other improved grasses, H. rufa
has failed under grazing because of its rela-
tively high phosphorus and potassium re-
quirements and lower tolerance to high
levels of aluminum. B, decumbens with
modest fertilization requirements has pro-
duced annual liveweight gains in the order
of 150 to 200 kg/ha, approximately 5 to 10
times more than the native savanna. Under

vannas

of Latin America suffer from many problems, most
of which are directly related to the quantity and quality of forages. For this reason, the CIAT Beef Program'’s
primary objective is to create improved forage materials for these conditions.

the intense rainfall at Carimagua, these
pastures are now showing severe symptoms
of nitrogen deficiency, which raises questions
as to how long they wilt remain productive,

Training

Transfer of technology activities are now
integrated with research. Training is oriented
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towards program objectives and the develop-
ment of a regional trials network throughout
the impact area.

The Fifth Livestock Production Specialist
Training Program was conducted for 18
participants with 13 coming from Guatema-
la, two from Bolivia and one each from Co-
lombia, Honduras and Panama. The parti-
cipants spent three months at CIAT during
a theory phase of the course, then 15 of
them went to Guatemala for a seven-month
ranch phase supervised by two CIAT train-
ing assistants. The Program for Livestock
Development (PRODEGA) supported the
training phase in Guatemala. Primary
emphasis during the ranch phase was on the
establishment and proper management of
improved pastures.

In addition to the participants in the
formal course, another 23 professionals
received training in the various disciplines
of the Beef Program during the year.

Training and regional trials priorities were
established through contacts with 20 na-
tional institutions in eight countries of the
impact area. Arrangements were made for
cooperative work in all countries.
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Cassava Program

Introduction

Work in the Cassava Program in 1977 can
be classified as activities directed to fulfilling
the three primary objectives of the Program,
These are (1) to produce a low input tech-
nology for increased cassava production in
areas where cassava is presently grown; (2)
to develop technology for cassava production
on the acid, infertile soil areas of the tropics;

Cassava Program

and, (3) to diffuse these technologies to the
national and local agencies and assist them

whenever possible in adopting new practices.

Physiology

Computer simulation information has
been used to predict which characteristics
of cassava piants most affect yield. Field ex-
periments during 1977 confirmed the im-

portance of two characters — long teaf life
and late branching. The variety M Col 72,
which has a naturally long leaf life, yielded
as much as one-third more than when its leaf
life was reduced artificially. Experiments
with the early branching variety M Co! 113
showed that clipping early growth to
simulate late branching increased yields by
as much as 70 percent.
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Simulation model predictions also sug-
gested that quite small increases in crop
growth rate should provide large increases
in yield. Several varieties were screened to
measure photosynthetic rate of individual
leaves which could provide increased growth
rates; large, consistent differences were
found between varieties.

Work was done at three locations varying
in altitude to assess the effects of different
temperatures on cassava genotype adapta-
tion. The same plant type yielded best in all
three locations, which had mean tempere-
tures of 20°, 249 and 28°C. However, at
the coolest site — which represents the lower
limit of cassava’s range of adaptation — a
more vigorous genotype was required to ob-
tain satisfactory yields.

Soils

Cassava is frequently grown on acid, in-
fertile soils and tremendous potential exists
for increased production in these regions of
the tropics. In experiments harvested at
Carimagua, Colombia, in 1977, several va-
rieties demonstrated tolerance to high soil
acidity. For example, the variety M Col 1684,
grown without applied lime, yielded 83 per-
cent of its maximum obtained with 2 ton/ha
of lime. Several other lines or varieties pro-
duced about 50 percent of their maximum
yields without added lime.
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In another trial, with 183 varieties, aver-
age production was 81 percent of maximum
when grown with only 0.5 ton/ha of added
lime. There appears to be ample opportu-
nity for selecting lines that do well with
little or no lime inputs.

In similar field screening experiments for

tolerance to low phosphorus, lines were iden-

tified with the potential for good yields at
very low levels of applied phosphorus. Al-
though the technology being developed aims
to employ the lowest possible fertilizer
levels, the use of some fertilizer yields a
high rate of return on investment. Rock
phosphates showed particular promise as
sources of cheap fertilizer. With moderate
fertilizer levels yields of 25 to 28 ton/ha of
fresh cassava can be obtained on the acid,
infertile soils.

Pathology

Cassava is attacked in all areas where it is
grown by diseases and pests. Attacks from a
wide array of organisms begin in the plant-
ing material. Poor germination can result,
especially if stakes are not planted immedi-
ately after cutting. A simple fungicidal and
insecticidal dip was found effective in elimi-
nating germination problems caused by at-
tack from many organisms. The treatments
cost only 3 USS per hectare and treated
planting material can be stored for up to
one month before seeding.

J NS
Cassava is attacked by many diseases. Part of the
Cassava Program’s strategy is to develop varieties
that incorporate resistance to the major diseases.
Field screening of many materials permit the
identification of clear differences in resistance.

The emphasis in diseases and pest con-
trol is not, however, on repeated chemical
inputs. Rather, natural control methods are
sought. For example, the devastating disease
cassava bacterial blight can be controlled
by planting resistant varieties. Many new hy-
brid lines developed at CIAT showed ac-
ceptable levels of resistance, even when infec-
ted with the most virulent strains of the
disease.
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The superelongation disease, caused by
Sphaceloma manihoticola, was first report-
ed in 1974 and its presence has been con-

firmed in several countries of Latin America.

Although it can be disseminated by infected
planting material, the fungicidal dip men-
tioned above eliminates the disease from
stakes and prevents early infection from
this source. During the year, laboratory and
field experiments confirmed that at least
three races of the organism exist. A smail
number of cultivars showed high tolerance
to all races.

One of the most widespread disease prob-

lems in cassava is the Cercospora diseases.
Experiments at CIAT showed that

yield losses from these diseases are often

as high as 20 to 30 percent. Resistant varie-
ties and hybrid lines were identified and no
losses were measured when these materials
were grown in fields where the diseases were
present.

Entomology

During the dry seasons severe attacks of
thrips and mites can occur and these pests
can cause yield losses of up to 50 percent.

CIAT's cassava germplasm bank was
screened for resistance to thrips
{Frankliniella williamsi} during a natural in-
festation in 1977. More than half the acces-
sions demonstrated high tolerance.

Cassava Pragram

In the case of mites (Tetranychus urticae
and Mononychellus tanajoa), high levels of
resistance have not been found. Neverthe-
less, in massive screening, inciuding repli-
cated experiments during 1977, 58 varieties
were selected as most resistant to M., tanajoa
and 31 as most resistant to T. urticae.
Twenty varieties were commaon to the two
groups, indicating a degree of cross-resis-
tance that was not previously suspected.

Varietal resistance to the cassava horn-
worm (Erinnyis ello) has not been found,
however, effective biological control appears
possible against this important pest. Pre-
dation of hornworm eggs and larvae by
Trichogramma and Polistes wasps, respec-
tively, occurs naturally in many cassava
fields. Experiments to increase predation
and parasitism showed that the release of
additional Polistes and Trichogramma effec-

tively increased predation and egg parasitism.

A bacterial disease, Bacillus thuringiensis,
is effective against the hornworm larva. First
instar larvae numbers decreased as much as
88 percent in treated fields and second instar
larvae decreased 46 percent four days after
fields were treated.

Testing of these integrated techniques be-
gan on a commercial scale during the year
and earty results suggest the control method
is effective.

The cassava fruitfly (Anastrepha pickeli
and A. rmaniboti) affects planting material
by tunneling into growing stems and provid-
ing an entrance for a bacterial pathogen
which in turn causes severe rotting of stem
tissue. Planting stakes from damaged plan-
tations showed germination reduction as
high as 16 percent and plants from damaged
cuttings that did grow yielded as much as 17
percent less than those from undamaged cut-
tings. Merely by selecting sound planting
materials, these yield losses were prevented.

Varietal Improvement

Although the desirable characters of an
efficient plant type, lines tolerant to acid,
infertile soils and resistant to major diseases
and pests exist, they have yet to be com-
bined into a single line. The breeding section
tests more than 20,000 hybrids from
contrelled crosses each year to obtain new
varieties with most of the desirable
characters.

New hybrids demonstrated good yield
potential at three very different locations in
Colombia. Under the fertile conditions at
CIAT, yield potential is 60 ton/ha; in Caribia,
with less fertile soils and a very pronounced
dry season, potential is 40 ton/ha; and, in the
acid, infertile soils of the Eastern Plains, 30
ton/ha. Progress made in incorporating dis-
ease and pest resistance into potentially high
yielding materials is summarized in the table.
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Characteristics of promising lines of cassava compared with selected germplasm and local cultivars.
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Hybrid selections

CM 181-13

CM 308-197
CM 309-41
CM 309-56

o

CM 302-163
Cr.1309-196

Cm 321-15

(3]

CM 323-52

CM 323-142
SM 92-73
CM 305-38

CM 305120

CM 308122
CM 311-69

CM 321-188

Germplasm selections

M Col 1684
M Ven 218

M Ven 270
M Pan 70

M Mex 59

Control or local cultivar

Llanera

M Col 22

M Col 113
M Col 638

M Col 1468

4 = Very good; 3 = Good,; 2

1= Poor

Acceptable;

Ratings:

Research Highlights
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Agronomy

The rapid propagation system for mulu-
plying limited quantities of planting mate-
rials was improved during 1977 so that
shoots weru rooted faster with an accompa-
nying savings of time and equipment.

Promising materials were planted in re-
gional trials throughout Colombia. Trials re-
ceived no fertilizer, except for intermediate
levels applied to trials on acid, infertile soils,
and no post-emergence insecticides or fungi-
cides were applied. Good weed control was
practiced but no other special care was
provided to fields.

Through 1977, results of these regional
trials during three years at nine locations

became available. Results are in the figure
on the next page.

Merely by using simple and cheap, but
effective, cultural practices to grow the best
local lines, yields were doubled. In the first
two years when only preliminary selections
were used advantages of selected lines over
the best local lines were quite small. How-
ever, with the final selections from the germ-
plasm resources, a tremendous advantage
was achieved in the 1976-77 season from
combining good cultural practices and selec-
ted materials.

Cassava Program

The CtAT Cassava Program has made excellent progress in raising yields simply by creating technology

3 &
- N %

packages of cultural practices and selected lines from germplasm. Even better yields will come from the
introduction of completely new materials such as this promising hybrid line.

Previously, all work at CIAT was with
cassava as a monoculture crop. Much of the
world’s cassava, however, is grown in mixed
culture. At CIAT, cassava was grown in as-
sociation with beans to test the potential of
cassava/grain legume associations. Very high
land equivalent ratios (up to 1.7) were ob-

tained. | his meant that to produce the same
guantities of beans and cassava in monocul-
ture, 1.7 times as much land was required.
In achieving that ratio, cassava and beans
were planted at the same time, at their nor-
mal populations. Yields of both crops were
high — 34 ton/ha for cassava and 2.9 ton/ha
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Fresh root yield (ton/ha)

© Best CIAT selections
{mean of 3 per site) 4‘_1
40 "l@ Best local line ' ’
| |
| Final selection | |
from germplasm o

45 National average
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197475 1975-76 1976-77

Mean results of regional trials in nine sites in
Colombia over three growth cycles.

for beans. These results confirmed that
cassava can yield well in association and that
the associated crop can also give good results.
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Cassava Storage

A major problem faced by all cassava
producers is the difficulty involved in hand-
ling the crop due to its extreme perishability
after harvesting. Perishability is due to
physiological deterioration which often
occurs within 24 hours of harvest and micro-
bial deterioration which occurs five to ten
days after harvest.

Work in 1977 confirmed that physiolog-
ical deterioration can be prevented by either
pruning the plant tops three weeks before
harvest or by putting roots into polyethyl-
ene-iined paper bags immediately after har-
vest. Microbial deterioration was prevented
by treating the harvested roots with a broad
spectrum fungicide.

International Cooperation

International cooperation activities of the
Cassava Program increased markedly after
January 1977 with the assignment of two
staff positions for outreach purposes. One
person, based at CIAT, coordinates Latin
American activities, and the second, posted
at SEARCA, in the Philippines, coordinates
outreach activities in Asia. The positions
are funded by the International Develop-
ment Research Centre of Canada.

Because international cooperation activi-
ties in Asia represent a new program, major

responsibilities for this region were defined
for the present as the following: To multi-
ply and exchange germplasm, including the
establishment of regional trials; to sefect
candidates for training and to coordinate
their work after training; and, to evaluate
the present status of cassava production in
Asia.

In other activities in support of interna-
tional cooperation, members of the cassava
team made extended visits in both Latin
America and Asia to assist in planning new
programs being developed in national agen-
cies and to provide technical advice.

Regional trials were established in six
countries in collaboration with the respec-
tive national programs. In addition, seeds
from promising crosses were distributed
throughout Asia and Latin America to be
tested under local conditions.

Twenty-three professionals received train-
ing in the Program during the year. Trainees
came from more than a dozen countries,
inciuding nations of Africa, Asia and Latin
America.
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Rice Unit

Introduction

The CIAT Rice Unit cooperates with the
International Rice Research Institute (IRR1}
in evaluating promising materials for Latin
American and Caribbean conditions and
then distributing nursery collections to

Rice Unit

national prpgrams of the region for more
precise testing under local conditions. In
addition, the Unit conducts research — es-
pecially in breeding and agronomy — to
develop technology specific for conditions
and preferences in Latin America. Finally,
with CIAT's Training Section, an active

training program is cenducted to ensure
successful transfer of technology and form
a viable network of cooperators. In 1977,
significant progress was accomplished in a!l
to these areas.
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International Rice Testing Program

Late in 1976 the International Rice Test:
ing Program for Latin America was organized
and the first yield nursery for the region
was assembled and distributed. Results
from the performance of the 24 lines and/or
varieties in the nursery demonstrated the
importance of testing materials in different
countries under varying conditions. In
several instances materials in the nursery
out-yielded local varieties used as controls
at each location.

During 1977, six more nurseries were
selected from materials sent from IRRI, the
necessary seed increased at CIAT, and the
sets distributed to national programs in 19
countries'of the region. The table shows
the types of nurseries distributed to the
programs.

To assist in strengthening this testing
network, a conference on the International
Rice Testing Program for Latin America was
organized at CIAT in November 1977,
Specific objectives were to maintain or
improve the spirit of cooperation, correct
weaknesses in operating procedures for the
network and define the needs for future
nurseries.

Farty-two delegates from 19 countries
attended the conference. Most of the
countries favored CIAT's continuing to make
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the preliminary evaluations and selections of
the most promising materials coming from
IRRI and national programs. Ten specific
nurseries were planned for the next testing
cycle and almost 200 sets were requested.

{n mid-1977 IRRI assumed financial
responsibility for the management and
operation of these activities.

Selection of Line 4440

Rice line 4440 was developed in the
cooperative Instituto Colombiano Agrope-
cuario (ICA} — CIAT breeding program and
was tested in regional trials in 1976 and the
First International Yield Nursery, in all
cases performing very well. In seed multipli-
cation plots at CIAT it was observed to be
segregating for grain type, plant height and
maturation period. Sixteen hundred plants
were selected for purification; from these
ten were again selected, and, finally, two
more selections were made to be multiplied
for basic seed. One of the two selections will
be named as a variety in 1978.

Breeding

Rice breeding strategy at CIAT seeks to

combine high yielding potential with accept-

able grain quality and resistance to major
production constraints, of which rice blast
disease {(caused by Pyricularia oryzae) is the
most important.

Various approaches are being used to pro-
duce effective and long-lasting protection to
the blast disease. To impart resistance from
several sources and possibly gain stable resis-
tance {across all races of the disease organism)
improved lines carrying resistance from five
sources were crossed, observed and selected.
Through 1977, 36,000 F; selections had
been reduced to 1,000 progenies to be
evaluated in the Fg generation and another
330 lines to be evaluated in preliminary yield
trials. All selections have survived neck blast
infections in the field and also carry resis-
tance to the plant hopper (Sogatodes), have
acceptable grain quality and good plant
type.

In a project 1o produce resistant multitine
varieties, the third backcrossing among five
sources of resistance to blast and two re-
current parents was completed. During the
year this project was expanded to incorpo-
rate multiple resistance into the multiline
varieties.

A large amount of material originally
developed in Sri-Lanka was evaluated in
various generations in 1977. At the most
advanced levels, 44 lines selected from over
900 in Fg and Fg generations were tested
against the variety CICA 9 in two vyield
trials. The best line {at 9371 kg/ha) out-
yielded CICA 9 by 29 percent. Also, 90
promising lines from Fg progeny rows were
selected for several characteristics including
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Nurseries in the Program of International Rice Trials in Latin America distributed in 1977

Types and Numbers of Nurseries

International Yield Nursery for Latin America

International

International

Nursery Observation
for Sheath Nursery
Early Medium Upland Floating Blight for for Salinity for
Varieties Varieties Varieties Varieties Latin America Latin America
Country (VIRAL-P) (VIRAL-T) {VIRAL-S) (VIRAL-F) (VIAVAL} (VIOSAL) Total
Argentina 1 1 - - 1 3
Bolivia 1 1 2 - 4
Brazil 5 5 3 1 2 - 16
Colombia 1 1 1 - - 3
Costa Rica 1 1 1 - - 3
Ecuador 2 2 1 1 1 1 8
El Salvador 1 1 1 - - 3
Guatemala 1 1 2 - - 4
Guyana 1 1 1 1 1 1 &
Honduras 2 2 2 - 6
Jamaica - - 1 . 1
Maexico 4 4 2 - = 10
Nicaragua 2 2 - - 4
Panama 2 2 2 - 6
Paraguay - 1 1
Peru - - 2 2 1 5
Dominican Republic 1 1 1 1 1 1 6
Surinam 1 1 - - 1 - 3
Venezuela 2 2 = - s “ 4
Total 28 28 22 5 9 4 96
Rice Unit 33



resistance to the plant hopper and to bacte-
rial leaf blight.

Immunity or high resistance to sheath
blight {caused by Corticium sasakii) has not
been detected, however, three tolerant ma-
terials were observed and selected. These
were crossed with CICA 4, CICA 9, CICA 7
and line 4440 to attempt the incorporation
of tolerance into these commercial materials.

Eleven varieties resistant to bacterial leaf
blight in Asia were inoculated with anisolate
of the causative pathogen, Xanthomonas
orysae, from Latin America. All maintained
their resistance, indicating that the Latin
American isolates react similarly to Asian
strains with these genotypes. Accordingly,
mare than 800 advanced breeding lines se-
lected at CIAT from bulk F> and F4 popu-
lations were screened for resistance to the
disease in the greenhouse. Fifty-nine percent
were resistant, 20 percent tolerant and 21
percent susceptible.

Training

In each of the two semesters of 1977

the Rice Unit cooperated with the Training
Section to offer one production course. A
total of 15 professionals from 10 countries
attended the courses. Course objectives were
to train the participants to plan, develop,
and supervise efficient rice production, pass
on to producers new rice production tech-
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nalogy, and, plan, develop, and supervise
experiments in cultural practices and regional
trials of materials under testing. Two other
trainees also received training in research-
oriented activities during the year.

Research Highligh1s



Swine Unit

Introduction

Swine production statistics for Latin
America and the Caribbean indicate that the
majority of the problems limiting the devel-
opment of this industry are closely related
to the low efficiency and productivity of
the existing swine population. In most lo-
calities, the limiting problems relate to the
iack of knowledge of adequate techniques in

Swine Nutrition Unit

swine management, nutrition and teeding,
breeding and health practices.

In order to counter the gaps in knowledge
that exist, the Swine Unit in recent years
has increased its emphasis on training activ-
ities, especially through postgraduate courses
at CIAT on swine production. The main
objective I1s to form professional teams which
will serve to Initiate and develop swine

production programs at the regional and na-
tional levels.

Research activities seek solutions to the
main preblems limiting the efficient produc-
tion of pigs with special emphasis placed on
evaluating agro-industrial by-products and
non-conventional sources of energy and
protein for swine feeding programs.
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Training

The postgraduate training strategy in swine
production improvement includes long (4-6
months) and short (6-8 weeks) courses in
alternate years. In 1977 a six-week short
course was offered for 25 professionals from
institutions that are developing activities in
swine production, training, extension and
research. The participants came from the
following countries: Colombia (9); Peru (4);
Brazil, Bolivia, El Salvador, and Honduras (2
each); and Argentina, Costa Rica, Ecuador
and Panama (1 each).

Course time was devoted about 40 per-
cent to theory in the classroom and seminars
and conferences, and 60 percent to practical
activities. The latter portion included work
both in CIAT's swine production unit and
on nearby commercial swine farms. The
figure on the next page shows a more de-
tailed breakdown of major course activities.

Four trainees from the above course
remained for additional work at CIAT for
one month and to plan cooperative work
between CIAT and their countries of Bolivia
and Peru. Two professionals from Thailand
also received training related to the use of
cassava for swine feeding, and another
trainee from Colombia studied the genetic
parameters of the foundation herd at CIAT.

With the training offered thus far, CIAT's
Swine Unit has built up a network of profes-
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sionals located in most Latin American coun-

tries. The figure on page 38 shows the num-
bers and locations of these persons.

In October 1977, the Swine Unit spon-
sored a one-week workshop on swine pro-
duction in Latin America. A major purpose
of the conference was to bring together pro-
fessionals who had been trained at CIAT up
to 1975. Thirty-five persons from 12 coun-
tries participated.

The group reviewed the swine production
situation in national and regional programs
and especially in the cooperative projects
that work closely with CIAT's Swine Unit,

and tried to define the most important prob-

lems limiting increased production as well
as some of their possible solutions. In ad-
dition, participants studied means of de-
veloping a cooperative network for inter-
national cooperation in different swine im-
provement activities.

Important recommendations from the
conference included the following. Tech-
nical, economic and marketing feasibility
studies are needed; swine programs for me-
dium and small farms should receive empha-
sis and extension programs should be inten-
sified, especially in the areas of nutrition
and the utilization of non-conventional
feeds; pork marketing needs to be improved
and producers should play a larger role in
this activity; and, closer cooperation needs

to be developed between countries and re-
gions to prevent duplication of efforts and
to improve transfer of technology.

International Cooperation

In Bolivia CIAT swine specialists contin-
ued their work with the cooperative project
of the University Gabriel Rene Moreno, the
Heifer Project and the International Develop-
ment Research Centre {Canada). In addition,
training assistance was given to the Program
of Swine Farming Development at
Chuquisaca, a project of the Bolivian govern-
ment afAd the Inter-American Development
Bank.

In Colombia consulting and technical
assistance was provided to the Swine Pro-
duction Project for small farmers operating
at La Victoria, in the Cauca Valley. The pro-
ject is directed by the Colombian Agricul-
tural Institute (ICA), the Agricultural Credit
Agency, and the Rural Development
Agency.

Activities in Costa Rica were in the form
of technical assistance to the Swine Project
at the University of Costa Rica, in San Jose,
where active work began during 1977.

In Ecuador CIAT specialists provided
help to the Swine Program at the National
Institute of Agricultural Research (INIAP),

Research Highlights
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at its experiment statrons in Santa Catalina,
Santo Domingo and Baoliche.

In Peru work was in cooperation with the

Veterinary Institute for Tropical and High-
land Research {IVITA), at its principal tro-
pical research station in Pucatipa.

Research

Research activities during 1977 were di-
rected to feeding experiments utilizing focal
agricultural by-products such as rice polish-
inys to substitute for more expensive grains
in the swine rations. Earlier work had
evaluated swine performance during the
growing and finishing periods; work com-
pleted this year was for the gestation and
lactation perlods.

Litter performances were similar whether
some were fed with the basic ration of
soybean meal and maize, a ration of 85 per-
cent polishings with soybean meal, or a
ration of 60 percent polishings along with
maize and soybean meal, These and earlier
results show clearly that rice polishing can
probably be used as the basic ingredient in
swine rations for the entire life cycle
without sacrificing reproductive and growth
performances.

The CIAT Swine Unit has cooperated
with the University of Guelph (Canada) in
studying the production of microbial pro-
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tein using fresh, chopped cassava or meal as

the energy source for bacterial fermentation.

During the year the pilot plant process with
a 200-liter fermentor at CIAT was standard-
ized so that a biomass that contains between
33 and 35 percent crude protein was pro-
duced. A major problem that caused lower
than expected protein yields was solved by
using suffuric acid tc maintain the pH of the
process at the optimum level. In rat feeding
trials, consumption and feed conversion of
the protein product supplemented with 0.3
percent methionine were similar 1o perfor-
mances on diets of either casein or soybean
meal. Swine feeding trials with the protein
product will be initiated in 1978.

Swine Nutrition Unit

P ,.., uall il

1 1 J o o

'"i'“w‘;;.

CIAT's Swine Nutrition Unit provides direct technical assistance to some swine development programs
in Latin America. (Left] From the facilities of the Gabriel Rene Moreno University/Heifer Project,
selected improved stock is being distributed to small-scale farmers in the area of Santa Cruz, Bolivia.
(Right) At the research station of the Veterinary Institute for Tropical and Highland Research {IVITA],
in Pucallpa, Peru, CIAT is assisting in evaluating the adaptation of improved swine breeds to tropical
conditions.
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Introduction

The basic commaodity of all international
centers dealing with plant materials is im-
proved germplasm with which to establish
more productive farming systems. The
Genetic Resources Unit has the responsibil-
ity for assembling, maintaining, making pre-
Genetic Resources Unit

Genetic
Resources Unit

liminary evaluations and distributing germ:-
plasm in support of the three major crop
development programs of CIAT —Phaseolus
beans, cassava, and forage legumes and
grasses. Presently, CIAT has in its collections
over 13,500 accessions of beans, 2400 of
cassava and 3500 of forage legumes.

Facilities

In 1977 the Unit directed major efforts
to completing its physical facilities. The core
of these facilities is the cold storage complex
of three rooms, details of which are shown
in the table. In addition, the Unit also has
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work areas for threshing, seed sorting and
seed lot weighing, plus laborataries for seed
cleaning, classifying and viability testing, as
well as for seed drying and packaging prior
to storage and/or distribution. Additional
laboratories are devoted to meristem tissue
culturing of cassava. Other areas include a
room for germplasm record-keeping, offices
and a small herbarium to house botanicai
specimens of forages and beans.

Activities

Studies confirmed that seed dehumidi-
fication in preparation for long-term storage
can be easily and rather quickly accomplish-
ed by drying at room temperature over
silica gel. Bean seed initially at 23.5 percent
moisture was brought to 8 percent in four
days with this technique. Drying to this
moisture content did not affect later
germination.

A method of packaging seed for both
storage and distribution was tested and
adopted. Dried seeds are sealed in laminated
packs (plastic/aluminum foil/plastic) to pro-
vide a non-breakable package impervious to
moisture and oxygen. They can be opened.
easily to obtain samples and then resealed
with a simple heat sealer.

The Unit will maintain 200-gram stocks
of Phaseolus beans, 100-gram or less stocks
of smaller seeded forage legumes and
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Storage capability of CIAT Genetic Resources Unit

Room dimensions Type of storage No. of bags Total seed capacity
(vol.) (temp.) Type of seeds (size) {ton)
56x9.2m Short-term General 54,000 12.8
(180 m3) {(— 15°C) {200-gram) 18+
2.0x 56m Long-term Beans 16,000 3.2
(40 m3) (—150¢C) {200-gram) 4.5
24x40m Long-term Forages, 25,000 2.5
(33 m3) (00— -150C) Cassava (100-gram) 3.5
Actually less since larger bags are stored during the short term,
“* Underlined values are capacities if full 3.5-m high storage racks are used instead
of the present 2.5-m racks.
grasses, and probably much less for cassava including some 2000 which were sent in
seed. Under the excellent storage conditions respanse to requests from national (non-
available in the Unit, it should not be CIAT) plant breeding programs around the

necessary to grow out more than 5 percent world.
of the germplasm collection in any given
year, that is, 1000 to 1500 lines.

In mid-1977 the Unit took responsibility
for the maintenance of the Phaseolus bean
germplasm as well as the increase, prelimi-
nary evaiuation and distribution activities
which were previously done in the Bean
Program. Some 1500 new accessions of
Phaseolus were received during the year.
Evaluation of 4000 accessions on the basis
of infarmation on 32 morpho-agronomic
characteristics was completed. Over 5500
samples were distributed from stocks,

Research Highlights



Hemo- and
Ectoparasite
Research Unit

Introduction

Established as a special project in coopera-

tion with Texas A&M University {U.S.A.)
and funded by the United States Agency for
International Development, the Hemo- and

Hemo- and Ectoparasite Research Unit

Ectoparasite Research Unit at CIAT assists

in increasing cattle production in the lowland
tropics of Latin America with its resesrch on
controlling hemoparasitic diseases and their
vectors, More specifically, research has been
directed toward development of diagnostic

methodology, more efficient economic con-

" trol of hemoparasitic diseases and their vec-

tors, and transfer of these technologies to
veterinarians of the region through training
and outreach programs.
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Hemoparasitology

In 1977, the indirect fluorescent antibody
test, previously developed in the Unitas a
rapid means to diagnose reactions to
babesiosis (caused by Babesia argentina and
B. bigemina) was adapted to diagnose an-
other important disease anaplasmosis
(caused by Anaplasma marginale). The new
test proved to be significantly more sensitive
than other common tests for detecting
anaplasmosis.

A microtiter technigue was developed
for use in detecting anaplasmosis with the
complement fixation test. The sensitive,
reliable test reduces by one-third the time
to process large numbers of sera and re-
duces by 20-fold the total volume of rea-
gents required.

A study to determine the prevalence of
hemoparasites on 12 farms in an endemic
area of the Cauca Valley of Colombia
showed that the occurrence of hemoparasites
varied between farms according to the type
of farm management practiced. Herds on
dairy farms had significantly fewer hemo-
parasitic infections than mixed or beef herds,
and mixed herds had fewer than did beef
herds. Among the important management
practices reducing infections were: early
weaning of calves in small pastures, better
control of the tick vectors through pasture
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rotation, and periodic control of ticks
through acaricide treatments.

While dairy herds had fewer hemoparasitic
infections they also had more clinical cases
of anaplasmosis than did the other herds. It
was concluded that excessive vector control
made the cattle susceptible to the diseases in
an endemic zone because they were not
carrying the antibodies resulting from co-
infectious immunity. In these cases, manage-
ment programs could be modified or immu-
nization programs against anaplasmosis and
babesiosis initiated.

To understand the ecology of the primary
vector of hemoparasitic diseases — the
Boophilus microplus tick — efforts were di-
rected to grasses which appeared to have
anti-tick properties. It is possible that such
grasses could be used as a component of an
integrated tick control program to eradicate
or perhaps maintain ticks at non-dangerous
levels.

Gamba grass (Andropogon gayanus) and
molasses grass (Melinis minutiflora) had the
lowest mean numbers of ticks among six
grasses artificially infested with tick larvae.
Molasses grass repels ticks so effectively
that cattle could become fully susceptible
to tick-borne diseases if they were subjected
to an accidental tick infestation. Hence, mo-
lasses grass would be most useful in tick con-
trol schemes within a marginal tick zone

where the chance of future tick contami-
nation would be slight.

Gamba grass exhibited the ability to
maintain a defined, but constantly low
initial host tick infestation and lengthy but
low to moderate field tick population, (t
would appear to be most valuable in a con-
trol package for an endemic tick zone where
cattle could be challenged but where ticks
would never become so numerous as to
cause direct tick effects or tick-borne
disease mortalities.

Research Highligh1s
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Special Studies Unit

Introduction

The CIAT Special Studies Unit evaluates
food production practices that are poten-
tially useful for traditional farmers working
in the region of CIAT's broad mandate.
Activities are only directed-to practices
which do not receive attention from the
commodity programs of the Center. Objec-
tives of the agronomic studies are: to in-
crease and stabilize production —especially

Special Studies Unit

on secondary lands, to reduce energy re-
quirements and back-breaking toil, and to
facilitate developing useful new plant
species and crop cultivars.

Minimum tillage systems

Minimum tillage systems often reduce the
energy required to prepare the iand, avoid
soil compaction, and reduce soil moisture
and erosion losses. For the small farmer, a

no-till approach represents a savings in hand
labor normally required a1 planting time
which will allow him to plant larger areas
and do a more timely job of weeding his
crops once they are growing.

Two preemergence herbicides {glyphosate
and paraquat) were compared with the use
of @ machete to prepare land for planting
maize and beans either in monocultures, in
rotations or as associated crops. Weed
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control was generally better when a pre-
emergence treatment was applied but the
differences were not as great as those nor-
mally observed when traditional tiflage
methods are practiced, Over three seasons,
weeds became more serious with time,
suggesting that more intensive weed control
measures may be required after the first
season of a no-till system.

Crop evaluations

Several potentially useful crop introduc-
tions from other international centers were
evaluated at CIAT in1977. Among the
materials tested were cowpeas from the
International Institute for Tropical Agricul-
ture (IITA), mung beans and soybeans from
the Asian Vegetable Research Development
Center (AVRDC), and sorghum and millet
from the International Crops Research In-

stitute for the Semi-Arid Tropics (ICRISAT).

Perennial cover crops

The perennial peanut, Arachis glabrata,
was established as a living mulch and maize
was then planted with the peanut crop.
Various methods of controliing the com-
petition from the peanuts indicated that
applications of 1.5 kg a.i./ha of glyphosate
or 2 kg a.i./ha of atrazine over the whole
plot and hoeing of the whole plot provided
the best growth and yields of maize. The
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peanut was very competitive, however, it is
able to recycle plant nutrients back into the
system,

Research Highlights



Iinternational
Cooperation

The activities of International Coopera-
tion at CIAT encompass all those aimed at
establishing full-fledged collaborative links
with national-programs working with CIAT
1o achieve increased production in beans,
beef, cassava, maize, pork and rice.

Inearly 1977, as part of the planned ex-

pansion cf the overall International Coop-
eration program, a Strategy Paper on Inter-
national Cooperation was drafted. The plan
set forth CIAT’s orientation and method-
ologies for technology transfer. To help
accomplish the overall goal of international
cooperation, several resource components

International Cooperation

were included under supervision of

the Office of the Assaciate Director
General for International Cooperation
(ADG/IC). These are: Library and Informa-
tion Services activities; Training and Confer-
ence activities; cooperative relay projects
including the CIMMYT-CIAT Andean Maize
Relay Unit; the ICTA-Guatemala Bilateral
Contract Operations; and other outposted
outreach staff.

Three other resource components, sched-
uled to begin operating in 1978, were plan-
ned: a Public Information and Relations
Unit; a Country Documentation Office; and

a Seed Training, Outreach and Research
Unit. The fatter unit received a coordinator
position with the posting of a Rockefeller
Foundation staff member to CIAT in
October.

Effective links were also established with
outposted research personnel and with com-
modity program outreach personnel to de-
velop plans of action and supervision. To
maintain country relations, visits were made
to most national programs of Latin America,
and to India and five Southeast Asian
countries. Moreover, a large number of
policy makers and research administrators
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also visited CIAT, These international con-
tacts were in addition to those achieved by
CIAT program staff and the Director General
and Associate Director General for Research.

Relations were also developed and main-
tained with a number of international insti-
tutions outside of Latin America and the
Caribbean. Agreements were negotiated with
the Interamerican Institute of Agricultural
Sciences (IICA) for provision of logistical
support and services to CIAT outposted
staff in Brazil and Costa Rica. A special
project grant was secured from the United
Nations Development Programme to support
outreach staff in Brazil, and Central America
and the Caribbean, and to expand training
capabilities at CIAT. Research agreements
were signed with the Deutsche Geseilschaft
fur Technische Zusammenarbeit (Republic
of Germany) and with the State University
of Gemblux, Belgium.

During 1977 arrangements were com-
pleted, and in many instances staff were
already on the job, for 13 scienufic positions
including outposted outreach and outposted
research personnel as well as bilateral con-
tract personnel. This was an increase of 10
positions over those available a year ago.
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Training
and Conferences

Introduction

Through its training endeavors CIAT
fulfills the essential international coopera-
tion function of training professicnals to
help strengthen national institutions —CIAT's
primary clients. Training is offered accord-
ing to five principles. First, because training
is directed to individuals who will have to
perform in leadership roles in technology

Training and Conferences

validation, adaptation, and dissemination,

it is restricted to the postgraduate level.
Secondly, training is directed to providing a
critical mass, that is, the step-wise training
of selected individuals from priority institu-
tians who will eventually work together in
teams. Also, trainees at CIAT learn by doing
with a major part of each trainee’s intern-
ship taking place in the field, laboratory, or
other appropriate working sites. Fourthly,

each participant is trained to specific skills
so that he or she can function to the opti-
mum as a link in the technology develop-
ment/transfer chain upon returning to the
work environment. Lastly, because training
is a principal means for transferring techno-
logy from the individual commodity pro-
grams, all training is commodity specific.
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Classification and commodity programs of professionals entering training at CIAT in 1977.

Training Category

Post- Post-
Post- Visiting graduate graduate Short
doctoral research Research research production Special Course
Program fellows associates scholars interns interns trainees” participants Toral
Beans 1 5 3 22 & 3 99 56
Cassava 1 3 2 8 - 2 E 16
Rice - 1 - - 11 5 17
Beef 1 3 2 1 18 7 - 32
Swine - - - 2 - 1 25 28
Others
Library and Information
Services - - - - 5 4 4
Station Operations
Management - 2 - 2 . 1 = 5
Seed Producton - - - g = - 14 34
Others - 1 - 1 g 1 % 3
Total 3 15 ¥ 36 29 24 81 195
* Trainees who cannol readily be classified into other categories
Training their classification. The figure shows the technology, as well as the increased inter-
numbers of trainges who began their intern- national activities of CIAT.
During 1977, CIAT provided training ships at CIAT each year since 1969.
far 235 persons composed of 40 whose Responsibilities for providing training
training carried over from 1976 and 195 The general increase of training activity are within the commodity programs. In
who came to the Center during the year. during 1977 illustrates both the expanded addition to the individualized research-
The table shows the programs in which the capacity of the Center’'s commodity research oriented training provided by program
195 arrivals during 1977 were trained and programs and support units to Pass on new scientists, four production courses were
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taught in beans, beef, rice, and swine. These
are briefly discussed in those respective
sections of this report. In addition, a Seed
Production Course lasting one month was
offered to 33 participants. The Instituto
Colombiano Agropecuario (ICA}, Mississippi
State University, through a contract with
the U.S. Agency for International Develop-
ment, and CIAT cooperated in offering the
course. Objectives were to provide knowledge
and skills in all aspects of seed production,
processing and commercialization, develop-
ment and operation of seed enterprises and
seed services.

CIAT also provided direct training asis-
tance to institutions in Guatemala and the
Dominican Republic. In Guatemala, a CIAT
training associate worked during the year
with the Instituto de Ciencias v Tecnologias
Agricolas [ICTA} to help establish an on-
going training program in that Institute. A
crop production course which included
practice in conducting validative regional
trials, trials in farmers’ fields and other
teshnical information dissemination activi-
ties was held for 19 professionals.,

In the Dominican Republic another
training associate taught three consecutive
ten-week courses on rice production to a
totai of 60 farm administrators and exten-
sion workers. These courses were sponsored
by the Department of State for Agriculture
in that country. The courses presented in

Training and Conferences

Training participants
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Number of CIAT training participants by training categories, 1969-77.
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CIAT offers several levels of training 1o profes-
sionals from throughout the world and especially
from Latin America and the Caribbean. Three
examples are shown here. Above, at the left,
traineas in an intensive one-month course in seed
technology work in a field experiment with their
instructor. Above, right, a training assistant and
two trainees from a rice production technology
course do field evaluations, and, at the left, a
research thesis trainee working on an individuat
basis with this advisor.

Guatemala and the Dominican Republic
were patterned after the model developed
at CIAT for in-country training.

Conferences

Conferences has a principal role in the
Center’s efforts to receive, pass on, and
interchange information related to its tech-
nology development and dissemination
endeavors.

In 1977, 26 main events were held in the
facilities. These activities were either directly
supported by CIAT or were sponsored by
other groups or institutions whose objec-
tives are related to those of CIAT. More
than 1,000 persons attended these events,
several of which were international meetings.
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Library and
Information Services

Introduction ed, providing a new concept in information prehensive services; on the other hand, the
supply. Interaction between scientific re- Documentation Center is able to offer
Library and Information Services activi- search activities and information services 1s outstanding services because it is backed by
ties 1n CIAT are unigue in that a complete close. The teams of the different commodity the invaluable collabaration of specialists in
s¢rvice of consolidated information is offer- research programs are supported by com- a range of disciplines.

Library and Information Services 53



Documentation Center

During 1977 the Cassava Project of the
Documentation Center began expanded
activities under Phase |l of the special project
funded by the International Development
Research Centre {IDRC, of Canada). Under
this new philosophy a greater integration of
documentation per se with the other infor-
mation activities began.

In addition to documentation services
which continued in the areas of cassava,
beans and Latin American agricultural
economics, initial interest profiles were
conducted for the CIAT Beef Program. This
survey is the basis for beginning a five-year
retroactive bibliographic search and to
initiate a current awareness service on tro-
pical pastures and forages.

Some countries in Central America have
adopted the CIAT model of technical infor-
mation management and are setting up na-
tiona! information systems in the agro-in-
dustrial sector. These activities will even-
tually be linked into a Central American
network. In cooperation with the Inter-
American Program for Information and
Communication (PIADIC) technical advice
was provided through conferences in
Panama and the Dominican Republic to
increase understanding of this type of in-
formation system.
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Training

Two-month training courses in documen-
tation were given to two professionals
from the Dominican Republic and one
each from Peru and Honduras. Qne stu-
dent from the Dominican Republic was
trained in administration aspects of a library
and documentation center and two other
persons from that country were given a
general overview of modern fibrary oper-
ations. Seven other persons received short,
informal training in library and documen-
tation activities.

Public Information Office

During 1977 the Public Information
Office welcomed 3736 visitors to CIAT.
Articles and press releases appeared in news-
papers and magazines of several Latin
American countries, Canada, Europe and
Southeast Asia, and television filming assist-
ance was provided to networks from Canada
and Colombia.

Information Services

In 1977 this section provided editorial
and/or production support for producing 46
publications in the established CIAT serjes.
in addition, numerous other materials were
produced in support of the Center's overall
activines,
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CIMMYT-CIAT
Regional Andean
Maize Unit

Introduction

With the arrival of the second staff mem-
ber in January 1977, the two-man CIMMY T-
CIAT Andean Regional Maize Unit com-
pleted a full year of work devoted primarily
to international cooperation. The team is
expected to spend about 80 percent of its
time in international cooperation activities
and the remainder in research at CIAT. The

CIMMYT-CIAT Regional Andean Maize Unit

major objective of the international coopera-
tion activities is to form and maintain ef-
fective linkages between national maize pro-
grams in Bolivia, Colombia, Ecuador, Peru
and Venezuela, and between those programs
and CIMMYT and CIAT.

International Cooperation

A total of 132 on-farm trials were planted

in cooperation with national programs dur-
ing 1977 in two areas of Bolivia, two in
Colombia, and one in Peru. Half of these
trials were variety trials established 1o vali-
date improved materials and different types
of technology.

The Unit also assembled and distributed
46 regional trials to the national programs
of the five Andean countries. These trials
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included the best varieties or open pedigree
hybrids produced by national breeding
programs of the region, providing an orderly
method of germplasm exchange among the
countries, Types of trials and their distri-
bution are shown in the table,

During the year the Unit assisted in
organizing two workshops on tropical maize
production and three workshops on floury
maize. To help develop staff capability in
programs of the region, 15 persons, repre-

A member of the CIMMYT-CIAT maize team
discusses the performance of improved materials
being grown in these on-farm trials in Ecuador.
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Maize Trials Distributed in 1977 by the CIMMYT-CIAT Andean Regional Maize Unit.

Country and Number of Sets Sent

No. of

Type of Trial Entries Bolivia Colombia Ecuador Peru Venezuela Total

Highlands

Variety Trial (ENZAS) 25 1 1 1 2 - 5

Introduction Nursery 42 1 1 3 2 - 7

Earworm Resistance 200 1 1 1 3 - 6

Peruvian Racial Composites 26 1 1 1 - - 3

Lowlands

Opague Material 37 2 2 2 1 = 7

Variety Trial (ENZAT) 36 2 2 3 2 11

Introduction Nursery 68 ™= 1 1 1 1 4

Early Varieties 14 - 1 - 1 1 3
46

senting all of the Andean countries, were
selected for training at CIMMYT. Five pro-
fessionals representing four countries were
sent to CIMMYT as visiting scientists.

Activities at CIAT

In late 1976 and during 1977 four Inter-
national Progeny Testing Trials, three Experi-
mental Variety Trials, and a progeny trial
of opaque-2, hard endosperm materials were
grown at CIAT. The first two types of trials
formed part of CIMMY T's international
testing program. The opaque-2 materials
were selected at CIAT from two CIMMYT

populations and final selected materials will
enter regional trials in 1978,

Among other projects conducted at CIAT
during 1977 were seed increases of matearials
crossed and selected for short plant type
{brachytic-2 materials}), early flowering, fall
armyworm resistance and downy mildew
resistance, Most of these materials will enter
regional trials in 1978.

An experiment was planted near CIAT in
cooperation with a sugar company {Ingenio
Central Castilla) and the Instituto Colom-
biano Agropecuario (ICA) te test the feasi-
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bility of producing a maize crop during the
early growth of sugar cane. Maize was plant-
ed in one row between each row of cane or
two rows of maize between every other row
of cane. The best plant density in both plant-
ing systerms was 26,000 plants/ha. The only
fertilization was 69 or 92 kg/ha of actual
nitrogen, Although germination was lower
than normal because of dry weather, maize
yields were as high as 3.2 ton/ha and there
was no response to the higher rate of nitro-
gen. Because the sugar cane was not harvest-
ed in 1977, no data are available on the
interaction between the two crops.

A major portion of the CIMMYT-CIAT maize work
involves the development of international contacts
between the two centers and national maize pro-
grams in the Andean region. Hers a member of the
team discusses an experiment on the Pichilingue
experiment station of the National lnstitute for
Agricultural Research (INIAP) in Ecuador.
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Personnel

CIAT General Direction

Senior staff

John L. Nicksl, PhD, Director General

Alexander Grobman, PhD, Associate Director
General, International Cooperation

Kenneth O. Rachie, PhD, Associate Director
General, Research

Other professional staff
Cacilia Acosta, Administrative Assistant

Administration

Oftfice of the Administrative Division

Senior staff
Jesis Antonio Cudllar, MBA, Executive
Administrator

Other professional staff
Hernan Villa J., BS, Administrative Assistant

59



Bogota Office
Ricardo Castafieda, Administrative Assistant

Carimagua Station
Fernando Bernal, MS, Station Superintendent

Food and Housing
Eduardo Fonseca, Head

Human Resources
Carlos R. Viana, BS, Head
Edgar Echeverri, Lawyer, Personnel QOfficer

Maintenance Services

Alessandro Ferrari, Superintendent

Mario Cadena, Assistant Superintendent
(Electrical Shops)

Francisco Jaramillo, Assistant Superintendent
{Mechanical Shops)

Marvin Hennan, Assistant Superintendent
{Motor Pool)

Purchasing
Fernando Posada,MS, Head
*Edgar Castillo, BS, Head
Percy de Castro, Administrative Assistant
Marino Lopez, Administrative Assistant
Diego Mejia, Administrative Assistant
*Rubén Trujillo, BS, Administrative Assistant

Office of the Controller

Senior staff
Andrew V. Urquhart, FCA, Controller

Other professional staff
Joffre A. Guerrero, Assistant Controller

* Left during 1977
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Mauricio Lozano, MBA, Administrative Associate

Yolanda Fernandez, Accountant
César Moreno, Cashier
Hernando Navia, Internal Auditor

Bean Program

Senior staff

Aart van Schoonhoven, PhD, Entomologist
(Coordinator)

*Charles A. Francis, PhD, Agronomist

Guillermo Galvez, PhD, Regional Coordinator
for Central America (stationed
in San Jose, Costa Rica)

Peter H. Graham, PhD, Microbiologist
{on study leave)

**Reinhardt Howeler, PhD, Soil Scientist

Douglas Laing, PhD, Physiologist

Silvio Orozco, PhD, Plant Breeder
(attached to ICTA, Guatemala)

John Sanders, PhD, Economist

Howard Schwartz, PhD, Plant Pathologist

Shree Singh. PhD, Plant Breeder

Steven Temple, PhD, Plant Breeder

Oswaldo Voysest, PhD, Agronomist

Kazuhiro Yoshii, PhD, Plant Pathologist
(attached to ICTA, Guatemala)

Visiting scientist
Oghenetsevbuko Todo Edje, PhD, Seed
Physiologist

* Left during 1977

** Assigned to two programs

Postdoctoral fellows

Jeremy Davis, PhD, Agronomy

*Fred Eskafi, PhD, Entomology
*Yoshihiko Hayakawa, PhD, Physiology
Richard Swindell, PhD, Plant Breeding

Visiting specialist
*Robert Burns, MS, Germplasm

Research associates
Camilo Alvarez, MS
*Luis Alberto Rojas, MS

Research assistants

Ricardo Campos, Ing. Agr.
Mauricio Castafio, Ing. Agr.
Jorge Garcia, Ing. Agr.

*Luis A. Gomez, Ing. Agr.
Pablo Guzman, Ing. Agr.
Nora Ruiz de Londofio, Ing. Agr.
Nelson Martinez, Ing. Agr.
Carlos J. Medina, Ing. Agr.

*Jorge E. Parra, Ing. Agr.
Martin Prager, Ing. Agr.

José Restrepo, ing. Agr.
Rosmira Rivera, Ing. Agr.
Juan C. Rosas, Ing. Agr.
Fernando Takegami, Ing. Agr.
Gerardo Tejada. Ing. Agr.

*Rafael Valderrama, Ing. Agr.

*Guiltermo Valencia, Ing. Agr.
Silvio Vitery, Ing. Agr.

Silvio Zuluaga, Ing. Agr.

* Lieft during 1977
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Beef Program

Senior staff
Pedro A. Sanchez, PhD, Soil Scientist
|Coordinator)
Eduardo Aycardi, PhD, Animal Health
Specialist
Walter Couto, PhD, Soil Scientist, Pasture
Development (stationed in Brasilia,
Brazil)
William Fenster, PhD, Soil Fertility Spscialist
{IFDC Phosphate Project)
John E. Ferguson, PhD, Agronomist,
Seed Production
Bela Grof, PhD, Legume Agronomist
Jake Halliday, PhD, Soil Microbiologist
C. Altan Jones, PhD, Grasses Agronomist
Ingo Kleinheisterkamp, PhD, Animal Scientist,
Management
Luis Alfredo Leén, PhD, Soil Chemist
{IFDC Phosphate Project)
C. Patrick Moore, PhD, Animal Scientist
(stationed in Brasilia, Brazil)
*Gustavo Morales, PhD, Veterinary Pathologist

Gustavo A. Nores, PhD. Agricultural Economist

Osvaldo Paladines, PhD, Animal Scientist,
Nutrition

Kenneth D. Sayre, PhD, Legume Breeder

Rainer Schultze-Kraft, PhD, Agronomust,
Plant Introduction

James M. Spain, PhD, Soil Scientist,
Pasture Davelopment (stationed
in Carimagua, Colombia)

Luis E. Tergas, PhD, Agronomist, Training
and Regional Trials

*Eric Wells, PhD, Epidemialogist

* Left during 1977

Personnel

Visiting scientists

Thomas T. Cochrane, PhD, Land Resources

Specialist

Nobuyoshi Maeno, PhD, Legume Agronomist

Postdoctoral fellow
Mario Calderén, PhD, Entomologist

Visiting specialist
Rolf Minhorst, PhD, Animal Management
(stationed in Brasilia, Brazil)

Research Associates
Ruben Dario Estrada, MS
Victor H. Guzman, MS
Libardo Rivas, MS
*Victor Rivas, BS

Research assistants

Amparo V. de Alvarez, Ing. Agr.
Miguel Ayarza, Ing. Agr.

Daniel Belalcazar, Ing. Agr.
Francisco Bonilla, Ing. Agr.
Raul Botero, DVM

Arnulfo Carabaly, Ing. Agr.
José Misael Cortés, DVM
Patricia Chacén, Biologist
Martha Lucia Escandén, Ing. Agr.
Jaime Escobar, Zootecnista
Luis E. Forero, Biologist

Duvén Garcia, Ing. Agr.

Herndn Giraldo. Ing. Agr.
Ramén Gualdron, ing. Agr.
Fabio Gutiérrez, Ing. Agr.

Uriel Gutiérrez, Agr. Econ.
Jorge Leal. Zootecnisia

* Left during 1977

Orlando Lozano, DVM
Henry Lianos, Ing. Agr,
*Victor O. Lozano, DVM
Carlos Humberto Malano, Ing. Agr.
*Hemerson Moncada, DVM
Martha Stella Pefia, Chemist
Bernardo Rivera, DVM
Manuel Sénchez, Ing. Agr.
Gustavo Adolfo Urrea, Ing. Agr.
Fernan Alberto Varela, Ing. Agr.

c assava Program
Senior staff

James H. Cock, PhD, Physiologist
(Coordinator)

Anthony C. Bellotti, PhD, Entomologist

Abelardo Castro, PhD, Agronomist

**Reinhardt Howeler, PhD, Soil Scientist

Kazuo Kawano, PhD, Plant Breeder

Dietrich Leihner, PhD, Agronomist

J. Carlos Lozano, PhD, Plant Pathologist

Romero R. Obordo, PhD, Regional
Coordinator for Asia (stationed at
SEARCA, Los Bafios, the Philippines)

Julio César Toro, PhD, Agronomist

Visiting scientists
*Rupert Best, PhD, Cassava
Drying specialist
*Yokio Irikura, PhD, Physiologist
Yoshiki Umemura, PhD, Plant Pathologist

* Left during 1977

** Assigned to two programs
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Postdoctoral fellows

John K. Lynam, PhD, Agricultural
Ecenomics

Michael Thung, PhD, Muitiple Cropping
Agronomy

Research associstes
Jairo Castafio, MS
Rafael Orlando Diaz, MS
Octavio Vargas, MS

Research assistants
Bernardo Arias, Ing. Agr.
Eitel Adofo Buckhardt, Biologist
*Luis Fernando Cadavid, Ing. Agr.
Humberto Calderén, Ing. Agr.
Fernando Calle de Calle, ing. Agr.
Ernesto Celis, Ing. Agr.
Julio Eduardo Hoiguin, Ing. Agr.
Gustavo Jaramillo, Ing. Agr.
Sara Maejia, Ing. Agr.
Germén Parra, Ing. Agr.
*Jorge E. Pefia, Ing. Agr.
Edgar Salazar, Ing. Agr.
Uldarico Varédn, Ing. Agr.
Ana Cecilia Velasco, Med. Tech.

Swine Unit

Senior staff

Guillermo Gémez, PhD, Nutritionist/
Biochemist

Julién Buitrago, PhD, Nutritionist

Research associate
Jorge Santos, MS

* Left during 1977
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Research assistants
Luis Enrique Beltran, DVM
Elkin Taborda, Zootecnista

Rice Unit

Senior staff

Manuel Rosero, PhD, IRRI Liaison
Scientist (Acting Coordinatar)

Peter Jennings, PhD, Regional
Coordinator for Central America
(staticned in San Jose, Costa Rica)

*Loyd Johnson, MS, PE, Agricultural
Engineer
Hector Weeraratne, PhD, Plant Breeder

Research associates
*Rodrigo Lépez, Ing. Agr.
*Rafael Posada, MS

Research assistants

Gustavo Benavides, Ing. Agr.

Marino Caicedo, Ing. Agr.

Luis Garcia, Ing. Agr.

Camilo Jaramillo, Ing. Agr.
*Radl Valderrutén, MS

Genetic Resources Unit

Senior staff

Robert A. Luse, PhD, Biochemist
(Coordinator)

Leonard Song, PhD, Germplasm
Specialist

* Left during 1977

Rasaarch associate
Rigoberto Hidalgo, MS

Research assistants
James Garcia, Ing. Agr.
Hember Rubiano. Ing. Agr.
José Tinoco, Ing. Agr.

Research Support Groups

Biometrics

Senior staff

David Franklin, MS, Systems Enginear/
Biometrician (on study leave)

Postdoctoral fellow
Gaston A. Mendoza, PhD, (Acting Coordinator)

Research associates
Jorge A. Porras, BS
Maria Cristina Amézquita de Quifionez, MS

Rasearch assistants

*Patricia Juri de Garcla, BS
Adolfo Gordillo, Ing. Elec.
Gerardo |. Hurtado. Ing. Agr.

Special Studies Unit
Visiting specialist
Petrus Spijkers, MS, Rural Sociology

Research assistant
Guillarmo Giraldo, ing. Agr.

* Left during 1977
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Experiment Station Operations
Senior staff

Alfonso Diaz-Duran, MS, PE, Experimental
Farm Superintendent

Research assistants
Xavier Carbonell, Ing. Agricola
Ricardo Cruz, Ing. Agricola
Ramiro Narvaez, Ing. Agricola
(at CIAT—Quilichao Sub-station)
*Bernardo Salazar, Ing. Agr.

Laboratory Services
Research assistant
Charles McBrown, BS

Hemo- and Ectoparasite Research
{Special Project with Texas
A&M University)

Senior staff

Radmilo Todorovic, DVM, PhD,

Hemoparasitologist
(Coordinator}

Donald Corrier, DVM, PhD, Animal
Pathologist

Kenneth C. Thompson, DVM, PhD, Acarologist

Specialist
Eduardo F. Gonzalez, DVM, PhD, Veterinary
Pathology

Research associate
*M. K. Terry, DVM

Research assistant
Ray F. Long

* Left during 1977

Personnel

Training and Conferences

Senior staff

Fritz Kramer, PhD, Communications
Sciantist (Coordinator)

Fernando Fernédndez, PhD, Plant Scientist
{on study leave)

Training
Training associates
*Mario Aguilera, DVM (Beef)
Alfredo Caldas, MS
Carlos Dominguez, MS (Cassava)
Carlos Flor, MS (Beans)
Marceliano Lépez, MS,
(assigned to ICTA, Guatemala)
Eugenio Tascén, Ing. Agr.
assigned to Sec. de Estado
de Agric. Dominican Republic)
Cornelio Trujillo, MS {Swine)
Gustavo Villegas, MS (Rice)

Training assistants

Antonio Acosta, Zootecnista
Oscar Arregocés, Ing. Agr.
Luis F. Ceballos, Ing. Agr.
Cilia Fuentes, Ing. Agr.
Silvioc Guzmén, DVM
Hector F. Ospina. Ing. Agr.
Carlos Suérez, BS

Conferences
David Evans, Conference Coordinator

* Left during 1977

Library and Information Services

Senjior staff
Fernando Monge, PhD, Communication
Scientist (Coordinator)

Library and Documaentation

Visiting Specialist
Trudy B. de Martinez, MA, Editor,
Asst. to the Coordinator

Associates
*Angela de Cock, MA
Hernén Poveda, BA

Assistants
Stella Gémez, BA
Sonia Laverde, BA, Head, Public Services
Marili O. de Henzel, BA, Documentalist
Jorge Lépez S., Documentalist
Piedad Montafo, Head, Acquisitions
Julia Emma de Rodriguez, Ing. Agr.,
Documaentalist
*Stellia de Salcedo, Lic. en traduccidn,
Documentalist-translator
Himilce Serna, BA, Head,
Technical services
Maria Isabel Bolton de Zapata,
BS, Documentalist-Transtator

Information Services
Senior Staff

Charles E. Bower, BSJ, Editor, English
Mario Gutiérrez, Ing. Agr., Editor, Spanish

* Left during 1977



Associates

Manfred Hirsh, Photographer

Dorothy Muller, BA, Editorial Associate
Alvaro Rojas, Production Manager

Assistants
Carlos Rojas, Graphic Designer
*Amparo de Madrigal, Editorial Assistant

Public Information Office
Associate
Fernando Mora, BA, AHA, Head

Assistants
Catherine J. Crane, BA
*Marvin Andrade

CIMMYT CIAT Regional Andean
Maize Unit

Senior staff

Gonzalo Granados, PhD, Entomologist
(Coordinator)

James Barnett, PhD, Plant Breeder

Research assistant
Edgar Castro, Ing. Agr.

international Programs
Guatemala {Rockefeller Foundation)
Instituto de Ciencias y Tecnologia
Agricola (ICTA)

Semor stalf

Robert K. Waugh, PhD, Associate Director

Roland E. Harwood, BS, Coordinator of
Experiment Station O:perau'ons_ *

* Left during 1977
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