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In 1987, CIMMYT's diverse programs in
research, training, and support to national
agricultural research programs continued
apace. At the same time, most of the Center’s
staff contributed to a comprehensive
assessment of our future directions by
participating in the Center’s strategic planning
process. We have tried t0 convey the most
distinctive features and chief advantages of
that particular approach to planning in the
expression '‘a dialogue with the future,’” which
appears on the front cover of this Annual
Report. What we mean to suggest by that
phrase is a deliberate act of the imagination
informed by hard data and educated opinions.
Our dialogue with the future involves
consultation with clients and colleagues,
introspection, and predictions about the
environmental circumstances in which the
Center will likely find itself in the year 2000
and beyond. It also involves a careful
examination of the criteria we will use to shape
our future priorities.

Out of that dialogue, we will produce a plan
that specifies the strategies by which we will
proceed from our present reality toward our
expected future. Those strategies will be
predicated first upon the needs of our national
program clients. In addition, they will reflect
anticipated advances in science, insights into
the likely role of the private sector and other
alternative suppliers of CIMMYT's products and
services, and projected changes in the global
economic and physical environments. Our
strategic plan will thus provide us with a
means of better rationalizing decisions about
resource allocations among competing
activities. If an activity fits the plan, it will
become or remain a part of our program; if
not, we will leave it for others to pursue. Given
the uncertainties associated with planning in
research, however, we recognize the need for
flexibility, for ensuring that the CIMMYT plan is
able to accommodate unforeseen events.
Hence, the planning process will be, not a one-
time event, but a continuing discourse on our
actions and their relation to the unfolding
future.

The origins and underlying concepts of
strategic planning are very ably explained by
our guest contributor, Dr. Selcuk Ozgediz, in
the next section, which is entitled Point of
View. Dr. Ozgediz has devoted his professional
life to working on issues related to planning
and, in his capacity as management adviser to
the CGIAR Secretariat, outlined a strategic
planning ~r~cess for us during a session held
at CIMM', . headquarters in 1986.
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His essay is the centerpiece of the first in a
new series of CIMMYT Annual Reports. Each
report will be oriented toward a particular
theme or issue of abiding interest to donors,
our colleagues in national agricultural research
systems (NARSs), and other institutions
concerned with agricultural development. In the
Point of View section of each report, we wili
offer readers an expert assessment of the
relevant theme or issue. While adding that and
other elements to the Annual Report, we are
discontinuing the Research Highlights series.
We expect to retain the most useful features of
the latter in other forms by channeling more of
our information resources into technical
bulletins and by packing more details about our
science and related activities into the Annual
Report, primarily in brief articles on specific
topics. We believe that these changes will
increase the report’s interest and utility.

MO Ul LD VVIILIIY, WG aIT well on our way to
producing a strategic plan. The task is not
complete, and much reviewing and redrafting
still lies ahead. The resulting document will
encompass a large body of information
generated in 1987 by numerous CIMMYT staff
and others on a wide range of issues.

That work got underway early in 1887 with the
establishment of a standing committee to guide
the planning process and of several task forces
composed of senior scientific staff and other
specialists. The latter were charged with
examining the many issues and opportunities
associated with 1) germplasm development,

2) crop management research, 3) basic and
strategic research, 4) training, 5) information,
and 6) NARSs. A subset of the standing
committee was designated to seek ideas from
still other CIMMYT staff and, finally, to draft
the plan.

In September 1987 the reflections of the
various task forces were shared with 22
representatives of key NARSs during a two-day
symposium held at Center headquarters. The
purpose was to enable us to obtain their views
about the future needs of NARSs, to receive
feedback on the work we had done up to that
point, and to seek their counsel concerning
issues we may have overlooked. The
symposium was a first crucial step in shaping
our impressions about the probable needs and
circumstances of NARSs toward the year
2000. Following the symposium, a much larger
sampling of the opinions of national program






CGIAR has indicated that the research and
related activites of the centers should be
international in character, that we should strive
for efficiency in the use of our scarce
resources, and that - efforts should be of
particular benefil to the poor. Given those
System-wide parameters, we are developing a
set of mor  pecific criteria for assigning
priorities in allocating CIMMYT’s resources.

Clearly decisions about priorities and resource
allocations rest on judgments about what is
more and what is less important to attaining
CIMMYT's goals. It is also evident that we are
dealing with multidimensional goals. Identifying
those goals and their related decision criteria
has been an important part of our efforts in
strategic planning.

Our point of departure relative to resource
allocation is a measure of the value of extra
output we can expect from various lines of
work. Those values, based on markets, have
been modified to reflect the CG System's
emphasis on the poor. Beyond that, but still in
relation to the poor, we have examined the
possible inclusion of weights for nutrition, for
food versus feed, for stability, and for the role
of agriculture as an engine of growth.
Concerns for efficiency led us to consider such
factors as alternative sources of supply,

upstream research, and minimum critical mass.

Finally, because of specific CG concerns, we
have considered special weights for marginal
lands, for sustainability, and, again, for
upstream research. In examining those criteria,
we have been concerned with decision making
at all levels of the Center so as to ensure
consistency wherever priorities are being
developed.

While thus exploring our institutional
environment, predicting its future, and
contemplating the appropriateness of
alternative decision criteria, we are also
reexamining the familiar internal landscape of
CIMMYT to identify our current strengths and
weaknesses and to determine whether our mix
of resources will be adequate to meet the
challenges and difficulties that loom on the
horizon. The structure of the institution, its
staffing pattern, physical facilities, and funding
base have all been subject to close scrutiny;
assessments of future requirements and
options are receiving full attention in our plan.

ocvoIial 1l I woonvivin 1S

IPUI waliLe uiva \:’UQ ol
Directing Staff occurred during 1987 and early
1988. First, Dr. Derek Byerlee (Australian;
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agricultural economist; formerly a CIMMY T
regional economist in South Asia, stationed in
Islamabad, Pakistan) assumed new
responsibilities as Director of the Economics
Program as of June 1987. Special thanks are
due to Dr. Rob Tripp of the Economics
Program, who served as Acting Director for
nearly two years while Dr. Byerlee completed a
sabbatical leave.

Dr. Byrd Curtis, Director of the Wheat Program
since October 1981, announced his decision in
November to focus exclusively on coordinating
the Center’'s activities within North Africa and
the Middie East, effective March 1, 1988. After
an extensive international search, Dr. Tony
Fischer (Australian; plant physiologist; Senior
Principal Research Scientist, Divisign of Plant
Industry, Commonwealth Scientific and
Industrial Research Organization (CSIRO),
Canberra; member and former Chairman of the
Program Committee, Board of Trustees,
International Center for Agricultural Research in
the Dry Areas (ICARDA); and staff member of
CIMMYT’'s Wheat Program from 1970 to
1975) was selected as the new Wheat
Program Director. Dr. Fischer will assume his
duties in October 1988. After 17 years with
CIMMYT, Dr. Arthur Klatt, Associate Director
of the Wheat Program since July 1979,
decided to accept an appointment as Assistant
Dean for International Programs in Agriculture,
Oklahoma State University, effective January 1,
1988. Dr. Klatt’s successor is Dr. George
Varughese (Indian; cytogeneticist and plant
breeder; 20 years with CIMMYT in various
capacities; Head of our Triticale Program since
1984). Dr. Varughese assumed his new duties
in March 1988.

Finally, Dr. Clive James, Deputy Director
General for Research since April 1981,
announced his decision to relinquish the
responsibilities of DDG-Research as of March
18, 1988, in order to pursue other career
options. Dr. James will focus his energies
initially as a consultant to CIMMYT, seeking
ways to broaden the Center’s funding base.
The search for Dr. James successor is now
underway.

VVE 11ave yulie uul Ul uul way i und Report
From CIMMYT Management to stress the
future and its contingencies, primarily because
we wish to distinguish strategic planning from
other approaches that assume a more static
environment and the persistence of current









institution stands for {Freeman 1884) and
includes answers to such guestions as: What is
our basic character as an organization? What is
our place in the world? And what values do we
subscribe to? Corporate strategy answers the
guestions: What businesses should we be in,
and how should we allocate our resources to
them? Business strategy addresses questions of
direction and competitive positioning
(Hamermesh 1986), such as: Where should we
be headed in this business, and what policies
or courses of action should we adopt to
succeed?. All three major levels of strategy are
relevant to autonomous research organizations,
even if they are not part of a larger corporation
like IBM or General Electric.

Our definition of strategy encompasses the
three levels of strategy. The vision of the
organization’s future relates mainly to
enterprise- and corporate-level guestions. The
course to be followed by the organization
covers corporate-level resource allocation
guestions and the specific direction to be
pursued in each business. Our stress on the
need for spelling out the rationale for the
chosen strategy applies to all three levels.

A vvEl-aluLuldleu sudleyy sulintanes two
types of information. First, it provides
contextual information of relevance to the
future of the organization, including analysis of
the implications of future developments.
Second, it outlines the basic strategic choices
made by the organization (see box, page 10)
at the enterprise, corporate, and business
levels, along with their rationales. Some of the
items that | list below as major components of
strategy relate mainly to contextual information,
some to aspects of strategy, and some to
both.

Clients and beneficiaries—A strategy should
clearly identify the direct clients of the
organization as well as the clients of the
organization’s clients. In the case of the
international agricultural research organizations,
the former typically include national agricultural
research systems (NARSs) and the latter such
groups as poor farmers.

Mere listing of future clients and beneficiaries
by type and location is not sufficient. What is
important is to determine the characteristics or
aspects of the clients (the scientific research
capabilities of NARSs, for example) that the
organization would wish to influence or change
through its own activities. Knowing the needs

of its clients’ clients often helps better define
the needs of the organization’'s clients. For
international agricultural research institutions,
the strategy should reflect a good
understanding of the circumstances
contributing to the effectiveness of NARSs, so
that through its future activities the
international center can zero in on the factors
that can provide the greatest leverage.

External environment—A strategy should
describe a vision of the organization as it is
expected to be in the future. Developing that
vision requires an understanding of the likely
future external environment of the organization
and the opportunities and threats likely to be
encountered in it.

Several aspects of the external environment are
important. First, it is necessary to take into
account the interests of the organization’s
major external stakeholders, that is, those who
have a stake or interest in it. In the
international agricultural research centers,
stakeholder analysis should cover groups such
as major donors, the CGIAR and its Technical
Advisory Committee, other international centers
with competing or complementary mandates,
and the governmental and nongovernmental
institutions in the major countries where the
center operates.

Second, it is important to understand worid or
specific market trends in areas of interest to
the organization. For agricultural research
institutions, those include matters (such as
trends in population and nutrition) that relate to
the organization’s beneficiaries as well as
issues having to do with the physical,
institutional, technological, and scientific
environments.

Internal environment—An understanding of the
organization’s internal environment is necessary
for formulating a strategy that builds on
institutional strengths and overcomes
weaknesses. Several aspects of the institution’s
internal environment are important and should
be described and analyzed: 1) the interests of
internal stakeholders (such as managers, staff,
and members of the governing body); 2) the
culture of the organization {(commonly defined
as shared patterns of values, beliefs, norms,
and behaviors in an organization); and 3) the
organization’s past achievements and important
competencies and limitations.






Partitioning larger businesses into smaller ones
is necessary because the organization may
wish to follow a distinctly different course in
each business. Strategic issues relevant to the
institution’s training business, for example,
would be different from those relating to its
germplasm development activities.

A strategy identifies both the business areas in
which the organization should work and also
the goals to be pursued and the direction to be
followed in each business. Business area goals
should be derived from and substantively linked
with the organization’s overall mission.

Strategic issues— These are fundamental
policy questions about directional choices the
organization needs t0 make. A strategic issue
often reflects a current or forthcoming
development, inside or outside the
organization, that has some bearing on what
the organization should do and how. Strategic
issues often relate to the major strengths and
weaknesses of the organization and the threats
and opportunities it faces (Ansoff 1980; Bryson
1987).

Analysis of strategic issues is the "'guts’’ of a
strategy. For that process determines the
courses to be followed by an organization in
accomplishing its overall mission and business
area goals. Analysis of the needs of clients and
beneficiaries, assessment of the internal and
external environment, and evaluation of the
current strategy all lead to identification of the
major issues to be addressed by the strategy.

Examples of strategic issues currently
confronting international agricultural research
institutions include: the balance between basic
and applied research, ways of addressing
sustainability concerns, modes of collaboration
with NARSs, general versus specialized
training, centralization versus decentralization
of activities, and ways of financing the
implementation of the strategy.

Priorities — A strategy needs to reflect
corporate-level choices, which is to say the
relative priorities assigned to major business
areas and subareas. This is often expressed in
terms of planned flow of financial or human
resources (or both) to business areas over
time. The rationale for the chosen resource
allocation pattern also needs to be spelled out
in the strategy or its supporting documents.

Operational implications—A strategy
represents a scenario for moving the
organization from its present state to a desired

future state (Egan, in press). But though it may
provide an overall framework for guiding the
organization, the strategic plan is several steps
away from action. The courses and directions
laid out in the strategy need to be
operationalized to set the stage for their
implementation. This is usually referred to as
operational or program planning. The focus of
an operational plan is on action plans and
budgets. It translates the business area goals
and strategies contained in the strategic plan
into programs and projects with shorter term
objectives.

There is no universal rule for differentiating
strategic from operational or ‘‘tactical’’
concerns. Strategies cannot be formulated
without taking into account their
implementation, and some degree of overlap
between the strategic and operational plans is
both unavoidable and desirable. A change
scenario that focuses only on the business
aspects of the organization would be
incomplete without reference to implications of
the strategy for other institutional changes (in
organizational structure, staffing mix, and
physical infrastructure, for example). A strategy
shouid draw only the broad outlines of the
changes planned in those areas.

The strategic plan, which provides the starting
point for the process of institutional change,
takes into account operational considerations,
even in the absence of an operational plan.
The operational plan follows from the strategy
but covers ashorter period than the strategic
plan. In the private sector, strategic plans
usually have a perspective of about five years,
and the operational plans are prepared
annually. Most of the centers within the CGIAR
system prepare strategic plans with a 10- to
15-year perspective. Two kinds of center
operational plans are prepared in the CGIAR: a
medium-term program covering a five-year
period and an annual program budget.

Finally, monitoring and control systems must
be established to help assess results and
contribute to reformulation of the strategic and
operational plans (Below, Morrisey, and Acomb
1987; Morrisey, Below, and Acomb 1988).
Those systems should be designed to generate
the information needed to gauge performance
at the institution, program, unit and individual
levels and to determine the implications for the
organization of trends and developments in the
external environment.
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Those, then, are the major components that
should be included in a strategic plan,
regardless of the exact procedure by which it is
prepared {see box). In any case the process of
strategic planning should be integrated in the
sense that each component influences every
other, and it should be viewed, from the
management standpoint, as one link in an
integrated institutional planning process.

uUne of tne most important challenges facing
research institutions is to find ways of
encouraging strategic thinking at all levels of
the organization. For organizations that have
not gone through the experience, strategic
planning helps initiate and motivate strategic
thinking. This initial impetus should be
reinforced and sustained by encouragement of
continuous strategic analysis throughout the
organization. Supporting the preparation of unit
strategic plans can help instill organization-wide
strategic thinking.

Formulating a strategic plan is costly, so
extreme care should be taken to choose a
planning process that avoids overplanning.
Most decision makers are interested only in the
main lines of an organization’s strategy.
Lengthy strategic plans often confuse the
readers and could do more harm than good to
the organization.

One of the purposes of strategic planning is to
clarify and simplify why an organization exists
and what would make it successful. This does
not require the creation of a large planning
bureaucracy and the preparation of thick
planning manuals. The guiding members of an
organization, that is, those responsible for
developing a vision of its future, should be
seen as its key strategic planners.

CIMMYT and several other international
agricultural research institutions are currently
engaged in formulating strategic and
operational plans. As the experiences of the
centers is unigue among nonprofit international
organizations, taking stock of the lessons
learned will add to our current knowledge on
planning.
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diseases, and insects, traits that should
contribute to the yield stability of the
germplasm in marginal environments.

Among late-maturing tropical materials, we
began forming a special-purpose pool that will
serve as a source of the erect leaf type. It
should help breeders to capitalize on the well-
known observations that erect leaves enable
maize plants to utilize sunlight more efficiently
and contribute to drought tolerance.
Development of a tropical borer-resistance pool
was also initiated with a selected fraction
(families showing a high level of resistance and
reasonably good adaptation to tropical
environments) from a multiple-borer-resistance
(MBR) pool developed by the entomology unit.
In preparation for developing other special-
purpose pools, we began a systematic search
of CIMMYT's late-maturing tropical germplasm
for sources of various resistances, particularly
to ear and stalk rots.

In the work on general-purpose, late-maturing
tropical pools, we sharpened our breeding
objectives and refined the methods employed
so as to select more efficiently among families.
Two of the pools are being improved for fall
armyworm (Spodoptera frugiperda) resistance,
using an S2 selection scheme. With the other
three late pools, we are applying an alternating
half-sib and S1 selection scheme and placing
increased emphasis on resistance to southern
leaf blight (Helminthosporium maydis). New
late tropical white dent and yellow flint pools
are being formed and could eventually replace
their predecessors if they are found to be
superior.

At the request of staff in Zimbabwe, we started
evaluating some new sources of resistance to
ear rots and will later form a subtropical pool
source of this trait. In an effort to overcome
one drawback of the general-purpose
subtropical pools, we continued developing
new versions of them and are selecting
intensively for resistance to northern leaf blight
(Helminthosporium turcicum), which is a
serious problem throughout the subtropics.
Results of a preliminary evaluation indicate that
good progress has been made in the
improvement of resistance and that these gains
have not been won at the expense of yield
potential. In fact, one pool out of four selected
for resistance showed vyield improvement in the
absence of H. turcicum infection.

Recent changes of priorities in the work on
tropical and subtropical pools are based to a
large degree on the results of the mega-
environments study mentioned above.

Population improvement and international
testing—During 1987 we were occupied in
handling the Maize Program’'s advanced
populations, generating experimental varieties,
and increasing seed. In the course of that
work, we continued placing heavy selection
pressure on the subtropical populations for
resistance to H. turcicum and observed a
marked increase in resistance as a result of
selection over the last few years. We also
evaluated a number of materials for progress
through selection for resistance to tar spot
(Phyllachora maydis), work that was started in
conjunction with the pathology unit during
1986 (see box, page 18).

In considering a reduction in our total number
of advanced populations, we consulted with
staff in the regional programs and examined
results of the mega-environments study.
Populations for which there no longer seems to
be much demand will be shelved next year to
free up resources for intensifying our work with
the remaining materials and for developing
some new ones. As a prelude to those efforts,
we conducted several studies to evaluate our
breeding materials and selection technigues.

The results of one study underscore the
importance of the actual performance,
compared with the sometimes deceptive
appearance, of the maize plant as a criterion
for selection. In topcrossing S1 families from
several populations onto other materials at our
station in Tlaltizapan, we noted that many of
the families exhibited yellowing and poorer
agronomic type than the others. Those
symptoms are commonly observed at
Tlaltizapan, and families showing them are
routinely discarded. It occurred to us, however,
that families with yellowing plants may simply
have been responding to certain soil
characteristics at that site and would yield as
well as the rest of the population at other
locations having better soil conditions. Upon
testing that hypothesis in multilocational trials,
we found that there were essentially no
differences in grain yield between the yellow
and normal entries.

Other studies were intended to generate new
information about the elite materials currently
available in the Maize Program. One of those
was aimed at quantifying the levels of disease
resistances and genetic variability for such
traits within the populations and across all of
the elite germplasm that we are handling. The
results will enable us to offer more precise
information to cooperators requesting our
germplasm.
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Another study was initiated to better predict
the maturity of our advanced populations in
diverse environments. Traditionally, germplasm
maturity has been measured in days from
planting to flowering. The drawback of that
practice is that, when a given material is grown
in different environments with differing
temperature regimes, its maturity may vary
drastically from one environment to another.
To avoid the relativity inherent in that way of
expressing maturity, we calculated the heat
units to flowering and physiological maturity of
all of the populations. That information will be
made available to our cooperators, who can
then determine the number of heat units in
their growing seasons and, using that
information and our data on disease resistance,
choose materials for their own maize programs
with much greater precision.

No major changes took place during 1987 in
the structure of international testing, which is a
critical part of our maize improvement effort
and our chief means of distributing germplasm
to researchers in national programs (see
appendix, page 78). Nevertheless, it became
more evident this year that we will soon need
additional types of trials for preliminary testing
of progeny and varieties.

Collection of initial information for the maize
mega-environments study mentioned in various
sections of this report was completed in 1987.
We have compiled data on all 64 countries
included in the study, identified some 34
mega-environments worldwide, and determined
both the number of countries and extent of the
area representing each mega-environment.
Obviously, the CIMMYT Maize Program will not
be able to develop germplasm for all of those
environments but will have to group them and
assign priorities to them based in large part on
the extent of the maize area that each
contains. We will also continually update and
improve our estimates of various features of
developing country maize production and revise
our definitions of the mega-environments
accordingly.

In a related study, we received agroclimatic
data from 178 experiment stations involved in
the international maize testing network. That
information will enable us to group the test
sites in analyzing trial results and eventuaily to
improve testing efficiency and conduct more
meaningful data analysis.

High | maize—This is one of two classes of
maize (the other being quality protein maize)
that, because of their special character, are
handled in separate systems from those for
other materials. In 1987 the highland maize
program continued refining definitions of the
world’s highland mega-environments and made
significant advances in developing improved
germplasm for them.

The former task is made sc swhat difficult by
varying usage of the term /i.gyhland. In India,
for example, the lower end of the elevation
range thought to encompass highlands is only
1000 masl, compared to 1500 in eastern and
southern Africa and 2000 in Latin America.
Clearly, we cannot characterize highlands on
the basis of elevation alone but will need
additional information on climatic factors,
including average frost dates and temperatures.
In clarifying our definitions of the highlands, we
will give particular attention to Africa and Asia,
whose highland production is still less familiar
to us than that of the Americas.

in the meantime we are developing diverse
materials representing a wide range of
adaptation, from which breeders in national
programs can select germplasm that is well
suited to their own highland environments.
Their choices and the performance of the
materials in general should provide us with
much new information about the germplasm
requirements of highland production worldwide.

The program currently has six gene pools that
have undergone several cycles of improvement.
For most of the pools, we also have
corresponding advanced populations, which are
the result of crossing the pools {consisting
largely of Mexican germplasm) with exotic
materials. The purposes of those crosses were
to eliminate the tillering trait of the Mexican
materials, improve their resistance to root
lodging as well as their plant type and stress
tolerance, and to broaden their genetic base.
Once the plant type of the populations has
been improved sufficiently, with minimum loss
of cold tolerance and other useful traits in the
Mexican germplasm, the pools will be
discontinued. The last several years have been
quite favorable for selection for yield and
resistance or tolerance to various stresses in
the populations. In 1985 ear rot infection was
very severe; in 1986 favorable growing
conditions promoted high yields; and in 1987
both drought and early frost occurred, and the
incidence of lodging was high in susceptible
families.
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identify high-performance genotypes for
specific environments. And third, we can
probably reduce the size of the program and its
consumption of resources. Various aspects of
that strategy (notably the development of final
product hybrids for only a few countries)
represent a wide deviation from policies to
which we adhere quite closely in breeding
normal maize. But then again QPM is a special
case requiring what for CIMMYT is an unusual
approach.

CIMMYT/IITA breeding program in Africa— At
IITA headquarters in Nigeria, Maize Program
staff continued with two breeding projects
initiated during the early 1980s, one involving
conversion of varieties to maize streak
resistance through backcrossing and the other
improvement of the population La Posta for
resistance to this disease. In the former, 10
varieties were advanced to the fifth or sixth
backcross and recombined for testing and
distribution next year. Many new materials
were received from Nigeria and Benin for
conversion to streak resistance and were
crossed to donors of this trait. Families of La
Posta, which in its seventh cycle of selection
continues to show a high degree of streak
resistance (see figure), were regenerated for
distribution in a progeny trial early next year,
and seven experimental varieties were formed
for evaluation in an EVT.

At the University of Zimbabwe, establishment
of a midaltitude maize research station was
essentially completed in 1987, including
development of facilities for rearing leafhoppers
(Cicadulina mbila), the insect vector of maize
streak virus. The primary objectives of the
breeding strategy being employed there are to
1) facilitate reciprocal exchange of midaltitude
germplasm, 2) increase the stock of available
elite germplasm for midaltitude ecologies, and
3) incorporate into the germplasm traits whose
absence limits its performance.

In many respects this strategy reflects the
growing trend in the Maize Program toward a
greater diversity of products and breeding
methods as well as a more rapid influx into the
improvement process of new materials, which
are to be evaluated and then exploited or
discarded. The scheme being implemented at
the midaltitude station begins with the
formation of many narrow-based populations
through an extensive crossing program in
which the pedigrees of all populations are
recorded. Then follows a series of evaluations
and cycles of recurrent selection, leading

eventually to the development of various
products, mainly breeding populations, inbred
families, and streak-resistant conversions of the
midaltitude germplasm that is already available.

MO L ally SliLTanic UIUUUHH:’ p|U\:’lGlll, nialco
improvement at CIMMYT is supported by a
team of specialists in various fields, who
provide services that are critical to effective
selection (such as artificial disease infection
and selection indices) and conduct basic
studies that increase our understanding of
biotic and abiotic stresses and provide new
insights into the development of resistant
germplasm. Unlike their colleagues in many
other breeding programs, however, our
entomologists, pathologists, and physiologists
also devote a considerable share of their time
to the development of germplasm that can be
empioyed by our own breeders and those in
national programs as sources of stress
resistance or tolerance.
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under induced streak pressure.
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numerous maize gene pools, experimental
varieties, and landraces obtained from CIMMYT
and other sources for susceptibility to storage
insects. They observed a substantial range in
susceptibility among those materials,
demonstrated the importance of phenolic
compounds as factors in resistance, and
suggested that these findings be used to
develop selection criteria for resistance
screening.

Subsequent investigations will be conducted by
the University of Ottawa, CIMMYT, Mexico’s
National Polytechnic Institute, and the
University of Zimbabwe with funding from the
International Development Research Centre
(IDRC} in Canada. The initial contribution of the
Center’'s Maize Program will be to conduct
experiment station and on-farm trials (the
former begun at two stations late in 1987) to
confirm the results of laboratory evaluations for
resistance to storage pests.

Physiology— Drought tolerance continues to
receive the bulk of our resources, but we are
also conducting studies on nitrogen-use
efficiency, the contribution of prolificacy to
general stress tolerance, and the photoperiod
sensitivity of CIMMYT's maize germplasm (the
last in cooperation with the University of
Reading in the UK}.

This year we carried forward two approaches
initiated in 1986 for developing drought-
tolerant materials, one being the long-term
formation of a drought pooi and the other
short-term improvement of four elite
populations for drought tolerance (see
Research Highlights 1986 for details on the
breeding methodologies). How we handle
those materials in the future may be affected
by the results of an evaluation completed in
1987 of cycles of selection in Tuxpefio Sequia
(see box, page 24). Work on that population,
initiated in 1975, was the point of departure
for our program of recurrent selection in the
four elite materials. Three other studies,
completed or begun in 1987, may also provide
information that will enable us to refine our
selection techniques. The one compieted this
year involved examining the root systems of
various materials by four different methods. in
the second study, we are trying to ascertain
the relative worth of erect leaves as a criterion
in selecting for drought tolerance and in the
third to show whether the use of a line-source
sprinkler system offers an advantage over our
current approach of selecting for tolerance
under three distinct levels of drought stress.
The attraction of the line-source system is that

it creates a continuous gradient of drought
stress across which we can examine the
responses of various traits that we consider to
be associated with tolerance.

In our work on nitrogen-use efficiency, two
cycles of progeny selection had been
completed by the end of 1987, and an
evaluation of experimental varieties had been
performed, all under high and low levels of
nitrogen. Selections were made on the basis of
various physiological traits (such as leaf
chlorophyll content at flowering under low
nitrogen) that show a high correlation with
grain yield. The results continue to indicate, as
did an initial evaluation of elite and landrace
materials, that stress-tolerant genotypes can be
identified most efficiently under nitrogen stress.
To increase the precision of our selection
procedure, we are using various statistical
technigues (such as neighbor analysis) to
minimize the influence of the extremely high
soil variability we observe in our stressed
nurseries.

The fourth cycle of selection in our four
semiprolific pools was completed in 1987, and
progress will be evaluated early next year
under three different plant densities. The
results will give us some indication of whether
the general stress tolerance of the populations
has been improved through selection for
prolificacy under plant density stress.

Germplasm bank— This unit is engaged in
various activities aimed at protecting the
genetic variation represented in our accessions
and at making this resource more readily
available to researchers around the world. The
latter purpose will be well served by our new
computerized Maize Germplasm Bank Inquiry
System, which contains all of the available
information about the accessions. A prototype
version of the system to be placed on CD-ROM
{compact disc—read-only memory) is being
developed, and its use will be demonstrated
next year during a workshop to be held at
CIMMYT headquarters for national germplasm
bank managers and others interested in maize
germplasm conservation.

To check the validity of the primary race
classifications of landraces stored in the bank,
we conducted trials at two sites in Mexico, the
results of which generally coincided with the
classifications made by previous bank
managers. We also carried out evaluations of
Caribbean materials as part of the Latin
American Maize Project (LAMP), in which
national programs evaluate their own maize
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(Tuxpefio-1 and ETO Blanco) that are already
well-known heterotic partners. In 1987 steps
were taken to prepare them for interpopulation
improvement, which will increase their
combining ability.

Among the new products being identified or
developed are heterotic groups, inbred and
noninbred progenitors, tester lines, and
conventional and nonconventional hybrids. As
part of our effort to develop heterotic groups,
we identified a number of lines in 1987 with
good agronomic quality and will make and
evaluate crosses next year 1o separate the
former into combining ability groups.

Development of inbred lines for conventional
hybrid formation and noninbred progenitors for
nonconventional hybrids was continued in
several pools and populations. So far, we have
identified about 200 early generation tropical
lines and 100 subtropicals that show good per
se performance and agronomic traits. Seed of
those lines is being multiplied and will probably
be made available to national programs next
year. Numerous other lines were placed in
topcross trials and will be evaluated for
combining ability, work that depends very
much on the availability of suitable tester
parents, as do many of the hybrid program’s
other activities. Based on the results of trials
planted last year, various tropical and
subtropical lines were identified and will be
used as reference points by which new lines
can be characterized for division into heterotic
groups.

Important steps were taken in 1987 toward the
development of conventional and
nonconventional hybrids. Based on single-cross
data gathered last year, a number of good
three-way and double crosses were predicted
and formed, and trials of predicted three-way
and double crosses of tropical and subtropical
germplasm were conducted in Mexico and in
Central and South America. Among the
nonconventional types, a number of topcross,
intersynthetic, and double topcross hybrids
were formed and are being evaluated in

Mexico and at a few South American locations.

Ao wre gur e s vsrs o )T WOTK
described in preceding sections is undertaken
to support national maize programs, which are
by far the main recipients of CIMMYT maize
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germplasm products. That work is
complemented by two other sets of
activities—training at Center headquarters and
regional and bilateral programs abroad—that
involve more direct contact with our clients.
The primary contributions of those activities are
1) to provide staff in Mexico with a clearer
picture of the germplasm needs of national
programs and of the circumstances under
which the germplasm is used and 2) to help
strengthen the research capacities of national
programs. The fact that about half of our staff
time is committed to those activities
underscores our conviction that without direct
support to national programs our breeding
efforts would lack direction and the seed we
distribute would fall on much less fertile
ground.

Training— The demand for in-service training in
maize improvement and production continues
1o be quite high, exceeding the numbers of
participants given in the accompanying table by
about 60 percent. Various course modifications
mentioned in last year's annual report (imainly
a change in scheduling and a switch to offering
the courses in only one language during a
given cycle) were implemented during 1987.
Those changes may have seemed cosmetic but
in fact made a significant difference in the
quality of training, permitting a large savings in
time that trainees and instructors could devote
to additional class, field, and laboratory work.
Some new activities for which trainees had
more time were autotutorials, short courses on
the use of portable computers for data
analysis, instruction on research reporting, and
case studies of on-farm research projects.

In 1987, 55 visiting scientists spent from two
weeks to several months at CIMMYT
headquarters, consulting with maize staff and
becoming familiar with the breeding and
training programs. That number included seven
staff of national programs who visited the
Center for a month or more as part of a special
visiting scientist fellowship program begun in
1986 with funding from various international
chemical and seed companies. Most of the
participants in 1987 came from Africa and are
by and large senior staff in their institutions
(several, for example, are university professors
and one the national maize research
coordinator of his country). In connection with
that same program, one scientist from
Guatemala began his master’s degree studies
with support from the government of Japan.















germplasm being introduced into our breeding
programs each year might be eliminated by too
stringent selection in early generations. All
agreed that the germplasm base merits high

priority and a systematic approach in handling it.

This panel also made comments about the
Program’s germplasm distribution to national
collaborators, the type of research we do
(practical versus strategic), the integration of
agronomy and breeding efforts, international
collaboration, data management, and our
involvement in biotechnology—all of which will
be useful as we reevaluate Program priorities in
the context of developing CIMMYT's strategic
plan.

Strategies for rust resistance— The second
panel of internationally recognized specialists
was charged with the task of reviewing the
current situation and defining a broad breeding
strategy that could be implemented in the
future to incorporate necessary resistance to
control leaf, stem, and stripe rusts in wheat. A
10-chapter publication that sheds new light on
wheat rust resistance breeding resulted from
the meeting and will be available in April 1988.

The general consensus of the panel was that
the Program has so far been intensely practical
and that overwhelmingly the biggest output has
been a stream of excellent new wheat
varieties. They felt that, with improved vyield
potential secured, the time is ripe for a shift
towards enhanced understanding of wheat
breeding strategies, including a substantial
element relating to stable disease resistance.
The panel added that a shift from practical
breeding towards strategic research is not at all
remote from the Program’s current
preoccupations with the importance of stability
of resistance, the need for combining durable
resistance and partial resistance with major
genes, and the exploitation and study of
interaction or mixture resistance.

1 190/ pruyress vuliuiiueu 1N the Crop
improvement programs. The bread wheat
program crystalized its approaches to breeding
for rust resistance during the milestone rust
conference discussed above. As outlined at the
conference and explained in the forthcoming
proceedings, the bread wheat program feels
the principal thrust must be durable resistance
expressed as partial resistance in conjunction
with major genes that confer additional
security.

The durum wheat program intensified its
shuttle breeding efforts between Mexico and
Ethiopia, Kenya, and Turkey to enhance
resistance to stem and leaf rusts and other
diseases in the crop. And renewed effort was
made to broaden the variability of traits
influencing semolina quality.

The triticale program continued its thrusts to
widen the crop’s variability. Successes along
those lines included the apparent transfer of
scab tolerance from Chinese wheats and added
variability for earliness from wheats and rye.
And in 1987, for the first time, those crosses
produced test weights of 80 kg/hectoliter.

The Turkey/CIMMYT Collaborative winter
wheat program began its third year of efforts
to develop broadly adapted, high-yieiding
winter wheat germplasm for the extensive
winter wheat and facultative wheat areas of
Turkey and the world. See more details about
winter wheat work in the next section.

e vviiegal riugran nas aways valued the
close working relationships that have existed
through the years with the multitude of national
programs around the world. We have been
very aware of and responsive to national
program needs, sensitivities, requests, and
levels of competency. Over time, a number of
national programs have progressed from simply
being recipients of germplasm to cooperating in
successful shuttle breeding activities. As those
programs advance even further in expertise,
capability, and interest in a particular constraint
to wheat production, it seems logical that the
next step in our evolutionary relationship with
them should be to involve their scientists in
breeding partnerships.

Those arrangements, the terms of which were
defined in 1987, will center on the successful
shuttle breeding system, in which respective
generations are grown alternately in Mexico
and the partner country. However, the
execution of the project and the selection
process will involve, not only CIMMYT staff,
but also the national program staff at all stages
of generation development. Wheat Program
and national scientists will work together in
making selections in Mexico and the
cooperating country, deciding which materials
will be advanced and determining the direction
of the project.
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The overall objective of the project is to assist
the countries of the tropical belt in their search
for ways to improve or introduce domestic
wheat production. Germplasm development for
heat and drought tolerance, disease resistance,
early maturity, day-length insensitivity, and
tolerances to acidity, alkalinity, and aluminum
toxicity is being done through local breeding
activities in Mexico, South and Southeast Asia,
and the Southern Cone of South America.

In 1987, CIMMYT's international testing
program distributed more than 100 tropical
wheat nurseries (Helminthosporium and
Warmer Areas Screening Nurseries) to 67
countries throughout the world. The specialized
Hot Climate Wheat Screening Nursery,
consisting mostly of non-CIMMYT materials
and up to now distributed within the South and
Southeast Asian regions, was made available
on a global scale. In Thailand, for the first time
since the Thai wheat breeding program began
in the early 1970s, some locally made crosses
were included among 39 outstanding lines
identified in multilocational trials. In Paraguay
16 lines exhibiting a high level of drought
tolerance were selected and are being prepared
for testing during 1988 in Paraguay, Bolivia,
and Argentina.

CIMMYT hosted 10 in-service trainees and
seven visiting scientists from Indonesia, the
Philippines, China, Burma, India, Thailand,
Malawi, Nigeria, and Sudan. A major
international conference on constraints to
wheat production in the tropics was held in
Chaing Mai, Thailand (see Conferences and
Workshops section for details).

In the next section, our wheat agronomist in
Southeast Asia has some pertinent
observations on wheat crop management in
the tropics based on four years of experience
in the region.

11190/ we mniensiney vur curtnriiunent to crop
management research (CMR). For example,
agronomists and breeders in the South and
Southeast Asia regions began important
sustainability work involving the rice-wheat
rotation. The rice-wheat cropping pattern
represents approximately 17.7 million hectares
or 28% of the cultivated wheat area of South
and Southeast Asia. What undoubtedly will
become a major point in CIMMYT's ongoing
strategic planning process is that CMR is
considered particularly appropriate for such
marginal environments, where many of the
benefits of improved germplasm currently
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remain unexploited. After four cropping cycles
(1983-87) in the Southeast Asia region, our
agronomist there has summarized some of his
observations in the lower altitudes (less than
500 masl), where wheat is grown following
rice with either full or partial irrigation.

Constraints to wheat growth— Elevated
temperatures speed up plant development
phases, typically resulting in fewer plant parts
(productive tillers) or smaller individual plant
parts {spikes and grains). At the same time,
high relative humidities promote diseases for
which little or no resistance is available in
adapted genotypes. In addition, wheat vields in
the tropics are inherently less stable due to
variability in radiation, temperature, and rainfall
over the shortened plant development stages.

While it is said that elevated temperatures are
a major constraint to high wheat yields in the
tropics, this is not exactly correct. In a paper
given at a meeting on wheat production
constraints in tropical environments held in
January at Chiang Mai, Thailand, H.M. Rawson
of Australia’s Commonwealth Scientific and
Industrial Research Organization, proposed that
the effect of temperature, in reducing plant
development phases, creates increased
demand on the rate of supply of the main
growth resources—radiation, nutrients, and
water. In fact, he has obtained 10 t/ha from
the variety Tobari grown at night/day
temperatures of 16°/34°C with nonlimiting
radiation, nutrients, and water under controlled
conditions.

Prime management concerns—Under average
wheat-growing conditions in Southeast Asia,
the number of spikes produced per square
meter is rarely more than 250-300, which
keeps yields in the 1.b- to 2.0-t/ha range.
Genotypes tested so far have shown little
variability for that factor. However, with good
fertility and adequate moisture, tiller
populations of 450 per square meter, and
yields between 4 to 5 t/ha have been attained.
This indicates that prime concerns of wheat
crop management in the tropics are to
encourage practices that minimize the effect of
temperature and maximize the availability of
nutrients and moisture.

Seeding date—In most localities of Southeast
Asia, the usual one-month seeding period
results in an unexplained yield plateau. This
plateau may result from the radiation received
per unit temperature being less variable at low
latitudes or may be due to current yield levels
being well below the genetic potentials. There
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2) developing trainees’ ability to synthesize
new forms of wheat technology, and 3)
fostering specific types of attitudinal changes
among trainees.

The 1987 course, which began at Ciudad
Obregén on February 23 and ended at Toluca
and El Batan on October 2, instituted some key
new features for the 25 trainees. One was a
field day at Toluca, which the trainees were
solely responsible for organizing and
conducting. Another was the implementation of
a rust surveillance exercise in farmers’ fields in
Ciudad Obregon, which gave the trainees
experience in conducting an actual disease
survey and analyzing the collected data.

Production—Twenty production trainees were
exposed to both theoretical and practical
principals that agronomists need to do their
job. During the course, which ran from April
20 to November 25, trials were conducted in
farmers’ fields and on station. Each trainee
was assigned primary responsibility for an on-
farm trial, while on-station trials were run on a
group basis. The trainees, with assistance from
the training office and crop management staff,
designed the trials, prepared treatments, laid
out the plots, and did the planting.
Maintenance, harvest, and analysis of the trials
were also responsibilities of the trainees under
supervision. In 1987, besides assessment
throughout the course, trainees were given
special evaluations of their practical skills over
a two-day period and of their theoretical skills
for one day.

Visiting scientists —CIMMYT has begun
emphasizing longer and more substantial
programs for certain of its visiting scientists
through a fellowship program initiated in 1986.
During those fellowships, funded by chemical
and seed companies in the USA, West
Germany, and Switzerland, more concrete
results can be attained for the benefit of the
scientists’ home countries and CIMMYT. See
the box on a visiting Indian scientist, sponsored
by Pioneer Overseas Corporation, who provided
a major payoff in 1987 at Ciudad Obregdn with
his work on Karnal bunt, a wheat disease of
current major interest to both India and
CIMMYT.

In 198/ we sent collaborating scientists in 87
countries 2107 sets of bread wheat, durum

wheat, and triticale nurseries plus 515 sets of
special nurseries (see appendix, pages 79-80).
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In addition, in cooperation with ICARDA, we
prepared and distributed 276 sets of barley
nurseries for testing in 63 countries.

The information returned by cooperators helps
us to better direct the breeding program and
set priorities for more useful germplasm for
various mega-environments. That approach,
using the information derived from the
international nurseries in our crossing program
in Mexico, followed by the selection of superior
advanced genotypes at testing sites in Mexico
and other locations, known as multilocational
testing, has proved to be an extremely
effective breeding strategy for bread wheat,
durum wheat, triticale, and bartey.

Widily Ul Qut sidil Hgivers rnad redvy- travel
schedules in 1987. Much of the travel can be
attributed to expanded shuttle breeding efforts
in China, Brazil, Ethiopia, Kenya, Turkey,
Morocco, and other countries. However, there
was also a busy schedule of two major
international and three regional conferences
held in Thailand, ltaly, Paraguay, Madagascar,
and Uruguay. Details of those meetings follow.

Wheat Production Constraints in Tropical
Environments—This international meeting,
jointly sponsored by CIMMYT and UNDP, held
in Chiang Mai, Thailand, January 19-23, was
the second major conference addressing the
problems associated with introducing wheat
into the warmer environments of the world.
Eighty-three wheat scientists from 27 countries
in Asia, Africa, and North and South America
participated. Twenty-five invited papers
discussed the major constraints that confront
wheat in the nontraditional areas. Breeding,
pathology, and agronomy discussion groups
identified future research objectives,
established priorities, and identified areas for
international cooperation. The conference
proceedings will be available in June 1988.

Barley Yellow Dwarf Workshop—This
international meeting, jointly funded by lItalian
institutions and CIMMYT, held in Udine, Italy,
July 6-11, was the second major conference
addressing the problems caused by Barley
Yellow Dwarf (BYD), which is ubiquitous in the
world’s cereal crops. The conference was
attended by 119 participants from 35
countries. The attendance of 43 participants
was either completely or partially paid for with
ltalian funding. The workshop proceedings of
more than 100 papers are scheduled for
publication later in 1988.












For the Economics Program, 1987 was a year
of change. Some staff transferred to Costa
Rica and Malawi, and others left programs in
Kenya, Haiti, and Pakistan to take on new
responsibilities outside of CIMMYT. Although
the bilateral projects of the Center’'s Maize and
Wheat Programs in Pakistan came to an end in
1987, an economist continued to be based in
a bilateral program with Pakistan to work with
staff of the national program to help strengthen
the capacity of economists in the research
system.

The predominance of change in 1987 did not
mean that our research agenda received less
attention. Work continued in five main areas
(see box, page 51}, each of which is featured
in the following sections: technology design
and evaluation, policy issues in technology
utilization, commodity sector and policy
analysis, research resource allocation and
research impacts, and training.

I CCONUIMICS rrouygrdin tids coldbutdigu
intensively with national programs in
formulating, demonstrating, and
institutionalizing procedures for on-farm
research. Work in all of those areas continued
in 1987.

On-farm research— With staff of the Maize and
Wheat Programs, we contributed to numerous
on-farm research programs conducted by
national program scientists. Mexico’s National
Institute of Forestry, Agriculture, and Livestock
Research (INIFAP), with input from CIMMYT
Economics staff, continued on-farm research
projects at several sites in the southern zone.
At La Fraylesca, Chiapas, three verification/
demonstration trials of a recommendation on
liming soils were harvested in 1987. An
analysis of the results showed a vield increase
of 1.44 t/ha from the application of 2 t/ha
lime. The margina!l rate of return to liming,
including future residual effects, is 400%,
compared with a cost of capital of 80%. (The
marginal rate of return indicates what farmers
can expect to gain in return for their
investment when they adopt a new practice—
in this case, liming.)

At another site in La Huerta, Jalisco, a second
cycle of on-farm trials was planted in 1987.
Results of the first cycle of exploratory
experiments showed that rainfall distribution is
a critical factor in explaining farmers’ fertilizer
management practices.
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A diagnostic study and two cycles of trials
have been conducted in the Nakhon Sawan
study area of Thailand. Results from the first
cycle support the hypothesis that applying urea
is profitable whereas applying compound
fertilizer is not, because there is no response to
phosphorus or potassium.

Researchers of the Ghana Grains Development
Project, with the aid of a visiting staff member
of the Economics Program, developed a
questionnaire for a survey in Ejura District, an
important maize production area located in
Ghana’s transition zone between the forest and
savanna. The survey is designed to examine
maize and cowpea practices in the major and
minor rainy seasons, as well as the availability
and use of certain inputs, including seed and
fertilizer. The project also continued to assess
the adoption of recommended maize
production practices in a study area of Ghana’s
Brong-Ahafo Region.

In Haiti the on-farm research program has
moved into a new area, Petit Goave, with a
more complex farming system in which maize,
sorghum, and pigeon pea are grown on steep
hillsides. A first cycle of zero tillage and erosion
control trials was evaluated, and preliminary
results indicate a 26% vyield difference between
the farmers’ practice, burning, and the
alternative practice, mulching.

Developing methods —Because of the va.. .y
of challenges researchers must respond to in
conducting on-farm research, they are
continually called upon to explore and develop
new methods to make their work more
effective. For example, in a study of maize-
based farming systems in northern Pakistan
(see box, page 46), researchers developed
methods to value green and dry fodder in order
to assess the relative importance of grain and
fodder in the farming system.

Another issue with methodological implications
for on-farm research is the economic valuation
of long-term effects, such as nutrient carry-
over, specific effects of changes in cropping
patterns on the physical condition of the soil,
and tillage or weed control strategies requiring
more than one cycle for a payoff to occur. The
need to assess those effects is becoming more
urgent as the continuing health of the
ecological environment in which agriculture is
practiced becomes a greater concern. In 1988
we will begin to review the main methods and
concepts involved in the economic analysis of
long-term effects.









Slow varietal turnover and a lack of diversity
increase the possibility that rust pathogens will
build up or that races will mutate and an
epidemic will occur. In Pakistan much of the
wheat area was planted to varieties susceptible
to rust, with losses estimated at one million
tons or more in some years.

The studies indicated a need for more
coordination between seed producers and
those responsible for setting seed production
targets, recommending varieties, and
demonstrating new varieties to combat the
disease problem. Yield gains from genetic
improvement were on the order of 1% per
year, at which rate it would be profitable for
farmers to change varieties every six years.
More effort could be made to promote new
varieties to farmers, whose awareness of the
disease threat was limited but who cited better
yields as their primary reason for changing
varieties.

The experiences described above suggest that
there is scope for social scientists to improve
the flow of information from national
agricultural research systems to key decision
makers to help accelerate the pace at which
technology is adopted. The Program will
continue its micro-level policy studies, aimed
primarily at decision makers at the local or
regional level, in cooperation with social
scientists of national programs. Over the next
two years, we plan to synthesize and evaluate
those case studies for a workshop on farm-
based policy research.

LoLause 1oowarun nivesunents often may not
yield payoffs for a decade or more, in making
decisions maize and wheat researchers in
CIMMYT and national programs need to be
aware of long-term trends in the wheat and
maize economies at the global, regional, and
national levels. Our staff regularly collect and
analyze data on the production, utilization, and
trade of maize and wheat {see following
section), some of which are published in the
World Maize Facts and Trends and World
Wheat Facts and Trends series. For the latter
publication, we are preparing a report on the
state of the wheat economy since the Green
Revolution, focusing on changes in developing
country wheat yields and production, and
analyzing trends in selected ccuntries in
relation to varietal use, fertilizer application,
and cropping patterns.

Potential demand and supply for maize

and wheat to the year 2000—To provide
information for CIMMYT's strategic planning,
we did a preliminary analysis of demand and
supply for cereals to the end of the century.
Two projections of potential increases in
demand to the year 2000 were made for seven
categories of cereals: food wheat, feed wheat,
food maize, feed maize, milled rice, sorghum
and millet, and other cereals (barley, rye, and
oats). One projection was based on a
conservative scenario for income growth in
developing countries and the other on a higher
growth scenario.

Overall, the conservative projection indicates an
annual growth in demand from 1985 to 2000
of 2.5% for maize and 2% for wheat. Those
rates are lower than average annual growth in
production from 1950 to 1984, which was
3.6% for maize and 3.1% for wheat. But with
the higher growth scenario, annual growth in
demand is projected to be 3.6% for maize and
2.6% for wheat.

Will supplies of maize and wheat be sufficient
to meet demand? Over the past three and a
half decades, the major influences on global
cereal supplies have included increased
fertilizer use, increased harvested area, varietal
improvement, and increased irrigated area (see
figure, page 48). Several projections have been
made of how some of those factors might
continue to affect cereal supplies during the
next decade or more.

It has been estimated that cultivated area
worldwide will expand at about 1.2% per year,
but the amount of irrigated land is not
expected to increase at the rate once
predicted. Fertilizer use, which accounted for
about half of the global gains in cereal yields
over the past two decades, could still grow
considerably, especially in rainfed areas.
However, returns to fertilizer in irrigated areas
will be lower than in the past because present
levels of application are already quite high in
many places.

Given those projections, global grain supply is
still expected to grow more rapidly than
demand over the next decade, thereby
contributing to the downward trend in grain
prices. This seemingly favorable outlook belies
the fact that in some regions access to grain
will be limited. Developing country imports of
maize and wheat are predicted to grow
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Countries of origin of participants
in the in-service experiment
station management course, 1987

Africa
Ghana
Kenya
Morocco
Somalia
Tunisia

Asia

Indonesia
Malaysia

The Philippines
Thailand
Turkey

Latin America
Brazil

Costa Rica
Ecuador
Guatemala
Mexico
Panama
Paraguay
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Because information and data processing cut
across all of CIMMYT s -ctivities, some issues
pertaining specifically t  hese support services
are being addressed in the strategic plan. We
also anticipate that the research and training
strategies emerging from our discussion of
many other issues will have significant
implications, not only for information and data
processing, but for experiment station
management and laboratories as well. That is a
necessary consequence of their integral role in
the Center’s work at headguarters and of their
tendency to reach beyond it, affecting nearly
all of our cooperators in developing countries.

viexIcu uie prinary responsibility of
experiment station management is to oversee
field operations on some 500 ha of land at
various research stations and other
experimental sites. The unit works closely with
CIMMYT scientists and helps in many ways to
reduce their burden of day-to-day field
supervision. Most of that work takes place at
five stations in Mexico, four of which (El Batan,
Poza Rica, Tlaltizapan, and Toluca) are
managed directly by Center staff and the fifth
{at Ciudad Obregén) by Mexico's National
institute for Agricultural, Livestock, and
Forestry Research (INIFAP).

At the four stations under our direct
supervision, we installed automated, electronic
equipment this year for recording weather data.
At those same stations, we conduct research
to ensure that variation in the field is kept to a
minimum, so that researchers can distinguish
maize and wheat genotypes accurately. Among
the current station research projects are
fertilizer and herbicide trials at Poza Rica and
Toluca, a weed survey and soil studies at
Tlaltizapan, and a comparison of tillage
methods at El Batdn. An important by-product
of that research is the development of
technigues that can be taught in experiment
station training courses.

Training in experiment station management is
offered both at headquarters and other
locations around the world. In our in-service
course, which is held once a year in Mexico
(see table), workers from developing countries
spend about five months studying and gaining
experience in the whole range of activities that
are involved in running an experiment station.
This year we also provided training in Ecuador,
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Kenya, Panama, and Paraguay and consulted
with the staff of experiment stations on special
problems in the latter three countries plus
Malaysia, Turkey, and Vietnam.

CIVIVIY | nas two general service laboratories:
one concerned with cereal chemistry and the
other with soil and plant tissue analysis. In the
former we assess nutritional guality of cereals,
with special emphasis on quality protein maize.
During 1987 about 16,600 samples were
tested for various parameters indicating protein
quality, and the results were used by the
breeding program in selection. In addition, we
began a joint study with breeders this year to
compare the protein quality of normal
populations with that of quality protein maize
(QPM) at different stages of development.
Special emphasis was given to nutritional
evaluation at the green maize stage, since this
product is widely consumed in some
developing countries. So far, it has been found
that QPM not only has a better amino acid
balance at the green maize stage but high
protein digestibility as well. Electrophoretic
tests of maize proteins were also initiated to
identify genetic material of interest to breeders.
Four national program researchers were trained
in the cereal chemistry laboratory during this
year.

The soil and plant tissue laboratory serves the
Maize, Wheat, and Economics Programs as
well as the experiment stations and training
programs. During 1987 we tested about 1400
plant tissue samples and conducted chemical
tests for micro- and macroelements in 1600
soil samples. Physical tests were also done on
some soil samples.

Staff of the two support laboratories also
evaluate genetic and segregating materials
used by the Wheat and Maize Programs in
selecting germplasm that is tolerant to the high
levels of aluminum often found in acid soils of
the humid tropics. In 1987 we evaluated 350
samples for the Maize Program and 3700
samples of segregating materials for the Wheat
Program.

Ine InTormation >ervices unit consists of three
interrelated groups: publications, the scientific
information unit or SIU {which includes our
specialized library}, and audiovisuals
development. Their primary objective is to
assist CIMMYT staff 1) in communicating the



results of their research to colleagues around
the world, 2} in remaining current in their
respective fields by providing better access to
the results of research done elsewhere, and 3)
in improving the effectiveness of maize, wheat,
and economics training activities.

The amount of emphasis given to each of
those activities will depend very much on the
outcome of the strategic planning process,
during which we are examining issues such as
the categories of information products that the
Center should be developing and its efforts to
increase the availability of scientific information
to national programs. There is likely to be
increased emphasis on various categories of
technical and practical information {as opposed
to more general, descriptive information about
CIMMYT activities), since in our discussions
with national program representatives this year,
they expressed an unequivocal preference for
more of the former. We can help meet that
demand with publications such as The Septoria
Diseases of Wheat and Insect Pests of Maize,
which were among the 66 titles produced by
the unit this year (see list on page 81).

It is also probable that the Center will continue
strengthening its systems for heiping
colleagues in national programs gain better
access to scientific literature. That service will
become more necessary as the costs of
maintaining journal subscriptions rise and more
efficient as the capabilities of bibliographic
information technologies grow and their costs
come down. We saw a number of indications
this year of increased demand for our services
({document delivery, database searches, and so
forth) and took various steps to increase their
efficiency and cost-effectiveness. The most

n  worthy was to acquire the BASIS text
n....agement system and, using that software,
to automate various library functions, with
assistance from the Data Processing unit (for
details see Extra-Core Grants section). We also
obtained the CDS-ISIS package developed by
the United Nations Educational, Scientific, and
Cultural Organization (UNESCO) and adapted it
in such a way that it can be used on IBM PCs
to document personal literature collections.

L wrnL proviues viial support in all the major
areas of CIMMYT's operations, including
research, administration, information services,
accounting, and experiment station
management. Its chief contributions are to
consult with staff on statistical analysis,

develop new software, install and attend to the
operational aspects of computer hardware, and
assist computer users. Software development
is the main task of our crop systems group, to
which one programmer was added in 1987.
Another new staff member joined the
operations unit, which is responsible for
hardware maintenance and assistance to
computer users.

The crop systems group made some
modifications in the original design of the
wheat pedigree management system completed
in 1986. Completion of that software has
paved the way for other products that will form
part of an overall wheat system, with the
pedigree management system as its nucleus.
Much work also went into the Maize Program’s
Maize Germplasm Bank Inquiry System, which
contains passport, regeneration, and storage
data on all of CIMMYT's maize accessions and
can be enlarged as new data are gathered
through evaluations of these materials. In an
effort to make that information widely available
to national programs, we initiated a project,
with funding from the Technical Centre for
Agricultural and Rural Cooperation (CTA) of
The Netherlands, for placing the portion of the
database containing passport data on CD-ROM
(compact disc, read-only memory), which is
mentioned in the section on the maize
germplasm bank, page 23. CTA will later
provide selected national programs with
equipment for reading the compact disc.

Another important activity in our work on
software was to support the library/SIU in
employing BASIS software for various library
functions and adapting the CDS-ISIS package
for use on IBM PCs to document personal
literature collections. We also completed the
development of a database for keeping track of
former CIMMYT trainees.

The operations group is preparing to upgrade
CIMMYT's computing capacity by replacing our
VAX 780 and 750 with two microVAX llls.
During 1987 the group was also busy installing
some 35 new IBM PCs, educating users in the
use of computer equipment, and expanding the
local area network set up last year, which
includes PC and VAX terminals and will permit
much better use of computer resources.
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CIMMYT welcomed two new donors in 1987:
the government of Finland provided
unrestricted funds in support of our core
program, and the government of Belgium
donated extra-core funds for cooperative
research on bacterial diseases of wheat. That
prings to 13 the number of new donors to the
Center’s budget since 1980. The two new
contributions, combined with the weakness of
the US dollar in the world markets, boosted
core revenues in 1987 by 10% over 1986
figures. Extra-core revenues, on the other
hand, returned to more normal levels after
reaching a peak in 1986, when we completed
the Norman E. Borlaug Training,. Conference,
and Information Center with extra-core funds
from the Japan Shipbuilding Industry
Foundation and Government of Japan.

Inflation and exchange rates continued to play
an important role in CIMMYT management,
determining annual revenues, wage
adjustments, and major expenses for
renovation and maintenance of the physical
plant. Generally, the continued weakness of the
dollar resulted in higher dollar revenues from
donations denominated in other currencies. In
a reversal of trends, annual inflation in Mexico
outpaced the devaluation of the peso against
the dollar, bringing about higher peso
expenditures. They were offset, however, by
higher core-unrestricted revenues.
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The externally audited financial statement
presented in the following pages shows the
Center’s financial condition at year end and the
effects of financial flows during the year. Total
assets increased over their 1986 level, a
change reflected in cash and short-term
deposits and in property, plant, and equipment.
In view of the continuing importance of
investment in the last three items, the Center
formed a standing committee during 1987 to
assess and manage medium- and long-term
capital and maintenance needs.

Interest on short-term investments declined
markedly, continuing a trend that was evident
last year. An additional complicating factor is
that most of CIMMYT's funds are now received
during the latter half of the year, making cash
management more difficult. We took one step
toward solving our cash-flow problems in 1987
by increasing operating funds for the first time
since 1981 and will continue to work with
donors to identify other solutions.

























































ine Tollowing are selected publications released
by CIMMYT during 1987. A more complete
listing is available from Information Services.
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Yeatman, C.W., D. Kafton, and G. Wilkes,

eds. 1987. Plant Genetic Resources: A
Conservation Imperative. Boulder,
Colorado: Westview Press.

Conference and Seminar Presentations
A number of papers in addition to those listed
below were presented by staff during 1987
and will be available in proceedings to be
published by CIMMYT in 1988.

Africa

Anandajayasekeram, P. 1987. Training at
CIMMYT. Regional Workshop on
Training Needs for Agricultural
Research in Eastern and Southern
Africa, All-India Congress Committee,
July, Tanzania.

— . 1987. CIMMYT’s mode of
collaboration in on-farm research
training for national research
programs. Eastern and Southern Africa
Regional Senior Research and
Extension Administrators Workshop,
May, Lilongwe, Malawi.

Byerlee, D., and M.L. Morris. 1987. The
political economy of wheat
consumption and production with
special reference to sub-Saharan
Africa. Food Security Conference,
November, University of Zimbabwe,
Harare, Zimbabwe.

Diallo, A.O. 1987. Germplasm development in
the IITA/SAFGRAD project. Workshop
on Maize and Cowpea in the West and
Central Africa Network, March,
Ouagadougou, Burkina Faso.

. 1987. Progress report by the Central
and Western Africa maize network
coordinator. Second Meeting of the
Central and Western Africa Maize
Network Steering Committee,
November, Ouagadougou, Burkina
Faso.

Lafitte, H.R., and G.0. Edmeades. 1987. An
update on selection under stress:
Selection criteria. Second Eastern,
Central, and Southern Africa Regional
Maize Workshop, March, Harare,
Zimbabwe.

Longmire, J. 1987. Seed marketing and
pricing: Policies and strategies. Short
Course on Seed Production,
September, International Crops
Research Institute for the Dry Areas
(ICRISAT), Nairobi, Kenya.

Longmire, J., and M.L. Morris. 1987.
Prospects for production and imports
of wheat and maize in West Africa.
IFPRI/ISRA Conference on Dynamics of
Cereals Consumption and Production
Patterns in West Africa, July, Dakar,
Senegal.
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wheat in acid latosols and volcanic
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Antsirabe, Madagascar.

Morris, M.L. 1987. Comparative advantage and
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in Zimbabwe. Food Security
Conference, November, University of
Zimbabwe, Harare.

Ortiz F., G., B.C. Curtis, D.A. Saunders, and
P.R. Hobbs. 1987. Wheat: A
complementary crop for traditional rice
growing countries of Asia. International
Symposium on Rice Farming Systems:
New Directions, January-February,
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for eastern and southern Africa.

Second Eastern, Central, and Southern
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March, Harare, Zimbabwe.

Asia

Mihm, J.A., and B. Renfro. 1987.
Management of maize insect and
disease pests using host plant
resistance—successes and prospects.
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Philippines.

Palmer, A.F.E., J.K. Ransom, K.
Krishnamurthy, and M.D. Shenk.
1987. Weeds and their control in
maize. 11th International Congress on
Plant Protection, October, Manila, the
Philippines.
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on Crop Improvement, February,
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Vasal, S.K., and S. Taba. 1987. Conservation
and utilization of maize genetic
resources. National Symposium on
Plant Genetic Resources, March, New
Delhi, India.

Latin America

Bolafios, J.A., and H.R. Lafitte. 1987. Efectos
del exceso de humedad y altas
temperaturas durante la floracion en
maiz. Seminario de Mejoramiento para
Tolerancia a Factores Ambientales
Aversos en el Cultivo de Maiz,
September, Quito, Ecuador.

Bolafios, J.A., and G.O. Edmeades. 1987.
Seleccién para tolerancia a sequia en
maiz tropical. Seminario de
Mejoramiento para Tolerancia a
Factores Ambientales Aversos &il el
Cultivo de Maiz, September, Quito,
Ecuador.

Cérdova, H.S. 1987. Estabilidad del
rendimiento de 36 cultivares de maiz
evaluados a través de 24 ambientes de
Centroamérica, Panama y El Caribe
(PCCMCA), 1986. XXXIII Reunion
Anual del PCCMCA, March-April,
Guatemala City.

. 1987. Aptitud combinatoria vy
heterosis: Elementos esenciales en un
programa de hibridacién en maiz.
XXXl Reunién Anual del PCCMCA,
March-April, Guatemala City.

. 1987. Investigacién y entrenamiento
en tecnologia de semillas, enfoque
integrado para apoyar la industria
semillera en Centroamérica y El Caribe.
XXXHI Reunién Anual del PCCMCA,
March-April, Guatemala City.

Garcia Berber, A., A. Hibon, and J. Mendoza.
1987. Generando tecnologia apropiada
para los productores de maiz de
temporal en La Huerta, Jalisco.
Informe del Primer Ciclo de
Experimentos Exploratorios {Abril
1986-Diciembre 1986), March,
INIFAP/CIMMYT.

Gilchrist, L., and M.M. Kohli. 1987. Andlisis de
tres viveros internacionales de trigo
para evaluacién de resistencia a
Septoria tritici. Taller Latinoamericano
de Septoriosis de Trigo, November,
Estanzuela, Uruguay.



Hesse de Polanco, E. 1987. Scientific
Information Services at CIMMYT.
CGIAR Documentation and Information
Services Meeting, May, Lima, Peru.

Hibon, A. 1987. Investigacién en campos de
agricultores: Un método operacional
de diagndstico y planeacion para la
experimentacion. XX Congreso
Nacional de la Sociedad Mexicana de
la Ciencia del Suelo, November,
Zacatecas, Mexico.

Kohli, M.M. 1987. Lineas avanzadas del Cono
Sur—Lacos—su evolucion y andlisis
critico. Reunidon sobre Ensayos
Internacionales, March-April,
PROCISUR, Passo Fundo, Brazil.

Lafitte, H.R., and G.O. Edmeades. 1987.
Seleccion para la tolerancia a baja
disponibilidad de nitrégeno en el maiz.
Seminario de Mejoramiento para
Tolerancia a Factores Ambientales
Aversos en el Cultivo de Maiz,
September, Quito, Ecuador.

Muhtar, A. 1987. Conservation tillage in
developing countries, past, present,
and future. Asociacién de Productores
de Arroz de Chiriqui, March, Panama.

. 1987. Planters for conservation
tillage. VIII Congreso Nacional de la
Ciencia de la Maleza, November, San
Luis Potosi, Mexico.

. 1987. Labranza de conservacion
bajo préacticas agricolas mecanizadas.
December, Universidad de Saltillo,
Saltillo, Mexico.

Pandey, S. 1987. Programa regional Andino de
maiz del CIMMYT. Primera Reunién de
la Comisién Directiva de
PROCIANDINO, October, Quito,
Ecuador.

Smith, M.E., and H.S. Cérdova. 1987.
Seleccion y evaluacion de resistencia a
Helminthosporium turcicum en los
pooles subtropicales de maiz de
CIMMYT. XXXIll Reunién Anual del
PCCMCA, March-April, Guatemala
City.

Van Beuningen, L., and M.M. Kohli. 1987.
Evaluaciéon de germoplasma de trigo
del Cono Sur para resistencia a la
septoriosis (1984-1986). Taller
Latinoamericano de Septoriosis de
Trigo, November, Estanzuela, Uruguay.

Vasal, S.K., D.L. Beck, J. Crossa, and N.
Vergara. 1987. Heterosis y aptitud
combinatoria en germoplasma tropical
de CIMMYT. XXXHI Reunién Anual del
PCCMCA, March-April, Guatemaia
City.

North America

Byerlee, D., and P. Heisey. 1987. On the
economics of adaptive research.
Annual Meeting of the American
Agricultural Economics Association,
East Lansing, Michigan.

Byerlee, D., and M. Igbal. 1987. Quantifying
and valuing the joint production of
grain and fodder from maize fields in
Northern Pakistan. Farming Systems
Research Symposium, October,
University of Arkansas.

Muhtar, H.A. 1987. Land leveling computer
program for better water management

" on experiment stations. American
Society of Agricultural Engineers,
June-July, Baltimore, Maryland.

Pham, H.N., and M.S. Kang. 1987.
Interrelationship among severa!l stability
statistics derived from international
maize trials. Second International
Conference on Quantitative Genetics,
May-June, Raleigh, North Carolina.

Pollak, L.M., and H.N. Pham. 1987.
Classification of maize growing regions
in the tropics. The North Central
Region Corn Breeding Session,
February, Rosemont, lllinois.

Winkelmann, D.L., and L. Reca. 1987.
CIMMYT's centers’ week presentation.
October, Washington, D.C.

Europe

Curtis, B.C. 1987. Breeding wheat to cope
with thermal stress. Symposium on
Improving Winter Cereals for
Temperature and Salinity Stresses,
October, Cérdova, Spain.

McMahon, M.A. 1987. Fertilizer use and
environmental impact. World Food
Production Conference, October,
International Minerals Corporation,
Madrid, Spain.

87



Donald L. winkelmann, USA, Director General

Robert D. Osler, USA, Deputy Director General
and Treasurer

W. Clive James, Canada, Deputy Director
General—Research

Gregorio Martinez V., Mexico, Government and
Public Affairs Officer

Norman E. Borlaug, USA, Consultant

Ricnarg L. Lhrtord, USA, kinancial Officer™”
Kathleen Hart, USA, Assistant Financial
Officer*

José Ramirez S., Mexico, Administrative Officer

Alejandro D. Violic, Chile, Training Coordinator

Linda Ainsworth, USA, Head, Visitors Services

Hugo Alvarez V., Mexico, Purchasing Officer

Alfredo Cedillo S., Mexico, Head, Human
Resources

Javier Eissa 0., Mexico, Administrative
Computer Specialist

Susana Eng, Mexico, Supervisor of Accounting
Services

José Luis Fonseca, Mexico, Head,
Government Documents

Carlos Garcia P., Mexico, Head, Food and
Housing

Yolanda Guerrero L., Mexico, Assistant
Supervisor of Personnel Services

Armando Kegel S., Mexico, Superintendent of
Services

Roberto Martinez L., Mexico, Head, Building
Maintenance

Barbara Sulanowski, USA, Writer/Editor

nutiaiu r. vanuen, USA, Director

R.L. Paliwal, India, Associate Director

James B. Barnett, USA, Training Officer

David L. Beck, USA, Breeder .

Magni S. Bjarnason, Iceland, Breeder, Quality
Protein Maize and Gene Pool Development
and Improvement

James A. Deutsch, USA, Breeder, Gene Pool
Development and Improvement

Dana Eaton, USA, Breeder, Population
Improvement

Gregory Edmeades, New Zealand, Physiologist

David C. Jewell, Australia, Breeder,

Wide Crosses

Renée Lafitte, USA, Training Officer

James E. Lothrop, USA, Breeder,
Highland Maize

John A. Mihm, USA, Entomologist

Alejandro Ortega C., Mexico, Entomologist

Hiep Ngoc Pham, USA, Breeder, International
Testing

88

Bobby L. Renfro, USA, Pathologist
Margaret Smith, USA, Breeder, Gene Pool
Development and Improvement™ *
Suketoshi Taba, Japan, Breeder,
Germplasm Bank
Surinder K. Vasal, India, Breeder, Hybrid Maize
Willy L. Villena O., Bolivia, Training Officer

Associate Scientists

José Crossa, Uruguay, Statistician
Chandra Pasupuleti, USA, Cytologist
Kent Short, USA, Breeder

Bernard Triomphe, France, Agronomist

Pre- and Postdoctoral Fellows

Narceo B. Bajet, the Philippines, Pathologist
Héctor Jean Barreto, Colombia, Training”*
Jorge Bolafios, Nicaragua, Physiologist™
Patrick F. Byrne, USA, Breeder*

Hernan Ceballos, Argentina, Breeder*
Wolfgang Drepper, West Germany, Pathologist
Elias Elias, USA, Breeder*

Steven J. Guidan, USA, Training

Gengchen Han, China, Breeder*

Jens Hock, West Germany, Pathologist
Karimbhai Meredia, India, Entomologist

Andean Region

Wayne Haag, USA (based in Colombia),
Breeder

Edwin B. Knapp, USA (based in Colombia},
Agronomist

Shivaji Pandey, India (based in Colombia},
Breeder

Asia Region

Carlos De Ledén G., Mexico (based in
Thailand), Pathologist

Gonzalo Granados R., Mexico (based in
Thailand), Entomologist

Richard N. Wedderburn, Barbados (based in
Thailand), Entomologist

Eastern Africa Region

Brhane Gebrekidan, Ethiopia (based in Kenya),
Breeder

A.F.E. Palmer, UK (based in Kenya),
Agronomist

Joel K. Ransom, USA (based in Kenya),
Agronomist

Central America and Caribbean Region

Thomas Barker, USA (based in Guatemala},
Breeder

Hugo Coérdova, El Salvador (based in
Guatemala), Breeder

Federico Kocher, Switzerland (based in
Mexico), Agronomist™

William Raun, USA (based in Guatemala),
Agronomist



North Africa/Middle East Region
Sutat Sriwatanapongse, Thailand (based in
Turkey), Breeder

Southern Africa Region

Bantayehu Gelaw, Ethiopia (based in Kenya),
Breeder

Stephen R. Waddington, UK (based in
Zimbabwe), Agronomist

CIMMYT/IITA Cooperative Program

Alpha O. Diallo, Guinea (based in Burkina
Faso), Breeder

Ching-Yan Tang, Hong Kong (based in
Nigeria), Breeder

Richard W. Ward, USA (based in Zimbabwe),
Breeder

_jana
Francisco R. Arias M., El Salvador, Agronomist
Michael D. Read, USA, Agronomist

. Jkistan
E. John Stevens, New Zealand, Breeder**

Lylu . wurus, wor, Director

Arthur R. Klatt, USA, Associate Director™ *
Osman S. Abdalla, Sudan, Breeder
Maximino Alcald S., Mexico, Head,
International Nurseries

Arnoldo Amaya C., Mexico, Head, Wheat
Industrial Quality Laboratory

Pedro Brajcich, Mexico, Head, Durum Wheat
Program

Peter A. Burnett, New Zealand, Pathologist
Lucy Gilchrist S., Chile, Pathologist

A. Mujeeb-Kazi, USA, Head, Wide Crosses
Program

Matthew A. McMahon, Ireland, Head,
Agronomy Program

Wolfgang H. Pfeiffer, West Germany, Bread
Wheat Breeder

J. Michael Prescott, USA, Head, Seed
Health ™ *

Sanjaya Rajaram, India, Head, Bread Wheat
Program

Ricardo Rodriguez R., Mexico, Head, Special
Germplasm Development

Kenneth D. Sayre, USA, Agronomist

H. Ayla Sencer, Turkey, Head, Germplasm
Bank

Ravi P. Singh, India, Pathologist/Breeder
Enrique Torres, Colombia, Coordinator,
Pathology Program

George Varughese, India, Head, Triticale
Program

Gregorio Vazquez G., Consultant, CIANO

Reynaldo L. Villareal, the Philippines, Training
Officer

Associate ientists

Mark Bell, Australia, Training

L.T. van Beuningen, The Netherlands (based in
Paraguay), Pathologist

Daniel Danial, The Netherlands (based in
Kenya, East Africa Region), Pathologist

Etienne Duveiller, Belgium, Pathologist*

Monica Mezzalama, ltaly, Pathologist

Javier Pefia B., Mexico, Cerea! Technologist

Elizabeth J. Warham, UK, Pathologist™*

Pre- and Postdoctoral Fellows

Robert Asiedu, Ghana, Breeder

Daniel Davidson, USA, Agronomist

Jon Arne Dieseth, Norway, Breeder®

Dennis Lawn, USA, Agronomist”

Admasu Melakeberhan, Ethiopia, Pathologist*®
Maria Teresa Nieto, Spain, Breeder®

Robert Raab, USA, Training

Andean Region

Patrick C. Wall, Ireland (based in Ecuador),
Pathologist

Santiago Fuentes S., Mexico (based in
Ecuador), Pathologist

East Africa Region

Douglas G. Tarner, Canada {based in Ethiopial,
Agronomist

Maarten van Ginkel, The Netherlands
(based in Ethiopia), Pathologist/Breeder

South Asia Region
H. Jesse Dubin, USA (based in Nepal),
Pathologist/Breeder

Southeast Asia Region

Christoph E. Mann, West Germany (based
in Thailand), Breeder

David A. Saunders, Australia (based in
Thailand), Agronomist

Southern Cone of South America

Girma Bekele, Ethiopia (based in Paraguay),
Pathologist

Man Mohan Kohli, India {based in Paraguay},
Breeder/Pathologist

CIMMYT/ICARDA Collaborative

Bre W it and Durum Wh« Programs

M. Miloudi Nachit, West Germany (based in
Syria), Breeder

Guillermo Ortiz F., Mexico (based in Syria),
Breeder

89



Turkey/CIMM . . Collaborative

Winter Wheat Program

Hans-Joachim Braun, West Germany, Breeder

Eugene Saari, USA, Pathologist/Breeder

Bent Skovmand, Denmark, Breeder/Pathologist
(all based in Turkey)

Bangladesh
Larry D. Butler, USA, Breeder/Pathologist

Pakistan
Peter R. Hobbs, UK, Agronomist

Peru
Paul Fox, Austraha, Breeder/Statistician

LEIER 1Y, DyElicE, r-\uoua“a, Director*
James L. Longmire, Australia, Economist
Robert B. Tripp, USA, Training Officer

Associate Scientists

Beatriz Avalos, Mexico, Economist

Maurus Descourtin, Switzerland, Economist

Ousmane Guindo, Canada (based in Haiti),
Economist

Paul W. Heisey, USA (based in Pakistan},
Economist

Michael L. Morris, USA, Economist”®

Gustavo E. Sain, Argentina {based in
Costa Rica, Central America and Caribbean
Region), Economist

* ¥

Central America a Caribbean Region
Juan Carlos Martinez S., Argentina {based
in Costa Rica), Economist

Eastern and Southern Africa Region

Ponniah Anandajayasekeram, Sri Lanka (based
in Kenya), Training Officer

Malcolm Blackie, Zimbabwe (based in Malawi)
Economist

Michael P. Collinson, UK (based in Kenya),
Economist™*

Allan R.C. Low, UK (based in Zimbabwe),
Economist

Southeast Asia Region
Larry Harrington, USA (based in Thailand),
Economist

Haiti
Michael Yates, USA, Anthropologist™*

Mexico
Alberic C. Hibon, France, Economist

90

Junn A, owewart, un, rmead of Stations and
Executive Officer

Hannibal A. Muhtar, Lebanon, Training Officer

Armando S. Tasistro S., Uruguay, Agronomist

Roberto Varela S., Mexico, Coordinator

José Luis Feregrino, Mexico, Field
Superintendent, Poza Rica Station

Ricardo Marques L., Mexico, Field
Superintendent, El Batan Station

José A. Miranda, Mexico, Field Superintendent,
Toluca Station

Gonzalo Suzuki, Mexico, Field Superintendent,
Tlaltizapan Station

Reyes Vega R., Mexico, Field Superintendent,
CIANO Station

Daniel Villa H., Mexico, Workshop Head

kvangelina Villegas M., Mexico, Head,
General Laboratories

Enrique I. Ortega M., Mexico, Associate
Scientist

Reynald Bauer Z., West Germany, Laboratory
Supervisor

Imn L. Harris, UsA, Head, Information
Services

Eugene P. Hettel, USA, Science Writer/Editor

Nathan C. Russell, USA, Science Writer/Editor

Kelly A. Cassaday, USA, Associate Editor

Alma McNab, Honduras, Spanish Editor and
Translations Coordinator*

Edith Hesse de Polanco, Austria, Head,
Scientific Information Unit

Patricia de la Pefia, Mexico, Audiovisuals
Coordinator**

Miguel Mellado E., Mexico, Publications
Production Manager

varius AL QuliZales r., uituyuay, Head, Data
Processing

Russell Cormier, Canada, Software
Development Coordinator

Neal Bredin, Canada, Associate Scientist

Marco van den Berg, The Netherlands,
Associate Scientist

Jgrgen Katborg, Denmark, Associate Scientist

Julio Cesar Ovalle J., Mexico, Operations
Coordinator

Jesus Vargas G., Mexico, Systems Manager

AppuIied v 10/,

** Leftin 1987.



{as of May 1988}

CIMMYT CIMMYT Office CIMMYT Office
Lisboa 27, Apdo Postal 6-641 c/o ILCA c/o lITA
Col. Juéarez, Delg. Cuauhtémoc P.O. Box 5869 P.O. Box 5320
OBRNO México, D.F. Addis Ababa Ibadan
M CO E OPIA NIGE
Telex: 1772023 CIMTME Telex: 21207 ILCA ET Telex: 31417 TROPIB IBADAN
Electronic Mail: DIALCOM 57:CGI201
CIMMYT Office CIMMYT Office
c/o Canadian High Commission P.O. Box 1237
Box 1639 Islamabad
CIMMYT Office Acrra PAKISTAN
c/o The Canadian High Gt \ Cable: LAPSA
Commission Telex: DOMCAN 2024 Telex: 5604 PARK PK -
House 16, Road 48 Islamabad, Pakistan
Gulshan Nhaka
I IGL/ :SH CIMMYT Office
Telex: 642892 cio ICTA CIMMYT Office
Ave. Reforma 8-60 Zona 9 C-C 1170
Edif. Galerias Reforma, Asuncién
CIMMYT Office 3er. Nivel PARAGL Y
SAFGRAD/OAU BP 1495 Guatemala City Telex: 602 PY CIMMYT
Ouv=r~adougo' GUJ AALA
Bl (INA F/ Telex: 6215 (ANAVI GU)
Telex: SAFGRAD 5381 BK CIMMYT Office
c/o ICARDA
CIMMYT Office P.0. Box 5466
CIMMYT OFffice c/o Canadian Embassy Aleppo
clo CIAT Delmas 18-Nova Scotia SYRIA
Apdo Aéreo 67-13 Bank Building Cable: ICARDA
Cali Port-Ay-Prince Telex: 331206 ICARDA SY
C .OMBIA Hi....
Cable: CINATROP, Cali
Telex: 5769 CIATCO CIMMYT Office
CIMMYT Office P.O. Box 9-188
P.0. Box 25171 Bangkok 10900
CIMMYT Office Nairobi THAILAND
CIMMYT i fA Cable: CIMMYT, Bangkok
Apartado 55 Cable: CENCIMMYT, Nairobi Telex: 84478 INTERAG TH
7200 Coronado Telex: 140 ILRAD
-JSTA RICA
Cable: IICASANJOSE CIMMYT Office
Telex: 2144 1ICA CIMMYT Office P.K. 39 Emek
P.O. Box 30727 Ankara
Lilongwe 3 TURKEY
CIMMYT Office MALAWI Cable: CIMMYTANK
c/o INIAP Telex: 4487 CBS M Ankara, Turkey
Apdo. 2600 Telex: 42994 CIMY TR
Quito
ECUADOR CIMMYT Office
Cable: INIAP P.O. Box 1336 CIMMYT Office
Telex: 00308 2532 INIAP ED Kethmandu MP163 or MP154
NI AL Mount Pleasant
Telex: 2262 NARANI NP Hermr~
2l MWE

Telex: 2462 CIMMYT ZW

91






