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Point ot View

Concepts and Issaces in Strategic Planning

Seteak Ozgediz, Management Adviser, CGIAR Secretariat

Mission oniented, nonprofit research
ofganizations such as the mternational
agneultural research centers supported by the

CGIAR e hnding themselves under increasing
the pressuie

pressure to qustify ther esistence
stems, inopart, from increasmg scarcity of and
competing demands for donor funds {or

research and reloted actvities s reinforced

by the uncertamty of teabzing bigh netarns from

mvestments o long tenm rescarch projects
Many organizations tiave tumed o dong-tenm

strategic plannmg as a means of resnondimg to

those prossures

The Griging of Soategie Planaing
Stategic plantmag s a reacton 1o the
madequacies of plannmg systems used in the
19505 and THG0s Dinancist planning
dapproacnes, suchas the planning,
proaramimimg, ard bhudgeting system (PPRS)
and sero-based budgeting, placed heavy
emphasis on short term efficiency at the
expense of long-ternn posittoning of the
organization  Laditional long-range planoing,
on the other hand, reled on toreaastng based
on past tends, often leading to formuolation of
detaled muattivear bluepnet plans that quickly
became obsolote (Hanna 1985, Porter 1987)

The ongms of stategie piannimg e mthe US
private sector ats conceptual foundations qo
back to the work of the Harvard Business
Schoolin the 19505 to develop the best i
between an organization and its environmoent
Cne of the fnst mgor appheations of stiategic
plannimg was the pioncenng work m General
Clectnie Corporation in the 1960s on avays of
deciditig how corporate resources shoatd be
allocated to differont strategie business units
(Hamermesh 1986) Since then severai
approaches have emerged with titles such as
strategic planming systems, <lakebobdor
management, stratedgic ssue Mmdis gemaent,
portfolio analysis, and competitive analysis
The use of sttateqgic plannmg m the public and
private nonprohit sectors, however, has so far
been imeted (Bryson and Roering 198 /)

The Covcept ol Sirategy

Althounh there s some confusion in the
manaaement hterature abone the procise
meading of strateqy (Vo Meumann and
Morgenstern 1O Chandler 1962 Tilles
1963; and Minsberg and Waters 1985), onae
can discern several common threads running
throughout the vanons dotimtions Frsi hey
have an action onentation in the sense of
providing o guide 0 action; second, they
emphasize speaiving a course of action; and

third, thev view long-term goals as part of an
org-nization’s steategy. The latter point is
especially prominent in Tilles” definition of
strategy as "'a set of goals and major

policies " By goals Tilles means what an
organization 1s aspirmg to achieve as well as
what i, in s totahty, wishes to become in the
foog term. Major policies, on the other hand,
teier o key decision tales that can quide the
makimg of specilic choices

[he definttion 1 use s as follows: An
organization’s strategy describes the most
desirable vision of its future, outlines the
essential olements of a course it intends o
follovs to realize that vesion, and provides a
usthicanon for the dentified course That
definiion contains the three features mentioned
above, but 1 hisve meluded a fourth element
justificaton ol the course to be followed - hat
15 patticutarly anportant for nonprofit
msttutions

Levels of Sirateoy

In the teratire on corporate planming, a
distimetion 15 often made between enterprise,
corporate, and busioess stiategy. Enterprise
strateqgy refors 1o what the compiny as an

T vieves expressed Biere are those of the author and
do not necessanly refiec the views of the World Bank,
the COIAR Secietarnat, or CIMMY]
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Current strategy  An organization’s future
strategy should make reference to its current
strategy and provide a rationale for changes, if
any. The carrent sirateqy can be determined
essenttally m e same way as the future
strategy. An oranization’s curent strateqy can
be deduced trom s past actions (Mmtzberg
and Waters 19825) ) regardless of whother the
organizavon has followed g wintten strategic
plan. The following critena can be used m
assessmg the cunent stiategy (hlies 1963
cvidencae ol impact; intemnal consistency with
values and colture, competencies and
resaurces, and organtzational struecture,
external consistency with et need:
stakeholder mterests, amd other import snit
aspects ot the orgarcanons envireniment; and
approprateness of the tone bioogon of the
strateqgy

Mission A stategy needs 1o state cleatly the
misston of the otgamsation, that = why i
oxists and what goals 1 shoeald pursue. This
reflects the vision of e orgamzation’s
leadership about where the mstitution shoula
be headed o the fuaare

Ihe organeation’s formal, constiiutional
andate often delines the constamts and
parameters vathim which the institation s
cxpected to funcuon The rssion spelled ot
o the strategy, on the other hand, serves as
the operatonal miandate for the peood under
consideration  Confhicts between the format
mandate and the russion neca to be resolved
by ntroducing changes i one or the othio
Guiding values A strateay clnties and
reintorces the mstitution’s anicang values,
which reflect the busimess phbiosophy of the
orgarization and dlustiate e broad principles
o which 1t subserbes They werve as g quide
to operations and can be used as catena in
makmg strategie chowces  ncongrntios
between the present culture of the orgamzation
and the guiding vetues selectag for the future
reguire: cultueal change This s one of the least
understood aspects of arcamizational change
and one for whiech there are no “cookbook”™
solutions (Kdmann, Sacton, and Scrpa 19485,
Dehy 198350 Deal and Kennedy 1982)

Grading values typieaily cover dreas such as
how the organizaton relites 10 s chents, other
external stakeholders, and s sttt and its
views on sk taking and use of resources. The
cract content ot what might be reforced 1o as
an organization’s value map’ will. of course,
depend on ts spectfe orcumstances

10

Key Questions in
Strategic Planning

* Which of our future clients’ neeas can
we meat?

o What are the implications for our future
direction and plans of the external
environment as it is likely to be in the
future?

* What are the implications of our internal
strengths and weaknesses for our future
work?

How eflective is our current strategy?
What should be our future mission?
What should be our guiding values and
husiness philosophy?

* What businesses should we be in, and
what goals should we pursue in each?

¢ What are the major strategic issues
sonfronting us, and what choices do we
need to make about our future direction?

e How should we assign pricrities to our
business areas and subareas?

* What are the major operational
implications of our future strategy,
particularly for financing, statfing,
infrastructudre, and organizational
structure?

Business areas - The term business reters here
10 the major strategic areas i which the
organization wishes to work. Those are
normally spectfied in the formal mandate and
the mission statement

The eritenia for definme busimess areas relate
mainty to aspects of the organzation’s
cnvironment, not its internal stracture
Categones of clients or ther needs, geography,
or type of product/service are commonly used
as ontena tHanna 19851 Most mternatio. At
Agaeultural tescarch institulions nave two
mager busmesses: research and strengthening
MNARGs. The tormen cancbe partitioned into
sinaller busimesses such as germlasm
develonment and cron management and ihe
atter into smproving research capabiltios of
NARLS and meeting then information needs.
Fhose need not coniespond 1o the
organizaton’s existing departinents or units
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In the final analysis, what matters for an
organization is the content of the strategy, no:
the process used to tormulate it. On the ather
hand, the process can serve purposes other
than producing a plan, and one process may
be more efficient than another. Because
strategic planning is as much a crefting
exercise as it s straightforward planning
{Mintzberg 1987}, no single pracess s likely to
suit the needs of all organizations.

Several process rnodels may e suitable for
research organizetions, inciuding those
ceveloped by Below, Aorrisey, and Acomb
{1987) and Ffeffer, Goodstein, and Nolan
11885}, or a third developed specitically for
public and nonprofit organizations (Bryson
1987). The modei ) advocate (see figure) can
be surmmarized as follows.

Plan to plan-—All the organizations | have

worxed with on strategic planning have found

i useful to eslanlish a strategic planning team
(SPT) from within the

organtzction. The SPT
usuaily n zludes top
maragement plus other key
staff and chould be led by
the chiel executive officer
Its size can vary, but

mefficiencies beain cieeping
i when it exceeds 17

s useful for the 2PT (o
go wrough a two- to tihvee-
day seminar ancd

blEIIHSIOHH'Hg SESSION On

strategic planning, with the
ficlp of an external

| conzuhant. This sesson
shomd aim at sensitizing
the group to the concepts,
rationale, and processes of
strategic planning and at
astabhishing a common

framework. The key

¥ tangible output of this task

Formulate Design
operational monitoring and

“ plan

15 an organizational

control systems

A strategic planring process model.

!
L

A Strategic Planning Process Model

stucture {including subcommittees and task
forcest and an action plan for formulating the
strategic plan. An important intangible output is
commitment of the members of the SPT to
strategic planning and the roles they would
play in implemerting the action plan.

Formulate future strategy | favor an iterative,
zero-hase appreach 1o strateqgy formulation by
which in the it iteration the future stiategy is
formulated writiout reference to the current
strategy. This increases the chances that the
plan will be futare driven.

Itis also uselul for the SPT to consult widely
with externat groups, such as representatives
of the clients, in the formulation of future
strategy . Another is a group of outside experts
who are knowledgeable about likely future
developments in the organization’s businesses
and about the strategic issues that should be
analyzea. Internal consultation with staff not
nvolved n glanning is also essential, although
this ofien increases pressure to maintain the
status guo

Assess current strategy - This is particularly
important for organizations with no written
stra‘egy < monitoring/control system for
assessing the implementation of the strategy.

Identify gaps--Analysis of the differences
between the current strategy and the first
formulation of the future strategy helps identify
maijor strategic changes, so that their
organizational and operational implications can
he studied.

Assess operational implications—The SPT
should siudy the major strategic changes
identiied in terms of their implications for
finincing, stalfing, physical facilities, and
structural and cultural changes in the
organization. Those findings often lead to a
recongideration of the future strategy.

Formulate operational plan and design
monitaring and control systems- - The
monitoring and control system nceds to
address onerational as well as strategic
concerns. This would make the strategy a
“living'" document and alert the organization
early on when there is need to reconsider the
strateqy in use,

12
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A Review of CIMMYT Programs

Prior 10 and during the strategic planning
process in which CIMMYT was engaged this
year, staft of our three research programs
(Maize, Wheat, and Economics) aebated
mtensely 4 whole range of ssues. The crop
nprovement prograims gave partcular
attention to two of them. First, what
germplasin products will be required by our
clients m national programs toward the yea
20007 And second, what strategies will best
enable us to develop and deliver those
Products in a tmely and ethcient manner? Al
the end of 1987, the statege planning
process was tar rom comiplete, and the wny
wds still out on those and other unportn
questions

Nevertheloss, i secmaed apparent that certan
theimes- choetly the growing complexity of
national agncultural research programs and
their consequent need for a wider range of
germplasim praducts  would ficure importantly
in the strategic plan and shape the fuiure
development of CIMMY T's crop programs.
That outcome implies a reatfumation of many

H.S. Dhaliwal, visiting scientist from Punjab, India (right), discusses new
discoveries about Karnal bunt with W.C. James, CIMMYT's deputy director general
for research.
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of the Center’s current policies and
approaches  such as our emphasis on
mtermediate products and use of the mega-
environments concept N priority setting (see
explanations of these terms below) - but it also
calls for some adjustments, aimed primarily at
mereasing the flexibiity of the Maize and
Wheat Programs in the choice of breeding
objectives, matenals, and strategies

Many of the issues that Econonnes Program
staff were called upon 1o address also roflect
changes anticipated in natonal agricelti al
tesearch systems (NARSs) and i the global
maize and wheat cconomies over the next
decade or more. Certamly they imoinge on
research already underway, both within and
outside the Progriam. For example, growth in
resources conunitted to agnicultural research
will not be as rapid as in the past, and the
ceoncnie environtments i which rescarch is
conducted will become mcreasmgly volatile, In
such a context, the Program s efforts to
momitor long-term trends in the world wheat
and mdice cconomies and the pohoy
environment influencing them may assume
greater importance. As the implications of that
and other issues are better artculated in the
seurse of strategic planmng, the emphasis on
certain areas of work relative to others wili
undoubtedly change

A Global Research

and Training Program

The theme of this Annual Report, however, is
the process of planning for change, not its
outcome, and the maize, wheat, and
economics reports that follow focus more on
the present than on the future. The products
and services described in those reports are of
the following main types:

* Improved germplasm for major production
environments in the Third World, with
emphasis on the 1ess tavored ones

* New procedures or modifications in existing
ones for plant breeding, crop management,
and cconomics research

* Jdraining for agrcultural scientists in
developing countrios

e Consultation and assistance for natonal
agrcultural research programs

* Scientific information developed in
connection with alfl of the above products
and services
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Maize Rescearch

As strategic planning got underway this year at
CIMMYT, cortam trends were already
developing in the Maize Prograrm that scem
quite compatible with the major themes
emerging from the planning process, chietly
that of flexihility i the breeding proarames As
mdicated v the followmg seports on germiplasin
development and related rosearch and o
SUPPOTL Lo National programs, nony aGetivilios die:
beng initated and old ones moditied across
the Maize Program (see box, pages 28749 on
s activities and orgamization) to develop o
broader array of germplasm products by, means
of various breeding approaches

Development and

Distribution of Germplasin

Fhe tormaton of some new gernmplasm
cotnpleses, shitts o proties, and oxtensive
eviluations of matenals and methods sugaest
soraething ot the predommant character of o
breeding progran o 1987 1 some ol those
dilivities secim g inttle entative and e ploratory
s Decanse e gre o the piraeess of

ST Ing Out perceptos of clients’ needs
and o finding wavs to make our breeding
progeam contorn neete closeiy 1o them

Gene pool development and improvement
Last year we took steps to enlarge the
contrthution of the gene pools to oo ovorall
geamplastnmiprovement effart. The e ones
ware 1o create and retime the concepts of
genetal- and special-purpose pooys (see
definitions bos, page 28 and 1o adied
brecdimg noonties based partly oo the rosults of
Arecent CIMMY T stady of maze mega
envoonments o 1987 the development of
soma special purnose nidtendls was miiated;
nevw activities e cndertaken with the
exsting general purpose pools, and addimonal
statf were assigned to this swork i anticipation
that twill soon accupy o mueh mote central
place m the Program than st has petore

There s g great need in many developing
counties torimproved carly matunng tropicat
matenals but relatively few sources of thaem

To espand the range of prodocts avalable, wee
began a thorough searchin 1987 for
germptasm o be used o the formation of new
cany matuning poois and statted applying more
mtensive selection procedures to the ones
already developed

Since g large porten of the Third Waorla's early
MAtunng Hop.cal marze s grown i marginal
CNVIFONMENLS, we are giving heavy emphases 10
stiess tolerance, particulary drought Famibes
from the early, white dent Pool 16 were
evaluated under dronght and high plan
densey, and o new evele of the poot, along
with several synthetcs, have boen tonmed on
the basts o cotend that may enable s 1o
identify genotypes that porformn well ander low
motsture. Suniar procedues are being anphed
1o early guneranon snes from earlly matunng,
yellow-grain germplasmy In those and othiy
early matenals, woe will crnphasize iy adehihon
to dreught toleranee) resistances 1o lodaging,

The Maize Program conducted several studies in
1987 to generate new information about its elite
materials that will assist national program
cooperators in making seed requests. Here breeder
Dana Eaton evaluates harvested ears in a trial at
CIMMYT's Poza Rica experiment station,
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The other maini task of regional staff, wonich s
to strengthern research capacities in national
programs, 1s accomphshed in a varety of ways
according to the extremely diverse
circumstances of the nauonal programs  Staff
ineastern Afrca, for evarmple, consulted wih
maize rescarchiers o Uganda o provide
assistance moreplensinreg e proaram’s stock
of brecding matenais, wheh wwas lost dunng a
long penor of ool stoie Statt based o
Thaldand hetped estabbsh an o farmy research
tOFRY progiam e an arca of the Phalippines
and paricipated o planning of OFR for coential
Thailand. In-country gaimng m OFR was
offered v Paraguay and Colomma by the
Andean regional program Qur tegonal
spectahst based m Turkey orgianzed a regioeal
course an the use of personal camputers tor
data analysis 4 jomt propet with the Egyntian
national progrart, assisted with o mavze
senmnar for 19 researchers from vanous
axperinent stavons i Morocco, «dnd
participated i a maize symposium n Turkey,
which was neld in connection with a
reorganization of the country’s maize 1esearch

An important tenefit of many regional acuvites
1S to encoutage ceoperation among nasonal
programs. “hat was the case with two
travelng seminars in Bolivia and Peru, in wiich
researchers from those and other courtrnes in
the region participated, aong with CIMMYT
swatf and AR Hallauer, a US maize scier,ot of
international stature  Another tughly useful
event in the Andean region was a workshop in
Ecuador on ahiotic s'resses

As part of an effart 1o overcome one of the
principal abiotic stresses in the reguon, our staff
based in Colomixa are developing germplasm
with tolerance to acid soils In 1987 they
channelad a farge part of ther breeding
resources mto mternational evaluations of some
1200 lines from B0 seurces to dentity parents
for the formaton of four populations. In
addition, progieay trials were conducted with
another populanen that 1s already bemng
improved for tolerance to acid soils

For additional details on some regional
acovities and on our bilateral projects, see the
reperts on extra-core grants {pages b4-55 and
HE-Hh9)

Maize Program

The Program's nouttdisapinary team
consists of T3 micmational statt o
CIMMY T headavarters and 22 posted at
tocatons cutside Mexco. Most staff at
headyuarters are engaged o genmplasm
development or related activities Those
working in other countries proviae direct
SURPOTE o nationai resesdrsh programs,
and some conduct breeding projects as

well

Development and
Distribution of Germplasm

Gene pool develepment

and improvement

Genearal-purpose pools: Broad-based
materials, each representing one of the
various maize types grown in the -
developing countries and possessing
reasonably good agroncmic quality and
field tolerance to a number of stresses,

Special-purpose pools: Agronomically
acceptabie source materials into which
genes are incorporated for tolerances to
one or a few biotic or abiotic stresses.

Populdtion improvement
Improve advanced populations and
develop cxperimental varieties from them.

International testing

Distribute families and experimental
varieties drawn from advanced
populations, supply test results to
CIMMYT breeders and clients in national
programs, and use this information to
identify superior families ~nd varieties.

IPTTs: International Progeny Testing
Trials

EVTs: Experimental Variety Trials
ELVTs: tlite Variety Trials

Special classes of germpiasm
Highland maize: Develop germplasm for
highland envirenments and consult with
breeders serving highland areas in
national programs.




e e e

Direct Su ort to '
National esearch Programs

i
il

Regional programs

ldentify the needs of nationai programs
and strengthen their maize breeding,
agronomy, and other research capacities
through consultation, in-country training,
and regional workshops and conduct
germplasm development activities that are |
not practicable at Center headquarters. i

* Andean zone: Develop germplasm
tolerant to aluminum toxicity. i

* Asia: Develop downy mildew-resistant
germplasm. :

¢ Eastern Africa

s Central America and the
Cawlbbeun-—Develop corn stunt-
resistant germplasm.

¢ Middle East/North Africa

s Southern Africa

Biiateral prcum.ts
Strengthen maize breeding, agronomy, _
and other research capacities in.selected
national programs through close, -
continuous contact over an extended
period.

Tramlng S
Offer in-service courses {on breedmg,
production, and protein-quality analysis}, '
visiting scientist fellowships, and post-. -
and predoctoral {ellowships at Center
headquarters. ft

Quality protein maize (QPM}: Develop
germplasm that possesses improved

! protein quallty and yields comparablv with |
normal rnaize.

CIMMYT/ITA breeding program
Develop streak-resistant germplasm at the
International Institute of Tropical
Agriculture (HTA) in Nigeria and
midaltitude maize at Harare, Zimbabwe.

L
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Wheat Breeding in Brazil

S:arting with this 1887 Annual Report, we
will profitz, each year, one of our national
program ciients. The program featured
usually will coincide with the maost recent
issue in our CIMMYT Today series that
highlights the detailed progress of that
national prograrm.

It is no surprise that we commence 1his
series with Brazl--a long-time CIMMYT
collaborator. Even though Brazil is not

Reraima

Institutions Working with Whoat
that Cooperate with CIMMYT

Yk
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D Major wheat growing states

The Cerrados

Wheat production in Brazil.

vnown for ite wheat production--coffee,
sugarcane, soybeains, and orange juice more
often come to mind—the Brazilian wheat
breeding program has been described as
one of the outstanding programs in the
world in terms of its breeding network,
screening of material, and developing
varieties.

Brazil got to that point through a stroag
tradition in wheat breeding efforts dating
back to the early 1900s. Much of the credit
for today’s successes must be given 1o
pioneer Brazilian breeders such as Benedito
Pawva, lwar Beckman, and Carlos Gayer, and
breeders who came after them such as
Orlando Gomes Nobre, Mario Bastos Lagns,
Ady Raul da Silva, and Milton Alcover. Many
of those bieeders pioneered the davelop-
ment of wheat varieties with tolerance to
aluminum toxicity, a major production
constraint throughout the region and the
reason CIMMYT has been involved in a
successful snuttle breeding program with a
number of Brazilian institutions in the 1970s
and 1980Us and why now a brazihCiraM Yo
breeding parinership is in the works.

However, the country’s new generation of
breeders, pathologists, and agronomists,
such as Carlos Riede, Ottoni de Sousa Rosa,
Francisco Franco, and Nelson Neto also cite
training and scientific visits at CIMMYT as
another majecr reason for Brazil's advances
in wheat proauction, particularly over the
last 20 years. Since 1969, 23 Brazilian
researchers have participated in CIMMYT's
wheat improvement, production, cereal
technology, and experiment station courses.
As John Gibler, former associate director of
the CIMMYT Wheat Program and technical
advisor to Brazilian research institutions
throughout the 1970s, points out: ''Training
has been and is the key. If a breeding
program has only germplasm without trained
people, it will stand still."’

Throughout the last 15 years, CIMMYT has
collaborated primarilv with six Brazilian
institutions to varying degrees (see map).
Organizations with which it has strong
shuttle brecding programs to develop high-
yielding, aluminum-tolerant wheat varieties
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include the cooperative-supported Federation
of Wheat and Soybean Cooperatives
{FECOTRIGO) and the Organmization of
Cooperatives of the State of Parang
(OCEFAR) and the federally supported
Brazian Agricultural Research Enterprise
EMBRAPA). CIMMYT also works with state-
supported msitutions, such as the
Agronomic institute of Parana (IAPAR), the
Campmas (Sdo Paulo) Agronomic Institution
HALY, and the Minas Gerais Entorprise of
Plant and Animal Research (EPAMIG).

Braail produced more than 6.1 million tons
of wheat i 1987 on some 3.4 million
hestares, supplying around 87%%—an all-
tme high-—-cf the needs of its 138 million
people. Wheat is grown primarily in five
southern states (see map). There is potential
to expand wheat production to other regions
of the country, primarily in the Cerrados
(see map), which has some 200 million
hectares of savanna-like scrub vegetation,

1;’,’ '

Ricardo Matzenbacher (le

ormer CIMMYT trainees and breeder and pathologist,
respectively, for the Experimentation and Recearch Center (CEP) of FECOTRIGO, inspect CEP
demonstration plots at Cruz Aita, Rio Grande do Sul, Brazil.

ft), and Nelson Neto, f

half of which is considered to be arable and
could sorneday be planted to various crops,
including wheat.

Advances in production technology,
combined with the availability of vast tracts
of unexploited arable land suggest a huge
potential for expanding the country’s wheat
production. However, whether or not Brazil
achieves long-term self-sufficiency in wheat
will most likely depend on the policy
environment, which determines the
economic incentives facing producers and
consumers.

For a detailed report on this fascinating
country and its wheat research progress,
see CIMMYT Today No. 18, Wheat
Production in South America's Colossus:
Progress in Biazil's National Agricuitural
Research Prograrm, scheduled for publication
in mid-1958.

‘ ks AN
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Visiting Scientists Aid in Karnal Bunt Research

Duning the first half of 1987, Dr. H.S.
Dhaliwal, senior scientist-cum-director of the
Regional Research Station of Punjab
Agricuftural University, spent several months as
a visiing scientist, sponsored by CIMMYT's
new fellowship program. He was attached to
the nathology program’s Karnal bunt project.

Karnal bunt ikB1is a disease of wheat and
titicale caused by the weakly pathogenic
fungus, Tdleva indica. The disease was first
reported Lo Karnal in northern India in 1930
Sinee then KB has assumed epidemic
propartions i northern India and has spread to
a number ol other countries. including Pakistan
and Mexico. There is an urgent need to
develop KB-resistant wheat varieties to avoid
detenoration of wheat product quality and the
disease’s spread to other parts of the world.

haliwal, working with our pathologists and
using the research facilities at Ciudad Obregan,
discovered new information on the disease
organism’s complex life cycle and, witn
anather Indian visiting scientist, worked on the
development of approaches to screening for
resistance compaeonents.

Updated life cycle—Until recently little was
known of what occurred in nature during the
peried between the production of primary
spondia and the appearance of bunted kernels
in the mature wheat spike. Laboratory work
conducted by Dnaliwal and CIMMYT
pathclogists showed that allantoid secondary
sporidia are likely the most cormmon incitant of
KB in nature and that the opening of glumes at
anthesis for direct ovary infection is not
necessary for the disease to occur

The airborne allantoid secondary sporidia can
germinate on the glume surface and become
partially systemic in the rachis and rachilla.
Dhaliwati clairms that, under both natural and
artificial inoculation, the disecase spreads to
adjacent florets and spikelets, infecting as
many as 30 grains around the primary infection
site. According to him, the highest damage lo
the grains occurs al the spikelet of prirnary
infection, while systemic spread results in point
infections or outbreak on the kernels. {n the
infected spikes. KB colonies are also
estabiished in the florets, especially between
glume and lemma or lermma and the dorsal
seed surface to produce rnore allantoid

secondaty sporidia, which become airborne
and capable of infecting late wheat tillers {see
figure). CIMMYT pathologists are continuing
research to confirm these findings.

Breeding for resistance—For transferring KB-
resistance to bread wheat, Dhaliwal and
visiting scientist D.V. Singh, wheat pathologist
for the Division of Mycology and Plant
Fathology ol the Indian Agricultural Research
Institute, New Delhi, suggest a crossing
program using durum wheat lines that have
proven to be resistant to KB after boot
inoculation. Yavaros 79, Ward, Mexicali 75,
68111, and Dack’S’ appear to be promising
durum wheat parents for transferring KB
resistance to bread wheat.

For more detailed information on the Karnal
bunt work at CIMMYT, see the pathology
section of the CIMMYT Biennial Report on
Wheat Improvement, 1985-86.
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Dhaliwal’s updated life cycle of T. indica.
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Direct Squport to
National Research Programs

Regiona! Programs

Support national research programs
through consultation, in-country training,
and regional workshops and spearhead
special efforts such as development of
wheat varieties for marginal areas.

Andean Region

tast/Southern Africa

South Asia

Southeast Asia

{wheats for more marginal areas:
* Southern Cone of South America
(wheats for more marginal areas)

Bilateral Projects

Strengthen wheat research capacity
through close, continuous contact with
selected national programs over an
extended period. Programs with Turkey,
Pakistan, and Peru came to a close in
1987.

* Bangladesh
s Turkey

* Pakistan

* Peru

Training

Offers in-service courses (on
improvement and production), visiting
scientist fellowships, and post- and
predoctoral fellowships at Center
headquarters.

International nurseries

Nearly 50 nurseries for bread wheat,
durum wheat, triticale, barley, and
germplasm development serve.as direct
conduits of germplasm to national
programs; information returned by
cooperators also helns sut priorities and
direction of the crop improvement
programs.

buppo '-,to GermpIaSm
Development

Seven supportr programs: fimarily. serve
-the crop improvement: programs;. hi
some, degree also bupply “wide arfay-c
techmcal assistance 0. bllate,al ‘and

Gamzplasm dcvclopmom
Usias tradrtrtmal breedm

icharactenstrcs far ‘use by the bred
wheat," durum’ whea ar d; ale
.programs '

Germplasm bank
Maintains. working co!lectrons of: ing..
materiais. prrmanly 1o support the- research
of Program scientists-and natlona!
prograrn collaborators A

. Crop manaaamem ,
Counterpart of germplas,m mprove ent
that-covers gix ‘major. areas: traihing,
support for! nurse_nes and- stati
management;. agronomy
fromths" breedmg progra :
physiolagy, agronomic maha
ypathologv, ancl'-o Hfarm trials.

Indust!iol quality
,Scréens material so that b eding
‘programs may obtain the: variabili
quality. characterrstrcs requrredf‘
natronal program need”‘

Wlde crosses -
,rmpcoveq drsease resrstance ang
tolerance in‘wheat through! intei
,'und mtergenerrc hybredrzatro

Pathology g
Serves the crop rmpr e £

_but alsc carries: out basic: research’on
‘epidemiology, host parasite:iny
‘pathogen- vanatxon B
’ ’resrstance :

v‘SﬁBd hﬂﬂhh P
Provides a’ comprehensrv, -and t
.coordinated: ‘approach to seed health
problems and is responsible for all
;standard tests for seedborna pathi
: ermplasm desnned for rnternétc
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Comparative Advantage and Policy Incentives
for Wheat Production in Zimbabwe

Between 1965 and 1975, rapid growth in
wheat production transformed Zimbabwe from
a net wheat importer to a net exporter.
Hownver, domestic production has not kept
pace with demand, and renewed wheat
mports have drained scarce foreign exchange
and heightened concerns about the erosion of
national food security. The question of whether
or not wheat production should be continued
dandror expanded thus assumes critical
miportance in the food policy debate

[0 1987 we undertook a study (see Morris
19871 to establish whether or not Zimbabwe
enjoys a comparative advantage in wheat
production and to assess the effects of
government policies on producer incentives.
(Comparative advantage is an expressicn of the
etficiency of using local resources to produce a
particutar procuct--—in this case, wheat--when
measured against the possibilities of trade )
Resource cost ranos were calculated for six
major commercial crops—wheat, maize,
sovbeans, groundnuts, cotton, and iobacco-—
under several scenarios in which land andior
water limited crop preduction to determine
which crops represented the most eflicient use
of domestic resources.

Prefiminary results ot the study suggested that
present agricultural policies provide incentives
for commercial farmers to allocate scarce
resources efficiently (in mosi cases to tobacco
and cotton). Results of the study also re aaled
how government policies affect the economics
cf farming, sometimes positively, as in the
case of subsidized agricultural credit programs,
but more ofien negatively, as in the case of
controlled producer prices, taxes on inputs,
and wage policies.

One important finding is that wheat production
is an efficient use of Zimbabwe's resources
when water is plentiful. But in times of
drought, when farmers must choose between
nrigating wheat and irmgating other crops, it is
more officient to use water on tobacco, then
cotton, and then maize. An implication of this

finding is that the government might consider
relaxing its policy of requiring farmers who
receive loans from the National Farm Irrigation
Fund (NFIF) to grow wheat even during times
of drought if that mears that they will not have
enougl water to irrigate tobacco.

How are future ciianges in world prices likely
to affect Zimbabwe's current pattern of
comparative advantage? The profitability of the
six wrigated crops was recalculated using
projected future prices for the year 2000 for
outputs and fertilizers. The results suggested
that future developments in global commodities
markets probably will not eliminate Zimbabwe's
present comparative advantage in producing
tohacco and cotton. Although past forecasis of
world commadity prices have often heen
maccurate, the fact that tobacco is nearly ten
tirmes as profitable as the highest ranking grain,
and cotton nearly five times &s profitable,
suggests that relative prices at the global level
would have to change a great deal to displace
these traditional export crops.

But to the extent that future political
developments in South Africa have economic
consequences, Zimbabwe's current structure of
comparative advantage could change. Further
restrictions on trade and transit through South
Alrica would considerably affect the agricultural
sector by influencing the availability and prices
of imported production inputs, the prices
received for agricultural exports, and those paid
for food imports. When high raif freight costs
for imports and exports were used to simulate
the likely effects of trade restrictions, the
profitability of wheat production relative to that
of other crops increased, indicating that a shift
in production patterns might be appropriaie
should access 1o a deep-water port become
restricted. In that case it would probably make
economic sense for Zimhabwe to strive for
highe: levels of self-sufficiency in wheat,
presumably through a combination of policies
to enhance production and manage
consurnption.
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Wheat
Project: Bangladesh Wheat Program
Donor: Canadian International
Develcpment Agency (CIDA)}
Pledge: CA$ 4,680,000
{US$ 3,744,000 est.)
Duration: April 1982 to June 1988
Financial Expenses (US$):
Summary Previous years $2,181,000
1987 $ 321,000
Total to date $2,502,000
Balance available $1,242,000
Objectives: ¢ ovondali obgesives of the

Profect are 1o incredse wheal producton
Bangladesh by developing superion wheal
vaneties and nnproven produchon technologies
and to halp stengicon the research and
prodecton statt of the Bangladest Agiicultaea)
Research Institate’s wheat program

Activities in 1987 | ower than estumnated
wiheat area and vields sesulied oo severe
production shotfall, which cinsed special
concern, smeeat was coupled wath towoer than
expected yields om the preceding nee crop
and whole-spike stentity of wheat crops in
localized areas The report of g consuting
mycrontitient specialist mdicated that the
stedlity prablemn may be due 1o micronutrent
stress, perthiaps hoion m parhiculy

Funds were advanced to the nationa! program
to train cooperators tat are condacting
demonstrations with the Evtension Vanetal
Demonstraton kit which has hoen an
important vehicle for vanetal promotion and is
partly responsible tor sgnificant expansion of
the vanetvy Kanchan mto wheat land previously
occuped Dy the vancy Sonaltka. Kanchan wal
OCcCupy dn esimated 20-25%, of the wheat
area in the 1987-88 season
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Wheat

Project:  Peru National Cereals Program
Donor: Peruvian National Institute for
Agricultual Researc and
Production {INIPA) and World Bank
Pledge: US$482,000
Duration: August 1983 to December 1987
Financial Expenses (USS$):
Summary Previous years $394,000
1987 $ 89,000
Tota! to date $483,000
Balance available $-0 -
Objectives-- The project was designed to help

INIPA strengthen its cereals rescarch program
by 1) consulting with national coreals tescarch
coordinators in program planning and research
miplementation (mcluding development of
research facilives and manpowoer) and 2)
helping program leaders 1o develop a national
m-service tranmg program and participating in
the selection of candidates {or advancod
training outside Peru

Activities in 1987  On-farm agronomic
research activities were consohidated at
workshop held in Puno. Participants from many
regions suninarized their experience 1o date
and presented detailed results from the most
recent crop eyele and pians for future
expernments Artficnsl moculations of stem ard
leat rusts were imiined i breeding nurseries
dunng the winter coastal cyele to entify
germptasm with adequate levels of resistance.
The fist Peruvian tnincale varicty, Atahualpa,
was released for the Cajamarca region, and a
production tramee was supported by CIMMYT.
The project was termimated i Decemnber

Summary of project accomplishments - The
projuct’s major accomplishment was the
consolidation ot se.eral isolated breeding
efforts in the highlands into one coordinated
program. This fiecd manpower and resources
for on-larm agronomne work, which expanded
sigmficantly duning the project’s four and a halt
years. In addition, a wheat ndustry was
established v the coastal vatley of Majes,
where cultivation rase rapidly 10 3500 ha in
1987. Average yiclds now exceed 4 t/ha In
tne Peruvian tugh platcau (3800 masl),
agronomic practices for wheat production
without irnigation were introduced
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Comparative Statement ol Financiad Condition
Certro Internacionai de Mejoramiento de Maiz y Trigo, A.C.

Assets, Liabilities, and Fund Balances

Assets
Cash and short-term deposits
Accounts recervabie
Donors
Others
Inventories
Property, plant, and equipment

Total assets

Liabilities
Accounts payable and other liabilities
Accrued benefits

Payments in advance from donors

Total liabilities

Fund balances

Property, plant, and equipment
Capital development

Operating

Auxiliary services

Cumu: tive translation effect
Subtotal

Total fund balances

Total liabilities and fund balances

Currency: US dollars {000s)

Year ended Necember 31

Note A 1987 1486
2 3,942 2,388
6 1,232 1,670
6 1,134 721
2 63 95
2 20,193 19,300

26,564 24,074

829 1,204

2 467 377
6 4,028 2,194
5,324 3,775

2,4 20,193 19,300
4 400 400
4 2,765 2,415
4 364 138
3 (2,482) {1,954)
1,047 999

21,240 20,299

26,564 24,074

@ The nntes numbered 110 6 on pages 67-70 form an integrai part of these financial staternents.
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Comparative Statement of Activity
centro Internacional de Mejoramiento de Maiz y Trigo, A.C.

Revenue and Expenses Currency: US dollars (000s)
Year ended December 31
Note? 1987 1986b
Revenue 5
Grants 28,594 27,643
Saie of crops 36 47
Interest on short-term investments 108 196
Auriliary services 761 734
Other mcome 1 1
Total revenue 29,500 28.621
Operating expenses 5
Hesearch programs 17,081 18,408
Conferences and training 5,460 3,921
Informaton services 888 697
Genercl administration 1,895 1,834
lant perations 1,395 1,306
Capital acquisibons 1,465 1.241
Albdialy seivices 522 755
Acerual benciits 218 80
Total operating expenses 28,924 28,242
t.cess of revenue over operating
CHPeNSes 576 379
Allocated as foliows:
Operating funds 350
Capital development fund 4 400
Auxiliary services 4 226 (21)
Translation effect for the year 3 {523) (269)
Net excess of revenue over expenses 48 110
fFund, opening balances 999 889
Closing fund balances as per statement
ot condition 1,047 999

¢ The rotes nuribered 1t 6 onpages 67-70 form an integral part of these financial statemonts,
B Reciasstud o comparative pripeses



Comparative Statensent of
Changes in Financial Condition on a Cash Basis
Centro Internacional de Mejoramicnto de Maizy Trigo, A.C.

Operating activities

Note?

Cash receipts:
Grants from donors
Other

(G2l &)

Subtotal

Translation effect for the year
Capital development fund
Operating fund

Db W

Subtotal

Cash dishursements:
Salaries and allowances
Travel
Training, conferences and publications
Field and laboratory
Office and vehicle
Others

Subtotal
Cash provided by operating activities

Other activities:
Additions to property, plant, and equipment
Accounts receivable from others
Accrued benefits
Inventories
Payments in advance from donors 2
Accounts receivable from donors 2
Accounts payable and other liabilities

NN N

oo

Cash used in other activities

Increase (decrease) in cash and short-terrn deporits
Cash and short-term deposits at beginning of year

Cash and short-terin deposits at end of year

Currency: US doliars (000s)

Year ended Decoember 31

1987

28,694
906

29,500
(628)
350

29,322

13,484
2,170
5,472
2,803
3,312
1,140

28,381

243

(893)
{413)
90
32
1,834
338
(375)

613

1,654
2,388

3,942

1986

27,643
2,347

29,990

{269)
400

30,121

12,460
2,116
3,601
3,399
3,975
1,818

27,369

2,752

(2,642)
23
132
(7)
{2,315)
(440)
{802)

(6,051)

(3,299)
5,687

2,388

4 The notes numbered 1o 6 on pages 67 70 form an integral part of these financial statements
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Note 6: Accounts Receivable and Payments in Advance

Bonors: In 1987 and 1986, these were as follows:
1987 1986
Accounts receivable from donors (000s}
Austria, Government of 250
Canadian International Development Agency 108 229
Germany, The Federal Republic of 39 20
International Crops Research Institute for the Semi-Arid Tropics 28 9
International Institute of Tropical Agriculture 18 23
Internaticnal Center for Agricultural Research for Dryland Areas 84
International Development Research Centre 101 56
Instituto Nacionai de Investigacién y
Promocién Agropecuaria, Peru/World Bank 90
OFEC Fund for Internatiorial Development 69
Switzerland, Government of 326
The Netherlands, Government of 112 73
United Nations Development Programme 482 207
United States Agency for International Development 75 331
Other donors 1¢ b3
Subtotal: Accounts raceivable from donors 1,232 1,570
Payments in advance from donors
Austratia, Government of (20} (60)
Belgium, Government of (30)
Canadian International Development Agency (507} {112
Danish International Development Agency (78) (67)
France, Government of {28)
Germany, Tne Federal Republic of (183} (32}
International Develogpment Research Centie {19}
Italy, Government of {(420) (937)
Japar, Government of (1,200) (600}
OPEC Fund for International Development (15)
Switzerland, Government of (938) {63)
The Ford Foundation (212} (112)
The Rockefeller Foundation (51}
United States Agency for Internationai Development (185) (11)
United Nations Development Programme (65)
World Bank {15}
Other donors (161) (111}
Subtotal: Payments in advance from donors (4,028} (2,194)
Net status of donors’ payments (2,796) (624)

Others: In 1987 and 19836, these were as {ollows:

Receivables (payments)
A program of loans to senior staft, mainly to

198(-600:)986 provide _parliaj financing for house purchases,
was intated n 1982 Those carty an interest
Loans 1o senior stafl 172 208 rate of prume plus 1.75%.
Personal charges to employees 2 (22)
Official expenses advances 657 450
Employee credit union (18  149)
Miscelianeous debtors 321 134
Total 1,134 723
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Detailed Statemend of A(‘livily For the Period January 1 to December 31, 1987
Cenvo Internacional de Mejoramiento de Maiz v Trigo, A.C.

Exhibit 1 Currency: US dollars (000s)
Core Core Extra core and  Auxiliary
Note  unrestricted restricted cooperative services Totsl
Revenue 5
Grants; 17,692 5,758 5,144 28,594
Sate of crops 36 36
Interest on short-terrn investments 108 108
Auxiliary services 761 761
Other income 1 1
Total revenue 17.837 5,758 5,144 761 29,5C0
Expenses 5

Research programs 10,761 3,430 2,890 17,081
Conferences and training 2,396 1,459 1,60k 5,460
Information services 888 888
General administration 1,895 1,895
Plant operations 1,395 1,395
Capital acquisitions 1,290 120 42 13 1,465
Auxiliary services 522 522
Indirect costs (1,356) 749 607 0]
Seniority premiums—accrual leave 218 218
Totai operating expenses 17,487 5,758 5,144 535 28,924
Excess of revenue over operating expenses 350 226 576

Allocated as follows:

Operating fund 4 350 350
Auxiliary services 4 226 226
Tianslation effect for the year 3 (528) {628)
Net (defect) excess of revenue over expenses {178} 226 48
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Sources ol Income From Girants For the Period January ! 1o December 31, 1987
Centro Internacional de Mejoramicnto de Maiz y Trigo, A.C

Exhibit 2

Australia, Government of

Austria, Government of

“Belgium, Government of

Canadian International Development Agency

China, People’s Republic of

Danish International Development Agency

European Economic Community

Finland, Government of

France, Government of

Germany, The Federal Republic of

India, Government of

ter-American Development Bank

International Crops Research Institute for
the Semi-Arid Tropics

International Development Research Centre

Internationat Institute of Tropical Agriculture

Instituto Nacional de Investigacién y
Promocién Agropecuaria, Peru/World Bank

Ireland, Government of

Italy, Government of

Japan, Government of

Mexico, Government of

Norwegian Agency for International Development

OPEC Fund for Internaticnal Development

Spain, Government of

Switzerland, Government of

The Ford Foundation

The Netherlanus, Government of

The Philippines, Government of

The Rockefeller Foundation

The United Kingdom, Government of

The World Bank

United Nations Development Programme

United States Agency for International Development

Miscellaneous Training and Research Grants

Total income from grants
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Unrestricted

611
250

1,336
50
496
700
550

99
4,385

105
88
153
115
100
27

1,177
2,200

5,250

17,692

Restricted

370
1,363

82
497

256

1,752

5,758

Extra core and
cooperative

40

208

300
162
65
89

147
12

58

346

49

1,680
86

5,144

Currency: US dollars (000s)

Total

651
250
127
3,076
50
528
1,003
700
435
758
99
4,385

300
162
65

89
105
517

1,375

88
211

82
115
843
100
256

27

49

1,177
2,200
1,755
5,930

86

28,594
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Core-Restricted ])l(‘(lg_{(‘s and 1‘,X[)('KIS(‘S For the Period January 1 to December 31, 1987
Centro Internacional de Mejoramiento de Maiz v Tnigo, A.C.

Exhibit 3 Currency: US dollars (000s)
Grant period@ Grant Expenses
(month/day/year) pledged® Prior years This year Total

Government of France

Collaborative Research—Maize 01/01/87-12/131/87 206 206
Bread Wheat 01/01/87-12131/87 61 61
Titicale 01/01/87-12131187 61 61
Fconomics 01/01/87-12/31/87 49 49
Aqgronomy 01/01/87-12/31/88 34 34
Plant protection 01/01/87-12131187 24 24
Total 462b N/A 435 435

Government of Japan

Whieat Disease Surveillance 01/01/87-12/31/187 393 393
Wheat and Maize Flant Protection 01/01/87-12/31187 705 705
Wheat Southern Cone 01/01/87-12/31/87 265 265

1,363¢ N/A 1,363 4,363

OPEC Fund for International Development

Maize West Africa, Phase IV 07/01/86-06/30/87 116 69 47 116
Maize West Africa, Phase V 07/01/87-06/30/88 100 35 35
Total 216 69 82 151

Government of Switzeriana

Central America and Caribbean—Maize 01/C1/87-12/31/89 1,100 317 317
Central Amenca and Caribbean—

Lconomics 01/01/87-12131/89 500 180 180
Total 1,600 N/A 497 497

Government of The Netherlands

Economics 01/01/87-12/31/87 144 144 144
Computer Programmer 01/01/87-12131/87 112 112 112
Total 256 N/A 256 256

Continued next page



Exhibit 3 {Continued)

Grant period@
{month/day/year)

United Nations Development Programme

International Maize Testing Program
and Selected Training Activities

Tropical Wheat

Developrment of Wheat Varieties for
Marginal Arcas

01/01/85-12/31/89
07/01/82-06/30/87

07/01/87-06/30/90
Total

European Economic Community
Andean Regional Wheat and Maize 01/01/87-12/31/89
Governrﬁent of Italy

01/01/87-12/31/87

Barley Yellow Dwarf Virus

Total core restricted

4 For mtormation purposes only

b Fauvalent 1ot 2,600,000 and US$37,500.
S Fquivalent 1o YER 145, 600,000.

A Fauivalent 1o LG 3,000.000.

NiA Mot appheable
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Grant
pledged®@

5,022
2,415

2,437
9,874

3,000d

370

Currency: US dollars (000s)

Expenses
Prior years This year Total
1,827 1,058 2,885
2,078 337 2,415
357 357
3,905 1,752 5,657
1,003 1,003
370 370
3,974 5,758 9,732



Povivi-Core Pledues anel Expenses Forthe Period January 1 to December 31, 1987
Cento Internacional de Fiejorarmento de Maiz v Trigo, A.C.

Exhibit 4 Currency: US dollar (000s)
Grant period@ Grant ——————————Expenses
(month/day/year) pledged@ Prior years This year Total

United States Agency for International Development

Pakistan Agricultural Research Council—

Wheat, Maize, and Economics 10/01/84-09/30/87  4,185b 1,747 €632 2,379
Africa On-Farm Research, Phase [l 01/01/86-05/20/90 5,000 691 1,037 1,728
Agronomnic Wheat Production 08/01/85-11/30/87 25 14 11 25
Total 9,210 2,452 1,680 4,132
United Nations Development Programme
lurkey Wheat 12/31/83-03/31/86 380 391 (11) 380
Consultancy 07/09/87-08/09/88 14 14
Total 380 391 3 394
Canadian International Development Agency
Triticale Research and Training 04/01/78-12/31/87 286¢ 278 6 284
Haiti - Economics 01/01/85-12/31/88 564d 263 129 392
East Africa Cereals Program 10/01/84-06/30/88 2,038¢€ 995 669 1,664
Ghana Maize, Phase i 10/01/83-09/30/88  3,803f 2,245 615 2,860
Bangladesh —Wheat 04/01/82-03/31/88  3,7449 2,181 321 2,502
Total 10,435 5,962 1,740 7,702
Government of Switzerland
Central America and Caribbean—Maize 01/01/87-12/31/89 714h 2156 215
Central America and Caribbean—Economics 01/01/87-12/31/89 400 101 101
Fconomics Training 08/19/86-08/18/89 84 21 30 51
Total 1,198 21 346 367

Instituto Nacional de Investigacion y Promoci6n Agropecuaria, Peru/World Bank
Wheat 08/01/83-12/31/87 482 394 89 483

Continued next page
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Exhibit 4 (Continued) Currency: US dollars (000s)

Grant period? Grant Expenses
(month/day/year) pledgeda@ Prior years This year Total

Government of Federal Republic of Germany

Africari Students Postgraduate Fellowships 01/09/87-01/09/88 120 1 1
Wheat International Agricultural Research 07/01/86-06/30/89 591 60 191 251
Enhancement of Disease Resistance in

Quality Protein Maizo 07101/86-06/30/88 48 2 16 19

Total 759 63 208 271
Government of Belgium

Wheat Bactenal Disease Project 01/01/87-12131/8Y 414 NI/A 127 127
Government of ltaly

Barley Yellow Dwarf Virus 01/11/84-10/31/89 1,185 618 147 765
Government of Japan

Fellowships Program 09/01/86-12/31/88 606 10 10
Cafeteria, Building 09/01/87-12/31/88 306 2 2
Total 912i N/A 12 12
Norwegian Agency for International Development

Predoctoral Fellowship 01/01/87-12131/87 58] N/A 58 58
International Development Research Centre

Bibliographic Service on Wheat and Small Grains 01/01/84-12/31/87 50k 16 34 50
Information Services on Wheat and Small Grains 06/29/84-06/30/87 284! 156 128 284
Total 334 172 162 334
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