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The 	gathering momeptum.,of the, movement and then devise efficient, cost-effective
.whose spirit he raptu.-ed in that statement approaches for tackling tlheprblms'thi~tt

rencouraged the Rockefeller and Ford' considers most important and against which it~:Foundations to develop asuccession of can expectkto make siginificant progressin a
 
4inlrtenatioal aricultural research centers reasonable amount of time.
Sduring the 1960s: first the International Rice

<Research nsitte lRRl) establishjed in the Throughithat process the Work of the'centers
Phllippinos d,- "ng 1961, then CIMMYT in ~ 	 has evolved with changes in the circumstances'1966, and shrtlyafterwards thenternational and capabilities of d6eeoping countries and.,


Institute of iopical Agriculture (IITA) in Nigeria~ their agricultural reerhsses pt h
Sand International Center of Tropical Agriculture eal190foexmetovridn
 
(CA)i	ooba(emap). concern of the CG sy'stem nas'to increase


''Fomatipandole f th CGIR,.production of -the Third World's staple food
ioe 	oftheFormtionand GIARcrops, and considerableprogress was made inSThe complexty and extent of the research in that task, particulrly inAsiaand LatinyQ~

which the centers were engaged soon made it- America. Althoug~h it is ho less deeply involved
veV
apparent that new arrangements would have to in the fight against hunger now thanit was
be made to establisi additional centers, guide. then, the CG system has come to view, this 
 ~ their mapagemerit, and ensure their long-term somewhat differently, giving less-struggle

Sfinancial support. That recognition prompted a em~phasis to increased prodiuction per se andseries of~hnternational brainstorming sessions more to the generation 0if additional income by 
'
 

Sand deft ne'gotiations thiat led to the formation the poor through improved agricultural technology

n,,1971 of the CGI AR. ~M 

. Other CG concerns that wi!l 
-

be reflect'edThis 	body is uniquie inits simple, informal in the research programs 91 the;-increasingly ~ organization and in its influence,-of which it is centers are to sustain advances-i co 
,~
 

usefu too nd tes eihavn to productivity twhich are threatened by. the
w 	 ith ingesh 

dowiotho fancestad theotercwh the emergence of new strains of pests), to~developdlrctinoarcltrlreerh agricyujtural technologies. that av'oid or limit'
 
1 4 roghan damare r'"poutoadt inceased'theI
novaive apoach, ased on

'commitment d consensus, the C2G has ~-- prodductivity of rainfed adricbturepin marginalrni~anageddto enlarge the financial base of. the; a~reas characterized by- high incidence of biotic 
-; 

-- .>cdenters from,.an'initial annu~a[ budget :of US$9 and4 abiotic stresses. Making headway in those<
mhillion tb nearly US$2OQ miliion in 1987. quite frbrmidalle unjdertakings w~ill require,4
0CIMMYT's donors now include,(in &iddition to :perhaps even more' than-did the production 
4 

its 	 riinal benefactors, the Ford and * campaigns of wl~ich -Borlau" spoke in his Nobel The3InentnlRockefqller Foundations) the international aid lecture, a massive'collective eff~rt by farmers, agrIcultural research centers:agencies of--22 countries and -the European agricultuiralist,3 and -donors, - -. supported by. the CGIAR.'
Economic ,Commission, Inter,-American 
 ~ k-	 44 ~ 44-4~.. ,Developm~ent~ Bank; rInternationial Development 	 .- %- ~ -
--- Research Centre,, OPEC Fund for? International 4'44.

],-,Development, UNDP,ahd WAorld Bank (see 
4 

44Financial Statement, pages4 62-77, for details 
aondonor,'onrutiLUUUI). 

4 4.. 44 

lnguidinc', the work of the centers,4 the CGIAR ~ 

tries o nsurel'that they are Iot 'merely j, 
that, ra ise :ed at agiven time and place' 

imorane 	 AC"Tos~aeidntfidard ai-ticulae
by..the CG sTechicl Advis9ory Comittee
JTAC), which,.consisis of prominent.scientists . ~.
from around the'world,,--dPwhose secretiat~">-~at FAl'?eadquartems is'rdid byh~CG'~~S 

t -cospon s. -The challenge-bf each center

is t~o recbncile'the v2ie~siandrecommendations
of TAC Wvith itsown capablities ad r~pi~

.44~ ~~~ ., 4<4< e4g44fp-e~~nd ience4 4 
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.Report From CIMMT Management
 

arIn1987, CIMMYT's diverseprogramsin His essay isthe'centerpiece of the first i'Kresearch, trairiing and support to nationial new seies ofiCIMMYT Annual Rep&orts. Each
agricultural research programs continued report wvill be oriented toward aparticular '"'' 
apace. At the same. time, most of the Cen~ter's theme or. issue of abidinginterest to donors,'
staff c~tributed to a.compreh'ens~e our colleagues in nationalagricultural research:Our~' dialogue with assessment of our future directiouns by systems '(NARSs), and other instituioris 

the future s.a participating in the Center'sstrategic planning concernd withagricultural development, Inthe'2 elierae 'ct f te.process. We have tried wtconvey the most Point of Vie\wI's~tion of each report, we wiii,.± 
Idistinctive features offer readers an-'expert assessmernt of 0and chief advantages of rOth 

ofathes Wllfeatt'we ]e 
" 

S.that partic.lar approach to planning in the relevant theme r issue While addig that a ndsoinform by.hard 'expression "a dialogue with the fuiture," which-: other elements the Annual Report, we are..data and educated appears on the front cover of this Annual. discontinuing the 'Research Highlijhts srie8~- ..opini.ons,, Report. What we mean'to suggest by that' 'We expect' to retain the most usefujl features of 
phrase' is a deliberate act ofntheimagination the latter in other forms by channeling more of 

A , ~~informed by hard data and educated opinions. our informnation resoulrces into' technica!. "' Y' 
,:~. . Our dialogue withdthe future involves bulle~ins and by packing'more details about' ouir 

.consultation with clients and --)leagues, 
. '. 

.cience and related 'ctivities into the Annua"~
lfltrospection. and predictiocns!,,.)out the 

. 

primiarily inYbrief articles on specific ~"'.Report,

environmental circumstancesin which the f.topics. We-believe ,that these changes will"
Center will likely find itself in the year 12000 increase the report's interest and utility.' 

" . :and.. beyond. Italso. involves a careful : ' " .- ' ' 

I examination; of the criteria we will use to shape A Progress- Report
* future priorities.'a 

' 

~our on Strategic Planning
+/As 

' 

of this, writing we aeiewellpnoour way toOut of thathat"'dialogue, we will producea plan. prostrategic ThTh t n
that specifies'.the strategies by which we~will clt 1 adhrveing andat. ta int"" 
proceed from our present reality toward our lies ahead. The'resulting document wVill';'~.still 

expected future. Those strategies will be encompass ,alarge body of i,formation' " 
h"predicated first upon the needs of our national generated in(1987 by numerous CIMMYT staff,program clients. In addition-they will roflect.' and others on a wide ~range of issues.,anticipatedadvances ini science, insights into . '., ' ,' '. Al'

the likely role of the private'sector and other That work got underwIay earlyin 1987"withthe,
alternativesuppliersof CIMMYTsproducts and establishment of a 'standing committtee togtide
services, and projected changes. inthe global 'the planning process and of several task forces 2economic and physical environments Our. composed of senior scjertific staff aid o,ther
 

4'. 'strategic' plan w'ill thus provide us with a' specialists.'The latter' were charged with ;I
 
means of better rationalizing'decisions about examining the many issues and opportunities 
resource allocations among 'competing associated with' 1)germplasm'.development,activities. If anactivity fits the plan, it will 

' 

. '2) crop manager ent research..3) basic and<1? 
' 

. 

A.become or remain a part of our 'program; if .strategic re . earch, 4Ptraining,'5)linformationnot, we will leave' it for others to, pursue., Given .and 6)'NARSs. .Asubset of'the standingo " i' ' the uncertainties associated 'with planning in was designated to seek i,deas from'committee 

research, however, we recognize the need for still other CIMMYT staff an'd, finally, to dr6ft

flexibility, for ensuring that the 'CIMMYT plan is the plan.

able.to accommodate u'nforeseen events. ' ; ' . 

" ..
 

Hece, the planning process.will be,, not a one- InSete er 19~87 the reflections of'the 
time event, but acontinuing'discourse on our various task forces were shared with 22 

' 

', 

purpo........o
enable stoobtain their view4,. .~ 

' 

'actions, nd their relation to the unfolding representafives 'of key NARSs during a two day. 
A .'" ' f tur .' .. ' symposium held at Center headquarters. The ~''A " 

The origins and underlying concepts of about the future needs of NARSs, to receive, 

strategic planning a're very, ably explained by feedback on the work we had done up to that "'"~ our guest contributor,' Dr.,Selcuk Ozgediz, in point, and to seek their counsel concerning
the next section, which isentitled Pointof issues we may have overlooked. The" 

".A' View. Dr, Ozgediz has devoted -his professiopal, "symposium was a first crucial step inshaping"'2~> life to working on issues. p'.'related to planning'V '''.t '~im~ipressionstA"""'"'f 2+'I+' r~'24' A 4 AA '~ i~~~'VA~ ou aboutth.poalned
.'j~'~i ~ 'and,,in his capacity as management adviser to circumstances 

' 

of NARSs toward the year-"<.
,~the.CGIAR Secretariat" outlined a strategic 2000,'F1lowung tesmoimplanning process foru "duin~ig' +++++++;'4 '+uhlreasession held" "sampling of th'e oplnu onatoa pt'' i 

CIMMYT headquarters in4 Aat, 1986. ~ ~ ~ I;":V~U"~

A'4"' ......... .. 



X~j 

staff was obai'e bywy i' questinnaire eeopncunre !ilb consumned in the~ '' * ' 

covering much the sae sse icusdi form of processed400dsf' ih we4'illv neod to , 'September. ? q b'be' reively,mre cncernedwt hq~t

'~i 88~ ~ traits of the Center's wyheat germplasm.'
By' midJanuary 18,the standing 'committee Similarly"' ifjctirrent 'data suggest a'trend ' '+had finjshed its fir'stdraft of the plan;'and later' "toward retrueo a~ as'feed rathe6r7
 

i"n the mon~thi was'disc~ussed by 61l 'of our than food, theni -yelow maize will assume' 
'
 

headquarters and outreach staff 'and afterwards 'relatively greater imjportance inro~i breeding
revised. Then, in February'1'988 'we went back ~efforts.'And monltoring'changes'in the~ physical 
'
 

to the national programs, meeting with enviirbnment will help u'sdetermine the relativeselected' representatives in.regional sessions priorities'we should assign. to various classes of
held in Colomhbia, Kepiya', and Thailand. After research, such'as~ toler'ance' to abiotic stresses
making adju'stmnents. called for by the 'outcome related'to' sustainability,
'or'issues 

of those sessions, we shared .the draft plan'.~'~with.'CIMMYT's Board of Trus'ees in late.. " 
National programs, other suppliers of our''""'


March. Once the views of all groups concerned products and'services, a~ dances in science,
~have been taken into account; a modified draft marketCtrencls 'cha'nges in the physicalwill be delivered inJune to. the CGIAR external environment- those are among the phenomena
program and management 'review teams. The inhabita"Its that make up the geography of'
'a'nd 

ams will present us'with their comnments'on institutional 'environment. We must alsote~ 'our ~"i'~< 
'keep~*'the plan in'August,-'and these will be factored inviewtwo'~others, the CGIARadnd TAC ~ into,'a fi9na..vrsion of the plan. whose members have an important- nflu~nce 'r "'k 

on the ultimate aims of research conducted by ~2 '~ements ofStrategic Planning' 
< 

El' ' ~ ClMMY1T and it&ssister institutes. Ingeneral the,,,"'Let m'e come back now to' the questions of 
CIMMYT's fiiure operating, environmen~t and of ~~'"~ 

' ' 

"'the criteria we wvill use in establishing'priorities,"~ A'' ~ "
 

First, what are theinpprtant environmental, 2
 
r elements that we need'to'assess now to' .


facilitate 'decision mnakin'g tomorrow?~ Of
 
obvious importance is the pace 'of progress
 

,.,achieved by~natlonal programs. To what extent 
"will their progress during the,,corning decade 

<~,require changes in CIMMYT's'offerings, a-d 
how do we ensure that the Ceriter's'products

'Y~and servic'es stay abreas%of national program'developm'ent? Inansweripgtoeq~pn ?
 
4we 'will' r'ely heavily' on th~e, guidan~ce obtained~

during the. various meetings we&have held with

'~NARS,repr6'sentatives. 'We 'are also lo'oking at 
"''other' developments' (ranging';from the 'activities 
~~of private seed companies' to expecte8,trends

~in th viaiiyo computers) that will shape,

the future environment 'of national agricultural

researchin the developing world and
 
'CIMMYT's response to it. 
Other iorateeesof the future that the~
 
Center'and its clients will watch closely are

changes1 n,cien'ce,, trends "inthe markets for
 
'maize and wheat, and projections concernin~g


ouphy~a environment. Changes in science
 
vvill addl to our research capacity ip thetopring ~
 
decade, and.,will determine to a large extent>

how rapidl we c improvb' the efficiencV'of' "Inpreparlng the strategic plan, CIMMPYT drew invarious 
wa~s pon the' experienceour germplasm development programs, Trends of nationhal scientists,, wphos'el ations hips witheth6"eter have been rinforcdd
in themarkets for maize and wvheat Will ~" 

' 

"ov, r tfle years, through, visits to its 'experiment stations in'Maxico. Here CIIVMYT
fp~dct1

Itweelee,'f.~xmpe ht 


lup~1''~'x ~vjPrid2~entomologist Alejarjdro' Ortega C. (right) points out insect lara-oLIh~an
hgh~'~' ~Vice- Director.of the Chengde, Inst itte 61 gricultural Science ChnadBli

icreasngp'opojio' of the wheat produced irn Sl, dr fMrco~~a padBli 

http:Director.of


CGIA a ndctdta he research an aricultural economis;frir,,aCMY 

.	 r...... .. . .vitstofetie. . ce nters shr o u ce ,s'for efficiency inthe use of our scarcei Qresponii~lities as Director of the Economics 

resources and that our efforts should be of Program asof June1987 Special thanks'ares
Progress,in ational 	 particular beiefitto the poor. Given those due toDr. Rob!.Tripp of the Economics .......	 ti'- li h rcet aw oes ousrie Isa a ad a ita )asu e e
programs, advance3-	 System-wide paraieters; we are developing a Program, who served as Acting Director for-	 . :, .... mnscence, markt ,set of more specific criteria for~assigning nearly two yearswhile Dr. Byerlee completed a

treds priorities inallocating CIMMYT's resources, sabbaticalleve:ca~nesin 
(he physical Clearly decisionsabout priorities nd resource Dr, Byrd Curtis Director of the Wheat rogram:), .;C~li tput idicaedethr at osac nd giutrleoo t;frf~l IMen vironment-thos 	 allocations rest on judgments abot what is since October -981 , announced his decision in 

internati ia nwcharkter,more t 	 arellioustie dnwcoordinating,,.'are among the and what is less important to attaining NovembersarbdaItwasuto focus eclusively on 
phenomena that CIMMY's goals. Itis al we the Center's activities within North Africa andiso evident that are

maq!pthe dealing with multidimerisional goals. Identifying the Middle East, effective. March 1, 1988. After 
.those goals and their related decision criteria an extensive international search, Dr. Tonygography of ur,, has beenan important par ofour efforts in FischerIA6,stralian; plant physiologist Seniorinstitutional, tr'tegic planning. -	 ,cipal Rarh Scientist, Dl scr-of Pln, -P 

environment. 	 OuAiet ui98,o Scief nd nCommonwealth
reatie~tOur oin oldeprtur 	resurc InustialResearch Organization (CSIRO),.allocation is a ,measure of the vleof extra! Canberra; nmember and former Chairman Qf the 

~, cqtput wle can expect from vario'us lines of Program Cornmittee,, Board of Trustees 
v))rk. Those values, based. on markets, have Interniational Center for AgriculturalResearch in~ 
teen modified to reflecit the CG System's the~Dry AreasCICARDA); rand staff:Member of

emphasis on the poor..Beyond that, but still in ClMMvTs Wlh9at Program from 1970 to,
relation t~o the poor, we have examined the 1ji975) was selected as the new-Wheat,
possible inclusion of weights for nutrition, for PrograrW Director. Dr. Fischer willkassume his~ 
food versus feed, for tability, and for, the role'< duties in October 1988. After'-17.years withi 
of agriculture as an engine'of growth. CIMMYT, Dr. Arthur llatt, AsociateDiector 

~~ 	 Concerns for efficiency led us~ to c'onsider such, of the Wheat Programn since July 1979;.
factors as alternative sources of supply, decided to accept an 'appointment, as Assistant 
u~pstream research, and minimum critical mass. Dean- for International Programs in Agriculture,~
Finally,-because of specific CG concerns, we Oklahoma'State Unvriy aur 1fetv
have considered special weights for marginal 1988, Dr. Klatt's successo'r is Dr George
I- ~ Varughese (Indian; cytogeneticist anid plantlpds, for sustainability, and, again -for 

4!pstreamn research. In examining~th ose critei ia, breeder" 20Oyears with CIMMYTinvarious 
we have been concerned with decision making capacities; Head of our Triticale1Prograrn since 

. - ,,at~jj all levels of t~ie Center so as~to ensure: _~~1984). Dr. Varughese assumed his~neyv,lduties
.1* consistency wherever'priorities are 2being in Marc 19,,~ .~ , 



de~'eoped -' 	 Dr.: Clive James, Deputy' Director--	 ,-Finally,While thus exlrn u iKttoa GeneralI for Research since April 1981, 
environment, predicting its future,'and announced hisdecision to relinquish the
contemhplating the appropriateness of of DDG-Researchas of'March- .responsibilities 

-	 .alternative decisinn criteria, we~are' also '18, 1988, fin order to puseohrcreU.*reexami 	
i 

ning the fanmiliar internal landscape of options1.Dr, James will focus his energies
-CIMMYT to identitf'our current''strengths anid ~.initially as aconsultant toCI'A YThseeking 
weaknesses anddto determnine whether. our rri vwaystto broaden the Cetrsfunding base. 

- ' f resoices wiil be adequat'e'-to meet- the The searchfor Dr.- James succe soris now
explorig our.ine~tautiooa	 

'',~ 
~~- challonge~s and difficulties that loom on the 

-

underwayK 
'-'A-~ ~ ~ ~~ horizon. TIhu struclure of the institution, its . -v-', 

stfigat~r,,, hscj ailteand funding The Activities of0,-
V'*' -~- base have~ai: oeen suJbject to close,scrutiny; CIMMVYT's Programs Ii 1987,;. > 

-'.--assessments -'-of future requirements. and We hlave gone out of our waiyin'th'is Report
opti'ons are receivng full, 2ttention in our plan'., From, CIMMYT'Maniagemerit~o stress te 

- ~ " '-'future. and its contingencies, primarily b'gca'us
J- C th ircing taffM ,ofn~hange 	 Awe wish to distinguish strategic, planning"fromr 

VAA Several ipratcagsiiIMT other appioaches that'assuire a mhore static
'~Directing ,Staff occurd:du'ring -1987 and early environment and the persisteddeeof current~ 

''A W~~~1998. irst, Dr. Deflrek Byiorlec (Australian--~.A-~~~' 
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ijinstitution standJs for (Freeman 1984) and of its clients' clients often helps better define -in<~lcludes answers to such questions as: What is the needs of the organization's clients5 Foroubasic characte~r as an organization? What is international agricultra reeac institutions,oLur place in the world? And what values do we the strategy should refle ,t ago6d ~' subscribe, to?Corporate strategy answers the understanding of-the cirumstances
 
questions:.What businesses should-we-be in, contributing tothe effectivenes 
 of NARSs, so An organizqtion 's,and how should we. allocate our resources to that through its fuue activities the sstrategy describes:.them? Business 1strategy .addresses questions -ofinentoacneranzrononheftrs'rbldirectio and competitive positioning teatinp etera eoe acms(Hamermesh 1986), :su h as: Where should we evisin of its rutuie, 
:beladedor cus s c ineshould policies External environment-A strategy should outlines the
 

ocoreofatoshudwe adopt to 
 - describe avisionfof the organization as-it is ~essentialelements3ucceed?. All-three major levels of strategy are expected to' be in, the-future;' Developing thatrelevant-to-autonomous rescarch organizations, vision requires of a course itan understandingof thelikely intends to follow itoeven if'-they' are not part of a.Jarger corporation future external environment of the organization relz tatvionlike IBM or Gerneral Electric. and the opportunities and threats likely to be -elz4taviin 

- - .  ~ -encountered in it., and providets aOur definition of strategy encompasses the -justification for the'three levels of strategy, -The vision cf the 
-

Several aspects 
-

of the external-environmeint are Jldentified course.organization's future relates mainly to important. First, it-is necessary to take into

enterprise- and corporate-level questions. The 
 -account the interests of the organization'scourse to be followed by th~e organization major external stakeholders, that is,those who 



-~--covers corporate-level resource allocation -

---

, have a stake or interest in it. Inthe ~questions and the specific direction to be international agricultural research ce 4ers 
-4 


purs6~ed ineach-business. Our stress on the stakeholder analysis should cover groups'such

need for spelling out the rationadlefor the as major donors, the CGIAR 
 and its Technicalchosen strategy applies to all thiree levels, ~ Advisory Committee, other: international centers
 

~~ The - - with competing or complementary mandates,;-4-~-
TeComponents of-Strategy and the governmental-and nongovernmental -Awell-articula ted: strategy summarizes twotypes o information. First, it provides institutions inthe major countries where the---ct operates. 

contextual information of rele.ance tc the- -: 

r 

....fUture ofthe organization, including analysis of Second, it is important to understand world or
the implications of future developments. -; specific market-trends inareas of interest to
Second, it outlines the basic strategic choices the organization. For agricultural research'

made by the organization (see box, page -10) 

- 

institutions, those includermatters-(suchas

at the enterprise, corporate, and business in-population anid nutrition) thai relate-to- -trendslevels, along \with~iheir rationales. -Some of-the the orgakization's beneficiaries as well as iit6ms that-I list below as major components of issues having to do with th'physical, 4 

4 

strategy relate-mainly to-contex~ualinfor-Mation institutional, technological, anid scientific'
 
sore.to.aspets of strategy, and some to!j ): 

-

environments,.,- ,4- .
b-Internalenvironment-An understanding of the
 
Clientsand beneficiaries-A strategy should 
-torgarization's in ernalenvironment-is necessary
clearlyidentify-the direct clients of for formulating a strategy.hethat builds-onorganization as well as the clients of the- institutional i-trengths and overcomes - 44-

s'-- 1
organization's clients.,ln the case of the 4weaknesses,-Several aspecls ofth- -of institution'sinternational agricultural research- organizations, internal environment- are importari-and shou~ld-44-gthe former typically-include nat~onak agricultural 

-

be described and analyzecP 1)the interests of 
4:-

-research systems'(NARSs) and the latter- such internal stakeholders (such as managers,-4'ngesisff, 
i

-

P.groups as poor farmers.,.-
-

and members of the governing bod0y') 
- ' 

2) the
~~ -culture of the orgaiization (commonly definedY- ,Me 


byII'1pe and location islnot sufficient. What is and behaviors in an organization);, and 3)'the 


M4A'Ilitn of 
-

futureclients and beneficie-J~es 4 as shared patterns of values, beliefs, Ynorms, ~ -> 

-4jirnt3,-,~t-is to determine,7-the characteristics or organ~ization's past achievements'and imoortant oSaspects of th~e clients il-i scientific researbh -

-

-com "tencies and imi-- 4;1----- I
cpapabi!ities of NAlSs, fo'rexample) th~at the,~ -- 44l4~4k44-~--organization would wiSi i tc,'influence rcagd ~ - ~ 4 - -~ 

4
V474--4~ 4 -

4 A2
through its own aives Knligthe needsF-4 41- 41k'--:

4-~tiitia.-l~owin 449 



Current strategy Ar organization's future 
strategy should make reference to its current
 
strategy arid provide a raitionaile for chiantes, if Key Questions in
 
any ]11o ctunit scratrrty ram h- detelrrinrd Strategic Planning
 
essentia iInil t Sinr va)\' ,,; 1he fLt rIt:
 
striat(r v Arl i iriictr lii fit :ti trqy C.*m * Which of our future clients' nee(s can
 
be riedLir t front it :iaiiSt n> we meet?
ie:1 (MItW'n(e 
,and WJ t r 1 1 r,, i f irh,4) ',AfhItit tlit+ W hat are the implications for our future 
o(Irglar
i )z ''r :' '\ittr/ stilt(tiri direction and plans of the external
 
plan, Tieit l(.'ri :rqfthrii r ttl,tw(In environrirent as itis likely to be in the
q ran 

asw'; sili(l itltttt trtntW future?
as' i lK; 196"), 

eviltelw or() mpwrinr iirei ;\ 'lth * W hat are the implications of our internal
 
vahi ,!i i iitJ~r~ :i Apenc iea arid strengths and weaknesses for our future
 
reSOrji1Ct , .111d t( ,irln/r I1Ion .II;trrcltlCln w ork?
 
e!xternahql <:~)ir \,\i t l!it d * How effective is our current strategy?r lh 


tak(eh (ltJritrwd't* t;. fril'rl;)r rrt a What should be our future mission?
 
asJstri'rrftnt. ntaiw:ir ,.i',, wvrrcreirt, arid * What should be our guiding vahues and
 
alpf ottlitt,,tt "KS iw . tiir ,it business philosophy?
, of',/the 

st i•t l, What businesses should we be in, and
 

what goals should we pursue in each?
Mission A li. ' ill t-; nea lt(atlt * are the major strategic issues
tlt What 
~iOlSSnfi , tl i' 'S why It :onfronting us, and what choices do wet' ttt 

4
 iil' ft 

refflcta thI ti' ,.',,,rl i 1 .ttt l ti(n's How should we assign priorities to our
 
hradorrritiu .nerO ,'' , !',, IristIIittutrr Stil(I business areas and subareas?
 
be firrar' 'itt * What are the major operational
 

exists a ht rirald iirsnie Thr: need to make about our future direction? 

JtIir' ,,ii 


implications of our future strategy,

If F rn ru l';ti~ii~tri~~t~
~t++Hri ~tiu ' : t particularly for financing, staffing,

':tarr:tar oil n ' i:irr iits ariri infrastructure, and organizational
ft i<t rt 

lt ionet r!Ivithrir \vt',! tH ri ttitiori in structut~re?
 

i)( tI hit ,ist,, '( itF)f i liot ir ori spelled o,.! 
rIlrwsiti irtriLi, 1 ti it O trhtv hiiw , eI fm w'esrr 
the (opt:r,)!,oI1;al ilflirl(dihit(101 O f)(,fl,1(101HJ( 

econsideitlr(t' ih' s iii u n itw foitn a,
(nalfd,'t ,[f I,M1 f rllw(,r ll l);1(,h es(!\,ed
 

h)\ 1r111od, f { Illl!h of thfll t.1
o'lw]! 


Guiding values A sti t t u -, iii(f Business areas 7he term horsiness refers here 
rltttt fcl s OO Iti iI'S atiii I 'th , thre rfllOr stfIltegiC ar("aS rr wIn;K th(e

wtitir rll's it t) ila''; t 11 (thearg work l rt,V ofeti to ni/ation wishes to Ihw i 
orgiarIi ,'ti ,ti, irhl :r fi t, t' tiriciples d in riirii(i r~irnally sptecifi the formal ridate and
 
to 'irlcfti 'r ine> ,r'; r
i:, 1li'; a a p 1th triorlilsalon statte rrt 

to onomh~rii arid ;r, iaiw riroili 

IakrrlI I(it;Jrt tr IIItI f hrit? cr,!teiaii f I i firllt(ir , hiLi;r sessare -s elaito
fIr )Cl(l 
hetw tit lht: titu rtl i ailwi ts t ()r lion's(:iir o I i/i erzil rairily to tff rill at 
and Oil(utqulirlrt a t l t iof It Ltl;t tfVif~rfernIr , rotit sI Ittiri 1 . ItrvIii'trsw )n 
 itur( 
rti ;iullial ttrnlt Iri i ,1w (I"o Ow I Il',t( -rrp or Ilit r ie.ds, f epo(raphy,i[w t ; ()I clierit 

un rtnlood t a)";of ririlriatrrir i r rr r lv of 's,'rvr( e
[ '-; hlnlt: ) it rtrrJlrrI re corin otly rsed 

hi c tri'rtw "(:(4)Okhn ni 1985 Most Irtarrratio, ataid(w"tifl hlci , i ro " tr; (flhqlli atrlr 
qolitt i;!' h, 'd 

t iq ( , nnli ia(!,Ic IIIItIJt -iKiktiiirii it))l, r :fI~sth r ; Iito twO
 
[ 1rhy [litula rirf l iii 1Itr1(; i i tr IMri i iseatrh sil r tlmhe ng
)',t' 


I -I lit:, t.trir(r hi p:rtititrrinto
r It, ;<t
(i11;rjir' vliji:, yri Il' ii ' i 'tie,o '.nrilhi l]/riltrl!,;t't, niuirh aIsr]tr tin'iisii dlil na5 
fit.'V liii rrrrHt/t,tnIr' i rt~it''h i ;2 i', rnirtl~ll ~ nurif (inrt rniarrtti n~t 
O(r rF~nn 

lit etfher t'.itv [ .inn tl{i1 
l sh'ik~zhlucirtrr it'- lilttr nl'lrtt\,indrtlst'i rm.lr irirh t;ld irirt! It' tti3 r:,itrililtirir O 

V'iews oil rilk taliti in t rifrrw'sj l NARP ni( tItri ino rii,:in, ritead.r;orf t ,s,ril etirnq f 
rontut ,ii riitlht o lios t riot 

;r nrfqtri,'it tr's. 'V filtic ri'ill of inersar r ri t ' . tl lrlItrIRrIrIs; (if lnitS 
:t;.pr il rrrr it,,s);FCtf C cirtnurn [rtirte 

i i'ct it nt it' rt Irt tri na'l oId ,(r.,spon d tio 
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Partitioning larger busirnesssinto smaller ones future state (Egan, in~ press).,But though it ma

is necessarybeca se-the,,organization may, proid an. ovrl frmwr giig h
 
wilshl'odfllow&a itncl diferntc;k.ei organization' 'the strateic: plan is,several steps,
P6hbusiness Strategic issues. relevant tct :~P :~4 away frorq ain, Tecrses~n drctions
institutin'aiinrg business, for example, laid oul inte strategy need to be~>

wol 6difrn from those relating to its~-operaionalized to set th stage for their- A strategic isu


gemlmdvloplment activitie ipem'ttinThsi usually referred to as 
bt hbshsarain operational or programpnv ing,; The focus of carrehI t rr-
Swhich' the~organizationsolwrkad'lo 
 budgets. It translates'the business area goals inside~nvthe goals to be pur sued anc' the direction to be "and strategies contained i the strategic: plan developmenth,idK'

'followed ineach business into programs arid projects 'with shorter termi ~r outside the.,Businessrea goals o
shouldtbe derived fromnand Lbstajti~ely linked objecives i<j '~-. 


;organ~ization,, that4 
> Oih the organization's overallrnission."'- -K ~ ~ 4 hson 1ern 

There isno universal rule ;for differentiating wa hStrategic issues-These are, fundamental ~, strategic fromoperaionalobr tacticaI,, onl~ht h
 
~pollcyf questions about directional choices the concerns. Strategies'cahot be foruae Oraizto sol
orcnzto: needs t makegA taei issue without taking into account their> an2chow.often 'r-flIqrts6-cjrrent or forthcomi'ng implementation, 'and somne degree of overlap,' 

do-~ 

rl~velopment, inside or outside theK 
 between the strategic and operatinlpasiorgainization, that has some bearing on wl~at boh'uaodbe:addsirbe Achdralngei

:the orgaiiization should do aiid how. Strategic scenari that focuses onlyoiithebuslpess
Sissues ofterirelate to- the mrajor 'atrengths anrd 'aspects of thei orgaizationi would be>~ , 
4weaknesses of the organization and the threats incoplete without reference to implications of 
 -and opportunites it faces (Ansf 190 Brso th staey o ternttti4cane i 
S1987), organizationalnstruc980rerysonffthg m and ', 

4 -, physical- infrastructure, for example). A strategyAnalysis of strategic issues is th~e "guts" -of ~a should-draw only the broad outlines of the
stra tegy. For that process~deterrmines, the ~ changes planned inthose areas.
 
couirses to be followed by an organization in
~acco mplishilng its overall mission and, business The strategic plan, which provides the starting- -~area goals. Analysis of the'needs of clients and point for the process of, institutional change,-bneficiaries, assessment of the internal and takes into- account operation'al considerations,
external environm-ent, a'nd evaluation of the . 'even in the absence4 of an operational plan. 

. 

~'current strategy all ,lead to identification of the :The operational planrfollo'ws from the strategySmajor issues to be addressed by the strategy, 4but covers a-shorter period than the strategic 
- -~' -plan.; In the private sector, strategic plansE'xamples of strategic issues currentlyIusually. have aperspective of about five years,~Confronting international agricultural research and the operationial plans are'prepared .:~institutions include: the balance' between basic annually, Most of the centers within the, CGIAR
and apleresearch, ways of. addressing system prepare strategic plans with a 10- to:
-sustainability,concerns, modes of collaboration 15-year perspective, Two kinds of center 
 ~~NiiARS, generalvdt versus specialized operational plans are prepared in-the CGIAR: 1 

4 

training, centralization versus decera~lization program covering'a five-yea~r 
a 

-medium-term

of activities, and ways of finanicing the 2, period 'and%anannual program budget. j 


- r4 imiplerientation of the strategy. 
- -----. -Finaliv,~, ,monitoring and control systemsr mustPriorities-A stratey nesto. reflect,,,,' be established to help 'assess resu~lts anid<corporate -level choices, which isto say tlhe contributelto reformulation of the strategic and 1
relaJtive: priorities assigned t;'major business obpe q inal plans,(Below, Morsey, and Acdbbareas a'nd'subareas This isoften~expressed in ~199/Morrisey,' Below, and Acomb 1988).Q -terms of planfned flow' of financia or hmn ,roe systems should be-designed to- geneae..
 

res.o o business areas, over inforrmation~rneeded to gauge performance
,r,hcto 1the ~ tame.-The raftionald'or 'the chosem resource at,~the. nstitutior., program,--unit and individuial ..allocation pattr also needs to~be spelled -out lvl n~odtrieteipiai o'hintesrtg rits'supprting docrmntR 1 ve ntoderine teimplictios for the...Frganization o f'trends~and deeoip 4 1 
,~~ 

nts oy- nsl~h.''~:-.-44 44, 

Operationial inplications-A --- j-y-4YV4K. '>& --- 14444V - -. ~ :4strategy 
org nizainfromits present state to a desired---4~ ~1 ~44~ 
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A Strategic Planning Process Model
 
In the final analysis, what matters for an suu'ture (iricluding subcommittees and task 
organization Is th( content of th.! strategy, not forces) and an action plan for formulating thethe process used to formulate it. On the other str--itegic plan. An important intangible output is
hand, the process cari serve purposes othr commitment of le members of the SPT to 
than producing a plan, anj one process i nay strategic planning and the roles they would 
be more efficient than another. Because play in implemerting the action plan. 
strategic planning is "as much a .ru ting
exercise as it 's straightforward planning Formulate fuure strategy I favor art iterativu
(Mintzberg 1987), no single pr:)cess Is likely to :eri-base appreach to strategy !otniulation by 
suit the needs of all organizations. which in the ihi ; iteration the' future strategy is 

farirulated ),ot reference 1i the0 curent 
Seveal nrocess nodels may tDe suitable for strategy. Thii itc reases the chances that the
research organiz,tions, inciuding those plan will be ftuiuie driven. 
developed by Below, :Aorrisey, and Acomb
 
l1987) and Ffeiffer, C]oodstein, 
 and Nolan It is also usefLil for the SPT to consult widely 
1985), or a third developed specifically for with external grOLps, such as representatives 

public and norproft onganizations (Bryson of the clients, in' the forrulatioti of future
119871. The od i I advocate (see figure) can strateg . Ano'her is a gioU p of outside experts
be sunimarized as follows who are knowledgea ble abont likely future 

duveloprtient.s in thI organization's businesses 
Plan to plan-- All the organizations I have and about the strategic issues that should be 
worked with on strategic planning have found analyzed. Internal consult'lon wittr staff not 
it useful to eslolish a strategic planning team involved iI jlanning is also essential, although 

(SPT) from within the this otien increases pressure to Maintain theKLuscialy organizcfion. '.he SPF status (111,)ii l L(es tOp 
t-ar erierit 'ils othet key Assess current strategy- This is particularly 

staff and ;hould he otd by irportant for organizations with no written 
th( chief ex,;ctive oflic(er stra'egy oi tnonitoring/control system for 
Its size .ar, vary, but assessing te implementation of the strategy. 
ineffici rictus h oIr, i r;L"'v]i.. ::, " ' ,;.v i me it e xc:e e d : ]2 Id e ntify g a ps - --A n a ly s is o f th e d iffe re n c e s 

ide n tify
I; l O W,f to fo rm u la tio n o f th e fu tu re str a teg y h e lp sI__ _ _ _,_II_ go_sfi _r a] t'w Ito t_ mhrouci  tt .- bajor strat egic changes, so

" i y:, .... "y.e dy slrina '.Iid waiiI .a1tthi organiaiti al ain d operational implications can
"-I.IrtegicK'I : \-" L@ plari ', lVVI h -1" 

hel la -iera As, ess operational implications--.The SPT 
couinsoiln h0an' stdIaffnpyia.aiiis nets, rg 

,do.rocoss(,s, of structAural artd Cultural changes in theAsm's' sti~te~c p ar organization. Those findings often lead to ainxd ait 
'Tiga c-oottiMon reconsideration of the ftture strategy. 

rarew , Trhe key 
tanlgil)eOutput of this task Formulate operational plan and design
ISaIn rrrgarliz tiorial monitoring and control systems- -ho 

operatoa monting and acdrless ooe)(rational as well as strateg(ic
plan systems rnlai tonrnoansemcontrol conto'sseInestconcerns This would make the strategy a 

'livinga'' document and alert the organization
A strategic planniing process model. ton isearlyor ondn there need to reconsider the 

strateiy in LUse, 
I ._- _______-__-__ 

_____ __j 
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A Review of CIMMYT Programs
 

Prior toand rdoring th( sttategie: plannriri(t 
procuss irwhich CIMMYT was erigari:d tOl 
year, taff of our thret, r(esearch progrcifilrl.-
(Male, VVWlt, ,Jnd [cof )rncs) rehbate(d
intenseily atwhol f [he roet ( [dts(Ip 


I i[)iprveiil': p is [ ;arllaJldr
otariooj jav, 
atltetiol to two of thomI list, vviht 
gerrripvr i ,od t will (I(llled h1, our 

rieitiltrial ris towadjclient ill [.ro)(ju tile yelul))ec'h\ 
2000? Arid s(sord, v'vhiit will bhitstrate!gi-s
errrhhi, ise xid(.,vitoiIt t ihit thi(,i;t

prti cti(htsri i t rill, inid . c iiritl i n rr 'itl /\i.t 

the endo t 95/l tie t;r;aittl plant,mq 
process w,is tor ri c.ipilute, tnlt:cr 
Was still o Orl I hose itrlotflr 1lii l)rO11riz r.
 
f.estil r/ ,; 

Ni'vurthte +s.s-,, piwrnt !htits f i J 
t rnr s ci:ifh,flyii i ,I',.,iii (rroiphklint (if 
iatarl+l ¢ii r n (is1 iltdIrculttit -is 1I(iritinO 
ther conste(y t, t-i loi wih rtriiq(r 1 ( r oh 
getrl laslrl ii orhiclts wiiil!(J Iiil)ort,irtlyflicirre 
in the strateqli: tlli hiqwtiidl the fniiire 
r(eveloprtrit o)tC cf) ro(1 ro fIMMYl's ( . 

of the Center's current policies and
 
lpprailchs; such as our ellphasis orr
 

teietdia products and use of the nrega
i-Vttrotirotert concept in priority setting (see
 
u.'xplarimati) 	 but italso
s of these ternrs helow) 
Ca'ls for so0nh JILcStlnts, ainried primarily at 
increasing lh(,luxihility of tht MaIze and 
W leit Proirarris inthe choic( of breeding 

t, r irs, ani' trtuorus 

n Oi il,,nOW iS.-,s;that Lc()nr.)riis Pion trani 
..'v ,(t:;Jllr (i+l)O lrstoii chlr~,Tlt(-t 

c:iarrite; irt t oli nro llati:icrltlirtl 
ru:shicrh sytems (NA .Ssi) ilthrearid global

arid \V t corilo nOIt,;ov(er[ if? next 
(!ecad: or inuJre Ceiftair ly they iil )Irige oil 
rtsrchia t uly iuohrwy, holllw,thlhit nr
 
H;O'rtiArOt[ rolr(i'X0 1;hN -rr all)il, .Lof
w th Ill 

r,,i-.,nces- t a l1CJltLel.Ji t t ilg r reSearfcl 
w ill not e5- rapnh as iritho p st,arid t e 
t'oncirtli,, nI\/iro rirrinlts IT)which reselich is 

r ItrLtcl wIll he:u(irr i rcirs-nily volatile I) 
;chi t, Pr ir lc ,flortsi a :orhit tilt! to 

rumrnitor l trr iritht'- world wh;itterli trlnds 
That oitCOnui.r itr.is i rneali firrtiori of irinny iool illo'e eColir s 

mriviforiniort r hlunricir(I ihii rily tISSUJirC 
(tqlatr i,,rortarrci. As ,,implcl(-tiorns o that 

lnit cro lw policy
 

tilto 
nil oilier is . dito hrteir iiticril)itei rr) the 

- ,, 
0 rirsi! 0h straetegi rflArrrrn 1 ll(tIrrplasis Oild: -K.-
.... 
 rtfiri( oh: 	,'1. aireais vrrl reltiv: to , iisw ili 

.	 ,. 

ir 	 etu.dubtedly .llainu 

A Global Research 
and Training Program
The theme of this Annual Report, fowever, is 
the proc-ess of planning for change, not its 
outcome, and the nraize, wheat, and 
economics reports that follow focus more on 
the present than on the future. The products 
and services descrrbed in those reports are of 
the following main types:
 

, Improved gerrrplasi for major production
',. I envrronrents in he 1hid Wotld, with,,T~ niemphasis on the ress favored ones 

i Nev procedures or rmodificatrons in existing
ones for plant brwedilqj, crop aranagoment 

arn(d ecorionlics rirsoarch 

* 	 raininq for agrclltuli scientlists in 
d(,evelof'v countries)ng 

*Consultation arnrot ssistance for n troial 
agrti juttral lll
reseafrcli plrogr 


• 	Scientific infoirnation developed inH.S. Dhaliwal, visiting scientist from Punjab, India (right), discusses new connection with allof the above poductsdiscoveries about Karnal bunt with W.C. James, CIMMYT's deputy director general and services 
for research. 
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services are naioa~ prgrms whic thej term' inem dit o rfndgcom in 

wt Tstaow IM eore ... 312 i ral'dpe ihnm g 

cotiuinst eeo agiulua enio ns lbly
im roe m '3hic ar ipre
 

techolog 
 fo fames Our, exeinei ht aesdsinuse'rmoeaohrb 

such inoain-a'os h rdctvt f dfeecs naalaiiyo osue niec 

,frm rs thrb reorcs enalin th mt fboi b~n tess n te 
Increasd incom a-increase. arm productvity at fatures t iete arydsic n
 

the leve no do"b
far is 
 by3 unfr em eurm ns 'ccmpai" 


'ThieCenter'recppoencstofaoursproducs and our its aneterithsnfotr ptiular Wrpe.ElBusesrvicesb a ntoal o ramt1scihich cmstef thedutmintrediatei for reieda -enrms 
exc 
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,, farund 
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As strategic planning got underway this year at 
CIMMYT, noertam trunds were already 
developing in tw laize Program that seem 
quite comipatilt: with th(?rmjo themes 
emerging frum tie pliltnil/j pfoc( ss, ciilw', 
that of flexlhillt, i ti nigm[rlfeinh edr t i !n:, 
Iildi,.'teii thte tijl vin%,Ij it (1 riecinl ) s l lii 

Supol) tt I)n i tm r)I I IT()(; fiiIS l ll 1%, 11 111. 11 ki11, ili 
being mInlljtt!(!Imd ()Ill tIme(;m/(i(flw ( Il ) ; 

the m alze Pi irIir Sit( hu , s Ai8' I1]!ii 

its I(ctiVitiO5 uimit i r 'lliiiiit) to iti', 0j1) If 

broader ira of oerilitsot lrt ,, moiilf 

of varioos hreedrirg ippi ac-e, 

Development and 
Distrilhution of G ernlplasm 
the forrna(tii it some nitev germplasm 
(e )lti shtte; in il itiO , Ind txtl lsiVe 
.i!lr :-.kO i tl l,I l it Iiitht)lr sug ej('-t 

.o! rll tnthl i oilrh i l riit t 'iItt to 

t t I)ro' iiI11W , It 50w
-iriit rtiiir ii(mtt(il 

1 I ; t. k jl ' A If, Irlt , , [ r ; t
 
:ihklhtr-, ()(,! (+: W~ ,hilt
t 11W, rt t< 

Itt ) 4 iiiiig %I\" !i mlli , () li l 

ii i1a nl'i l i , I I ' ,l0t,, l
 

Gene pool development and improvement 
Ian t , i r i ' sh ,)I ti) i ri t ti 
C'<tltreht1n~()f( tIl , I], to O Wi ,C',fllt 0 0c1l!-

gt1i1il i I I)nirIfIIt f I t lI rui rII es 

w r t I trit I t -o l nt i iqt i II ; ldt -

M, v
 
itt rd ih l 
 it),it 


,i.'I I f
 
: It ; luji 11Iy Ori I/t,it I ih ir(h V, inl\i 

- ' ti ti( I Iif u \I",nlrt 

19 I ttgete"Ira t n forma(11,ton to i"ilit( e 

IIt f v.,ertI,Issiq IllHIto) ttills,,r+rk 11) 1,111'Cl),tl Of) 

m'ati t l assit naional porIM0(' 
I [ it! Pr( !n irt I l , i w I f It TV , t rIT 0 ftt 

pehort,Is sedf l Ht rakin ' t.llll breede 

CDa iIt!li?- for luites h . d irIs a a at)owflt tri 
thitti ip l p hIjI iM/ lt i~(Iei I i 0 t o fi 

l liM ll's htz Ritl l', fttv, so ta f tr 
I|C t x,, i lk t~lleI1 ( tI I,)I I l 'Ii i Ill),. 'vk /rJI r ) h ( t t.<- Stil I wkiilhl mj r;)sIi~tuuuulur muitl;iiuluuh t 

I)"lIi lthorou(ll -tlcIT 198 / lot 
' ()t ' [tilt 1lto[,0 O i M AVlt\ll)iL.-lr to1 hk'I H j," ill !O .
 

.. .. .+, ..: + . .r 
 nii\\'tu t Sh liiltelsiv(e stelet lir,,.tii,:'io[ t r uiutls i i: 'ull t lt lll ;Iwi 'dw w;tlt,
lto the t?lWt,.
 
i lrei. <(
t(dy ,tillwd 

S ilrltc," I~iI(II jllc t ," c h i " If,,rh(tq ilk!Illifld 

mi tu l tl l f( ;,,:,,im m i, ijro),'%+I,;m w<1(iimflt,'t 

01IlIO rilm IIs , mit,' JltVIII /' , !t) /-; 1. tO 
stit..<."tcohlfilli' , ~ ly ( iti~h t I tlim llit'-sl t Ifi 

f,O111 tilt? i.vallt Pool,A'hi t Itio%,t , 
O~V~kitiIto r LN t I) It I[I( l I o 11 1O t f J IT AI , i !)11-111 

d e li, v It tilh I(, trld IT tit;\'+ t h o f t ) )I, Ill( )II(_ 

w ith stV ITI Ik, r II w I :I, i t , t! , f I t ( ITI,T 

l[ol !lii 11 lh~ lhlV' h w;flI hIIs $ (II ('111 

Identify i]trit t,ls thail[trl(iit) w oh ifdeu loC 

rno~ i0 I )I ( t,( tff(I.,; hem i ,l ) l ( Ii -lftilml I it;: t 

to ( I: rl\,oll( 1 tI ) 'I ' . r , t() iflto t(d~ ll ,Ittll!II, 

("Illy 111:1ttI-ritls, vv!, \%,,Il~ hl ,t Ott iCl tc 

to (Jio,tlIlht I(hh~ t,t ) i t H(O-,; ho ImtJllr)(1
 

Thle Maize Progranm cortdhioted several .studies in 
1987 to geneiate new information about its elite 
materials that will assist national program 
cooperators in rnaking seed requests. Hdere breeder 
Dana Eaton evaluiates harvested ears in)a trial at 

CIMMYT's Poza Rica experiment station.16 



Am n late-maturing tropical materialswe andincreasingseed,-Inthecourseofthat I'3 ' ,,-" ' t''9 03 ; ;4-- ~~~~~~7 ' 

S , " ' a spcalprps . pool -b wtha i "work , continue plac in selecion
diea, and inscts tra"ts thtsol 

heav Th lbrati on of, 3 
ouainiprvm n n nentoa 

'3' pas it) magia eniom ns hanlin th M ie rgrms da-e 

pouatos geeaigeprmetlvreis 

ades, aonei cts,ratstheatnsoul Pvapuatio anumrofmtanIteratio nalres pn rteceorib ttof theoyiel borlistyae I l terusti-Duin 1987 e wre toccurpedxtesivwa agmls iitimarginhal ei rone nt Mwathet(hladlingd rorm ed'Wr s a i vlain 1(famliesshoing hih le el f reistnce nd popjulations gihenr at hg rta ri lsreamonabg ate-m ont ntod 
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Symptom development of the
tarspot complex: 1) tarspot
resulting from infection by 
Phyllachora maydis, 2) 

* oval necrotic area, indicating
the presence of P.maydis

21 ad sbseqentinfetio by
Monographe/la maydis, 3) 
round, smaller necrotic area 
possibly resulting from 
infection by athird, as yet
unidentified, pathogen (the 
spot in this case is thea

* pycnldia of the third 

aogsta0arparudaya

a, and..... bhnaam Sinne,eeace however 

caewserarampo t fsaotiod aOmax ptloe
 
parouitmf Meica d enrthal,r ile* eimn svsual, 

u American countries The Maize Program's 
response to that development hasa been-.~ 
twofoldgof 1)epidemiological

tstudiee andrelated work on the disease1970s butlpmnwas not cosdrdtty 'y~ complex and2) efforts to develop r'esistanta 
:germplasmand.conditIonsother control measures. 

s la a 
~ aDevelopment of the Disease Complex 

a.aThe a'findings of the epidemiological study 
(which is being funded by. the, government; fary :iel inetenahwve1ier' iof West Germany through a grant to the 
University of Giessen) indicate that 
development oft the complex: resultsa from an 

ai 

more fungal pathogens. Two pathaogens
interaction of climatic factors and two or 

atarsot srrondedby ~ 

w ahgn abrtnsbroclaes*pathogen), and 4) largemadsadtew6ptgnsctisurocl 
blighted area forming as 
necrotic spots merge.taso surroundeanby 

a.which 

* ~third 

to cause theadestruc6tiveatarspotaconcert 

complex. The close.association, baetween 
-1 those two is soametimjes joined by another 

pathogen, which was identified in the 
course of our studie.This thrird funus 
..... 9,.
occasionally.aoccurs on'about one,-

of the leaf 'area affected by, the, 
a 

dliseas6,1 will be named 'and r6portd in the 

;v
-

- a a a 

aanitrogen a, aapplication.>a~
have been~reported in th 'scientific 
literature: Phyllachoranaydis andaitsasexual 

saeLnca, aln wiehMtcoraohq1n1
madi andedinThe first fungal species causes the typical
tarspot symptoms shown 'in the 
accomnpanying photograph; which probabl9 

a result in only a sli Iht reduction of grain
yield. Much miore serious damage t-oleaf 

aaa 

tissue occurs, however, when lesions 
causedaby P, maydis are invad Ied by AM.aa
mad anah 

i necrotic ardindicatina 
c aa.tes 

a Th favage anrslt suve6a-30 locatigh 
rMico.. ind cate tht+fogtBst occura 
in tHe lowland tropics (theenvionent
represenrted by Poza Rica);,being particularlyj 
severe 
disease com'plx is toc rs os Iomn et e n 30 nmuch'with, a particular elevation rangea as~ 
withtheocool,,am re..r.d afor 
dseas'e d64v. dring arspaOaaieperi Jtuis
before',flowering until n'earamatu'ritj> !Ilna-o'urVa 
experlrperits.,he disease was found to cause f 
cropalosses of up to 3 % o iereioM hrat(zeand amore, evere'disease developrn t~ha~I 
occurred In other seasonsand 'othera 

.a'locations. Other~Studies ahave shown -that 
diseaseseverity inrass undrigh'asoil 

a',a a 

Sel ction forResistance
The Maize Program's primary strategy for-a'rmeyngahsoleiltd~lphs

this.eual hostprbeWao aeeo a

resistanc bcndtighaIf-sib rcrrn
selection in two, groups Iof amaterils (White.-, 
and, yellow'grain) thatincl6de'linds selected~
 
bou a(ntrstaea

and experimental varieties fomaavariousrus 
populations. The' tw6,r ateria srbeing .
 

selected perform w~ell introic*61nd 
 14a 

h~llow' poulai forX 

example, is a component of, some hybrids in 
Mexico's subtropical Bajfo'region.1After+ ++A n e one
cyclerof, selection, 

'! 

the populations sho6wed 
oood imrri'rveme'nt. both in,yid and trso 

,resistance 4As more res stant: germnplarsmIis 
dev~cped,b ou,,ybicweprowill radetermine' the, genetic'..... iar. spot resisa 
components of resi~stance~ to- Improvethe
 
efficiency of future selecbtlon Our becciflda~aaa
 

a, a'a atrial'a anpleted in al 9870, we'determined 
Which'; hemica Is are most effective in' 

~co~ntrollng the disease, 
aaa 

-l a~ 
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id:.-<entify:high-erformance genotypes ;for.. " eventuall totedveomn o-aiu
 
:.ispecific envirnments. And third, we 'can ', ipr:oductsmanybedgpoutisnrd

p;!lrobably.reduethe size of. th program.....its ! families,consumption of resources.Various aspects of: / ,  mi ,tn tekrssatcnesoso ai h 
that strate (notablythee p t0. fin ''deelpn-o 

prouc hyrisfor on~ly a few ;countrie's) Supor ofG mplas'm Developmn
 
repesnta ide deviation from policies to As in anysiealreeding :pr~ogram, miz


which.weader-equite closely inbreeding, - improvementvat CIMMYT is supported y
nr~omal. mi. But. then •again QPM is-a speciali t-eam. of sp)ecialists in.variou .ifeldls.wh 
case requirng what for CIMMY:Tapproach.-
 selection(such as art ici effetiv
isa'n nuSua provid sevices that are criticaldseaset~oinfection,

'#'" '"'11'' : ' " 

CIMMYT/IITA breeding program in Africa-LAt . 


' : ["'' : '' " " ' : and selectio n indices): and c onduct basic '; : ! 
studies that increase-our- understanding off: " i ,:: i;IITA headquartersinNigeriaMaizeProgram:.staff continued with twobeedng
ge rojects biotic and abiotic stresses .and provide new" ;insghts into the development of resistant ij ¢i; 

siiecuring And thir, we cnpl many en cola...s inbredeing pcopeaguel 
ii,: of varietiesconversion to maize streak o ther breedingl program, howeve',r,,our ¢":'':;" <: '
 'improvement of the popuation La PoSta for: ,::resistance through backcrossing and the otheri entomologists, consderabpathologists, and ph 'J'oogistsa so devote a e share oftheir t me i -! ' ?onfresistancetoth disease. n the former 
10 o mtthe deel ermplasm thatvarieties wre advanced to the fiftho ofoyed inalreay avabibe, .t by or own breeders and thosefinin
 

,ackcrossand recombined for testingr andfc 
 nat ona programs as sources of stiesst -distribuiornext year Manyn new materals resistance ae d proram maize.werereceivedhfrom Nigeria nbeeng im' at is sptBeMin by a , - 4 
crsnsedt
conversion donorsto streakof resistancethis trait Famesand were:of La t :.of s , in vari u fields4 ho ..
Pustrwhichin its seventhcyce ofseection .prvid sevie ta'r c - e •continues to showa high degree of streak 
 Percentageof familiesor ug

hesistance(see figige), were regenerated for- biotic adbt t poi n • 

distrib ton inapoi t rei n pr jet s itr f
codseven p v aerietetaietieswere formed o r -r: s however , . . or evaluationnc othe eo gt psinan EVT, 


Atiheoniversityof Zimbabwe, establsament o do a cseb share o theifeamidaltitude maize research.station time1 -

o d p of ......... can b
t . ' 

essentially completed in1987, including. ;

evelopmente r
eitne facilitoes for-rearing eafhoperst emloe b, (lseefigre) werltte recgiead ecnaeo aiis,--bicadulinan rbila)theinsetvectiorof maze - nat pa 23 c sstreak vrusxTheprimarMyobnjectvesrof l rheesis.anc. o O - - - - - .
-andseen ex' ipermncretiswr. freceeding strategy being employed there ate to)faciitate recsproa exchange ofmidalte a -20 

4 - , 

frorwevaluatio in th an z Progra toar 
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ethsas well asoamore rapid,inluing
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setos 	 good progress was made this yea 
towrd mprvin o toh !te rsisanc 

t~ccmand:the resistance t arsoto 
gains, a'aso reoddini ultion 28-. 4were4 29.1 14 4Po 

stal 	 ros lands a ,: iafrcanh iu 

")" : , 	 on populations varieties, and hybrids that are Tevle!ie r en o w oain ne 
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adaptation offthos maeil om iego ig ifrnebten'o selected familiesad oulto 
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A~~~oos 	 4~ 4 4 Th agoori 4~4 pefomnc' 444 of those4~40 


maeral will crtia thei
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headqarter this yer hrtwll be furtheir ?maize yield echniuesnsoae h'soe fom wold's jhos 
accomplished~~~prgas'vehedacneec:imiproved and distributed :in:::;: :;:: 	 inter'nat ional :trials.: 

' inS Aprid ontedvlpen fhs ln!!::,i,,Fourpopulatiions (two in t he Dominican ee of s elce nre rmpoeytsso 

caused by a :spiroplasma, 	 an~d are. nowi in their/: familistina .I testinintrn ofA th I utpe-oe- eitnc 4pce oI1( 	
howdaproise as surces o.p 113. d rv sfo ok e e rh r::i : ; ~~second.cycle of seection. Rsults of thie firsgt: S ' d iea tte 

icvce e:ar~e as folomentones prtcdtn qn i4 an pcePathology-Ase resstace6 to: singlI :or multipeps 
prgesa tai r'ct'n~gomad yearawheauae
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Nu be o reisan fairi :,:. progen,:vfo , sec'ond rou nd of"t ing inr1988a:' 
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p;~irevalent in h u to is o h ti ilb 
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~Z~i i ic'eates-aLc 

numerous maize gene pools experimental it creates a continuous gradient of drought
Svarielies, and landraces. obtained from CIMMYT stress across which we can examine the~-dnd other sources for susceptibility to storage responses of various traits that we consider toinsects. They observed a substantial range in be associated withtolerance.
susceptibility-among those materials,Vopudemonstrated the importance of phenolic In our worok "nnitogen-use efficincy, two A substantial/
;compounds as factors in resistance, and cycles of progeny selection had been portion of fai1Aliessuggested-that these findings be used to completed by the end of 1987, and an selected indevelop selection criteria for resistance evaluation of experimental varieties had beenscreening; performed, all under high and low levels of Mexico, and the 

-nitrogen, Selections were made on the basis of -USAshoSubsequent investigations will be conducted by wedvarious physiological traits (such as leaf promise as sourcesthe University of 'Ottawa, CIMMYT, Mexico' s -chlorophyll content at flowering ujnder low,National Polytechnic Institute, and the of resistancetonitrogen) that show a high correlation with single or multipleUniversity of Zimbabwe with funding from' the grain-yield.'-The results co'ntinue to indicate, as 9International Development Research Centre did an initial evaluation of elite and ladrace pest species.(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. 

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 

-techniques (such as-neighbor analysis) to ~ 
minimize the influericeof the extremely high 

' 

. . 

toleancesoil
IPhysiology- Drought tlrnecontinues to.

receive the bulk of ourw resources, but we arealso conducting studies on nitrogen-use
efficiency, the.contribution ofprolificacy to 
general stress tolerance; and the photoperiod
sensitivityof 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-

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 evaluatedearly next-year
under three differentplant densitieshe 
results'will give us some indicationof whether 
the general stress tolerance of the populations 
has been improved through selection forprolificacy under plant density stress. 

-- -

tolerant materials; one being -the long-term Germplasm bank-This 'unit is,engaged information of a'drought pool and the others- various activities aimed at protecting-theshor-term improvement of four elite genetic variation represented in our accessions
populations for drought tolerance (see and at making this resource morereadily
R,,esearch Highlights .1986- for details on the, 'available to researchers around-the world.- Thebreeding methodologies), How we handle latter purpose will be well servea by our newthose materials in the future may be affected; computerized Maize Germplasm Bank Inquiry
by the results of an evaluation completed in -'System, which contains -all of the available1987 of cycles-of. selection' in -Tuxpe~o Sequfa -information 'about-the accessions. A prototype(see box, page 24). Work on that population, version of the system to be placed-on CD-ROMinitiated in 1975, was the point of departure (compact disc-read-only memory) is-being 

/for our program-of recurrent selection in the.'- developed, and its use-,will be demnstratedfour elite, materials. Three other studies, next year during a workshop to be held-atcompleted or begun in:1987,'may also' provide ClMMYT headquarters for n~ational, gernipIasminformation that will enable us,'ro refine our bank managers and others interested in maize 

- -

.' 

-

' 

selection techniques. The oneompleted this germplasm conservation.year involved examining the root systems of -various materials by four different methods, In To check the validity of they primary race,the second study, we are'trying to ascertain~ classifications of landrdces stored in the bank, 
-- the relative worth of erect leaves as a criterion we conducted trials at two. sites in Mexico, thein selecting for drought tolerance and in the results of which generally coincided'with the., 

- ,third to show whether the use of.a ling-source classifications,made by previous bank''-sprinkler system offers an advantage over our managers. We also carried out evaluations of,curr~ent approacif of selecting for tolerance - >Caribbean materials as part of,,the Latin '-
- under -three distinct levels of drought stress. American Maize Project (LAMP) inwhicn.h-tThe attraction of the line-soiurce system'is'tat national progiaps' evaluate their own maize 

-. 

-

-

-

~~'~

'''' 
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The baiik was engaged in several activities in , by national hybrid programs, Ot~ier projects are198Yrthat'are intended to guarantee the safety~ intended to. imlprove the usefulness of our'::
 
yea oe'mthasw aronserving. Until this anid to create some. new products
'~gerrnplasmyaonoftose - -regeneration of'bank' that can be employed inhbrddevelopm'enta
germplasm-was performed 'incooperadin'ei~yrd

withPioeerHi-r~dIntenatona, woseOne effort that belong in thfrerct"gr

as~i~ancp in'the' work has,been' very he'"ful; involves the improvement of various pool's and
But since the ma~terials most urgently req~uiring 

' 

.popula'tions for tolerance to" inbreeding; atrait7~'regeneration have now: been regernerated, this in which tropical and subtropical materials are 
,,generallytask will inthe future be performed entirely by deficient. Veryfew survive the 

our own staff,"In 'preparation~ for a more advanced stages of ,inbreeding,':a fact thatdetailed'study'to'be initiate'd next year'on 
" 

the imposes a fairly serio'us haicap on'often 

,effects of seed storage, apreliminary ' .breeders,'since they 'are' then limited~to usingevaluation was made of seed drying rates and- only~early 'generation lines to form conventionalviability. We also followed up on a program hybrids." The improv~eme'nt program now
~initiated ini 1985 for insitu monitoring of. underway should, substantially increase the 

' 

tebsinte populations with'a seed collection visit lrobability that national program breeders will
to the state of Jalisco, Mexico. .' 
 be able to, extract superior inbredilines from the.
pools and populations. Inanother: project we '~Widr)"crosses -This unit, began preparing are trying to open the way for greatti-r .~U7duri'ng 1987'to contribute'in new' ways to 

' 

the exploitation of, two tropical populations

Maz Program's germplasm development 1
:~'efforts, in addition to itson nuin' work o 

-maiz x ripsacumn crosses. Because of the - -''~'''T""" 

Sresearch, 'the wiecossutwllnth
 
Juture devote ~a iee shareuoitsimnd

effort to keeping Prgrm 'tfnomdabout
 
possibilities for applyin'tooldee'loped'

through biotechnology topracdtical breeding

opograms,.Toward that end the' staff memnber

in charge of the'Lunit'beg~an a'nine-month study


Sleave at the Uni~ersity '6f Minnesota, where he

will receive training anrd gain' experiernce inthe
 
3use of RFLPs (restriction fragmient length.
polymorphisms) to bring about genetic

~-;improvement by screening for useful traits in 
t he germplasriv '-' ' 

In' nhis absence'work on the .tripsacoid
~'popuiat ion discussed inthe 1986 Annual
'.~Report was continued by other staff, and work 
7 p;,oceeded on cytogenetic analysis inmaizex

§&Tipsacumn hybridsand their progenyi. 'The
 
'wpurpose of the latter: is to identify hybrids and3'
 
-test'the backcross pathways'that are 'most 
'~suitable, for introgression of th~e alien" 

'' 

gemlasr'm into ml~ ' 

4Hybrid maize-As a Volow-up5 to cliallel studies 
completed-last year \vith both norm~aland QPM1

owl and tropical and subtropclg6 pIasm
 
see 19B6 Reserc il) cres wearearlHohghs crse 4il~raHavs maize& t oz c, xcri- ~ A'~~ ~celo 

''2 5' 
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The other mani task of regional staff, wnich ;s 
to strengthtr, research capacities in national 
programs, is accompTlnished in a.i !t, of c,,a's 
according to tnoe sxtr(,m,[el diverse 
circumrnstares; orf !hw ratonal progrartis Staff 
in easti Ai<fri( ;i, To ir ipK iOrlsIltrd XitIh 

.Maize rost,. i, Jr provi( 

a3s~ist nst , ~;rqAl Iu, iiro ,l S t:o 

CtO fOhT(fir.'~i'. rl lil. ''i!! I-I , if q 
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I haila d Ir ' i. irilr r' C I w aii ,-:ti 

data arrrs's 1. Id ro ,.i, lii t . ' tivn 
riational pr _grir . t~s's!oi ','il ,i ~itl',I or' iio-lOii 

expeniiieot IIIta r i irii,, a'1'OUoriii ( 

participated in rna'i!ze iii i 0a i Jf ,, 

which was i i C IB0
held oll fKjtjjr) "rt 
reorg aniz,;tiof of tie- :oiitiv's ioze fesearch 

An ioiportI ier fit nf o~ar',,, reional acties 
is to encow, q(' <-itl ng azional(coo tior ro rf 
programs Th -it vi,'0i 01( ca,', with two 
traveli-g seminrs i Rohvia awd Peru, in which 
researchers from those and other; countries Irn 
the region partici:tcsi , v,itn CIMIMYTior.; 
stalf and A R H-l or, iUS rnaize scier., ,t of 
international staltrw Anothur highly useful 
event in the Andeir' reoin was a wvorfkshop in 
Ecuador on aniotlf S'-t.-sso's 

As part of an Ofoit to ovei(cotne one of the 
princioal abioti: -, rses II the region, Our staff 
based in Colororia' are developmg gerrrrmilasr 
with tolerance to acid soils In 1987 they 
channeled a laroce part of th eir breeding 
resources Io itrrai-!valtations of some 
1200 lines [10I! 5C r s to identify parents 
for the for ri o Ctlfr i a Iit laitons. Iri 
addition, prod. '"i a r.,e-re conducted with 
another pops llti( rnthat is already heingj 
Improved for tolhrarc to aid ;oids 

Forr adJitioral dtalsh on soirre rcoioral 
acivities and oi o)oia'iral Orolects, see the 
re;ports on oqt - iants (Ipages 54-55 and 
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D:eveopmient andDistribution of Germplasmn 

Gene pool development
 
and improvement
 
Goneral-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 
acceptable source materials into which
 
genes are incorporated for tolerances to
 
one or a few biotic or abiotic stresses.
 

Populdtlon improvement
Improve advanced populations and 
develop experimental 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: Elite Variety Trials 

Special classes of germplasm 
Highland maize: Develop germplasm for 
highland environments and consult with 
breeders serving highland areas in 
national programs. 
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Direct Support to
 
National Research Programs
 

Regional programs
Identify the needs of national 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. 

" Andean zone: Develop germplasm
tolerant to aluminum toxicity.

" Asia: Develop downy mildew-resistant 
germplasm. 

* 	 Eastern Africa 
• 	Central America and the 

Caribbean-Develop corn stunt
resistant germplasm. 

* 	 Middle East/North Africa
 
Southern Africa
 

Bilateral projects
Strengthen maize breeding, agronomy,
and other research capacities in .selected
 
national programs through close,
 
continuous contact over an extended
 
period.
 

Training
Offer in-service courses (on breeding,

production, and protein-quality analysis),

visiting scientist fellowships, and post
and predoctoral fellowships at Center
 
headquarters.
 

Quality protein maize (QPM): Develop
germplasm that possesses improved
protein quality and yields comparably with 
normal maize. 

CIMMYT/IITA breeding program
Develop streak-resistant germplasm at theInternational Institute of Tropical 
Agriculture (ItTA) in Nigeria and 
midaltitude maize at Harare, Zimbabwe. 

'
 

" 
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Wheat Research 

:
cofrnei nildWetOutside198 bea aur hIterna! onsultanicie'swith a successful international Reviews and 
Production Constraints in Tropicai Environments In April at Ciudad Obreg6n, members of the
in Chiang Mai, Thailand. 'It ended with a signed CIMMYT Board of Trustees Program Comm-ittee j
agreement establishing a breeding partnership reviewed the bread wh'eat, durum wheat,';
with China to improve wheat resistance to urtcale, and barley programs as well as'the 
scab.' support and outreach programs (se3e box'qn 

program organiztion and activities, pages-
In between those events were internal reviews 42-43), That exercise was helpful in our 
and consultancies that began our Program's preparation for the ExternalProgrm Review 
role in the process of developing CIMMYT's scheduled for March 1988. 

r strategic plan, significant changes inour
bilteal ndregional programs, and a heavy " InJune and July, wAe invited two international

schedule of international and regional oanels of eminent scientists to El Bat~n;' one 
' 

and workshops. What follows are assisted us in reviewing Program strategies 
some or the details about those events, which 'relatedto germpa;vi improvement, and the A

shaped the beginning of a pivotal period for current worldwide breeding,.other'examin~ed 

our Program. approaches, with specific emphasis on__CIMMYT's, for achieving 'resistance to the rusts 
of 'wheat. The internal review and the tvvo 
consultancies were the first' crucial steps'aimedat developing the Center's overall strateic~pla'n 
as 'wellas future priorities in the Wheat',. ' 
Program. ', 

Gerimplasin improvement-The panel
reviewing the~Programi's germplasm 
improvement strategies agreed that our 

~traditional program of breeding for bra 
adatatonsholdbe maintained because it has

been successful in the past and because it is 


needed as a 'soui-ce of~parents~and a yardstick
agai'nst which' to measure other projects, They"p
also pointed out 'that the biological principle',,
underlying 'the 'mega -enviro'nments concept is 
sound and supported the. idea of more focused 
breeding projects as' a way of improving ove~rall "2 
efficiency 'and at least enhancing progress in 
target 'areas. There was a consensus that the~ 
concept of mega7envirorlmerlts dote's not
contradict that 'of shuttle breeding, provided
that the selection sites sampled are relevant to 
th-e'particular mega-environrnent. -

'Th e paneljfelt the Programi has made a good
'V'and'systematic effort to widen-the genetic base 
P.of, triticale by developing awide range, ofInew 
<primary crosses. They also lauded the' spring ~ 
winter crosses and wide crosses programs, ' 

' 

'whi1hhav.e both made useful[contributionsito
the, grmplasm base of wheat'breeding.
Concern was e~pressed, however, that new 

" 

"t 4404i '4 
During the ilnternal program review at Ciudad1A V'p~V~VObregdn, Mexico,' Pedro Bralcich, head ofthe' "-

' 

durum wheat'poga (lf) e~i his proram7 't 

CIMMYT.s Board oif Tr~utes fromr~left: James' 
MrcWiiam, Peter 'rn Stachys Miuturi.' 
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germplasm being introduced into our breeding 	 The durum wheat program intensified its prograrrs each year might: be eliminated by too shuttle breeding efforts between Mexico and
stringent selection in early generations. All Ethiopia, Kenya, and Turkey to enhance

,agreeda
that 'le germplasm base merits high resistance to stem and leaf rusts and otherpriority and a systematic approach in handling it. 	 diseases in the crop. And renewed effort- was 

made to broaden the variability of traits, The next step in ourThis panel also made comments about the 	 influencing semolina quality.
Program's germplasm distribution to natioal .	 ltionary wi
collaborators, the type of research we do The triticale 'program continued its thrusts to
(practical versus strategic), the integration of widen the crop's variability, Successes along ntoa ha
nat onaJ~wheatagronomy and breeding efforts, international those lines included the apparent transfer of 	 programs that arecollaboration, data management, and our scab tolerance from Chinese wheats and added quite advanced ininvolvement in biotechnology -all of which'.will' 	 variability for earliness fromn wheats and rye,' be useful as we reevaluate Program priorities 	in And in 1987, for the first time, those 

their work on a crosses particularconstraint-_.the context of developing CIMMYTs strategic 	 produced test weights of 80 kgihectoliter. will be toforWplan. ' '.'.. e r
The Turkey/CIMMYT Collaborative winter 	 breedingStrategies for rust resistance-The second wheat program began its third year of efforts 	 partnershipswithpanel of" internationally recognized specialists to develop broadly adapted, high-yielding them.
 was charged with the task of reviewing 'the' winter wheat germplasm for the extensive
current situation and defining a broad breeding winter wheat and facultative wheat areas ofstrategy that could be implemented in the' <Turkey and the world, See.more details about

future to incorporate necessary resistance to winter wheat work in the next" sectin.control leaf, stem, and stripe rusts in wheat. A ".' ....
10-chapter publication that sheds new light on Breeding Partnerships' 

-.wheat rust resistance, breeding resulted from The Wheat Program has always valued the
the meeting and will be available in April 1988, close working relationships that have existed , 


through the years with the multitude of nationali' 
' 

The general consensus of the panel was that 	 programs around the world. We have beenthe Program has so far been intensely practical very aware of and responsivto national 

and that overwhelmingly the biggest output has program n'eeds,' sensitivities, requests, and 

'
 

been a stream of excellent new wheat evels of competency.. Over time, a number of:'
varieties. They felt that, with improved yield national programs have progressed from simply

potential secured, the time is ripe for a shift being recipients'of germplasm to cooperating in
towards enhanced understanding of wheat successful shuttle breeding activities. As thosebreeding strategies, including a substantial:. programs advance even further. ih expertise,element relating to stable disease resistance, capability, and interest in a particular constraint

The panel added that a shift from practical 'to wheat production, it seems logical that the

breeding towards strategic rosearch is not at all 
 '~next step in-'our evolutionary relationship wvithremote from the Program's current '' ,them should be to involve their scientists inpreoccupations with the importance of stability breeding partnerships.ot resistance, the, need for combining durable , 	 
resistance and partial resistance with major 	 Those arrangements,.the terms of which wereg ie, and the' exploitation and study of defined in 1987, will center on the successfulinteraction or mixture resistance, shuttle breeding system, in which respective 

generations are grown alternately in Mexico
,,The Breeding Programs and the partner country, However, theIn 1987 logress continued in the crop 	 execution of theproject ard the selection

improvement programs. The bread wheat process will involve, not. only CIMMYT staff,program crystalized its approaches to breeding 	 but also the national program staff at all stages 
&~-for rust resistance during the milrstone rust of generation development, Wheat Programont~erence discussed above. As outlined at thec% 	 and national scientists will work together in~onference and explained in the forthcoming making selections in Mexico and theproceedings, the, bread wheat program feels~ cooperating country, deciding which materials
the principal thrust mnust be durable resistance will be advanced and determining the direction,
~expressed as partial resistance in conjunction of the project.,' ~ , ~ ~ ' ,~ jJ ~ with major genes that confer additional 

'-'-' ''''' '' 'urity.e ~ ',, 
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!Each internatioa nursry containing mrial 0Ieme, o pigweasfo.wne 

:
;:; ;" ': develope iaprtnershi aragmntwle' i"spring crosses i3a"well-establse fatan
ditiuteri in th aeof,the nationalprga sictheisnsinifcesov/ywtr 

°:/, ." and ( IMMYT. For example, in th~e p:artnership wheats should not 'benefit the saiex 
,.,::- " . .'•agreerrnent signed with China in,1987, a China-: this aftort will receive m.jor emphai-spr 

.:.., .. 'CIMMYT International Scab Screening Nur~sery 'of that activity, an elite group of wne ha 
,i. : "isenvisioned.-In our partnershi pwith -Turkeyl , icultivar~s and advanced lnes, both ra n 
; :-i - . .. . ..the screening.......... .........nurserywill distrbuted fronm Turkey- -durum
soon.be called tlhe TurkeyCMMY wheats, were sent from ,TukytMexico to-becrossedwiththe-best....


International The F1s were returnedach Winter Wheat Scieening Nurseryi. owheats xt 

; s -. -In ,:-::. 1987 discussions began with: Brazi lian . curing the -1987-88 'cycle'wii be,topcrossec t: d
research institutions to developa partnership ,besinterw croass tished Tat, arid 
thatInternationalmay eventuallyAluminumleadToxicityto a Brazil-CIMM¥'Y1nToleranceg .,: tiplicaionfor-itheiintirationa winterinSeed'';.'
mu 
Brazil, other proposed partnerships forsthei so that sufficient quantit esto tseed will eiii.,i~i, . Screening Nursery. In addition to that itih wheat nurseries was establisheddutring, 1987 ,, 

,IMMYimmediate Sncaude ava to both the igternao ainTrkihfuture nesewith Argentina, iabie ofal 
Mexico,i and.India resh 'with Turkey, cational programs.nheThir Internationan 
he screenng'urserdistributed from Turkey,'uWinterWheatScreening Nurs consistithat may.eventlhe!9876 Bra€lMMY1;.. 7.: . ,, if' 

ry
wilsoonTurkey- 87entriesas asseed abetincaleyhIMMYT CMaboratie 'Ir oa winter wheat Sa breedingNre. errund torkey AndWor Winter.wheat locatios 

ur Progiainthat a majorpart of a uwinter wheats 7-88tocommnbreeding cbuc. ;...partnership ht ak an important shift for ' ,,in1987 a progrmwsiiite osre h 

:.i~i;:i, -, i:.i .program is located outside of Mexico,.Wor-k (Tilletia foetida) aeiou rblem inmanycontinued towardseveralof the progra's winter wheats'iareabetsose' toobjectives durir n iocyc t987 ri duing 1987 

Bnewtntetnaimmediat future incud vial obohteitraioa n uks 
Winter'Whea Sceeigeuredecr/stngo 

Cuollaboroatoative'ntisTurkey-TheMY wsasebldn sipe o 5~
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Chia-Over the ilast four years, ehv a preven logngdringirrigatin urn

asutle breedng program..... various :CIMM Y what 
 ithoutChinese instu, in thdge v l therstron lateraal roots. ....is ; 
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Wheat Breeding in Brazil 

Sarting with this 1987 Annual Report, we 	 ',nown for !iswheat production--coffee, 
will profile, each year. one of our national sugarcane, soybeans, and orange juice more 
program clients. The program featured often come to mind-the Brazilian wheat 
usually will coincide with the most recent breeding program has been described as 
issue in our CIMMYI Today series that one of the outstanding programs in the 
highlights the detailed progress of that world in terms of its breeding network, 
national progiarn. screening of m,aterial, and developing 

varieties. 
It is no surprise that we commence this 
series with Braz~l- a long-time CIMMYT Brazil got to that point through a stro ig 
collaborator. Even though Brazil is not 	 tradition in wheat breeding efforts dating 

back to the early 1900s. Much of the credit 
for today's successes must be given to 
pioneer Brazilian breeders such as Benedito 
Paiva, Iwar Beckman, and Carlos Gayer, and 
breeders who camto after them such as 
Orlando Gomes Nobre, M~rio Bastos Lagos, 

Roraira Ady Raul da Silva, and Milton Alcover. Many 
Am of those breeders pioneered the develop

ment of wheat varieties with to!erance to 

A onm, ,Ia 	 aluminum toxicity, a major production 
constraint throughout the region and the 
reason CIMMYT has been involved in a 

NOr: Ma successful snuttle breeding program with a 
J ,: j:number of Brazilian institutions in the 1.q70s 

% Vi " fRIve.'rt..,i ano 198Us and why now a bia7liCiMM ' 
A 0breeding partnership is in the works.Mato Gro0o" 	 a' 

V, hi 	 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 

Institutions Working with Wheat training and scientific visits at CIMMYT as 
that Cooperate with CIMMYr", /i another maje, reason for Brazil's advances 

in wheat proauction, particularly over the 
Fed era ly-suppored last 20 years. Since 1969, 23 Brazilian 
EMBRAPA -CPAC - Brasilia (Iresearchers have participated inCIMMYT's 

--CNPT - Pio Grande do Sul rerehe tienC Y 
,-,oP,, wheat improvement, production, cereal 

State-supprrted technology, and experiment station courses. 
EPAMIG-Minas Gerais doA/' As John Gibler, former associate director of 
IAC- So Paulo Alt-the V CIMMYT Wheat Program and technical 
IAPAR--Parani cadvisor to Brazilian research institutions 

Cooperative-supported W )) S throughout the 1970s, points out: 'Training 
CEP/FECOTRIGo - C1. , -- , has been and is the key. If a breedingRio Grande do Sul .-. Salade 
OCEPAR- Pararn" program has only germplasm without trained 

will stand still'wheat growing s -'Major 	 people, it 

Throughout the last 15 years, CIMMYT has 
The Wheat production in Brazil. 	 collaborated primaril', with six Brazilian 

institutions to varying degrees (see map). 
Organizations with which it has strong 
shuttle breeding programs to develop high
yielding, aluminum-tolerant wheat varieties 
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include the cooperative-supported Federation half of which is considered to be arable andof Wheat ,-id Soybean Cooperatives could someday be planted to various crops,
,FECOTRIGO) and the Organization of including wheat.
 
Cooperatives of the State of Paranj

(OCEFAR) and the federally supported 
 Adances in production technology,
Brazilian [A;cultural Research Enterprise combined with the availability of vast tractsLMBRAPA). CIMMYT also works with state- of unexploited arable land suggest a huge

ipPofftd nsithtions, such as the potential for expanding the country's wheatA; rornor c ntir jte of Parana (IAPAR), the production. However, whether or not Brazil
C mipinas (S~o Faulo) Agronornic Institution achieves long-term self-sufficiency in wheatI i\), ard tne Minas Gerais Enterprise of will most likely depend on the policy
Finft and Anneal Research (EPAMIG). environment, which determines the 

economic incentives facing producers andBrazil pioduced more than 6. 1 million tons consumers. 
of wheat in 1987 on some 3.4 million 
h~taros, supplying around 87%--an all- For a detailed feport on this fascinating
,:.-n hiqh- of the needs of its 138 million country and its wheat research progress,
people. Wheat is grown primarily in five see CIMMYT Today No. 18, WheatsuUthrIi sta:es (see map). There is potential Production in South America's Colossus:to e:.oand wheat production to other regions Progress in Blazil's National Agricultural
of the country, primarily in the Cerrados Research Program, scheduled for publication
(ee map), which has some 200 million in mid-i 958. 
lectars of savanna-like scrub vegetation, 

u..... <:.... "'! 
•MQV . I V 

Ricardo Matzenbacher (left), and Nelson Neto, former CIMMYT trainees and breeder and pathologist,respectively, for the Experimentation and Research Center (CEP) of FECOTRIGO, inspect CEPdemonstration plots at Cruz Alta, Rio Grande do Sul, Brazil. 

35 



,"i' 	 p i, ~ i ~) ii ~i~-', !!ii i 

......... ..
...... ........ 
 .............. 


The proposed breeding partnership"Nith Brazil and exchange of improved germplasm, Most ofwould be todevelop high-yielding wheats with the country's wheat breeders have been
better tolerarce to acid soils including trained at CIMMYTor have visited at somealuminum 	 toxicity, but the effort also would time in their careers,
include-work on resistance to major diseases
thatarerampant in that region, including both That type of support was contirued through
septorias,' helm inthosporiunm, scab, leaf rust, September 196Y. About 160 nuirseies evenly.and stem rust. split between C;MMYT and the International§

Deveopmntsin 	 Center for Agricultura[ Research in the Dryutrach--
iAreas (ICARDA)containirng valuable gerriplasm

Bilateral projects in Pakistan, Peru, and Turkey were imported and distributed to the various came to logical conclusions in 1987; however, provincial and national wheat programs each
the national programs of these countries will year of the 	project, A~publication, entitledcontinue to maintain close contacts with Research and Development in Pakistan: A
CIMMYT through our regional programs in National Perspective, was €ormmissioned toA6 
South Asia and the Andes and the ' chronicle the lasi 25 years of wheat and maize
Turkey/cIMMYT Collaborative Program for research in Pakistanby bringing togetherthe
winter wheat based in Turkey; For details see work and reports of thenmany individuals who
the Extra-Core 'Grants sectin. -have made. notable achievements. 

Pakistan-Special 'note is warranted with the 'A lot of progress has beenrmade in wheat
closing of the USAID-funded Pakistan Wheat research since CINMMYT collaboration withProgram, which was initiated in Ociober 1984. Pakistan began; 'production has increased from
Our involvement in Pakistan 'started' in'the' early '4 'rillion tons in 1965 to '14 'million in 1986,.:1960s and revolved mainly around introduction Today the majority of Pakistani farmers grow
of new improved, fertilizei'-responsive ' 	 improved varieties with some level of fertilizer*germplasm and use of nitrogen fertilizer for u Hlowever,use. there is still a yield gap that
increasing wheat production. Since those days farmers could' bridge by using better cropwe have actively helped develop a good wheat 'management and adopting technology to raise
breeding capacity in Pakistan through training the yields of high-yielding varieties. Crop 

' , jmanagement research in Pakistan must'be 
reorganized to promote practical on-farm,Thousands of hectares Kilograms 	per hectare multidisciplinary, probem -oriented research for

700 
'specified2500 cropping zones. Better seed 

production and distribution technology -eeds to20 Area be adopted to enhance capacity to replace old 
-Yield susceptible varieties. 

560 - . 2000 	 'Bangladesh- Phase I of the Wheat Programn's 
one remaining, and very successful, bilateral 
project with Bangladesh-supported by the '7 
Canadian 	Internation'al Development Agency 420 _(CIDA)-comes to a conclusion in June 1988.4500 Phase 11of that project is'proposed to 
com.mence on, July 1. Fifteenyears ago, many,
peoplein 	Bangladesh said that'wheat could n ot 
grow there. However, the expansioriof wheat*':x 

28 -- 10oo 	 cultivation has been unrivaled in relative terms,~
The crop's area increased fro 125,000 ha of 
low-yielding,- unimproved varieties in,;1 974 to
'almost '700,000 ha of well adapted. modern *-< 

______________varieties by 1985-a growth rate of almost140 500 	 40%/ per annum (see figure). That increaser 

(accomplished- through the dedicated, efotso 
a catalyticdteam of Bangladeshi wheat ~
scientists) 	reflerts the fact that wheat products 

________________________________have been accepted Ly the general population
W<.72 73 74 75 76 77, 78 7- 80~81 82, 83 84, 85' 86 87 	

'4 

and are now eaten widely on a regular basis'V 
W4iheat production in Bangladesh.~-- - ~ " 

- ~~24'444 - 4 4-~ Y' 	 -''- ~-'36~ 



The relationship between CIMMYT and the durum wheat programs at headquarters areBangladesh National Program has been close involved in shuttle breeding with Ethiopia,
since 1968 when the first Bangladeshi trainee, whichs a "hot.spot" offor a numberof 
Dr. Sufi Ahmed, now director of the national diseases. In addition, a 10-year pIlant6 breed
 
program, arrived in Mexico for instiuction in for better disease resistance has been)

lnheaw, breeding, formulated by cooperative efforts of our
 

pathologist/breeder and IAR researchers. Forspan of 

moved from the ranks of the nontraditional Project, see the Extra-Core Grants section. 

I .ntheshort 10 years, Bangladesn has more information on the'East Africa Cereals 

' 
wheat-growing countries into what can be -

called the traditional wheat-growing countries. Marginal Environments

"This makes us all the more optimistic'that Our' priority for developing wheats for marginal

similar changes can be accomplished in other environmentsgot a boost in July from the

countries, particularly the northern areas of 
 United Nations Development ProgrammeThailand. . ' -,(UNDP) with its agreement to fund a three-year 

'restricted-core project, Development of WheatThe proposed second phase will specifically Varieties for Marginal Areas. That ventureis a
address the crucial agronomic issues'of ' continuation of'the UNDP-funded project,apparent wheat production declines observed ' Research on Tropical Wheat Improvement, ., ' ' ''
 

in 1986 and 1987 increased cropping intensity which terminated in June. Outreach staff
 concom!tant with the depletion of organic assigned to that project will continue to be
matter reserves due to alternativeuses of headquartered in Bangkok, Thailand, and

stubble (fuel, feed, etc,) has led to declining Asunci6n, Paraguay, at least through J'une

soil fertility and perhaps proliferation of 1990. Also in 1987, a pathologist was

soilborne pathogens. ' ' assigned to the Asunci6n office.
 

Ethiopia-In 1937 Ethiopia declared wheat,
particularly bread wheat, a 'national priority y . :,... -, : ':.'-" 
food crop, and'the government increased 

. ! 

scientific attention, personnel, and funds 
devoted to the crop. That effort coincides with 
the relocation from Nairobi to Addis Ababa of
 
the CIDAfunded agronomist for the East Africa
 
Cereals Project and the core-funded
 
pathologist/breeder. The move to Ethiopia is
 
designed to foster a closer working relationship.

with the country's Institute of Agricultural

Research (IAR), particularly to help strengthen

its agronomy and pathology efforts.
 

AR has four research centers situated in the
 
major small-grain agioecological zones, plus

se,.aral subcenters in some minor zones. The
 
project agronomist has assisLed staff at each
 
station in conducting multidisciplinary surveys'.

to identifythe major farm-level constraints, As.>,
 
a result, priority research them.es are being
 

' developedinto specific trials, which are 
"' providing the necessary focus for awell

integrated on-farm/on-statio agronomic
:. research program...r 

The, CIMMYTpatholopist/breeder in Addis
 
Ababa is assisting the national program in
 
'prioritizing diseases as to prevalence and crop


Slosses, conductingi host and pathogen surveys,
~'j developing a multllor'ational germplasm 
>.screening network, and dlentifying effectiveselection methodologies. Our bread wheat and i. , 

.wheatproductsarehnow regularly consumeein Bangladesh, as can be seen$bythe
output ofthis cookie factoryin Dhaa. , 'I', .: , 
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The overall objective .of the project is to assist remain unexploited.' After four cropping cyclesthe countries of" the tropical belt in their search (1983-87) in the Southeast Asia region, ourfor ways to improve or introduce domestic agronomist there, has summarized some of hiswheat production. Germplasm development for observations in'the lower altitudes (less than,heat and drought tolerance, disease' resistance, 500 masl), where wAheat isgrown following.eoarly maturity, day-length insensitivity, and rice with either full or partial irrigation, 'Crop management tolerances to acidity, alkalinity, and aluminum 	
. .~research is toxicity is being done'through'local breeding . Const Iraints to 

-'" 

wheat growth- Elevated<considereid activities inMexico, South and Southeast Asia, :temrperatures speed up plant development
aroicuatelfo and the Southern Cone' of South America. 'phases, typically resulting iuifewer plant partsapparialyfor 	 (productive tillers)' or smaller individual plant111i1987, ClMMYT's international testing' parts (spikes and grains), At the same time,
Amarginal program distributed 
more than 100 tropical. 

. 

high relative humidities prom'ote, iseases forIenvironmen ts, wheat nurseries (Helminthosporium and which little or no resistance isavailable in
Wwhere many of the 
 Warmer Areas Screening Nurseries) to 67 adapted'geniotypes. In addition, wheat yields inbeefto ipovdKbenfits countries throughout the world, The specialized the tropics are inherently less stable due to 4f impoved 	
. 

Hot Climate Wheat Screening Nursery, variability in radiation, temperature, 'and rainfallgermplasm 'consisting mostly. of non-CIMMYT materials 	 <
ovei the shortened planit development stages.,A,.urrently remain -. and up to. now distributed within 'the South['and

"unexploited. .Southeast Asian regions, was made available While it is said that elevated tenperatures are ' on a global scale. InThailand, for the first time maj or constraint to high'.wheat'yields in the
-~since the Thai wheat breeding program began 

,a 

tropics, this isnot exactly correct, In a paperin the early 1970s, some locally made crosses' given at a meeting on wheat productionwere included among'39 outstanding lines, constraints in tropical..enNrronments held,in 
,
identified 	in multilocational trials.. In ParaguayA - ,7 ,., . . ,,, , r , , , , , 	 . January at Chiang Mai,'"'hailand, H.M. .Rawson: , , ,'U .A, ; - ,
' , -	 , ; .A , ;', ,, " ! ~ < 	 , ,q 
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i for testing during '1988 in: Paraguay, Bolivia,! i ! j, ,~
ii: 
 ,/~%i' : ! i , V i : ' i ' , '! ~ii: ,! ! ;? i:.!!i~:! ':? i ! !i / 	 the effect'of temperature, in reducing planti ? < , ~ ii, ! ,Lii , i , , V i : . i i i~ ! '! :; ! !i! :! ~i ! ! (( , TA .,, 
' ! ;i! - ~ ,;! A i ! 'i i i~ '~;iand Argentina., development phases, creates increased 

demand 'on the rate of supply of the mainClfIMMYThosted' 10 in-service trainees and growth resources-radiation, ,nutrients, and' seven visitifig scientists from Indonesia, the. .water. In fact, he has obtained 10 t/ha from
0~~ ' Philippines, China, Burma, India, Thailand, ' the variety Tobari gr'own at'night/day>Malawi, Nigeria, and Su'dan. 'Amajor . temperatures of 16'/341C with nonlirnitinginternational conference on) constraints to ' radiation, nutrients, and water under' controlledwheat production in the 'tropics was held in conditions.

Chaing Mai, Thailand .(see Conferences and
Workshops section for details). 	

.' ' 

~. 	 Prime management concerns-Under average~
wheat-growing conditions in Southeast Asia,Inthe next section, our wheat agronomist in the number of spikes produced per squareSoutheast 	Asia has som'e pertinent .meter is rarely~more than'.250-300, whichobservations on wheat crop ma'nagemen~t in .. keeps'yields'in the .1.5- to 2,O-t/ha range.the tropics based on four years of experience Uenotypes tested so far have shown littlein the region. ' variability for that factor. However, with qood
fertility and adequate 'moisture, tillerCrop Management Research populations of.'450 per .3quare meter, arid'In' .1987 we intensified our com~mitment to crop 'yields. 

A 	 between 4 to 5 tlha. have been attained,management research- '(CMR). 'For example, '"This 'indicates that' prim~e doncerns of Awheat~agronomists and breeders in th'e South'and crop-management in'the tropics are .toASouthe/ist-Asia regions began imp'ortarnt" 
' 

encourage practices that minimize the effect of ~sustainability work involving the rice-whreat temperature and maximize the availability ofrotation.i The rice-wheat cropping pattern ', nutrients and rmoisture, ~ repiesents approxima tely 17.7 nmillion hectares ~' or 28% 'of the cultivated wheat 'area 'of' South Seeding date-In most localities ofASoutheast'arid Southeast Asia, What undoc~btedly-will. Asia, the usual one monith'seeding periodbecome a'major point inCIMMYT's, o'ngoing results in an unexplained. yield plateau. IThis,'str'ategic-planning process is that CM~R is', plateau may result from thb'ra'di'ation eceived i
-cosidredparicuary appropriate for suchA" 	 per unit tempera ure beipg')ess variable at lowumrargin'al environments, where many of the Ilatitudes or may be due to'Urrent yield, levels-benefits~of imroe gerpasm currently bigwell,,below the~genetrc pinil.T~roied3el being 	 potentialsi There 



., 
' "'' 

are lim;its o e n , the sedi ng: perio: Future chaleng -i s-I addition to ncrease 

d;il !;' iii I' iiiI i1 -' 

U;".seeding too early results in excessive disease resistance, breeding priorities in theut i ~/t 't'. - J, J'isotemperatures during juvenileplant marginal environments should be' aimed at
development, while late seeding results in , increasing productive. tillers per plant' under hotrapidly'increasing temperatures during grain conditions and developing plants with rapid 
illing. Late seeding is the greater problem iiearly rootigrowth. However, evenwiththoseAsia, due either to late rice harvest or gains in germplasm, the gains fromdifficulties in'converting rice' paddies into ~ management research should be substantially


seedbeds suitable for an upland crop; Minimum greater. The challenge appears to be finding
or, zero tillage may offer a solution to that out why it is not possible in'the majority of

problem, althoughdisease and insect problems Southeast Asian environments to obtain more
will requiremonitoring i' than 250-300 spikes per square meter, when
 

isolated pocketsewithinthe same climatic

Seeding depth-Generally, a seeding depth of conditions can support 450 spikes *The 
about 5 cm hes produced plants with superior reasons may be tied to a comnplex .relationshiptillering, larger leaves, and more grains per' of soil physical problems, soil pathogen andI
spike than shallower 'depths. The~practice of mpcoorganism ,tacks, and nutritional factors.hill farmers in northern Thailand has been '. (ihe practical s61tion to that dilemma would'relatively successful. A hole is made, seeds are ,$ave wide impact, not merely in the tropics, 'inserted, and a small amount of soil is placed but over millions of hectares in the' subtropical
over the seeds; the deep placerment of the wheat-growing regions,"
 
seeds provides a coolerEenvironment for
 

Senhanced root growth w~hile the sh'allow seed Training" 
 icoverage allows for rapid emergence and Wheat improvement and production in-serviceearlier start of photosynthesis, Up to six tillers .courses provided practical training for 45
 
per planrt have been recorded utilizing this 'wheat researchers from 25 countries in 1987 Ray Villareal, Wheat Program'

method in environments where other seeding (see table, page, 401). training officer (left), explains

methods rarely have resulted in more than two the day's field work at the

ear-bearing tillers per plant. Improvement-The improvement corehas Tlc tto o18 

'
 

cours iprovement trainees Freddythree main educational obje'ctives: 1)providing Fernandez, (Bolivia), Sevket
Friieapplcaion-ecause of the generally trainees with research skills and knowledge " Metin Kara (Turkey), U Kyin'>low fertility of lowland rice soils in Southeast needed 'to run a wheat improvement program,4 Po (Burma),,'and Edgar.-~Asia, wheat cultivation in,rotation with rice Guzmnan (Bolivia)l.


cannot be considered 'unless fertilizer is 
 'I"74

S applied. However,' nitrogen efficiency is low,
typically generating a response 'of about'8 kg
of grain per kilogram' of nitrogen, which in 
some countries barely covers costs, There is

Fertlize Bino evidencea~that splitting nitrogen, applications
[or that different nitrogen sources affect the,

efficiency.~Response to phosphorusapplication

has been'negligible, even though mnost soils in .
 

the region are' phosphorus-poor, 'Sulfur'
 
deficiency is becoming widely recognized,and Q
 
multiple'niicronutrient deficiencies'are now

being dia~gnosed. Those problems obiular 
~partof the'Yreason for'the"'"' viousear 

has~bcome 'clear ihat fertilizer maae n 
Scan~aff~t 

.,It 

the reaction of wheat to many
tropic~al diseases. The relativiely-weak
pK, tho0se diseases perform best on 5 athogens o6f 


cros growude lessthan optimum, '
 

conditionls be. they lo6w fertility; waterlogging{,.

dro ,iuht, 6or~hdavily-coi 1 ac'ied 'oils. The
 

V cto~ hs dieae 'sh'ould be> 
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Visiting Scientists Aid in Karnal Bunt Research 
During the first half of 1987, Dr. H.S. 
Dhaliwal, senIor scien ist-cutjr -directot of the 
Regional Research Station of Punjab 
Arjriciltuial University, spent several months as 
(I visitirg s(ientist, sponsored by CIMMYT's 
iw itllowsip prgrarn. He was attached to 
the n;atholog, piogami 's Karnal bunt project. 

Kariil hnt K3i is a disease of wheat and 

titiak caised hy the weakly pathogenic 

hinqgis, 7l/tia ir lica, The disease was first 

Ivpor ttd f,'ii Karnal in northern India in 1930 
Since thent KB has assumed epidemic
propoitions ie r)itfern India and has spread to 
a riurmber of othe;;r countries, including Pakistan 
,nd Mexico There is an Jrgert need to 
d/-lop KB-resistant wheat varieties to avoid 
deterioration of wh.at product quality and the
disease's spread to other parts of the world. 

Dhaiwal, working with our pathologists and 
rising the research facilities at Ciudad Obregbn, 
discovered new information ort the disease 
organism's complex life cycle arid, witn 
another Indian visiting scientist, worked on the 
dfevelopment of approaches to screening for 
ro~srstane com-rpcnents. 

Updated life cycle--Until recently little was 
known of what occurred in nature during the
 
period between the production of primary
 
sporidra and the appearance of bunted kernels
 
in the mature wheat spike. Laboratory work
conducted by Dnaliwal :rid CIMMYT 
pathologists showed that allantoid secondary
slporidia are likely the Most con-irrion iricitant of/\
KB in nature arid that the opening of glumes atanithesis 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•secondlary 

partially system ic in the rachis and rachilla.
Dhaliwai claims that, under both natural andartificlal inoculation, the disease spreads to 

adjacent florets and spikelets, infecting as 
many as 30 grains around the primary infection 
site. According to hin, the highest damage to 
the grains occurs at the spikelel of primary 
inecrior while systemic spread results i point
infections or outbreak on the kernels. In the 
infected spikes. KB colonies are also 
estabrished in the florets, especially between 
glume q id lemma or lenma arid the dorsal 
seed surface to produce more allantoid 

secondary 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 pathologistfor the Division of Mycology and Plant 
Pathology of 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 Inprovement, 1985-86.
 

- Primary 99 Partiat 

Airborne , infection systemic , sra 
. . .. 

Multiplicat on on
 
wheat and other 
 grainplant teaves i ISubsequent
 

Allantoid ..
 sped to late 
... Fiifr secodar tillers . lmilrs( 

sporidia sporilisecondary
(soil Surface Soil sufac, Whorlo , and threshing 

Germinating -

Primary sporidia "Nr- Telios 


on whrl Germi natng 
 solbornes 
(sickle shape) i solboospores 

Dhaliwal's updated life cycle af T. indica. 
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*Scab Workshop for the Southern Cone-This
workshop, held in Encarna'ci6n, Paraguay,WhaPrg(eptember 7-1 2, was organized by ourWhaPrg mm 

' 

Suuthern'Cone 'staff with the help ofth, 
Paraguay national prga.Themetn 
looked at current advances incombatt ing this 
serious wheat disease and planned future ' 

strategies. A major accornplishmietwst e 
together the C1MM VT scab prograrmi now 
based in Paragua, with the regional 
collaborators to devielop fuhtuie integration and 
testing of selected: germplasm at key locations 
in the region.~ 

~ .. " ' ' 'priniarily' 

The Program's multidisciplinary team 
consists of 21 international staff at'~ 
CIMMYT headquarters, and 17,posted at,~ 
locations outside of, Mexico. Most stapffatF 
headquarters are engaged in germplasm; ~ 
improvement, crop'management, and ': 

;training 'within jthe bread1 wheat, durum& 
wheat, and~triticale improvement 
programs or the support programs that 

contribute to them. Those. 
'Regional Wheat Workshop for East,.Central, 
and Southern Africa-This metn, onl 
sponsored by CIDA and CIMMYT and held in 

', 

~ 
working in outreach concentrate mainly 
on'irect support to national agricultural 
rsac igas 

~ 

Antsirabe, Madagascar, October 5-10, wasF 
'attended'by' 30 scientists representing the' 
nationalnwheat research. programs of 11 
countries in the'region. This continued the 
tradition of biennial meetings for therrwegion
which began in 'Zambia in'1981. Zaire'and 
Somalia were represented for the first time.. 
Papers dealt primarily with agronomy, 
breeding, and pathology problems unique to 
the region. Participants urged the decentralizing
of germplasm screening in East' Africa,' which 
would give responsibility for hot-spot screening. 
and~germplasm distribution to sev~eral of the 
larger national programs. Publication of~the 
workshop proceedings is 'scheduled for later in 
1988. 

:Regional Conference on the Septoria 

.. ... 
Diseases of' Wheat- Thisconference,
finafncially supported by the Government of te 
Netherlands and held in Montevideo, Uruguay, 
~November 8-12,' provided greater insight'into 
the problems of septoria tritici blotch and 
septoria nodorum'blotch-major constraints ' F 

F within the Southern Cone of South America.
Papers presented provided new information . 

applicable, not only to the Southern Cone, but' 
also to many other areas of the world where 
septoria. diseases-are a probem. Distributed at

'this~ meeting was the newly published manual, 
i Diseases of Wheat., Cn and 

Methods of Disease Management the first in a 
Fseries of wheat disease manuals planned byF

CIMNAYT.'' 
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Direct Support to 
National Research Programs 

Regional 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. 

* Adea ReionGerpipasm,
* 	Andean Region
* East/Southern Africa 

a South Asia 

* 	 Southeast Asia 


(wheats for more marginal areas) 

e 	 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 
* 	 Turkey


Pakistan 

* 	 Peru 

Training 
Offers in-service courses (onimprovement 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 serveas direct 
conduits of germp!asm to national 
programs; information returned by 
cooperators also helps stt priorities and 
direction of the crop improvement 
programs. 

'Support to GeU 
DevOpment 

Seven support programs p~ijarily sprt e 
the crop improvement progams,, bito"' 
some degre: also supply a iirie air of 
technical assisstance toibilate;aIand 
ri.gi6na.a!, po-is. -

-
developrnmt 

Us,s traditidnal breeding methodologies
to'produce raterials with specifio

Icharacteristicsfor us iby th bhmae 
wheat,, durum wheat and.,riticale- < 
programs., 

Germlasm bank .Maintains working collections of breeding 
materials primarily, to support the researchoi;Program scientists and natlonal 
program collaborators. 

Crop management
Counterpart of germplasm improvement
that,covers six major areas: training, 
support for nurseries and station 
management; agronomy, 6f new materials 
from the breeding programs,. stress 
physil6ogy, agronomic management and 
:patfhology, and on'fai3r trials. K__ 

IndusVial .quality 
Screens material so that breedingprograms may obtain the variability in> 
quality characteristics required'to saji
national program needs, 
.
 

Wide crosses
Impcovn8 disease resistance and 
tolerance in"
wheat throu!gh ir
and ,y ..... ... 

i bidizi 
Patholo .y
SerVes the crop improvement Progfra'
but al6arries out basic researchon 
epidemiology, host-parasite interartiriz 
pathogen variation, and genetics of 
resistance..> , , 

Seed heauhh 
Provides a,comprehensive and
coordinated appioach to. seed health 
problems and is responsible for all 
Sstndard tests for: seedborne pat ensgin 
germ plasm destined 'for: internationa 

-:distri6uti6n. . 
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Ecoomc' Res'arch 

For the Economics Program, 1987 was a year A diagnostic study and two cycles of trials
of change, Some staff transferred to Costa have been condced-n the i
Rica and Malawi, and others left programs in ''study area T uf Resit oneaiand.N
Kenya, Haiti, and Pakistan to take on new cycle support the hypothesis that applying ureaof: th" , responsibilities outside of CIMMYT. Although is profitable whereas applying compoundBecause othe the bilateral projects of the Center's Maize and fertilizer is not, because thefe is no response to 

variet*y of challenges Wheat Programs in Pakistan came to ai'end in phosphorus or potassium.
researchersmust 1987, an economist continued to be based in . 
,,,sod ,,a
respod t"i,i bilateral program with Pakistan to work with Researchers of the Ghana Grains Development. -staff of the national program to help strengthen Project, with the aid of a visiting staff member

conducting on-farm the capacity of economists in the research of the Economics Program, developed a'
research, they are system. . - . " questionnaire for a survey in Ejura District, ancontinually called . . important maize production area located in 
upon to develop The predominance of change in 1987 did not '.Ghana's transition zone between the forest andnew,methods to mean that our research agenda received less savanna. The survey is designed to examinene ehost attention. Work continued in five main areas maize and cowpea practices in the major and 

, make their work (see box, page 51), each of which iS featured - minor rainy seasons, as well as the availability4 more effective. in the following sections: technology design . . and use cf certain inputs,' including seed and 
and evaluation, policy issues in technology fertilizer. The project also continued to assess, 

.4' ''utilization, commodity sector and policy ' the adoption of, recommended maize
analysis, research resource allocation and production practices in a stud%/ area of Ghana's,
research impacts, and training., Brong-Ahafo Region. 
Technology Design and Evaluation . In Haiti the on-farm research program has " 

The Economics Program has collaborated' moved into anew area, Petit Goave, with a ,

intensively with national programs in 
formulating, demonstrating, and 
institutional!zing 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 

more complex farming syster' in which maize, 
sor um, and pigeon' peaare grown on steep
hillsi es' A first cycle of zero tillage and erosion 
contr'6I trials was 'evaluated, and preliminary 
result, indicate a 26% yield difference between 
the farmers' practice, burning,. and the 
alternative practice, mulching. 

4 

4 

iEconomics 

4 ' 

' 

on-farm research programs'conducted by ' 

national program scientists. Mexico's National 
Institute of Forestry, Agricult, ire, and Livestock 
Research (INIFAP), with input from ClMMYT,; 

staff, continued on-farm research'" 
projects at several sites in the southern zone. 
At La Fraylesca, Chiapas, three verification/ 
denonstration trials of a recommendation on 
liming soils were harvested in 1987. An ' 
analysis of the results showed a yield increase 
of 1.4.t/ha from the application 'of 2 t/ha .. 
lime. The marginal rate of return to liming,' 

' including future residhUal effects, is 400%, 
compared with a cost of capital of 80%. (The
marginaI rate of return indicate what farmers 
.can expect to gain in return for, their ' 

investment when they'adopt a new practice-
in this case, liming.) 
At another site inLHlis 

' 

Developing methods-Because of the variety 
'of challenges researchers must'respond to in 
conducting on-farm research, they are 
continually caled upon to explore and develop 
new methods 16 make their work more 
effective. For example, in a study of maze
based farming systems in northern Pakistan 
(see box, page 46), researchers developed 
methods to valulgreen and dry fodder in order 
to assessthe relative importance of -grain and 
fodder in the farming system.;" ' ' -, 

Another issue with methodological implications' 
for on-farm research isthe economic valuation 
of long-tefi 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 

At anothesi"t. inLacoa second 
cycle of on-farm'trials was planted n 987. 
Results of the first cycleof exploratory 

'eed to assess those effects is becoming bre 
urgentasithe continuing health of the' 
.ecological environment iNwhich agriculture is 

4 

a critical factor in explaining farmers' fertilizer. 
~ma'nagem~ent 'practice's. ~ ' ' 

wewill begin' to review the main methodsand 
"concepts 'involved in the economic 'analysis of 

<4"4~ "V'4 4. long-term effects. ' 
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<tI 

exlntionandc~ deostato onfrhof prvdd ya arclurllaer0-isse
 
scentist ar.. cosdrn o oaap hs 
 epne nder farmers' conditions, and,2proedrestotheir own institutional setig.I nomto nisiuinlcntanst 


institutionalizationoon-farm researchAwith in 
h
 

retiona pgrams has cgbeen an 
farmtle tevel.tyexaml e r ation o 

gainen important resuts fom onfarm exeriments ndsurtea aohe Economicsnieing18Programr respoanesc ties e hwitohdandthse undter foarmlevesi crditoicyitorpicymakers andinput supie an2hail
 
th CntrAmerica ntibute ofrAgrico the efteu a 
 ppointed the wanto e in 

Sciences MCA) project sponsored by the marketing fertilizer in Hait andMexico.
 
United Nations Development Programme 
 .(UNDP). The project's two interrelated goals In 1987 studies undertaken over two years in
will be to establish on-farm research 
on basic Pakistan were used a'sa basis for
grains within the nati( nal programs of the recornmendations aimed at rllucirng the
region and to reinforce collaboration in on-farm possibility of a rust epidemic. Since the Greenresearch among them. CIiAMYT's two Revolution, Pakistani farmers have been slower .economists for Central America and the than their counterparts in ecologically similaraCaribbean are now based in Cosa Rica, where areas, such as the Indian Punjab or Mexico, tothEy will support the project by developing and switch from one improved variety to another,
offering training in on -farm research procedures Furthermore, since large areas in Pakistan were
throughout the region. often planted to just one variety, varietal
 

diversity occurred only when farmers made the'
We also continue io explore issue~s related to transition from one dominant variety to
the institutionalization of on-farm research, another.Perhaps one of the most crucial issues is how
 
to strengthen linkages in national research
 
systems between commodity programs and

disci-ines for both applied and adaptive

res~earch. A principal contribution of the 

A,
 

\f:<Lrarming systems perspective in agricultural
research is its potential to do just that it 

' ,>
 

fosters an explicit farmer orientation in research
 
through strong links between researchers and
 
farmers and often implies that other links in the
 
research system between commodities
 
and between disciplines mu~st be strengthened

as well. However, the solution to strengthening

those linkages is not necessarily to create a
 
new on-farm research unit, Often it is more
 
effective to improve c o mmunication across
 
commodity and disciplinary programs within

the existing organizational str'dcture.
 

Policy Issues in
i Technology Utilization 

The Econormics Program's second major area

ofework fcsson policy issues related to


hnology Many policies-on the

delivery of fertilizer or seed, marketing systems,

credit, or, extension-influence the potential

~utilization of new technologies generated

through adaptive research.lBut adequate farm
 
~ is not always available to
level information 

pollcymakers whjen they take decisions that's
~j'impinge on input 'and marketing systemso freshl a~rs lg**"r tvt 
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, amrfrom Swat 
VNalley, Pakistan. 

S-'' 

Joint Pro~uction. of Maize and Fodder in
 
Maize-based Farming Systems in 'Northern Pakistan,
 

,,farmers'Several studies' unidertaken in th6 irrigated Criteria .for. m'aize rn-gnagement, The 
valley of Swat District, the largest maize- third survey, on~crop mianagement, was
producing district~in Pa kistan, offer agood conducted over three' consecutive years at
 
example of the 'value of athorough diagnostic maize harvest time to record farmers'

investigation of complex farming systems (for, management' prctices .inspecificfields as well
 
more details, see Byerlee et al, 1987). The as measure plant density andjilds, Some 250

farmers inthe area follow'ed practices dfferin~g fields were studied,~1
sharply from those that had been " 

recommended and extensively demonstrated by Those three surveys highlighted the importarnc

research and extension over the past 15 years. of maize as"a dual-purpose-, grain'and fodder

They planted maize by the broadcast method crop. Approximately 100,000 plants/h'awere.

at seeding rates greatly exceeding those I; removed for green fodder, which together with

normnally observed for~maize and thinnesd plants, dry~malze stover, accounted foir nearly half the
 
continuously throughout 'the season. To~ value of production for maize fields. Those'
 
understand farmers', motives for rejecting some figures were e~venr higher for smnall-scale
 
of the recommended 'practice's,. researchers farmers ermphasizing livestock production,
initiated aseries of studies in 1983. Furtherimore,. it 'was clear that farmers", 

"'recognized the tradeoff betee gri nd,The studies first sought to develop aclear fodder production but had evolved a very,
picture of the farming 'systemns inthe valley. productive systesm that provided, average'grain 
The dominant characteristic of farmers' . yields of 4't/ha in additionrto fodder yields,resource base wa's their small farms, 'which Although the recommended technology.jyielded 

, 5 t/ha' t in .averaged less' than one hectare. 'Certain - lr. .aseyields wa' not s 'ufficient 
features' of those 'small farming systems' to cornpensate farmers for the highier cost of 

.suggested that crop and livestock 'production: inputs andthe value of green arid dry-fodder2
would be closely, integrated, especially through. they would have to forgo .' 
the use of'crop by-products as fodder.~ 
Livestock werean important source of income Those factors explained farma rs' rejection of 
for. a'slgnificant'group of farmers. Forty' percent most of the recommended 'practices related to 
of farmers"'owned three or'more cows or seed rate and line plantingas well as their' 

buffaloes, and 22% owned I'four or more, well continued use ofd mraize 'as Iadlual purpose crIop.
above, normal subsistence requirements. The surveys also~ indicated that the tradeoff~ ~ I 
Livestock numbers'had increased over time, 

. 

between ri'n odr rdcsmgtb 
and hifed for 'the' recommended improved variety,ad armrs romca tl ~tohigher

buffaloes, which are almost exclusively stall ha Whte hich'was observed&to h'ave,

fed. At &esame: time, long wi'nte'rs,' especially> 

'' 

less,den'sityi'toleranbe (that SIa highrproportiiou

in'the nearby mountains, had 'gehriated high' 'of. plns,uner amr agement,'

demand and prices for dry fodder,-~'-.~~ 

-re 


V 

The Ud~iagnosti surveys provide th bIguasior,
The extent and implications of using maize as identifying research and exter-ion-priorities.Q 
green and dry fodder were not sufficiently The subsequent~program of 0117farm-~ K 
understood by 'research and extension workers.' 'experimenfts planted under, farmer. -management

-'Maize scientists and 'social scientists conducted ,confirm~ed: nealrlyallithe hypotheses gener~ted
three types of, survey'sto help clarify, those .. by the~sres Patydet~nomtofo

issues. They first monitored aIample of m'aizer Lthose studie§vrietal vrfiaitralsndA
 
fields from rplanting -t6.,harvesting to record' dissemi 'na on n Swat Valley switched from~n
 
plant density/irnoval at various stages. At ' ,the fulsa~ ait,,ahdWie;:'

each field visi; arers-were' di~k ':,bdut the~ midseasoh-jriety' Azam,; w~hich allowed~
 
kind ancdquantity of. feed !they had given their' prm'ersi orefteflexibility in.planting datesan

lietco hprvosday, 1.11iso exhibiteddnsi toleran e6similar to the'V 
,~brer .~~ var~-,iety; ther 'omponntso f u -' 

''' A seconud, informal-systems survey' was next G',omended kage' in-c ding. ther use,,of'1 
Organizedtoobtain more information on'the"V~'~ phosphorus, 'were changred. tdolconforr wi 

'cfdder'calendars'a ~~mr~nd"" 4 
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stronl drnthreainder of'ecntur, Ftrtomdt studies-in th~e futr, h 

and self-sufficienypr ojctd: to fall in all of:. Progr!am will !seek oc llb rtewt-nto athe world's"major regios, The most program resea in ealuating the util
eceptional grwth in is commodity thden for intprt utr sectotudies to uesuarc 

likely to occur in Africa, although many African managers Those Studies are probably most
countries may lack foreign exchange to import useful when rapid changes in supply andcereals. Some Asian countries that are demand occur or when the maize or wheatpresently clos,. to self-sufficiency in cereals ore sector undergoes significant policy reforms that,likely to become significant;importers once have implications for future payoffs to
again, especially of maize for feed. researchi The development of rapid, low-cost 

methods for commodity sector analysis mightThough many uncertainties surround those be-one possible contribution of such studies,
projections, their basic message is that growth
in real incomes is a critical determinant of Research Resource ' Imp..ct
future demand. If incomes do not recover to Allocation and Research impacts
the rates of growth seen during the late 1960s CIMMYT devotes a small but increasing
and the 970s, demand forcereals will Slow to amount of time to analyzing the allocation ofthe year 2000. In that case it is probable that research resources and to evaluating theglobal demand can be met from increases in productivity and impact of research. That .setsupply, But should economic growth rates of activities, which takes place mainly, but not recover to the level of the 1970s, the world exclusively,oin the Economics Program, aims towill experience sizeable upward pressure on provide information and analysis to managers
demand for cereals and, ultimately, on real both in national research programs ard in* ' ,grain prices. In any case the analysis of supply CIMMYT itself, and to develop appropriateand demand emphasizes that, if the poor are to methods for nati6nal-programs.to study 

it is necessary to focus research ' :  ii.:- , . receive~~research,the major benefits of agricultural on these issues.. - . .. : . ::... .: . . S>.:, .. 

regions where maize and wheat are important. Research resource allocation-Researchin the incomes of poor producers or diets of managers are compelled-to rationalize the. 
poor consumers. allocation of resources to meet multiple and 

. . sometimes conflictinggoali We sWitoi 
provide agricultural s eekto 
information and analytic tools to help in making
decisions about the distribution of scarce.fu-ds 

Increased irrigated area and personnel among competing crops in a 
zone or between zones for a given crop WorkIncreased harvested area .to date has used the techniques of domestic

Otherfacor ,: resource cost analysis to determine the
facors 

r- :alternative crops or production techniques (see
box). Those methods are especially appropriate
when price policy distortions hide the 
underlying comparative advantage of a crop 

Othe profitability at the farm and national levels of 

or
production technology, in aregion or country. 

In 1987 we continued stud ies inresearch 
resource allocation and,:n conjunction with theCoarse Grains, Pulses, Roots, and Tubers 
Center. (CGPRT) in Bogor, Indonesia, helped 

Sorganize a workshop entitled, "Research 
VaitlIncreased 

,.improvement', 'Resource Allocation anid 'Comparative ''friies Advanhtage." The thre'e-week'workshop, 
"A" A sponso'redby-the European Economic,' 

"A'AFA' FCommuniity (EEC), br'ought together senior~
~'F$FFFA.research managers an nlssfo i Asian

countries,and a number of resource persons'Ffactors contributing to 
A 

Increases In the global supply of cereals , '"fromt.1Fl950-1985 (percentage of total Increase). universities and development
o"'rganizations around the world, It was~FF'FF~F.F.. designed to explo,1e alternative ways to decide 

F 

F 
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Comparative Advantage and Policy Incentives 
for Wheat Production in Zimbabwe 
B.:vveen 1965 and 1975, rapid growth in 
wheat production transformed Zimbabwe frorn 
, niet wheat inporter to a net exporter. 
Howewr, dmii nestic production has not kept 
pace with durwind, and renewed wheat 
imports have drained scarce foreign exchange 
lid heightened concurns abou! the erosion of 
ito alifood scurity. DT (itiestionof whether 

0i rio wheal production should be continued 
d.)'or .panr d thu. assumres critical 

nplirtanei II the tood policv, debate 

In 198/ we etnditook a st;dy (see Morris 

1987) to est;ilish wf ether or not Zirnbabwe 

enjovs a comparatve advantage-' in wheat 
pioJi,: tion annd to assess the effects of 
govwrntnent policies on producer incentives, 
(tCornrr itive advantage is ai expression of the 
i,ffiincy of using local resoarces to produce a 

miicular product.- in this case, wheat--when 
mnwasur9( agait st the possibilities of trade )
1 nsoirce calculated for sixcost ratios were 
eatjocomtOicial crops-wheat, malze, 


;ovbeans, grotdnuts, cotton, arind lobacco--

tjnde:r several scenarios in which and andor
 
watet limited crop production to determine 

which crops represented the most efficient use 
of do resources-estic 

Preliminary results o the study suggested that 
present agricultural policies provide incentives
for commercial farmers to allocate scarce 

resources efficiently (in most cases to tobacco 

and cotton). Results of the Study also re ealed 

how government policies affect the economics 

cf farming, sometimes positively, as in the 

case of subsidized agricultural credit prograins, 
but niore often negatively, as in tne 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. Bur in times of 
drought, when farmers niust choose between 
iirilating wheat and irr igting other crops, it is 
rnoru efficient to use watur on tobacco, then 
:Oton, arid lhrt maize. An implication of this 

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

low are future 1,,anges in world prices likely 
to affect Zimbabwe's current pattern of 
comparative advantage? The profitability of the 
six irrigated crops was recalculated using 
projected future prices for the year 2000 for
oLutpLits and fertilizers. The results suggested 
that future developmenis irtglobal commodities 
markets probably will not eliminate Zimbabwe's 
present comparative advantage in producing 
tobacco and cotton. Although past forecasts of 
world cormimodity prices have often been 
inaccurate, the lact that tobacco is nearly ten 
tirries as profitable as the highest ranking grain,
and cotton nearly five times as profitable, 
suggests that relative prices a: 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, Zinbabvve's current structure of 
comparative advantage could change. Further 
restrictions on trade and transit through South 
Africa would considerably affect the agriculturalsector by influencing the availability and prices 
of imported production inputs, the prices 
rcceived for agricultural exports, and those paid 
for food imports. When high rail 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 appropriate 
should access to a deep-water port become 
restricted. In t;eat 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 
consumption. 
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,:'~~economics conhcepts in taking those decisions. maize anhd wheat research coordinators :.:i 

rsacmaaeshdto choose amo'ng a and wh~eat across§ regions. The Program: will bei: 
fe eldfndatern-atives 'in:making fairl : more fle ible in-the techniques used to'i analy ze 
mao:udmnson resac staey usin fthat nature and wil actively, 

Ov e r the next two y e ar , w i l b l r o co o i t n t o e s u i s 
..............., . ... . "' requests to analz pecii questions... 

Tranin7 ; : research :resource allo to n Th e major clien t,, Ev l a i g t e r d c i i y n m a t o 
'.. : ,for, such :work are regioa resarh directors; reserchDurng ,197tePormok

prliinr step to..establisS a naew program,In addtio to th insrietanigporma 

:i)agricultural :research. It will be devoted t 

e specially CiMIMYT s,; onhe por Eut 
,ise r fencm lx nolving an :analysis 

upontheallcatonf reearh rsoucesand sceengmtoeuts the aoatio resurcesTw 
alsoto ~poe imlcatonsof'h ofnwtehoogopactcal ean arossa within reionforusig comdite oc oreecnatina 

ecnomcs oncptsin akig tosedecsios. nali and whprieat resch o rionalo~ifiaonlanles rurleole, usetheonePartcipatson fcuse onl fresarcath resourceslctonmizeituaionsin wichrsp 
few wel-defied ca'altrnaties 'in'makinifairlssedoerlie in th teiqoruedtt.alz 
major on'~ ~rrresearch~ ~ ~~rannqusinbfta adwlciey 

tecnogyb smllscl ersneseiyi 

~ ~strategy. ~ jugmnt aurmrgin acl arne) aind.sef how ricecaneinvolv nationaliprogram scntistsandfte 
Oerth il su Ad treo. tecl* nxttw yar, e b aer tr a::;.0ffecie.tcanctmistsinoo rco thot se sudis..r.na s a arta!ing poin isn :.:::

r'miearequestspecificntanalyz ofd • whtr'itotetorssquestion stin.f gO tedis nligributionaco seqe cilof .:ireserchresurc Te mjorclints 'the rodutvit and impateofalocaior. evaluateigs
''''' or sch'ork reg-iong syterergionaresarchdiretors 987 roigramxtooking 

ovpeiar teps trop newpprogram,clesalshnewrma'ze andrweatcho aloi CisMMYT :
J Etop iaednya Za988, aondthe wipacSimofawill asse b foiebr on ,he imbe lette in to t roles/ ofaclurals wresoferch. It willedvted to'in 
4, 'bpetenndrstdigh inhermac trof rih,'g

eousecallrviymazet rnsd CIMMYTntheinco eofEqitpoor ewhtatith poor f 
..............an th it o o rcns umers 

'lndlssrual pepe,. of kwthe useiofa newra 
More ~~~ ~ ~wha ~n1az.I ~ hr areas), andomaio~ ~h ieso ~ ~ eercaria of hhw price chngsf 

World~~~~wlcsonsumerstteaoe infrmaio ontibt oftef hmato the 'nesadn 

'raieansearcihhe.c~'s fpor 
5poue0adth it fporcnuesi 
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Economics Program 

Economics Program staff are primarily
concerned with developing and teaching 
research (iiethods that range from methods for 
conducting on-farm research .and exploring't 
policy issues in technology utilization, to the 
economic analysis of research priorities and 
impacts. Considerable time isalso devoted to 
commodity sector and policy analysis. Th 
work of seven international staff in regicnal and 
bilateral programs is integrated with the 
research and training done by the four staff at 
headquarters. 
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Support Services 
Because information and data processing cut Kenya, Panama, and Paraguay and consulted
 across all of CIMM'-s activities, some issues with the staff of experiment stat:ons on special
pertaining specifically to these support services problems in the latter three countries plus 
are being addressed in the strategic plan. We "Malaysia, rurkey and Vietnarn . 

also anticipate that the research and trainings r '" .. . ' '' ' : . . ."' " " " " : : 
strategies emerging from our discussion of General Laboratories
 
many other issues will have significant CIMMYT has two general service laboratories:
 
implications, not only for information and data one concerned with cereal chemistry and the

processing, but for experim~ent station other with soil and plant tissue analysis, In the
management and laboratories as well. That is a former we assess nutritional quality of cereals, 
necessary consequence of their integral role in with special enphasis on quality protein maize,

the Center's work at headquarters and of their . During 1987 about 16,600 samples were
 
tndency to reachbeyond it, affecting nearly tested for various parameters indicating proteind
all of our cooperators in developing ccuntries, quality and the results were used by the 

breeding program in selection.In addition, we 
Experiment Stations began a joint stud/ with breeders this year to
In Mexico the primary responsibility of compare the protein quality of normal

expiriment station management is to oversee populations with that of quality protein maize
 

operations on some 500 ha'of land at 10PM) at different. stages of development.

various research stations and other Special emphasis was given to nutritional

experimental sites. The 'unit works closely with at the grEen maize stage, since this'evaluation

CIMMYT 'scientists and helps in many ways to product iswidely consumed in someinduce their burden of day-to-day field developing countries. So far, it has been found 
supervision, Most of that work takes place ai that OPM not only has a better amino acid
five stations in Mexico, four of which (El Bat6n, balance at the green maize stage but high
Poza Rica, TIaltizap~n, and Toluca) are protein digestibility as well. Electrophoretic

managed directly by Center staff and the fifth tests of maize proteins were also initiated to 
(at' Ciudad Obreg6n) by Mexico's National identify genetic material of interest to breeders,

Institute for Agricultural, Livestock, and Four national program researchers were trained

Forestry Research (INIFAP),. io the 'cereal chemistry laboratory during this
 

year,'
 
At the four stations urder our direct
 
supervision, we installed automated, electronic The soil and plant tissue laboratory serves the

equipment this year for recording weather data. Maize, Wheat, and Economics Programs as

At those same stations, we conduct resen-ch well as the experiment stations and'training

to ensure that variation in the field is kept to a programs.. During 1987 we tested about 1400
 
minimum, so that researchers can distirguish plant tissue samples and conducted chemical
 
maize and wheat genotypes accurately,Among tests for micro- and macroelements in 1600
 
the current station research projects a:e. ' soil samples, Physical tests were also done on

fertilizer and herbicide trials at Poza Rica and some soil samples.

Toluca, a weed survey and soil studies at
 
Tlaltizapn, and'a comparison of tillage of the two support aboratories also
'Staff 

methods at El Bat~n, An important by-product evaluate genetic and'segregating materials
of that research is the development 6 _ used by the Wheat and Maize Programs in 
techniques that can be taught in experimont selecting germplasm that is tolerant to the high
station training courses. ' levels of aluminum often found in acid soils .f 

thehumir tropics. In 1987 we e\,aiuated 350
"Training in experiment station management' is amples for the Maize Program and 3700 
offered both at headquarters and othr samples of segregating materials forthe Wheat 
locations around the world, In our inservice Program.
 
course, which is held once a year in Mexico
 
(see table), workers from developing countries Information Services
 

'spend about five months studying and gaining The'Informalion Services unit consists of three 
'experience in the whole range of activities that interrelatedgroups; publications, tne scientific'are intvolved in running an experiment station. information unit or SIU (which includes our 
This year we also provided training in Ecuador, specialized, library), and audiovisuals

development. 'Their primary objective is to 
assist ClMMYT staff 1) in communicating the ' 
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Countries of origin of participants
Inthe in-service experiment 

staton management course, 

: ,Africa : 
Ghana 

Kenya 
Morocco 

Somalia 

Tunisi 

Ugand 

Asia 
Indonesia 
Malaysia
The Philippines 
Thailand 
TurkWY 
Vietnam 

'Kfield 
Latin America 
Bwail 

Coi Rica 

Ecuador 
Guaternala 
Mexico 
Panama 

Paraguay 

venezuelMa 
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results of their research to colleagues around deve6lop new soitiware, install and attend to the
respective fields by pro~viding better access to assist computer users. Software developmnent 

'~"the results of research'don'e elsewhere," and 3) is the main task of our'6op systems-group, to 
Kin improving the effectiv'eness of maize, wheat,~ which one programnmer was added'in 1987
~and economics training activities., 

Tamount of emphasis given to each of 
those activities will depend very much on the 
outcome of. the strategic planning process,suha
during which we are examining issues such as 
the categories of information, products that the
Center should b' developing and~its efforts to 
increase the availability of scientific information 
-to national programs. There islikely 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
cldemand..with publications such as TheSeptoria

t~K'Diseases of Wiheat and Insect"Pests ofiMaize,
which were among the 66 titles produced by,
the unit this yearlsee list on' page 81).' 

It is also probable that the'Center will continue 
'strengthening its systems for helpingl ;'iii :: i :i ? !ii
!I ~ : i . i l~ "-4 ' ! 4 I! i i; i !, : tI @ ']!;! .'i:;i!}I i i i i i ¢ : : " i i i i li --'I ! + I i l 


-.	 colleagues in'national programs gain better : (compact disc, read-only 'memory), which isaccess to scientific literature. That service will mentioned in the section on the maize
become' more necessary as .the costs of . germplasrn bank,: page 23. CTA' will later~

-'' 

maintaining journal subscriptions rise and;-rnore sgelected national programs with'.provide

~efficient as 'the capabilitie~s of bibliographic 	 for 'reading the compact disc.'-'"equipment 

in formation technologies grow and their costs 
come down. We saw a number. of indications 
thisyear'of'increased 'demand for' our services 
(docum~ent delivery, 'database searches, and so 
forth) and took various steps to increase their 
efficiency and cost-effectiveness, The most 
noteworthy was to acquire the BASIS text 

<.management system arid,' using that software, 
to automate yarious lIibra'ry, functions, with 

iassistance from the Data Processing unit (for
details see Extra-Core Grants section). We also 
obtained the CDS-ISlS package developed by.
'the United, Nations Edudbtional, Scientific, and 
Cultural Organilzation(UNESCO) and adapted it 
in sucha w'ay that it canbeused on IBM PCs 
to doumn personal literatuire collections, 

~--- ''~local
Data-Processing "'"includes 
This uni1t p~rovides vital ulport 1r3all the major 

areas~lf CIMMYT's operations' includingreerci, a ministration nfrair services,
accounting, arn experiment station 
manpagement. ~Its 6tiief contribuionI6s are toconsult with staf bi sttisic~a'narsis,", 

d:,,-


A ; .7';: 

Another new staff member joined the':operations unit, which isresponsible for 
hardware mitnceadassistance 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 formpart of an overall wheat,'system, with the 
pedigree management 'system as its nucleus. 

'Much work4'also went into' the Maize Program's
Maize Germplasm Bank"'Inquiry Systerm, whichg
contains passport, regene'ration, 'and storage
data on all of CIMMYT's maize accessions and 
can be enlarged as'iew data'are gathered
through' evaluations of these materials. 'Inan
effort to make1 that irnform'ation 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 th'e portion of the 
database containing passport'data on CD-ROM 

. '- ' 

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 
developmen o 'fadtbseeping' track of 
fr ent of a atrabaes o 

The operations group is preparing to upgrade
CIMMYT's computing capacity by replacing our 
VAX 780 and 750 with tw~vo'TicroVAX Ills.,
During 1987,'the group was also, busy installing 
sompe 35 new IBM PCs, educating users In the' 
use of computer equipme'nt, and expanding, the, 

area network set.up last year, which
PC andl VAX 'terminals and will permit 

In strategic
planning'wie are 
examining issues ' sc s'h eti'' 

e'en rs 
informationproduct: 
mix and efforts to~ 
increase 'the 
avaiaiiyo
 
sciaiiyo

sinii 
information to
 
national'proga s
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Wheat 	 Wheat 

Project: 	 Bangladesh Wheat Program Project: Peru National Cereals Program 

Donor: 	 Canadian International Donor: Peruvian National Institute for
 
Development Agency (CIDA) Agricultual Researchr and
 

Production (INIPA) and World Bank 
Pledge: CA$ 4,680,000 

(US$3,744,000 est.) Pledge: US$482,000 

Duration: April 1982 to June 1988 Duration: August 1983 to December 1987 

Financial Expenses (US$1: Financial Expenses (US$):

Summary Previous years $2,181,000 Summary Previous years $394,000


1987 $ 321,000 1987 $ 89,000

Total to date $2,502,000 	 Total to date $483,000 

Balance available $1,242,000 	 Balance available $- 0 -

Objectives ];1 ,)v-i,d; o)l ,t,, '::;of Ow1; Objectives- lh 	 d to helpiro)uct wias d(.io:sll 

Jflt to l prodmH(.[tIO INIPA Ct rIs lISO-l,:l piro(gmr
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ri-sI;vi(:I! tr 	 T r() ri ; ticlpll it),i ig lloi(l an 1)1 tiril 

.set.Iw:tir(I l :(I(l
 
WIIIITil \6d,11 I ,111d 1 vI( fw )Jt01 Pl(ru
 

Activities in 1987 Iw, 11, l IItIe 	 ,(t)I i(rtrllhifiidvam 
timning ;Id 

I:Irrl, i n .i( tT'() r t I , ,i:tI ,) )htI I Il(I r thilri A ctivities in 1987 ()r-fk rrif aiitito oiriI: 
l, !ih 
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the VaiTitV KiirlIha lIt( WIltt I'it prtfvioLsly
 
OCCO)Tfll by viwt: 5 Slniilki VilttlTI Karncharl Summary of project accomplishments- he 
OCC l', 1i .?(I?W") 0 tTI ltIt I iI)IT)f 1 (,2, -)!)%. (If 111('t jJlt h IhkJICT ,lT 1i[pi(h 11rt W ES tIle 
area iTT,tul 1 87-88 5-1( Tr corsolidaBtio of S I Io,.lTlated brt(odirg 

effolts il tOw highlatinds Iro ol e coordinated 

program Hils fo(1d TIi i)/ower aold resources 
for Or-larm l)(ioorl': W(rk, which expanlbc( 
significartity durinq tilT ) ojL, lt four andi a half 
Years. IrnaIditi(ln, I wvleat Itdustry was 
established I tlITthlIiley astal Majes,,:(a of 

whee culitivatiori oso rapliJly to 3!)00 ihl ir 
1987. Awrago yiutlds n(ow ex(ee1d 4 t/ha In 
tne Peruvian Tih plateatiT (3800 masi), 
agronorTi(rpJtiwtwes for wheat production 
withot irrigato) w( r; i t CiIJ(d 
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Wheat 	 r -. ME.N=.	 Maize, 'tJ "nd Economics 

Wheat 	 Mai hie Econwhticsw 

cross program ar. o incorporate resistance to 	 ......_. 

Oecitives-The objetivem sa iumhatwd
 
graminearum,.and' Tilletia indica (Karnal bunt)'

and stress tolerances (salt, drought,'aluminu~m,

and copper) from related genera into wheat.
 

Activities in1987-An evaluation was,

conducted of the role of some cytogenetics

systems inalien 	genetic transfers for Triticum
 
a'estivum improvement. The systems included::% 

1)use of the 5B mechanism for enhancing F1' Objectives-The overall objective of this, 

'" '
 

hybrild recomrbination events, 2)development project, which grew out of previous work by.

of "paitial" or "complete" synthetic geno"ns .USAD addthe Pakistan Agricultural Research 
3) induced translocation production, and 4) Council (PARC), isto increase the availability of
callus culture for aiding gene transfers., improved agricultural technology to farmers
Diagnostic applications included the techniques th'rough' research'and various activities aimed
of polyacrylamide gel isoelectric-focusing and 'at strengthering the country's capabilities inf
conv'entional polyacrylamide or cellulose maize, wheat ' and social science, research. The
aceta'.egel electrophoresis. This~has facilitated economics component of the pr'oject was
the establishment of numerous isozyme' added in"1984 and, like the maizeand wheat 
variations among several alien species: components, is managed by one CIMMYT staff 
International bread wheat'nurseries were '~member.,

analyzed forthe 1B/i Rtranslocation through' V ~ 	 K
applications of glucosphosphateisomriase ' Maize activities in 197-THe 

' 

maize s t
isozyme, The year's actiies led'to eight" .in the project continuedto provide traini'a..d.scientific articles on the above topics.;' other assistance as part of an overall 'effort to§ promote a.more 	integratedmultidisciplinary,# 

' 

problem oriented approach in the nationalgra
maize program, "His efforts to strengthen ~ 

;L linkages between maize breeding, agrono,ppy 
' and economics 	and his involvement in'o'n-farm' 

- . research ~were. tied closely,,to activities of the ~" 
CIMVMYT, Economics Progam' Apart~from that

* 	 ~work-i'e'wa's involved in various aspects of 
' 

germplasmr development, goclial
analysis' andmechanization ofmaizer '" 

pro ucton. 

58 



0 

8 

a a e 

..... 
0 18 

a A 0'. 

e 

c 0 0 

Summary of maize accomplishments-
Although some funds remain for maize training
and other activities, the maize component of
this project essentially came to a close in 
1987, Its effects on maize improvement were 

* perhaps most stronglyfelt at the National 
iAgricultural Research Center. (NARC) and in the 

state of Azad Jammu and Kashmir. National 
maize breeders are now better placed to meet
the challenges of developing a cost-effective 
hybrid program that is closely integrated with 
the current population improvement scheme 
and of developing early maturing .maize and 
materials with improved tolerance to cold and. 
other environmental stresses. The participation
of the maize specialist in on-farm research'was 
most effective in Northwest Frontier Province 

NP) 'And ingeneral, the national program
benefitted considerably from in-country courses
and various training activities at CIMMYT .' 
headquarters. ' .. 

Formidable obstacles to improved maize'
production remain, however, notably the poor
quality and limited availability of improved seed 
and agricultural machinery. Maize research will 
no doubt be a part 'of.the solution tothose 

problems; but it cannot remove them alone. 
Suggestions as to how seed production and
other issues might be addressed were ' 

presented in an end-of-tour report prepared at
~'th6 close of the mnaize portion of he project, 

'' '~ ' ' ** ' '''''~ 

SWheat activities in 1987- Thirty eight national
~~.and 10 international scientists wet from 
'Multan to Peshawar, April 4-11, during a 

wheat travelkng seminar, A review of'the ' '' CIMMYT component of the Management of
Agricultural Research and Technology (MART)

project was held June 16 at PARC in which
 
provincial and PARC' ,NARC scientists and
 
administrators participated, Although funds
 
remain for training and consulting, the wheat
 
component of the project ended in September,
 
and a detailed termination report was
 
submitted, ~
 
Summary of wheat accchmplishments-In the :1< 
course of this three-year project, the wheatagronomist assisted various wheat programs in
 
the country with mechanizing the planting ard

harvesting of on-station breeding materials,

training wheat breeders in herbicide use,

strengthening the national uniform yield trial 

snurseries, and strengthening the Kaghan Wheat 
Nursery. Six researchers were sent for seven 

9& months of practical wheat breeding andpathology training at CIMMYT. Six national . ., 
staff participated in breeding-related scientificmeetings, and six visiting scientists traveled to 

rMexico to discus, various programs and to 
develop collaborative projects. . 
As CIMMYT ends it formal ties with the
 
Pakistani wheat programs, the country's wheat

breeding situation is encouraging, National
 
scientists have the ability to develop good

materials ti-,6. can help increase and stabilize
 
local wheat production. However, the good

work of breeders is being nullified by a very

slow seed replacement and distribution system.

Many farmers are still using banned disease
susceptible varieties and their own seed, with
 
major implications for the effort to stabili"e
 
wheat production in Pakistan. For background
 
on the Wheat Program's 25-year association 
with Pakistan, see the section on wheat research. 
' . 

Economics activities in 1987-Although
CIMMYT's Maize and Wheat Programs

terminated their work in this project this year,

Economics-Program staff continue to 
 .........
 
participate, concentrating on the broad goal of
 
strengthening the capacity of social scientists
based within the national research system to


'conduct multidisciplinary, problem-solving
 
resarcli-.
 

In 1987 researchers proceeded with a study of

the policy and institutional constraints on more
 
rapid adoption of improved wheat varieties and

with research on maize-based farring systems
in northern Pakistan (seepage 46). Preliminary
studies of higher altitude maize-based farming 
systems indicate that they require improved
technologies that differ significantly from those 

' 

recommended for the valley and plains, 
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Economics Economics 

C1 

Objectives-The primary aim of this project is Objectives-This projectis designed to provide
 
- -to assist Haitian re3earchers in the assistance in conducting onfarm research
 

. development and diffusion of improved: ,'' (OFR) to a number of national agricultural

technologies Ippropriate to the biological and . research andextension institutions throughoutsocioeconomic circumstances of the country's the region.. The total number of Economics 
maize farmers, The CIMMYT economist Program staff in the project has been brought
responsible for this woik is assisted (at no cost 

'. 

up to four: a newproject staff member has 
.to the project),by Center staff working for the been posted to Adt babahtwo others reside 
Central America and Caribbean RegionalMaize in Nairobi and *ilongw , and one in Harare,
Program, acore-restricted project funded by
the Swiss Development Corporation. Activities in 1987-Many countries in the 

region are now actively pursuing OFR. The 
Activities In 1987-One of the most important-' greater number and distribution of CIMMYT 2 

*: means of accomplishing the project's ' economists permits them to offer more support
objectives is through on-farm research"(OFR), . toOFR in national programs throughtraining
Data generated from OFR in Les Cayes District' courses, workshops, and consultation aimed at 
resulted in changes in the local policy for strengthening OFR capacities, system .Cal 
providing fertilizer to farmers. At the request of courses on basic OF procedures were 
the national.program, in 1987 the project completed in1987in Ethiopia; Kenya,

.began work na new area, Petit Goave, where Zimbabwe, and Malawi, and numerous 
a more' complicated maize-based farming workshops were offered on'the ecoromic 
system on steep, erodable hillsides is being analysis of OFR 'results, aong other topics,
investigated. Training by project staff increasingly focuses on 

the iethods and links between planninjor,
farm trials and the analysis of the resulting 

' ~' data. Staff spent a significant part of their time ~ 
I ~travelling to sites throughout eastern 1and I 

' southern Africa to, participate in the planniing 
an vlaino on-farm trials.' 

The development of OFR programs places
heavier demands on researchers and 

I 

II I administrators to coordinate and integrate their 
IIwork 'with other, parts of national agricultural 

I was offered in Lilongwe, Representativ'es of 
11 >11 I I several countries and, internati6ll airi ltuiral 

"I' A ~research centers ireviewed OF~poet n th 
- '~"II region and~discussed the support systemsf -

-f~l 1 2A "'1 ~1 'Il 
'.,* 

I 
~~ ~ 

IW.0 
~ ~ necessry' tothe success of OFR~'.-'~ . 

1 



m ~ ... (~~ sn ~sth e ~taly . t e s m m u to 

formaionSrvicevKeeings stpceowitho therow ien and . . 

cost-effectiveness of its activities. The major 
one in 1987 was to acquire BASIS software,
which has applications to integrated library 
management (oi-line cataloging, control of. 
serials, and circulation control,. An important
advantage of the software is that it will permit

~5i nthe unit to offer a new service, selective
 
dissemination of information (SDI), in which
 
clients will receive portions of the AGRIS
 
bibliography selected specifically for them
 

* based on user profiles and keywords, That 
innovation makes it ossible to serve more 
clients with no increase in expenditures. 

Ni g e l Two other activities aimed aticesn 
efficiency .were extensive, training for, staff (in


Objectives-The purpose of this project is to the use of BASIS and other software, for
 
provide information and documentation . example) and participation in information
services for researchers working on wheat and. networking activities with other OGIAR' centers.
other small grains. 	 ., . The purpose of the latter is to encourageA..A' 'A3 i',;~~i ,ik!i;i' ! i- 'i!!!i
 

.197-Te.

Activties ones will maintain certain publications on
 

Act~itis I n .collaboration among centers (in deciding whichn .197-TheScietifcIfrmation. 
IIe' 	 1Unit (SIU)'supported by the grant boosted its 'microfiche,and a wither i'rationwiets{~ Aiir 	 ciess for example) and thus limit "'A'.A AlIl4AA'
 

services markedly this year: some 400 . duplication and waste of resources. ~.....
 
A A....database searchesA were doneA (a,100% ......	 o C'a''u a 6 '"xA 	 t ;ph s. m rv~} i i 


increase over AB AAI'A''A A>n .. . .. iieA 


'documents' were requested (an increase of 

1986), and close to 4000 ' ,A	 :AI I l' A';A~IAI 

A ~S~ 'I''A" 	 sof"t'areA 'iAA*AllA ' A ] "ffAAA '~i'ha'. I"''p iC 	 AAI lA'A" AA'lIA'AI 'aa ' tA.:ateciIn i~ar: 'A""'''A:.A''A'A"A150%). In addition, the SIU provided 600 em~ (ofi" a ta Agng "o jr'.A'A.AA.4 
subscriptions for Wheat, Barleyt,........... ..... and Triticale 1 ""eAF'"'tV' tA w ! ' 'i: 
" Abstracts (which CIMMYT

.. 
copublishes with ~ i 

CAB International), 700 for the Wheat, Barley,
V and Tritica/e Bibliography (obtained from the

International Information System for the
 
Agricultural Sciences and Technology, AGRIS,
 
which is coordinated by the Food and


S 	Agriculture Organization), and 650 of the 
CIMMYT Scientific Information Bulletin. The 

i tes''. h " AniiI'nA""Ac 'unit also conducted a',survey in 1987 to on 	 ''A''mat ' 'I"A' lA Ali ' .......
 
-~measure the usefulness and targetting of its
 
A activities; respondents 'indicatedone (aa!"need for AAAAAIA""'......'.....A'"' AA"A.A"AA,-A Al
"I A0 .'A"AAA'A.
~imore specialized services. ' 

a e'AA" ""r'tA AAAAAA'A; 
2 A :11""1AA' AA I', ~ w thA 'A'AIA A AAAl AA " U' I ''A'A AA. 'Il' I'AAA Al~ p 'I'~ A AAA AAA.'A ' ~l : g+ariAAAAI A', AA?'A'' "A ~ ~ 'A , " ' A' l ' ~ ' 

A "AA , rlAA 	 Aclences~,A ani 'l A og~'IIA " A AA~ AAAA'I "'AA"O 'AAtA AhAA I Ari . I""A I. ' ' l' I~iad~"rin.> ' 1 I''~U1 
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' 
i }. !: !:[ /. i&i: CI MMYT welcomed two new lono0rs in1987 The exterhnally audited financial statem'enti: 

,:"id : ,i:"; t-he governmentiof : Finland pr~ovided resented in the following pages shows the: p:.~ 

,-u.n r-e ti icted funds insupport of our core. Center's'financ(ial condition at yea n nh
 
ii;::,- " and the government of Belgiu'm effects of,financial flows duringteyar oa
... program, 

/:''",.d€onated extra-core funds for cooperative asisets, icreased over their ,1986lvl
 

researh on-bacterial diseases of wheat, That: . change reflected :inlcaesh andshottr
 
., ',,, rings 13 the :number of new donors: to the property,: plant, n qupet
teo ! deposits an~d irn 

Center's budget since 1980, Thee two new Inview ofthe continuing imporanc o 
- contributions,, combined with the .weakness of iinvestment inthe last ,three item h eC n r 

theUS dollar in the, world markets, boosted. ; formed 'a staniidng co0mmittee durn, 97t 
core revenues in,.1987 by.10%ovr....ases andmage medium}i, n ogtr,
figures,: Extra-core revc~ques, on the other, c{apitalan maintenanco 'need s.,7 :,' i i.:ii 

i ~~~~~~~hand,to morenormal levels after : ,!:,:: }':,3turned . 
reaching a peak in,1986, when we c~impleted . Interest on short-term investmentsideclinedl;ia rke d ly i o n t i n u in g a 'trend t h a t w s: e id e nt:}/- the Norman E,BorlaUg Training,. Conference', n c a v

. .. and Information Center with extra-coreiunJ o---'ast year. An additional comp'licating,factor is
 
from the Japan Shipbuilding Indus'tryy, . : that most 'of CIMMYT,'s fu~nds are-now rece ive
 

~~Foundation and Government of Japanh-. - during the latter, half of the year, miaking cash
 

.....,. : to play 7L• ... Inflation and exchange rates continued v:toward solvhg]our cash-flow problemi.n198:!g
-/ : ; ! i
 

San important role inCIMMYT management;', by increasing- operating funds for the first times /}
" • ' ~~~deterrnining annual "revenues, wage::/. since 1981 and wil continu.e to work withi iii:,~!! 

{k . ~ ~~~~pant, ' " ,: ... :Generally, the~tcontinued weakness of the - :" '' 

:.° // :, . : . =: , : ; d olla r res ulte d inh ighe r d o llar r e v;en u es from ,! :. " .f .:: 
:;,i ' . donations denomirnated in other currenciesl.In.:::: . : ,i" -:.: ,- " .:.. , , ; 

"areversal ,i:/:~~~~~ - ;.. ~~ of trends, annual inflationi in Mexico,7.. ., ,: / i : 
:' ' . ..... outpaced the devaluationof :the peso against:: :/ ." : - : :. . , " } . }i ;! ':}.:, ; :i 
.,;;"..: • r , b r i ngin g s o f ' - : . , : ,i : i,. • th e do llh a b o t h igher p ei ; ' . i . : : -' . i i! 
iil.'.' expenditures. T~hey were offset, however,-by :.. i i . } : : i/- :.!i i):i ' " 
i 4higherre,.,e" es. fs 
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Mdx ico, D.F., February 22, 1988 

To the Board of Trustees of 
Centro Internacional dle Mejoramiento 
dle Mai'z y Trigo, A.C. 

If' our opinion, the accompanying statements of condition and the related statements 
of activity and of changes in financial position on a cash basis, expressed in United 
States dollars, present fairly the financial position of Cerntro Internacional de 
'Mejoramiento dle Mai'z y Trigo, A.C. (CIMMYT) at December 31, 1987 and 1986,

and thu results of i~ts operations and the changes in its fiaca position for the years

then ended, in conformity with accounting principles glerally accepted in the
 
United States of. America for not-for-profit organizations colsistent y applied. Our i.2 
examinations of these statements were made in accordance with generally accepted
auditing standards and accordingly included such tets of the accounting records 
and such other auditing procedures as we considered necessary in the circumstances. 

Our examinations were made primarily for .the.purpose~of forming ou~r opinion on the 
financial statements taken as a whole. We also examined the additional information 
presented on Exhibits 1 to 4, expressed in United States dollars, by similar auditing
procedures. In our opinion, this additional information isstated fairly in all material 
respects in relation to thefinancial statements taken as awh01e Although not

posiion;resuts.o oprton nnecessary for a fair presentation of financial pstorls w oeatoghf nt 
changes in financial position, this information ispresented as additional data. 

PRICE WATERHOUSE 

C ,Oscar C6rdova . !.* 4.......
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(ionm axtn; ivc r I ofu 1 l ()nit (I~trcuio I 
Centro Irterrmacionl d. Mejorarr iento de Mafz y Trigo, A.C. 

Assets, Liabilities, and Fund Balances 

Assets 

Cash and short-term deposits 

Accounts receivable
 

Donors 

Others 


Invertories 
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 

1Ihe notes numer~eod 1 Io 6 on pages 67-70 form an 

Currency: US dollars (000s) 

Year ended December 31
 
Note a 1987 1386
 

2 3,942 2,388 

6 1,232 1,570 
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 

integra; part of these tirianciai statemients. 
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IrltIrh:icor al de Mejofmrlarninto de Maiz y Trigo, A.C, 

Revenue and Expenses 

Revenue 


-;ji ! of crops 

o!rest investments
, short-term 

A(w l>r v se.rvices 

Othe rlcoln]e 


Total revenue 

Operating expenses 

Heseai ch progfarns 
Ct rlher.rics and training 

hdwit'l jtio i services 

( ,rrerjad inistration 

Mawt operations 

C;Cl t clacqlisitlons 

Aul-hary selvices 
Acci(rtul honfits 

Total operating expenses 

L,;uss of revenue over operating 

S:<posens 

Allocated as follows: 
Operating funds 
Capital development fund 
Auxiliary services 

Translation effect for the year 

Net excess of revenue over expenses 

Fund, opening balances 

Closing fund balances as per statement 
ol condition 

Currency: US dollars (000s) 

Year ended December 31 
Notea 1987 1986b 

5
 

28,594 27,643 
36 47
 

108 196
 
761 734
 

1 1
 

29,500 28.621 

5
 

17,081 18,408 
5,460 3,921 
888 697
 

1,895 1,834
 
1,395 1,306
 
1,465 1,241
 

522 755
 
218 80
 

28,924 28,242 

576 379
 

350
 
4 400
 
4 226 (21)
 

3 (528) (269) 

48 110
 

999 889
 

1,047 999
 

It u: 1 j) 6 fm pageS 67-70 form an integral part of these financial statements. 
)I, cwT(4)n ativ( t,i p[oSOS 
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(Colllp'ariltivc,S[liw Illl ()I' 

C(I tI I .I-ill1'illaliciill ('oll ili tol()Iwt Cash tasis 
Centro lteina,cinhl (e Mejo(itni i(to Mai/ y(1t! Irigo, A.C. 

Operating activities Currency: US dollars (000s) 

Year ended December 31 
Notea 1987 1986 

Cash receipts: 
Grants from donors 5 28,594 27,643 
Other 5 906 2,347 

Subtotal 29,500 29,990 

Translation effect for the year 3 (528) (269) 
Capital developnent fund 4 400 
Operating fund 4 350 

Subtotal 29,322 30,121 

Cash disbursements:
 
Salaris arid allowances 13,484 12,460
 
Travel 2,170 2,116
 
Fraining, conferences and publications 5,472 3,601 
Fild and laboratory 2,803 3,399 
Office and vehicle 3,312 3,975 
Others 1,140 1,818 

Subtotal 28,381 27,369 

Cash provided by operating activities 041 2,752 

Other activities: 
Additions to property, plant, and equipment 2 (893) (2,642) 
Accounts receivable from others 6 (413) 23 
Accrued benefits 2 90 132 
Inventories 2 32 (7) 
Payments in advance from donors 2,6 1,834 (2,315) 
Accounts receivable from donors 2,6 338 (440) 
Accounts payable and other liabilities (375) (802) 

Cash used in othei activities 613 (6,051) 

Increase (decrease) in cash and short-term depo,"',ts 1,554 (3,299) 
Cash and short-term deposits at beginning of year 2,388 5,687 

Cash and short-term deposits at end of year 3,942 2,388 

1h! ri mi[wrwtrrJ Ii ii r (i//) forn a itempral palt of th se fir;iricwi;d statemerw.; 
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'Notes to the Financial Statements -~ ~?~1~ ~'l' " 

iCenrtro lnternacional de6 Meloramie6nto de6'maf1z yTrigo, A. C. ~ -'7~~ ~ K 

QDecember, 31, 1987 and 1986 Durind,:16riods of-cash surplus, CIMMYT'c.4 ' 
4US Dollars'. make shr-tr invstmnt in marketable 

~ Not 1 Satemnt securities, 'Those denominated indollars are
 
Nt1:.Saeetof Purpose, itransactd 
 in the US money market' Interest. is ., <
The '.Centro Internacional de Mejoramiento de cre6dited t'oincomre whn~thesecurity matuires
,Mal'z vrigo AC. (CIMMYT), isa private, ~,or is'sold;, The 'security is recorde'd atcost,~auto~iornous, not-for-profit, scientific and w and" any gain or;'*"~hich approxima'ites'market,

educational institution chartered'under "Mexican 'loss fromn its sale is recorded at thattime,:'

lav,"'.Priage inthe improvement of maize lhrvestn'ients in pesos are held in 'ashort-term


.dnd 'wheat'production'everywhere in the world, iriterest'-bearing account in a Mexican bank'or

with emphasis on developil-ig countries. ingovernent securities, Interest is credited to
 

-; , ' - , ~. ,incomne~as accrued.. ,,4


~Note '2: Summary of' Significant Accounting ' j7Policies ~7''' '''d. inventories are statedat cost.(first-i is ~ '. ,
 

CIMIMYT follows'accounting policies . ouit method), which isnot inexcess of market.

recommended by the Secretariat of the'
'Consultative Group onI International Agricultural 'e.Fixed assets are stated at acquisition cost. 

"~Research (CGIAR), an international association Up toi 1971 all purchases of property and
,sponsored by the World Bank, the Food and 'equipment were recorded as'expenses.'In ~ ....f~'Agriculture, Organization of th ntdn, '1972 the''R reuse.ta h

7and tne United Nations Development, International,'Agricutural Research Centersi
 

Programme.' Inj1986 these policies 'were chnet h,"rt;of hncptlz'
'rvsd:nd a'standard preenati method of'ecor in'g purc ,iases of property and

'research cent'ers supported by the CGIAR was property and
equipment. Accbrdingly, ?A11

jadopted. These p~olicie<s are in accordance with 4equipment, purchased urder qalpital grants asaccounting practices gen'erally accepted inthe :from Janiuary. 1, 972,/was recorded as an
United States of Amnerica'for no-o-rft ast rdtdt.,aia grants, Prior to

ognztosadresummarized below:; 1-C8Ovepacerents, f capital items were4"
 

reord~asexpndiure of, the related
*a.CI MMYT uses the'accr-ial method of~ rorm,~~dd not enter in any way ton

accoungting for' tr'ansactions, 'and its books of .form part of CIMMYT'captal grants, shown
accodrnt are kept in US' dollars. Transactions in ..6hlthe stateiient,'of?'condition. In.1 980, that '"<4
-~other currencies (m~ainly Mexican pesos) are' poiywsrvsc~ conform with the 
 .''''"''"4'" 

i'recorded at,the rates of 6xchanoe prevailing on'"accountinlg policies of the CGIAR.'AUnder this
th~e dates they are entered into and settled. set of guidelin Ies . the incremetal~Alue of' a44""

Aset an iblte eoiae in such, capital replac'ement item,.;.e.,the~oi~bb ..
 a Un 
4currencies are translated, in'to US dollars', which the historical cost'of th' replacemrient"

apligSttmn No.' 52 of the Financial'"~' item isgreater (less) than"4theThistorid'al c'ost'of 

"
 

'iAccouniting rSt'andards BorofheUid the item being replticed,'is'credited(debited) to
Sttso mria(A 2, In :accordance , capital, grants fully expended'4on"fix' da~e, I n 

4 

~. 4m'.with that statemnent, CIMMYT: has adopted the this way, the statement'oVdondiin reflects' "'4"c"US'dollar a'sits -~function'al currency, In historical cost of'the fi ed$asa'ts actu~ally in44'consideration that the Mexta cooi has; 
4the 

use .'~ < ' ~:~~'~~'' Vy7 been hyperinflationary , e., with acumulative 7' / ) '', 41'$'
"infla'tion rate for the 'three last years greate. CIMMYT'sJ$,Jiidings'at, 

4 
certain, location'sin,,

>;han,10%'as"A'asiui6d by the NatioriaI' MexcV. rconstrUcted '6riland ownzed by t[i 
' 

" 'Consumer Price Inidex,published- by Banco de 
, 

M icn'bvrnmenItand will be donated .to 1',M~~x6~'~~~'%"'" CC 'ihe'o _k.en wthdh4CIMMYT ceases<I" ~ "''.-4"'

b '"">j~' 4' operati'onsn Mexico ' 1:;'

b.Purch'ase'ordersjssu~ed prior to December . "'"' "' '~~~' 
 c31 are'treatqed as o'perating expenses of the rj,.ln-a, write4 "'f. Depria t 'prac'it~hA4..-

year. in questionpn r'hw:o h off the ca'ali ' eho6 d; nodepreciation is-''~"'~ ' A' ' ~ 
4statementb'of ,conditin4under vouchers paale rvie inete s"-'hv aray en 

Ths's in acdance with gididInes issued by written 4off at theltiine~ purch~ase,"''" ""' '' ''~ ~"""4~ 

the "4'GIs".R4 

'4" 4 

http:4'GIs".R4
http:reuse.ta


_7_ 7 

g.,Senioritprmu~i;t w ichi:mi 

oyes'rTi conin oiyemt IMTt 

enilduontriain 'twe f mlyen fe itigih ncm adaons 

15~~f4rie yer r eonzda lde ncr-etit6 ~xr
expenses~ ~ ~ ~ ~ as~ ~ sneesrysne hs~gar~ ~ &7~ _________acu',Tegrnshi 

entitled0upon t98r),nainfemplymnthafte din gish bntenarincome anud'ramoltts-:A~a
15rers iltserof 1987~ eo e ndIetrc..eto15c,00r i~on pledgtae inco ore-restrcted 
expenses n98).Th to grants dot: eurhis es theyasrg Thcoefo s'n atrincethsIe" 

-teyear aontedo $50i,000n 1987 unreendanuallyRcand zthe ot'ledd~ 

($83,000 inp1986), nclu~ding amortization of represents income thdt''year. 
past servicde cost overt 100years. '~'~'2 

; ' Note 3: Mexican Peso, Transactions 
Other compensation bae nlntrof Tne foreign exchange system :exitigin~,service, to which employees may be entitled in Mexico as' ofrJU y, 1 985" pemt~h parallel
the event of dismissal or death, in accordance existence of controlledand free exchange rates,~ 
with the MxcnFdea ao Law, is handled through ecag rkrg osscharged to income' in the year. in which it with, 'ratesin.the latter case-set oninte basis-of* becomes payable,' supply and demand,2 .~ 

SSince 1985, bMMYT~has recorded an, accrual At Decem~ber. 31, 1987, CIMMYT. had Mexican~U
Y or certain unutilized benefits, such as leave peso assetsand liabilities arnounting to -

Ktime, by staff. That amiour._6dto $314,000 in Ps,5 ,776,000 (Ps365,895,000 ini1986)
1987 ($268,000 in 1986). and P§ 1,014,845,000i st 397;097,OO00]n~ 

'198'6) 'which weeicue n*te'sa mn 
*wrInlddithsttmtRevenueh. Recognition .,Core unrestricted of condition a't their US dollar e-quivalent9s

\jrantsapre given annually and are charged to resulting frorn'appling 'the year-end rate of Ps

accouniS' rece6ivable wher rthe amount of the 2,200, perdollar~;' '.
 
donation berores known"The receivable is ~ Ii'2J« ~ i~

cancelled when the funds: are received.'Any in 1987:thevaIlue oi the Mexican peo~ '
 
uncoliected pobon Iof the p~edge aipplicable to compred ftbthe dollai' fell from Ps 91 1 to P
 
thecurvab ea rm inscarged toaccounts' .2'20 to thedcollar (Ps 448 to Ps.91 1,in


rciale and~orrrs part 0f the isiltution's .1986),This'devaluation,av' ris
incoge inthtyal h p !isltr transltonloss aggregating $528,000' ijugdtobe ucollectible,, it is ritten off, ($269b000 ir 1986)i Inaccordance w'ith('FAS !
againstnoeo~eya nwihI s 52 where the,firm, is judged to be operating in

~cancelld.'K, ~ K~ > environment'and the dollar 
11i cren" the~judged to be the fucioa

Pledges in currencies other than US dollars are translationr.effect unctional scared
recorded at their equaivalent at the'date of current nco-,e, 

At'Febwuay ,22 1988. date'of.issuance of th'e 
Core-restricted'ancd extra-core/pledges, which Financial Statements, the' brokerage houses'~ 
are often for more' han one year, are treated" exhng~aeswih ,leU:colrw
somewhat differently.In, these cases the ~Ps 2,255, buyV).,and Ps 2,316 (sell).~ 
am tount recognized as a receivable isequal to ' ->-tne expenses incurred under th.gat-h Note-4: Fund:Balances a,.* ,,uncollected portion of the pledge' isnot- 7The rC:3AR perp'iits CIMMYT,(and all other 
recognized asa rkeiva6,pn ccd interhi~idLnd~a gricultiiral rese'arcrh centersIonsequiently'4~
does not-contrib'ute to income 0l fu trafWwhen unde'd"rghj~~ exp~ 


p- count'recelvable creatG~ and iincome,,aa., investmentin ropety p"an ap'etd
 
I- ~~~. ~ ess are incurred under the- grant is anK bdacsTelrsto

r'-" 
4~4a//...aa 4* recorded;,This treatjnert r'atclhes revenues Bya reached ~8-/heiend o1987' that had 

Xp 020 1903bo0o ' capital dev;elopment fnmay 
, ~ -activities /carried out ne h giantiAa' I'~sbe tohl iac future:' 

,-rc--'~uhases'orantenanoe Inof capital iteims.K 1198 IM'ThYT, plac'ed $.400,000in this fujnd.% 
AnAo' ne ra t, g uricud aIS be kept'ifor the 
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1987, the Cenriooh6&2,6500cas fo atn resarcS -gale i soCld ro tm 'totm 

funs,'he urp USfrom ClMMYT's auxiiary~ depending on their' availability and quality, and~services,.such as food andhousing of revenues receiv'ed are registered as income of,
;7~Y$226,000, isalso shown under fu~nd balances. the period.
And lastly, the accumulated effect from thetranslation of Mexican pesos and, other iv Ineeto hr-emivsmns upu

Scurrencies is listed under fund 1alances and in Ics isivse nsotterm't interest-bea ring1987.,amounted to $2,482,000. ~ , securities, and anyiinterest earned is recorded
Noe- -as inc'ore. Sitilarly, .interest expense arising

Nt5:Revenue and Expenses from short-term borrowings to cover cash,A.Revenue CIMMYT's revenues are grouped, deficit positions ischarged to this account.
into six categories; , - 4 - { N ' ' -

V) -6iisrie.These com'prise revenues,,_
iGrants. These are funds received fromi from the following: ara ihi'IM~donors and are used to support two types of ~,cafeteria, laundry, guest house, dormitories ~, programs at CIMMYT: core. and. extra core- and staff residences, As awhol&)Ihee are 

Core programs must fall within the mandate of intended to be self-supporting,
Krthe Center and be approved-by the Boardof, --- :. 
7-'Trustees. Theemust also be approved by the -vi) Other incomne. Fhisi sa grouping ofme---nicll rvnesrevdfortl ae 

-funding, The-CGIAR monibership-includes of~fsurplus items, such as used tires and other 
b governm-ents, gov'ernment aid'agencies, small piecos of equipment no longer needed by1-i iternational and regional developmnent banks, CIMMYT -and private philanthropic foundations (see 

,Exhibit 2). Core programs are divided "into two B,)Expernses-The breakdown of CIMMYT's
>Jroups: unrestricted and restrictedi.1 jnrestricted expenses as 'shown in its statement Of activity -~ granits coma with only,'one requirement: that "is largely self -eplanatory~l Included under

the funds,,oe used to support core-activities. - Research Programs, the largest single 
exeniur, ar te---nssofthaieRsrcegrants alsro support core activities, - Wheat, Economics, Experiment Stations,

butthey 1must bo se for arvactivity.mutually <Laborat0nres, and Data Processing units, In~ra'greed upon by CIMMYT and the donor. 1987 aid 1986 their expenses were as, 
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Extra-core programs must also fall'withpn
CIMMYT's mandate'and also must be 
approved by the Board of Trustees. They fall 
o4 utside of any direct'funding through the, 

t~CGIAR and may be considered relatecf, but 
distinct, sets of activities fromn the core 

~program. Ingeneral they are of four types:
< ,j1)direct. assistance (i e-.; posting of-staff) to 

-ntional- programs, 2)training at CIMMYT for 
S~rpersons fnrm a specific couh6try,--3) 6ollab--

o~Wr~tive research arrangerrents w~ith other-instituticnhs, aqd.4) special exploratory research 

-

IMae 
'Wea9 
Eco 0 CS 

~E"jperentt 
aoaoe 

09 oj cesat er.V~ 

~ 

i--

197 

_4 
8.60

5 

01 

1986 

698SO 

5 

-2 

-7 

~ 

- ~

' 

' 

-
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~ii)Admnistra ive fees. THese fees, are-charyed 
on restricted and-extra- core grants,Theyl ---

- --4permit CIMMYT to offset ,the cost o~ 
- du)inisterl ng these grants, which by design 
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Note 6: Accounts Receivable and Payments in Advance 
Donors: In 1987 aid 1986, lliese wure 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 
International Center for Agricultural Research for Dryland Areas 84 
International Development Research Centre 101 56 
Instimto Nacionai de Investigacibn y 
Promoci6n Agropecuaria, Peru/World Bank 90 

OPEC Fund for International 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 (1 53 

Subtotal: Accounts receivable from donors 	 1,232 1,570 

Payments in advance from donors 

Australia, Government of (20) (60)
 
Belgium, Government of (30)
 
Canadian International Development Agency (507) H112)

Danish International Development Agency (78) (67)
 
France, Government of (28)
 
Germany, The Federal Republic of (183) (32)

International Deveiopment Research Cente 	 (19)
 
Italy, Government of (420) (937)

Japan, Government of (1,200) (600)
 
OPEC Fund for International Development (15)

Switzerland, Government of (938) (53)
 
The Ford Foundation (212) 112)
 
The Rockefeller Foundation (51)
 
United States Agency for International 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 198./ arid 1986, these were as follows: 

Receivables (payments) 
A progran of 	 loans to senior stafl, mainly to(1 00s) 	 provide partial inancing for houSe purChtlases, 
was initiated in 1982. Those carry an inter est 

Loans to senior staff 	 208 of p)ri1 )IluS172 rate m 1 /5%.
Personal charges to employees 2 (22)
 
Official expenses advances 657 450
 
Employee credit union (18) 149)
 
Miscellaneous debtors 321 134
 

Total 	 1,134 721 
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Dtt ilcd St -.tcmct. ol Activity For th PUriod Jnuary I to December 31, 
Cerfio Internacional de Mejoramiento de Maiz y Trigo, A.C. 

Exhibit 1 

Core Core 

Note unrestricted restricted 

Revenue 5 

(.rant, 
Sale of crops 
Inter ;ston short-terr'n 
Auiniary services 
Other iricorne 

investments 

17,692 
36 

108 

1 

5,758 

Total revenue 17,837 5,758 

Expenses 5 

Res.tirch programs 
Conferences arid training 
Inlormation services 
General administration 
Plant operations 
Capital acqi isitions 
Auxiliafy services 
Indirect costs 
Scnionity prernums-accrual leave 

10,761 
2,396 
888 

1,895 
1,395 
1,290 

(1,356) 
218 

3,430 
1,459 

120 

749 

Total operating expenses 17,487 5,758 

Excess of revenue over 

Allocated as follows: 

operating expenses 350 

Operating fund 

Auxiliary services 
4 

4 

350 

Translation effect for the year 3 (528) 

Net (defect) excess of revenue over expenses (178) 

1987 

Currency: US dollars (000s) 

Extra core and Auxiliary 

cooperative services Total 

5,144 28,594 
36 

108 
761 /61 

1 

5,144 761 29,5CO 

2,890 17,081 
1,60.5 5,460 

888
 
1,895 
1,395 

42 13 1,465 
522 522 

607 0 
218 

5,144 535 28,924 

226 576
 

350
 

226 226
 

(528)
 

226 48 
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Sont'lr s ni ( ti IR'of GI'illItS For the Puiod January to December 31, 1987Centro Internaconal deo Mejoramionto do 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 Ecoiomic Community

Finland, Government of 

France, Government of 

Germany, The Federal Republic of 

India, Government of 

Inter-American Development Bank 
International Crops Research Institute for
the Semi-Arid Tropics 

Inlternational Development 
Research Centre 

International Institute of Tropical Agriculture 

Institute Nacional de Investigacibn yPromocidn Agropecuaria, Peru/World Bank 

Ireland, Government of 

Italy, Government of 

Japan, Government of 

Mexico, Government of 

Norwegian Agency for International Development 

OPEC Fund for International 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 Intornational Development
Miscellaneous Training and Research Grants 

Total income from grants 

Currency: US dollars (000s) 

Extra core and
Unrestricted Restricted cooperative Total 

611 
 40 651
 
250 
 250
 

127 127
 
1,336 
 1,740 3,076


50 
 50
 
496 
 32 528
 

1,003 
 1,003
700 
 700
 

435 
 435
 
550 
 208 758

99 
 99
 

4,385 4,385 

300 300
 
162 162
 
65 65
 

89 89
 
105 
 105
 

370 147 517
 
1,363 
 12 1,375
 

88 
 88

153 
 58 211
 

82 
 82
 
115 
 115
 

497 346 843
 
100 
 100
 

256 
 256
 
27 
 27
 

49 49
 
1,177 
 1,177
2,200 2,200 

1,752 3 1,755
5,250 1,680 6,930
 

86 86
 

17,692 5,758 5,144 28,594 
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Period January 

Grant 
pledgeda 

462 b 

1,363c 

116 

100 

216 


1,100 

500 

1,600 

144 
112 

256 

1 to December 31, 1987 

Currency: US dollars (000s) 

Expenses 
Prior years This year Total 

206 206 
61 61 
61 61 
49 49 
34 34 
24 24 

N/A 435 435 

393 393 
705 705 
265 265 

N/A 1,363 "363 

69 47 116 

35 35
 

69 82 151
 

317 317 

180 180 

N/A 497 497 

144 144 
112 112 

N/A 256 256 

Continued next page 

OPEC Fund for International Development 

Maize We:t Africa, Phase IV 07/01/86-06/30/87 

Maize Webt Africa, Phase V 07/01/87-06/30/88 

Total 

Government of Switzerlana 

Central America and Caribbean-Maize 01/01/87-12/31/89 
C(ntral America and Caribbean

E-conomits 01/01/87-12/31/89 

Total 

Government of The Netherlands 

1:conornics 01/01/87-12/31/87 
Computer Programmer 01/01/87-12/31/87 

Total 

73 

(>)1a(-1H(,S 'ir('( ,. (, (f 
,! r Ir' .?trla(-iorial (J.; IJujorarfmirito 

Exhibit 3 

Government of France 

Collaborative Research--Maize 
i3r(.ad Wheat 
1, itczilh 
Li'orior nics 
A(Ir oromy 
ilkint protection 

Total 

Government of Japan 

Wiheat Disease Surveillance 
Wheat and Maize Plant Protection 
Wheat Southern Cone 

1i [) lS(,S For the 
de Maiz y Trigo, A.C. 

Grant perioda 
(month/day/year) 

01/01/87-12/31/87 
01/01/87-12/31/87 
01/01/87-12/31/87 
01,/01/87-12/31/87 
01/01/87-12/31/88 
01/01/87-12/31/87 

01/01/87-12/31/87 
01/01/87-12/31/87 
01/01/87-12/31/87 



Exhibit 3 (Continued) 	 Currency: US dollars (000s) 

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

United Nations Development Programme 

International Maize Testing Program 
and Selected Training Activities 01/01/85-12/31/89 5,022 1,827 1,058 2,885
 

Tropical Wheat 07/01182-06/30187 2,415 2,078 337 2,415
 
Development of Wheat Varieties for
 

Marginal Areas 07/01/87-06/30/90 2,437 	 357 357 

Total 9,874 3,905 1,752 5,657
 

European Economic Community
 

Andean Regional Wheat and Maize 01/01/87-12/31/89 	 1,003 1,0033 ,0 0 0 d 

Government of Italy
 

Barley Yellow Dwarf Virus 01/01/87-12/31/87 370 370 370
 

Total core restricted 	 3,974 5,758 9,732 

I i iTit( iriit )ri i I ifa p ) rFiy
 
[fjmvihtrit II1 :),6)00 )00aid US$3i,500.
 

I: 	q:(urlflh t tolYi '4 PO ),6J 0,000.
 

I (ItJqiV;i[l!r11t to 1T J 3,000.000.
 

NiA N l 4 
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. \(, A 'X"- 1111I J ixi.Sva's For the Period January 1 to December 31, 1987 
(),r~l, Intrnacional (e f, ejorarniento de Maiz y Trigo, A.C, 

Exhibit 4 Currency: US dollar 1000s) 

Grant period a Grant Expenses 
(month/day/year) pledged a Prior years This year Total 

United States Agency for International Development 

P',ikst,- Agricultural Research Council
Wh-at, Maize, and Economics 10101/84-09/30187 1,747 2,3794 , 1 8 5 b 632 

Alrica On-Farm Research, Phase II 01/01/86-05/20/90 5,000 691 1,037 1,728 
Air(ImniC 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 

liikeV Wheat 12/31/83-03/31/86 380 391 (11) 380 
Cor tiltancy 07/09/87-08/09/88 14 14 

Total 380 3391 394 

Canadian International Development Agency 

Triticale Research and Training 04/01/78-12/31/87 286C 278 6 284 
l-laii - Economics 01/01/85-12/31/88 564d 263 129 392 
East Africa Cereals Program 10/01/84-06/30/88 2,038e 995 669 1,664 
Ghana Maize, Phase II 10/01/83-09/30/88 3,803f 2,245 615 2,860 
Bianqladesh---Wheat 04/01/82-03/31i88 3,744g 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 215 215 
Central America and Caribbean-Economics 01/01/87-12/31/89 400 101 101 
Feonomics Training 08/19/86-08!18/89 84 21 30 51 

Total 1,198 21 346 367 

Instituto Nacional de Investigaci6n 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 perioda 
(month/day/year) 

Government of Federal Republic of Germany 

Africa,; Students Postgraduate Fellowships 01/09/87-01/09/88
Whe;,t In lernational Agricultural Research 07/01/86-06/30/89 
[nhancemcrrn of Disease Resistance in

Quality Proteiir Maize 07/01/86-06/30/88 

Total 

Government of Belgium 

WAheat Bacterial Disease Project 01/01/87-12/31/89 

Government of Italy 

Bairley Yelluw Dwarf Virus 01/11/84-10/31/89 

Government of Japan 

f-ellowships Prograrn 09/01/86-12/31/88 
Caifeteria, Building 09/01/87-12/31/88 

Total 

Norwegian Agency for International Development 

Predoctoral Fellovvship 01/01/87-12/31/87 

International Development Research Centre 

Bibliographic Service on Wheat and Small Grains 01/01/84-12/31/87 
Information Services on Wheat and Small Grains 06/29/84-06/30/87 

Total 

Grant 
pledgeda 

120 

591 


48 


759 


414 


1,185 

606 


306 


912 i 


58J 

50 k 

2841 


334 


Expenses 
Prior years This year Total 

1 1
 
60 191 251
 

3 16 19
 

63 208 271
 

N/A 127 127
 

618 147 765
 

10 10
 

2 2
 

N/A 12 12
 

N/A 58 58
 

16 34 50
 

156 128 
 284
 

172 162 
 334
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Exhibit 4 (Continued) Currency: US dollars (00s) 

Grneroa, Granit ExpensesC 
. (monthda/year),. pedod Prior yeais~ 2Thisyear Tota4l 

itecnonlgy nstiumo Trpia Agriculture 
.; Danish De.velopment< . .. . . ; ! .v,:;.gency;::.; :;Inteoa;ntt rnacatriutueonalSAGRD / 0/712/091/88 N/ N /km---8 6546 

Sub-Saharan,aofA ust.i-a- .. 05/01/87-12/31187- r 100N/9 N49. 

Developmen Agencsd NA "A, "Traini.ng,G;ra n,;:s."-n 68 

Su-r haa' A ria050187 12318 EqiV en ... .. .......... "....... 

b 
S AForsinformationpurposes only. , 
Includes RPs 38,529,064 equivalent to US$2,310,873. 

Miscllanousrainng Gants<~Tn 

-
Equiva t to YN 1 
ncudes US$12000 of 

Grnt N/er,,~ 
ad' 

nterest earned . 
.37 "." .1600 

c'5 Eq~ivalent to CAd Equivalent toCA 338,944,778395" Equiivalent to NOK '400,000,./,.Equivalent toCA} 67,105 , , , - :, i.' < ', } 

e lEquivalentto 
f;,, r,ivaent o CA 4,754,300. "n 
q, te uivalent to CA;:4,680,000.- Includes US$ 14,424 of interest earned. 4 - n 

EquivalenttoCA 371,050.-
Eq ivlento A D 190 000..- , 

Gran peiodnot applicable; donor paystuition fr each tainee sponsored. 
'. 

:... ' "; • 
" ," 

: 
-Not applicable .NA 

7 .74-.,,. 

I0 

http:Traini.ng
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Appendix: Distribution of International TrialIs 
Distribution ofMaize Program international trials, 1987> 

Algeria
lAngola
Benin 
Burkina Faso-
Cameroon 1 

1 
1; 
4 

10 
-

Fran'ce~ 
Greece 
Hungary1 
Spain 
___ _____ 

1 

1~' '~ 

Cape Verde 
Chad 
Congo 
.C~to d'Ivoire 
Egypt 
Ethiopia 
Ghana 
Guinea ;-

Kenya
Liberia 

Maaacr-8
Madagaca

* alwi2 

-2 

-

2 
1 
-23 

1 

2 

2 

6 
8 

18 
6 

20 
4 

36 
2 
83 
3 

Agnia~l
Belize 
Blva-1Brazil
Chile 
Coo ba-3 
Costombia 
CsaRc
The Dominican
Ecuador 
El Salvador 

Republic 

-. 

6~ 
-

3 
2
2 
2 

~ 

7:.> 

19 
:2 

39 
2 

'14 

2 

1;. 

Mouroccoa 
Mrunio 

*Rwandan 
Senegal 

-

-

-

4 
4 

14 
29 

Guatemala2 
Honduras 
Jamaica 
Mexico 

2 
-

26, 

2 
3

79 
Sierra Leone 
Somalia 

-

-

18 
16 

Nicaragua 
Panama 

- 4 
18 

South Africa 
I Tanzania 

Togo 

-5 
2 
-

5 
5 

Paraguiay 
Peru i3 
Saint Vincent 

2 

-

1 6 
1 
18 

Ugandu 
Zaire 1 

6 
13 

Surinam 
Uruguay. 
Venezuela ~ 

-
-

-~ 

2r 
4 
7 

Afghanistan
Bangladesh
Bhutan 
Burma -

7
38 

8 

I 
Ira 
IJran2Jra 

1 'X l 

1 

2~' 

2 
India 
Indonesia 
Korea, South 
Laos 

6 
1 
-
-41 

-

9 
1

1 

Qatar 
Saudi Arabia
Syria. 1 
T ke Ilif.,I 1:2 

Iuky1 

1kI 
2 -I 

2, 

Nepal
,Pakistan 

1 
2 

9 

21 
_____________________ 

The Philippines 1 1 28 ULSA: 
Sri Lanka. 4 

Taiwan 25 
_ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 

LI >>~Thailand 
Vietnam 4

2 
32
25 
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Angol 4 

Co g 7 -

' aa 4 -, 4 23 

Distribution of vWheat Progra m i:nte rnational nurser e s ,21987g ;i] v 'i=:~ ':/!¢ ~i! :: ' 

-' 

' 

'< 

S 

KenyM ro on 

Mo za m b iq u e: : 

Nig ri 

R n 

uthia Afy 

Thioia 

Kaiey 

Mozambique 

14532-

1 8: 

13.-

48 
10 

614 

18 

1051 

9 :1 

10 

5 

94 

7 7+; : 

3 

9 

5 

3 

: : 4:8 

2 

.... 

49. 

3 

4 

.. 

8,.... 

6.... .. . 

3 

..... .. 

F 

imabweSaegradeone 
Sormali 

1463 
29 

22 31 721 

Rwandan14-
Sudia 

Tnia 
IndTunisia 

Zairea Sout 
Neapa 

12 

2 
15 

6 
-15 

14-8 
05 

-

3 
228 

-

4 

21 
671 

3 
-2 1 

44 

2 
2-1 

;Pakistan!The Philippines 

Thaiand: 

Vita 

AlbChia 

Industia2 

4824 

25 

3~ 

117 
1:01i 

4i 
16 

-

8,148113 

99. 

:--

4182 

4 

7 

4i 

-

1
2 

1. 

2 

2, 

1 

72-

F 

TElipn
Tiland 

es 84 
25 

1 
4 

3 
3 

2 
'46 

32,-

Bulgra,, 
CzPakistva,:Hungary 

5 
48 

6 
108343 

4 :3 
1 2 ,51 

-44 



Wheat~' otne nusre, 

; 1 . - . < • - • . - > .I , . , . , . . . . . -J, = ] , . 

USS 10lA 9. 1" -

The Netherlands it.. .6 i: " 2,'; •3" . 

~~Portugal 1! ., ,11 ' - 6 : : 6 - ' 3 ;4, "2.,: :'Y O <;,
Romania 4 - . :.: 3 . ""::7. .',; : 

" - < S we den ." . 4 3... . . . . . . . .. . . . 
': Switzerland ' 5." ;7 1 < 7 "3.<' 1;:] 71.,: 7 ':777",i (: 

Yug~oslavia 7 .-- i16 '<.-. . , - . 5. 3.. 5.. . 

Ireela 7 45
 
~~~Argentinia .. .. " 29".4 
 .. 21' 9: < .......3 11. 2

-';". '. ' :: : Bolivia : . :" 19 ' L 19 :. .: • .5 -" - -2,?t {'Y :7 3 ;Ialy. : - .Brazil ' 92 16 2 842 -,  1 '; ... 63 2 211 ;6 . 20 5iTheqNehrad 6 1 -1:- .: ' ,.. • .Chile : . " : 42; . 27. 12 .. ..' - < :. 12 1'3;t
!. ' , oray 46 -:.Colomnbia , .. 25: ; L 61 ' 5" 142 -i 6 : i 5 


'L"T - ; Landn 3- ' 278 3 -7 7 : > ! 9
-v Ecuador; .;6 ;,

:ii : i : : - 22 ;:J ' 2 4  12
.,: .. . - Gu'atem ala-. .: " ' '  Mexco 56 ' •24. - ' ;, ; -" .... : 4 -- r i ,;> 

;- Paraguay . . 34 ,, 1 , : ,6 . ' +!1 ; . 7; 5 . 3. 
-Uruguay,9 - 2 . -.Switerad eubi 5 1 3 2 11 

Bolnvia 19 19 58 27 
ChilA. -42 -27 1A 12 13 

Guatemalan, 22 4 4oa a 4 3 5 12 
Syran 3155 16 1 8 80 1

ked 4! 24 831 8 11PfOL7arl y ~ 34o 1wa 6 1 5 3soie 
~xA *80
 



P~ublications ' 

Selectod CIMMYT Publications Trlpp, R. K.Marfo, A.A ;.Dankyi, arid.The following are selected publications released M."Read 1987. Changing Maize' 
by. CIMMYT during 1987. A more complete Production Practices of Small-Scale 
listing is available from Information Services Farmers in the BrongAhafo RegionGhana Mexico, D.F.',CIMMYT ,a4
ClM1YT, 1987, 1986 Annual Report: Vaughee G T. Barker, and E,Saari. 1987 

'InternationalMaize and Wheat , , Mexico, D.F. CIMMYT (also -:'',Triticale., 

Improvement Center. Mexico, D.F, available in French and Spanish)

(also available in Spanish). ... Wedderburn, Richard N. and Carios De Leon,
 

.. .____ 1987. CIMMYTs 20th Arniversary eds 1987, Proceedings Qf the Second
 
A Comrm tnora tion. Mexico, D.F, (also .9Asian Regionial Maize Workshop., ,, ' '
 

-available in Spanish), ,*' " ' Mexico, D.F.:CIMMYT,1987. 1986 CIlMYTWorddMaize: "17"'er, M.S.,. E.B. Lillehol, and 131. Renfic, aFacts 'and Trends: The Economics of "6d"n' 1987. Aflatoxin in Maize: A.
 
U Comnmercial Maize. Seed Production in ' Proceedings of, the Workshop. Mexico,'
 

(also available in' Sp'anish).... . .' j'' ,,',

1987. ClMMYT Rfeport bn Maize '
 

1K Improvement, 1982-83. Mexico, D.F." Journal Articles, Monographs, "
 
____1987. ,Proceedings,aandPoster. Common cereal aphids. Book 'Chapters 

'' 
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