


Building 

on the Past 

for aBetter 

Tomorrow 

T
he 20th century 

has played host to 

the most remarkable 

transformation in 

agriculture's 10,000 year 

history - from traditional 

and often low-productivity 

agricultural systems, to 

widespread, scienoe-based 

systems that can provide 

enormous agricultural 

surpluses. Because of this 

fundamental 

transformation, more people 

are better fed, better 

clothed, and better housed 

than ever before. 

Y�et amid this appcrrent plenty,� 

tremendous inequalities exist. The 

World Bank estimates that there are 

aJ:xmt a billion people - roughly one in 

every five - who must swvive on less 

than one US dollar a day. Equally 

alarming is the deteriorating condition 

of the natural resources that underpin 

our current agricultural production 

systems. And an unprecedented 

increase is taking place in the world's 

population - nearly 200 new residents 

are added to this crowded planet every 

minute; a new Mexico City every 12 

weeks; a new Mexico every year. 

Moreover, the world's food stocks, as a 

per cent of utilization, are at their lowest 

level since we began keeping such 

records. Oearly, we can claim only a 

tenuous hold on global food security. 

Agricultural research has fueled 

the transformation to science-based 

agricultural systems. It is the foundation 

of our current productivity. And it 

remains our best hope for confronting 

the critical challenges ahead: reducing 

poverty, conserving the natural 

resource heritage of our children, and 

producing enough food for all. 

CIMMYTs maize and wheat 

technologies - more stable, efficient. 

and productive varieties combined with 

new, more effective and environ

mentally friendly ways of growing them 

- provide hope for the future. They 

promise more food from less land; 

better, more nutritious grain from fewer 

chemicals; and more stable yields 

under less predictable growing 

conditions. 

Our research is itself being 

transformed - from a traditional focus 

on producing high-yielding, input

responsive cultivars to a focus on 

enhancing both the productivity and 

sustainability of maize and wheat 

systems in developing countries; from 

conventional plant breeding to a 

creative blend of proven and new 

research methodologies. 

One tangible result of these 

changes is the new E.J. Wellhausen

R.G. Anderson Plant Genetic Resources 

Center at CIMMYT headquarters in 

Mexico, which combines a state-of-the

art genebank complex, refurbished 

seed distribution facilities, and a 
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revcnnped cmay of related research 

activities. Another is the creation of our 

newNaturalResources Group, 

including a strong in-house oapacity for 

geographic information systems 

research. Still another is the 

development of an impressive applied 

biotechnology capability, closely tied 

to the Center's Maize and Wheat 

Progrcnns. And still another is our 

rededication to genuine research 

partnerships, to training, and to 

information management - all of which 

are critical pathways for strengthening 

national agricultural research systems 

in developing countries. 

In this document. we highlight 

CIMlvfYT's research and development 

strengths - both the traditional and the 

emerging - and we reveal the general 

directions that our research is likely to 

take as we move into the next 

millennium. 

Think of this document as a 

prospectus that illustrates what 

investments in CIM:MYT could produce 

over the next 5-10 years. But above all, 

think of our Center as a means to an 

end, as a highly effective way to help 

attack poverty, protect the 

environment. and increase global food 

securtty, the critical development 

challenges of the 21 st century. 

Prof. Timothy G. Reeves 

Director General 
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Research 

for Sustainable 

Maize 

and Wheat 

Systems 

C
llv1MYT's effort to 

develop more 

productive vaneties 

has been singulcrrly successfuL 

and the impact of those varieties 

in fcrrmers' fields has been 

immense. The flow of new, more 

efficient and productive vcrrieties 

to developing countries remains 

a vital pcrrt of our operation, but 

we crre now taking a decidedly 

different approach to our 

resecrrch. We begin by seeking 

answers to two basic and 

interrelated questions: What crre 

the untapped opportunities for 

environmentally safe increases 

in maize and wheat 

productivity? And howcan 

maize and wheat technologies 

help slow or reverse resource 

degradation? 

T�o answer these questions, we invest heavily in understanding the inner� 

workings of maize- and wheat-based cropping systems, and in translating 

that understanding into effective combinations of improved cultivcrrs and better 

land management practices. To expedite this critical resecrrch, we recently 

formed a Natural Resources Group (NRG), which is composed of a oore team of 

Mexico-based staff who work with regionally 

based CIMMYT scientists and with the 

Center's many resecrrch partners. NRG staff 

take a problem-solving, systems approach 

aimed at overooming resource management 

problems, refining resecrrch methods, 

improving maize and wheat system 

productivity, and strengthening national 

resecrrch programs. 

To combine better vcrrieties with better 

management practices and to foster their 

rapid and widespread adoption by fcrrmers, 

we need a full partnership with national 

resecrrch systems, NGOs, and advanced 

resecrrch institutions. The Center is rededicating itself to such partnerships and is 

currently exploring alternative forms of cooperation. 

As but one example of that commitment, consider CIMMYT's role in the Maize 

and Wheat Improvement Resecrrch Network for the Southem African Development 

Ccmmunity. Network activities crre guided by a 1O-person steering committee 

made up of the Ccmmunity's member states, with Cllv1MYT serving as the 

executing agency. The network's mission is to help develop better management 

strategies, improved vcrrieties of maize and wheat, and stronger resecrrch 

capabilities for national resecrrch systems by promoting human resource 

development and enhancing acoess to iniormation for resecrrchers. 

Cllv1MYT actively pcrrticipates in this network, but it is not ours to ctirect. We 

feel that it typifies the institutional arrangements we need for effective, systems

focused resecrrch. We crre involved in sirnilcrr consortia in South Asia and in Central 

America, all of which shcrre a common goal: improving food security, fcrrm-level 

incomes and employment, while forestalling the potential negative impacts of 

modem agriculture on fragile and biologically diverse crreas. Further involvement 

in such networks is important to CIMMYT's future, and we believe that investments 

in this kind of work will have a lcrrge impact over the next 5-10 yecrr period. 

To combine better vmieties with better management practices 

and to foster their rapid and widespread adoption by farmers, we 

need a tull partnerslup With national research systems ... 
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In the next five years, investments in CIMMYT will ... 

•� Allow us to clarify sustainability problems, and what can be 

done about them; 

•� Lead to clear and useful sustainability indicators; 

•� Improve sustcnnability-related forecasbng; 

•� Produce practical natural rescurce management research 

methcds; 

•� Lead to much more effective participation in research conscrtia; 

•� Measurably accelerate the adoption of new, more sustainable 

technologies. 
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In the next five years, investments in CIMMYT will ... 

•� Ensure the long-term storage of critical maize and wheat 
genetic resources; 

•� Lead to a much better use of those resources to solve practical 
breeding problems; 

•� Notably improve knowledge about trends in genetic diversity; 

•� Enable a clem assessment of altemative strategies for in situ 

conservation; 

•� Result in much greater knowledge of genetic diversity at the 

molecular level; 

•� Lead to a shared global database of maize and wheat genetic 
resources. 

Genetic 

Resotrrces: 

ProvidingFood 

Security for 

the Future 

he key to CIMMYT's 

success in producing 

improved maize and 

wheat varteties for a hungry 

world has been our unique ability 

to bring together genetic 

materials from all over the globe 

and combine them in creative 

ways. In the near future, genetic 

resources will become 

increasingly valuable as 

advances in science, especially 

biotechnology, permit greater 

access to the genetic secrets now 

just beyond our reach. 
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C!I'v1MYT has long maintained major 

collections of maize and wheat genetic 

resources. Initially, our interest was in having 

genetic stocks readily available for breeding. 

Now our primary objective is to safeguCITd in 

perpetuity maize and wheat genetic resources, 

as well as related species, both in our new 

genebank and through vcrrious in situ efforts, 

thus ensuring their availability today and 

tomorrow. 

CIM1'v1YT is located at the center of origin for 

maize, and we take a strong interest in the 

collection and preservation of maize landraces. 

Our new genebank now contains over 14,000 

accessions, many of which havebeen recently 

regenerated and evaluated as perri of the Latin 

American Maize Project that links 14 national 

genebanks with CIMMYTs in a collaborative 

network. Accessions stored in our bank CITe 

backed-up for security reasons in each COUIltry 

of origin, as well as in the National Seed Storage 

Laboratory in the US. The wild relatives of maize 

- teosinte and Tripsacum - have also been 

stored in the bank, and CITe preserved in situ in 

Mexico and Guatemala. 

The wheat genetic resources we hold in 

trust - over 100,000 accessions of wheat and 

wheat-related materials - including cultivated 

and wild species. C!I'v1MYT holds one of the 

world's lCITgest collection of cultivated bread 

wheats. Cultivated dururn wheats (for pastas 

and flat breads), as well as wheat's wild 

relatives, CITe held in trust by a sister 

intemational center located in Syria, but we 

hold back-up collections of these materials in 

our genebank (as they do of ours). 

CIMMYTs strengthening capabilities in 

biotechnology, geographic information 

systems, and seed population genetics offer new 

opportUIlities to lecrrn about the extent of the 

genetic vcrriation in our genebank, as well as the 

amoUIlt of duplication that exists. These tools also 

enable us to identify more clecrrly the gaps in our 

collection. Moreover, new datamanagement 

and processing techniques help us analyze 

information about each accession, leading to 

more efficient preservation and use. 

While we CITe firmly committed to the 

preservation of genetic resources for posterity, we 

believe that materials held in genebanks have 

more than intrinsic value; they must also be used 

to help people. For that reason, we seek to invest 

more resources in the evaluation and use of 

maize and wheat genetic resources. We CITe 

certain that the material in our genebank 

contains an immeasurable wealth of genes that 

can further increase natural yield potential, 

increase built-in resistance to pests, and irnpcrrt 

greater tolerance to environmental stresses, all of 

which will dramatically increase agricultural 

production - as we muster the resources needed 

to capitalize on this unique and extremely 

valuable asset. 
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Producing 

Better 

Varieties 

C
llv1J\i1YT's concerted 

effort to produce 

and distribute better 

mc:tize and wheat cultivms 

has been undeniably 

successful. Over half of the 

mea devoted to improved 

mc:tize varieties in developing 

countries isnowplanted with 

CIMMYT-related seed; and 

over three-qucrrters of the 

developing world's wheat 

land grows CIMlVIYT-related 

cultivms. Tremendous spin-off 

benefits also accrue each 

yern to developed country 

agriculture, benefits that me 

literally worth billions of U.S. 

dollms. 
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As we move into the 21st century, maize and 

n wheat improvement specialists face new 

challenges and opportunities. Productivity must increase 

in favorable environments, but also in more marginal 

areas where such problems as drought or poor soils 

severely limit production. At the same time, increases in 

genetic yield potential are becoming harder to achieve. 

Pathogens mutate into more virulent forms. Voracious 

insects flourish. New approaches, new technologies, new 

sources of genetic variation - all must be used to break 

through the barriers before us. CIMMYT is well positioned 

to capitalize on advances in science - from new tools in 

biotechnology, to improved field designs and statistical 

analyses, to more efficient information processing and 

management - and is systematically bringing these 

advances to bear. 

The Center has been likened to a maize and wheat 

"gene machine" capable of delivering hundreds of 

experimental varieties each year. And while this 

charactelization takes away from the art that is plant 

breeding, it contains a measure of truth. CIMMYT serves 

as the hub of one of the world's largest maize and wheat 

development and testing networks. Center staff make 

tens of thousands of crosses each year. Thousands of the 

resulting progeny are shipped to colleagues in over a 

hundred countries throughout the developing world. 

They grow the material, evaluate it. and return 

performance data to CIMMYT breeders to feed into the 

next cycle of breeding. Our colleagues also freely draw 

on the Center's materials for their own purposes, usually 

as a resource for their breeding programs. These networks 

comprise an incredibly effective mechanism for 

producing and distributing new cultivars that, because 

they were selected under many different conditions, are 

broadly adapted to a range of environments. 

CIMMYT's ability to bring together genetic material 

from all over the world - to continuously stir the maize 

and wheat genetic pot - is one of its greatest strengths. 

We are uniquely well prepared, thanks to our own 

genetic stocks and our ready access to the stocks held by 

others, to respond to changing environmental conditions 

and to anticipate and face new challenges to the world's 

food supply. 

But our key asset is our people. CIMMYT's success in 

developing better cultivars, and in seeing those cultivars 

used widely by developing country farmers, is largely due 

to the people that make up 

the center's "extended family." 

We have assembled some of 

the best scientific minds and 

most talented agricultural 

specialists in the world, and 

placed them in strategic 

locations around the globe. A 

core group of researchers is 

located at our headquarters in 

Mexico. Their efforts are 

shaped by feedback from the other 40% of our staff - our 

regional scientists - who work out of offices in 16 

developing countries, and who travel and consult 

extensively in their regions. Regional staff conduct their 

own research for CIMMYT and are closely involved in 

supporting the efforts of our research partners in 

developing countries. In doing so, they help keep 

CIMMYT's research on track, ensuring that appropriate 

cultivars, management practices, research methods, and 

information are developed and distributedby the Center. 

Our extended family includes many more people� 

than are on the Center's payroll. Thousands of research� 

colleagues around the world have participated in joint� 

research with CIMMYT or in the center's training� 

programs, and many of these colleagues now occupy� 

prominent positions in developing country research� 

programs. Their efforts enable our joint success, making� 

possible the tremendous payoffs that come from using� 

CIMMYT-related cultivars.� 

In the next five years, investments in CIMMYT will ... 

•� Result in maize cultivars with much higher levels of� 

tolerance to environmental stresses;� 

•� Produce wheat varieties with durable resistance to� 

yellow rust;� 

•� Lead to improved research methods for the 

development of new varieties and sustainable maize

and wheat-based production systems; 

•� Help us add to the genetic diversity of wheat; 

•� Enable development of an intemational crop� 

information system.� 
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In the next five years, investments in CIMMYT will ... 

•� Lead to highly effective molecular marker systems for speeding 

the transfer of drought. insect, and clisease resistance genes; 

•� Result in the most efficient maize and wheat transformation facility 

in the world; 

•� Produce maize cultivars with enhanced resistances via the transfer 

of genes from novel sources; 

•� Lead to the first apomictic maize plants; 

•� Enable identification and cloning of the genes that confer 

resistance to rusts in wheat. 

A})plying 

the Tools of 

Biotechnology 

I
n 1990, building on a� 

decade of expenence with� 

early blotech-nologies, CIMMYT 

established its Applied BIotechnology 

Center, now widely recognized to be 

among the best of its type in the 

world. The center is staffed with 

exceptionally talented and practical

minded scientists, whose work is 

closely linked to the efforts of the 

CIMMYT's Maize and Wheat 

Programs. Together, researchers strive 

toward the broad goal of adding to 

the efficiency of crop improvement 

research in Mexico and elsewhere. 

The primary means of doing this is to 

acquire and adapt cutting-edge 

biotechnologies to the needs of 

CIMMYT, and to transfer useful 

technologies to our research partners 

in developing countries. The Biotech 

Center has also implemented 

standard biosafety procedures and 

constructed effective biocontainment 

facilities - now officially sanctioned 

by the Mexican authorities - two 

extremely important achievements. 
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The Bioteclmology Center focuses it The Program is also applyjng the these ventures will mean that, in the 

efforts on applyjng two basic sets tools of genetic engineering in order to future, poor farmers growing hybrids 

of tools - molecular genetics and reach beyond the genes already will be able to select seed from their 

genetic engineering - to the problems contained in mc:tize and wheat, so as to fields for planting in the next year 

being addressed by mc:tize and wheat increase the range of genetic diversity without witnessing the drop-off in 

breeders. available to breeders. Our staff recently productivity that normally occurs with 

Using the tools of molecular succeeded in their efforts to "transform" this practice. 

genetics, we are identifylng and tropical maize by inserting a Btgene for As we cross into the nextmillenium, 

"marking" mc:tize and wheat genes that insect resistance. This was a first for CIMMYT's breeding programs will be 

bestow desirable traits, such as CIMMYT tropical mc:tize, and the routinely using molecular markers for 

resistance to insects and diseases and transformed plants are showing good such traits as drought, insect, viral, and 

tolerance to environmental stresses resistance to stem borers, important fungal resistance. Genes for day-length 

such as drought. This is the first step insect pests that seriously limit sensitivity and durable rust resistance, 

toward facilitating gene transfers from productivity in farmers' fields. among others, will be tagged and 

one variety to another. We have Bridging these two areas is our markers made available for screening 

adapted a relatively low cost and work in apomixis - "frontier research" new lines. Markers will also be used to 

environmentally safe, non-radioactive aimed at understanding howplants better understand the genetic diversity 

system for "tagging" segments of reproduce asexually through seed. This available in CTh/fMYT's genebank. The 

chromosomes, and we can now major project involves isolating and introduction of new genes into mc:tize 

quickly tell whether the offspring of cloning the genes in Tripsacum, a wild and wheat via genetic engineering will 

specific crosses contain the genetic relative of mc:tize, that confer the no doubt become more routine, and we 

material that breeders want, adding to asexual means of reproduction. Once expect to serve as a window to "first 

the efficiency of the breeding process. isolated, these genes will be genetically world science" for our research partners 

engineered into mc:tize and wheat to in developing countries. 

produce apomictic cultivars. Success in 

Enlisting New Information Systems in the Cause 

Impact. That's the goal, after all Impact in research, that are preferredby producers and consumers. Evaluation 

impact in farmers' fields. The romplexityandurgencyof data from sources as diverse as molecular marker 

the development challenges before us demanda strong laboratoriesandintemational nurserieswill be available 

interdisciplinary approach to research- the full globallyandwith minimal delay. Agronomic research will 

participation of plant breeders, biotechnologists, focus on strategic targets identified through geographic 

agronomists, scdal scientists, andprofessionals frommany information systems (GIS). 

otherdisciplines, Improvements in howresearch Oosely linked databases for cultivars and breeding 

information ismcmaged will heighten this essential records, cropping systems, biophysical data, and 

rollaboration, fostering a newinformation-intensive scdoeconomic data will form the foundation of this new 

approach to research. research style. Decision support tools, such as simulation 

Howmight thisnew approachchange the way our models, GIS, expert systems, and genetic analysis software 

work is done? Breeders, for example, will increasingly will enable scientists to focus on central issues andnavigate 

decide which parent plants they should cross based not on through oceans of data, synthesizing as they go. They will 

physical appearance and field performance alone, but on pool their data, reducing costly duplication, Electronic 

detailedknowledge about a plant's genetic makeup, distribution will further ensure that benefitsof this new 

Breeders will also tailor the pedigrees of their new varieties research mode will spread rapidly beyondClMMYT's realm 

to specific environmental conditions, thus enabling the and lead to the impact we areall seeking, Impacton 

broadest possible adaptationandproducingend products science. Impact in farmers' fields. 
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Helping 

to Shape Better 

Policies 

T
he impact 01 CTh.1MYT's 

resecrrch on farmers cmd 

consumers depends not 

only on the quality of our 

science, but also on policies 

implemented at both the 

national cmd intemationallevel. 

These policies include decisions 

about how much will be invested 

in resecrrch cmd in which 

activities cmd how much in 

education, roads, ports, rail 

transportation, cmd other 

infrastructure. Also included are 

decisions about pricing policies 

for inputs cmd agricultural 

products in general, cmd even 

broad macroeconomic choices. 
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Recognizing the improtance of agricultural policy, we 

maintain a modest research capacity cdmed at 

providing decision makers in CI1'v1MYT, national 

agricultural systems, and the global agricultural 

development community with information about the policy 

environment and how key policies iniluence the impact of 

research. 

To date, our efforts have focused primarily on policies 

directly related to research. Our "domestic resource cost 

analyses" have helped decision makers in selected 

countries choose more wisely among options for allocating 

resources within their countries. ClNllvIYT's global priority 

setting has been supported by development of a "mega

environment" database that helps ensure allocation of the 

Center's scarce resources to the most critical research 

problems. And major studies of the impacts of mtemational 

mcnze and wheat breeding research have examined how 

policies iniluence the diffusion of new varieties. 

More recently, our research has grown to include 

studies of the institutions and policies that shape the supply 

of critical agricultural inputs, especially in the seed 

industry. We also facilitate "targeted policy workshops" in 

maize-based systems in Meso

America, which foster policy 

change by bringing together 

key people and organizations 

in an effort to achieve a 

common understanding of 

problems, as well as 

opportunities for resolving 

them. 

We ccm expand the 

relevance of work related to 

improving policies by refining and extending the coverage 

of our mega-environment database, improving not only its 

technical parameters, but also including more social and 

economic indicators, particularly for poverty and 

environmental impact. Another opportunity is to use the 

insights of the "new institutional economics" to increase our 

understanding of ways to deliver new technology more 

efficiently. Yet another is to develop closer working 

relationships with colleagues in other, more policy-oriented 

institutions, such as IFPlli, the World Bank, and various 

universities. 

The main product of our policy research is, of course, 

information. Knowledge about how different policies affect 

the impact of research, and about which decision makers 

are best placed to implement appropriate policies, will 

help streamline policy formulation - if it is effectively 

documented and communicated Doing the latter is one of 

CIMMYTs strengths. The ultimate payoffs to such research 

are difficult to measure, but there areobservable effects, 

including the extent to which policy shifts at the national 

and intemationallevels are based on credible information 

and result from informed debate. 

In the next five years, investments in CIMMYT will ... 

•� Lead to a better mega-environment database that will 

improve decision making about the allocation of 

research resources; 

•� Result in a synthesis and widespread sharing of� 

knowledge about the global maize seed industry;� 

•� Lead to identifioation of key collaborators and decision 

makers in the policy arena; 

•� Enable communication of the center's knowledge about 

technical maize and wheat production factors to 

institutions specializing in policy analysis, improving their 

ability to project future trends. 

•� Clarify the effects of policies on genetic diversity in 

farmers' fields and on prospects for in situ conservation of 

genetic resources. 
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SharingKnowledge 

to Strengthen 

National Agricultural 

Research 

nowledge has no 

meaning - is almost 

pointless - unless it is 

passed along to enter into the affairs 

of the world." So spoke Dr. Mmgmet 

Catley-Crnlson, then President of the 

Canadian Intemational 

Development Agency on the 

occasion of CIMl'viYT's 20th 

anniversmy in 1986. Her words ring 

as true today as they did then. 

Knowledge - about better ways to 

manage maize and wheat systems, 

about new varieties, and about 

more effective research methods

is one of CIMl'viYT's main products, 

and its value is closely linked to our 

ability to shme it with others. 

In seeking to shme knowledge widely, CIl\i1MYT staff engage in a 

number of interrelated activities, ranging from resemch partnerships to 

technical consulting, from publishing to formal human resource 

development. While important 

in-and-Df-themselves, the 

interactions among these related 

activities me what deserves 

special attention. Through our 

resemch partnerships and 

consulting work, for example, we 

not only help solve problems

such as the sustainability problems now being encountered in Asia's rice/ 

wheat systems - we also gain insights into how to solve these problems 

more efficiently. In other words, we learn from our partners. 

By bringing these lessons together from different pmts of the world, by 

drawing on the experiences of our regional staff, by participating in 

collaborative resemch ventures, and by various publishing efforts, we get 

a feel for what works, and under what circumstances. In short, we 

synthesize our experiences. This synthesis then guides us as we interact 

further with our resemch partners, helping us to provide better advice and 

counsel and to better understand what those partners me trying to 

communicate. 

We also build on this synthesis of experiences to develop educational 

materials and other publications - books, manuals, technical reports, 

joumal articles, audiovisual materials, and increasingly as we near the 

next century, CD-ROMs and information packaged for delivery over the 

Intemet's world wide web. Many of these materials then form the basis of 

our participation in formal human resource development activities, the 

entry leveL intermediate, and advanced courses we offer at our 

headquarters in Mexico, and those we support out in the regions. And as 

we learn more from our interactions with resemch partners, we constantly 

update and revise our published synthesis of experience. 

CIl\i1MYT is, in a very real sense, a central clearing house of 

knowledge related to the development of more productive and more 

sustainable maize and wheat systems in developing countries. Our own 

staff - CJ:I\.1lv1YTs human resources - me continuously stimulated by virtue 

of their involvement in shilling knowledge with others. As a result. our 

staff me among the strongest advocates for,
In the next five years, investments in CIMMYT will .... 

and practitioners of. true resemch 
•� Enable new intermediate and advanced course offerings partnerships, networking, consulting, training, 

in sustainable systems and biotechnology; 
and other activities that strengthen national

•� Strengthen resemch partnerships through networkingand 
agricultural resemch systems throughout theimproved information management; 

•� Accelerate the transition to a more information-intensive developing world. 

approach to research. 
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