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CIMMYT's 2000-2002+ Medium Term Plan 

(MTP) reflects several shifts in priorities and 

strategy as we prepare to enter the new 

millennium. The driving force behind our 

planning, however, remains the indisputable 

fact that maize and wheat will clearly dominate 
global food security in the next century. The 

fundamental elements of our MTP continue to 

serve as an effective guide for planning and 
implementing needed changes in the Center's 
research agenda. 

We begin this document with an updated 
assessment of the current and future importance 

of maize and wheat, followed by highlights of 

our research and an overview of financial 
circumstances in 1998/1999. The accompanying 

financial tables appear on pages 16-35. Our 

project portfolio, including updated milestones 
for achieving objectives, appears in the annex on 

page 36. This latest version of our project 
portfolio begins to introduce the CGlAR 

logframe vocabulary that will become our 
standard for future MTPs. 

The Importance of Wheat and Maize for 
Food Security, Poverty Alleviation, and the 
Environment 

The importance of wheat and maize 

today--Several noteworthy points can be drawn 

from recent production and consumption data 
for wheat and maize: 

• 	 At the global level, wheat and maize rank first and 

second in importance among aU cereals. 

• 	 Across all developing countries, wheat and maize 

rank second and third (after rice) in importance 

among all cereals. 

• 	 While the importance of wheat and maize varies by 
region, no other crops are produced and consumed 

in such large quantities by as many people in as 

many countries (the only other crop that even 

comes close is rice, and rice production and 

consumption are concentrated in a number of Asian 

countries with relatively strong national rice 

research programs). 

The future importance of wheat and 

maize-Recent IFPRI projections indicate that 

over the next two decades global demand for 
wheat and maize will rise by 40% and 47%, 

respectively.l By 2020, itis expected that 67% of 

the world's wheat consumption and 57% of the 

world's maize consumption will occur in 
developing countries. In the case of wheat, 

demand will grow not only because of population 

growth but-more importantly-because 

consumers will substilute out of rice and coarse 

grains as incomes rise and populations become 

more urbanized. In the case of maize, per capita 

demand for food maize will continue to rise in 

Sub-Saharan Africa (where it is the dominant 

food grain, by far) and in Central America; 

elsewhere, modest declines in demand for food 

I 	 Derived from data presented in M.W. Rosegranl, M.A. Somhilla, 
R.V. Gerpacio, and C. Ringler (1997), Global food markets and 
USexporis in the twenty-first century. Revision of a paper 
presented at the Illinois World Food and Sustainable 
Agriculture Program conference, "Meeting the Demand for 
Food in the 21st Century; Challenges and Opportunities for 
Illinois Agriculture," 28 May 1997, Urbana-Champaign, Illinois. 
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maize will be offset by dramatic increases in 
demand for feed maize, especially in Asia. 

Even if productivity growth in developing 
countries can be sustained at current levels, 
something that is far from certain given recent 
reductions in ~pending on agricultural research, 
by 2020 developing countries will be importing 
138 million tons of wheat and 62 million tons of 
maize per year. If we cannot sustain or increase 
current levels of productivity in the South, then 
these figures become even more alarming. How do 

we ensure food security for the poorest of the poor 
in the face of declining resources for agriculture, 
and in so doing provide a steady platform for 

industrialization and economic growth? The role 
of more productive and profitable maize and 
wheat systems in generating local employment, 
raising local incomes, and alleviating poverty 
must not be underestimated. In developing such 
systems, CIMMYT and its partners are making 
lasting contributions to those goals. 

CIMMYT as a source of future 
productivity gains-Because there are notable 
economies of scale in carrying out basic 
germplasm improvement work; breeding of widely 
distributed crops such as wheat and maize can be 
carried out very efficiently at the international 
level. Partly for this reason, CIMMYT's 
worldwide impacts have far surpassed those of 
other institutions that conduct research on crops 
of more limited geographical distribution. 

For example, preliminary findings from our 
latest global wheat and maize impacts studies 
indicate that CIMMYT-derived germplasm 

continues to be used extensively in developing 
countries. 

WHEAT. As the hub of the world's only global 
wheat breeding network, CIMMYT plays a 
unique role in fostering the improvement, 

distribution, and international testing of wheat 
germplasm. Even though the Green Revolution 
story is by now well known (at least in 
agricultural development circles), it should not 
obscure the fact that the Center's wheat breeding 
efforts continue to pay fantastic dividends. The 

most recent global wheat impacts survey reveals 
that more than 90% of all wheat varieties 
released in developing countries (not including 
China) from 1991 to 1997 contained CIMMYT 
germ plasm. Some 58% of these varieties were 

produced using two CIMMYT lines as parents, 
38% were formed using one CIMMYT line as a 
parent, and 3% were developed using one or more 
CIMMYT lines as a grandparent or earlier
generation ancestor. In China, more than 160 
wheat varieties have been developed through the 
China/CIMMYT partnership, and these are now 

planted on over 5-7 million hectares.2 

These results suggest that earlier predictions 
that CIMMYT's wheat breeding program would 
decline in importance as national wheat breeding 
programs grew stronger were decidedly incorrect. 
The proportion of developing country wheat 
varieties that contain CIMMYT germplasm 
continues to rise, indicating the growing, rather 
than decreasing, importance of our wheat 
breeding efforts . 

MAIZE. With respect to maize, so far we have 
obtained updated impact information from Latin 
America only, but that information is nonetheless 
revealing. About 98% of all commercial maize 
seed sold in Latin America in 1997 was marketed 
by private companies. However, of this about 75% 
was seed of proprietary hybrids whose pedigrees 
contained CIMMYT-derived germplasm. This fact 
suggests that it is simply not correct to assert 
that the private sector is poised to assume all 
international maize breeding efforts. Clearly, 
private-sector maize breeders continue to rely 
very heavily on CIMMYT,derived germplasm. 

A second noteworthy result of this study is 
that only 48% of the total maize area in Latin 
America in 1997 was sown to improved open
pollinated varieties (OPVs) and hybrids; the 
remaining 52% was planted to local varieties. In 

Mexico and Central America, only 20% of the 
total maize area was sown to improved materials; 

2 Zhong-Hu He (pen. comm.I999). 
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the remaining 80% was planted to local varieties. 

In other words, the area planted to improved 

materials (as a percentage of the total maize 

area) has increased only slightly since the first 

CIMMYT global maize impact study was 

conducted in 1990. This suggests that private 

companies are making little or no effort to target 

the subsistence and" semi-subsistence farmers 

who constitute the vast majority of the region's 

maize producers. Instead, the seed companies are 

competing with one another for market share 

within the relatively small commercial farming 

sector. The obvious lack of interest on the part of 

private companies in the subsistence and semi

subsistence farming sectors, coupled with the 

recent decline in strength of many Latin 

American national agricultural research systems 

(NARSs), underscores the need for continuing 

CGIAR investments in maize research. 

Preliminary information from Africa and Asia 

provides a similar picture of the complementarity 

of research partnerships between CIMMYT, 

NARSs, and the private sector. 

Although this discussion has focused on the 

future productivity gains that may arise from 

CIMMYT's mainstream crop breeding activities, 

it is important to recognize that many other 

strategic research initiatives contribute to this 

goal. Most are described in "Highlights from 

1998/1999," page 7, but several bear mentioning 

here. 

BIOTECHNOLOGY. CIMMYT is drawing on the 

power of biotechnology to make plant breeding 

more efficient and, in some cases, to improve 

maize and wheat in ways that have eluded 

conventional breeding approaches. Three areas of 

work are especially important: the 

development of apomictic maize, the use of 

marker-assisted selection for a range of traits 

(especially drought tolerance), and the use of 

molecular fingerprinting. 

Still under development, apomictic maize 

will reproduce asexually, rendering seed that will 

produce plants that are exact clones of the 

mother plant, regardless of the genetic make-up 

of available pollen. A tremendous advantage of 

this technology is that poor farmers will be able 

to save maize seed with improved "hybrid traits" 

from one crop cycle to the next without losing 

those traits through the normal process of cross 

fertilization . 

The development of drought tolerant maize 

should benefit from marker-assisted selection 

(MAS), which is being used to transfer traits 

~ssociated with drought tolerance from poorly 

adapted, drought tolerant sources into elite, 

drought susceptible lines and varieties. The first 

major attempts at using MAS to improve an elite 

but susceptible inbred line (using PCR-based 

markers as a preselection tool) and a susceptible 

open-pollinated population have reached the 

final stages of field testing. Preliminary results 

clearly demonstrate the advantage of using 

molecular markers in the selection process, and a 

second field evaluation conducted under drought 

conditions in 1999 should confi·rm those results. 

We are also developing·and evaluating new 

breeding strategies involving optimal 

combinations of MAS and conventional selection 

for drought tolerance. These strategies focus on 

the use of molecular markers at one or' a few key 

steps in the selection process. One approach, in 

which MAS is conducted only once at an early 

stage of recombination, is being used to improve 

drought tolerance in germplasm for eastern and 

southern Africa. This project is ongoing, and 

progress will be assessed through field 

evaluation of the improved germplasm in 200l. 

These breeding strategies, as well as information 

obtained through the use of new technologies 

such as reverse genetics and DNA chips, should 

greatly increase the prospects for improving 

drought tolerance in maize on a relatively large 

scale. The benefits to farmers, who annually lose 

more than 20 million tons of grain to drought, 

will be great.3 

3 Other crop impronment efforts featuring MAS include insect 

resistance to two important African maize pests, aluminum 

tolerance in maize and wheat, and fusarium resistance and 

quality protein in maize. Space constraints do nol allow us to 

mention this work in detail 
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In a related effort, we are comparing the 
features of drought tolerance in maize and wheat 

and will sponsor an international workshop in 
June to draft a strategy for future activities in 

drought tolerance breeding in the major cereals. 

Molecular fingerprinting is being used in 
several projects of strategic importance, though 

only a few examples can be given here (see 
"Highlights from 1998/1999," page 7, for more 
details) . 

CIMMYT is fingerprinting its maize lines 
(known as "CIMMYT Maize Lines" or CMLs) for 
several reasons. Unique identification of each 
CML will make it possible to distinguish CMLs 

from each other, from other modern breeding 
lines, and from released cultivars. Fingerprinting 
thus allows us to monitor whether any CMLs 
have been patented for restricted use and to 
address this action. In addition, fingerprinting is 
becoming a requirement for many of the 

international trials in which CMLs are evaluated. 
It may also be possible to assign maize lines to 
heterotic groups using molecular markers, which 
reduces the number of crosses that need to be 
made and tested in the field to identify useful 
heterotic patterns. 

In the past, heterosis has not been observed 
in hybrid wheats at significantly high levels. 

Identification of heterosis in wheat has long been 
a goal of plant breeders, however, as it would 
allow wheat yields to increase dramatically. 
Wheat fingerprinting can make potentially 
valuable contributions to our efforts to breed 
hybrid wheats by identifying the superior 

heterotic groups that would enable breeders to 
make particularly productive crosses. Weare 

measuring the genetic diversity of a suitable pool 

of inbred wheat lines through pedigree, field 
performance, and molecular marker data. We will 

assign lines to different heterotic groups for 

crossing and observe which of the first generation 
progeny show increased performance. 

Wheat fingerprinting may also help identify 

lines with greater transformation efficiency. We 

are using molecular markers to assess genetic 


differences among a set of sister lines for 
transformation efficiency and agronomic traits. 

Lines will be fingerprinted, clustered into related 
groups, and agronomic traits measured in the 

field. If one cluster has a greater efficiency of 

transformation than the others, the 
transformation efficiency of all lines in the 

cluster will be measured, and the most efficient 
line will be released specifically for this use. 

Correlations may also be drawn between 
differences in phenotypic traits (including ease of 
transformation) and differences in chromosomal 

segments between sister lines.. 

NATURAL RESOURCES RESEARCH. Productivity 
gains through changes in crop and system 
management will continue to be an important 

complement of gains resulting from improved 
germplasm. In the Indo-Gangetic Plains, for 
example, the 1997/98 wheat season marked a 
turning point in work with research partners 

(including farmer-experimenters) in the Rice
Wheat Consortium. Climate conditions were 
such that while new, inexpensive zero and 
minimum tillage methods generally resulted in 
excellent stands and higher yields, farmers using 
traditional practices had to sow very late and in 

some instances could not establish a wheat crop 
at all. As a consequence, there has been an 
explosion of interest in tillage and crop 
establishment methods. The new practices 
reduce costs, foster timely sowing, improve 
yields, raise water and nutrient use efficiency, 
conserve resources, and enable farmers to 
diversify their agroecosystems. And they already 

cover thousands of hectares;_having been met 
with an enthusiastic response from farmers, 

extension workers, local machinery workshops, 
non-governmental organizations (NGOs), and 

national program scientists. In the next decade, 

these management changes may well outpace 
germplasm improvement as the major factor for 

improved productivity. 

Based on initial tillage research with the 

Chinese hand tractor and its accompanying 

minimum tillage implements, researchers are 
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also developing a farmer participatory model for 

mechanization research that sets up an 

integrated partnershiQ between small-scale 

farmers, national researchers, and local 

workshops, to bring about mechanization in a 

way that is not only sustainable but socially just. 

Finally, the Natural Resources Group's 

small but highly productive team of specialists 

in GIS and modeling are contributing to many 

other areas of CIMMYT's research concerned 

with future productivity gains. 

ECONOMICS. CIMMYT is investing more in 

understanding how public policies can promote 

sustainable food security, as well as assessing 

the past and potential impacts of CIMMYT 

technologies. This work helps clarify research 

priorities and optimize the allocation of our own 

research resources, as well as those of our 

partners in the South. For example, a project 

launched in March 1998 is identifying major 

variables affecting the productivity of maize and 

wheat research systems in Latin America". The 

project will conduct an institutional analysis and 

also analyze flows of "pre-technologies" (e.g., 

improved lines used by national research 

systems but not yet publicly released); flows of 

released genetic technologies; flows of crop 

man"agement technologies; and the variables 

that influence production of genetic technologies 

(for instance, new varieties). With that 

information in hand, researchers can examine 

and recommend ways to improve the efficiency 

of the national institutions responsible for maize 

and wheat research. 

Other research focuses on the trends and 

relationships that can be observed between 

potential wheat yields and farmers' yields in the 

areas of the world that led the Green Revolution. 

Analysis of these trends should prove instructive 

in assessing various avenues for increasing 

productivity in these important wheat areas. 

We continue to break new ground in 

research on the economics of genetic diversity. 

An innovative project examines the relationship 

between genetic diversity and wheat 

productivity (a critical issue for wheat 

researchers and policy makers) in China and 

Australia. China and Australia were chosen for 

comparison because their wheat production 

systems differ in terms of commercialization, 

policies affecting crop breeding arid research, 

and the incentives leading households to grow 

different types of wheat varieties. Research in 

China focuses on the selection of wheat varieties 

and resulting diversity outcomes at the farm 

level, assesses aggregate changes in genetic 

diversity over time, and compares the effects of 

different policies in the major wheat-producing 

provinces on genetic diversity. The Australian 

component of the study focuses on how changes 

in research policies, research priorities, and 

wheat marketing have affected genetic diversity 

and the supply of varieties. 

Highlights from 199811999 
In our previous MTP, we described several 

initiatives scheduled to take place during 1998/ 

1999 that should be revisited here. Beyond that, 

we will highlight the progress that we have 

made in several other areas of research. In the 

interests of brevity, few details are provided; nor 

do we attempt to cover all of CIMMYT's many 

research and training activities. We recommend 

that readers refer to our recent Annual Report 

and impacts publications4 for additional details. 

Progress in biotechnology-We continue 

to increase our allocation of resources to 
biotechnology research and have moved 

significantly closer to full implementation of a 

"marker service facility." This process has 

involved substantial investment in new 

equipment that has notably increased our 

capacity to provide molecular marker services. 

4 	 CIMMYT in 1996-97: Widening the Circle of Partnerships; 
CIMMYT in 1997-98: Change for the Beller; ASampling of 
CIMMYT Impacts (1997); ASampling of CIMMYT Impacts, 
1998: Ten Case Studies (1998). See also www.cimmyt.cgiar.org. 
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Another highlight of biotechnology research 

in 199811999 is that we have refined techniques 
for more rapidly and efficiently transforming 

CIMMYT wheat varieties for the eventual 

incorporation of important traits, especially 

resistance to increasingly important diseases. 

We are also grouping maize and wheat 

genotypes into "test arrays" that will enable us to 

compare the efficiency and accuracy of different 

fingerprinting techniques to choose the best 

technique for studies of genetic diversity. Wheat 

fingerprinting should contribute valuable 

information for addressing the question of 

whether widespread cultivation of CIMMYT

related wheats has increased or decreased 
overall genetic diversity. We are using molecular 

markers on a subsample of 75 wheat lines that 

have been grown widely in the past 30 years (the 

period since CIMMYT-related lines were first 

adopted on a large scale) to assess whether their 
genetic diversity has increased, diminished, or 

remained stable. This work forms part of a large 

interdisciplinary project on measures and 
economic analysis ofgenetic diversity. 

An increasing share of the additional 

resources devoted to biotechnology is the result 
of successful negotiations and partnerships with 

the private sector. These are unique, in that they 

are aimed at pr.oviding CIMMYT with access to 

the technologies and resources necessary to meet 

the demandJor improved maize and wheat 
germplasm for our partners, as well as 

(eventually) to give our partners in the South 

ready access to these new technologies. The 

success that we have enjoyed so far in 

negotiating these relationships is largely based 

on the private sector's trust in CIMMYT's 

abilities to conduct top quality research. As we 

move into the next century, these "win-win" 

arrahgements will become more important, and 

we will need to add to our expertise in the 

management of intellectual property (lP) and 

negotiating skills. One example (among several) 

of research in which these partnerships are of 

critical importance is the development of 
apomictic maize, described earlier. Access to the 

most advanced technologies of molecular biology 

and functional genomics is critical to the success 
of this long-term research effort. 

One of the Center's fundamental goals, 

particularly with respect to biotechnology 

research, is to bridge the g.ap between advanced 

research in the industrialized world and applied 

breeding in the developing world. The 

Biotechnology Center responds to this challenge 

by training and empowering scientists from 

national research programs to use 

biotechnology's tools to address agricultural 

problems in their home countries and regions. 

The Asian Maize Biotechnology Network 

(AMBIONET) is completing its first full year of 
operation, and we are already seeing payoffs from 

this initiative in terms of increased local political 

and financial support for biotechnology research, 

strengthening of the research capacity of 

AMBIONET partners, and the freer flow of 

information among them. 

Following up on wheat fusarium 
research-In our last MTP, we noted that 

additional emphasis would be given to developing 

genetic resistance to fusarium head scab of 

wheat. This disease significantly damages wheat 
yield and quality; it also produces toxicoses in the 

people and animals who consume infected grain 

and fodder . The incidence of fusarium head scab 

has increased in several areas of the world as 
weather and cropping patterns have changed. 

The implications for food security are 

considerable in a number of developing countries, 

among which China is probably the most 

important. Fusarium epidemics in China can 

affect more than 7 million hectares of wheat and 

result in losses of up to 2.5 million tons of grain. 

We are pleased to report that further 

screening of synthetic hexaploids has identified a 

wide diversity of resistance for fusarium, giving 

us a potent means for improving wheat 

resistance to this disease. Crossing these 

resistant synthetics to bread wheats has 
produced advanced derivatives that express the 

parental (synthetic's) resistance. One of the most 
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promising combinations is MayoorllTKSN10811 

Ae.tauschii, which consistently shows infection 

rates of only 5-10% (susceptible checks have 

infection rates on the order of 45-60%) . 

Our work in Africa-Efforts in Africa have 

grown according to plan. We now invest about 

40% of CIMMYT's resources in work focused on 

the continent, and have placed nearly one-fifth of 

our international staff in our three regional 

offices. We are particularly enthusiastic about 

results of our work on drought and low nitrogen 

tolerance in maize, as well as the progress 

achieved in assessing the risks and rewards 

associated with the adoption of productivity

enhancing, resource-conserving management 

practices in southern Africa. 

CIMMYT facilitates a number of important 

African research networks. The Soil Fertility 

Network (SoiIFertNet) in southern Africa is a 

crucial venue for setting research prioritie's, 

allocating resources, sharing information, and 

obtaining first-rate technical input and training 

aimed at the needs of the region's small-scale 

farmers . Closely linked to SoilFertNet is our Risk 

Management Project, which assesses the 

performance of improved soil management 

practices developed through SoilFertNet under a 

wide range of soil and climatic conditions. The 

Center also facilitates the southern African 

Maize and Wheat International Research 

Network (MWIRNET), which strives to 

complement the activities of SoilFertNet in the 

development and distribution of adapted 

germplasm and related information throughout 

the region. Several good maize genotypes have 

been developed and over 260 scientists trained 

through the network. 

An extensive network to Strengthen 

National Research Systems in East Africa 

aims to strengthen priority setting in NARSs, to 

strengthen interactions between national 

researchers and policy makers, and to encourage 

greater interaction among socioeconomists in the 

region . The success of this network has made it a 

model for similar efforts in southern Africa. 

Yet another example of network activities, 

this a more recent undertaking, is CIMMYT's 

participation in the Eastern and Central 

Mrica Maize and Wheat Research Network 

(ECAMAW), which like MWIRNET focuses on 

germplasm development and distribution. This 

network's major activities include work on 
. , 

improving maize tolerance to drought and low 

nitrogen and on multilocation screening of wheat 

against stem rust. 

The virulence spectrum and intensity of stem 

rust on bread and durum wheat in East Africa is 

increasingly a problem because of environmental 

conditions that favor the pathogen. Year-to-year 

climatic variability, however, results in 

inconsistent natural occurrence of the pathogen 

at any particular- site. This hinders selection and 

is the reason for the multilocation testing 

coordinated by ECAMAW. New methodologies 

developed and verified by CIMMYT breeders and 

pathologists increase the efficiency of selecting in 

the field for the complex gene associations that 

confer more stable, durable resistance. As a 

result, the frequency of these gene combinations 

is increasing in internationally distributed 

CIMMYT wheat germplasm. In part through 

ECAMAW, these methods are being widely 

adopted by nationaLwheat improvement 

programs in East Africa . 

The Maize Program's recently initiated 

efforts in the African highlands involve collecting 

and classifying local varieties for their heterotic 

patterns and, with these and other selected 

sources, developing superior populations for use 

by national maize research programs. Other 

germplasm-related research focuses on 

improving resistance to maize.streak virus, an 

ever-present threat for the region's harvests, and 

to gray leaf spot, a once-minor disease that 

increasingly attacks maize. 

Collaborative research with the Kenya 

Agricultural Research Institute (KARl) and IITA 

is exploring strategies for controlling Striga 

(witchweed) in Africa. These approaches seek to 

endow maize with genetic traits, such as direct 
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resistance to the parasitic weed, that alone or in 

combination improve maize yields in infested 

fields. 

CIMMYT is also working to put the 

enormous power of advanced geographic 

information technologies in the hands of 

national program researchers in Africa and 

elsewhere . In collaboration with the Integrated 

Information Management Laboratory of Texas 

A&M University (USA), stand-alone, CD-ROM 

software is being developed that features 

powerful and flexible GIS tools for agriculture 

and natural resource management workers in 

Africa. Called the "Africa Country Almanacs," 

this software offers a suite of useful tools and 

country-level data, as well as textual 

information, with which users can easily create 

customized maps and tables. In effect, this 

software places cutting-edge GIS tools in the 

hands of non-GIS users . Almanacs are available 

for Angola, Liberia, Sierra Leone, and Uganda 

and are under development for Eritrea, 

Ethiopia, Kenya, Malawi, Somalia, Tanzania, 

Zambia, and Zimbabwe. 

The Rice-Wheat Consortium-As 
reported in our last MTP, in 1998 CIMMYT 

accepted the role of Convening Center for the 

Rice-Wheat Consortium for the Indo-Gangetic 

Plains. We agreed to strengthen our leadership 

role in Consortium research on tillage and crop 

establishment as well as in the realm of social 

sciences. Our progress in this endeavor has been 

slower than anticipated in our previous MTP 

owing to a shortage of funds, but we are 

optimistic that financial support to fund this 

critical work will be forthcoming, as a mix of 

core special projects are in various stages of 

approval. In the meantime, we are using core

unrestricted funds as needed to carry forward 

the most urgent research . 

Future CIMMYT research on rice-wheat 

systems in the Indo-Gangetic Plains will focus 

on several issues. One of the most important is 

the longer term implications of new tillage 

systems on sustainability and productivity. 

Among other things, CIMMYT and national 

program researchers will assess effects on soil 

parameters (chemical, physical, and biological) 

and biotic factors (pests, weeds, and diseases) 

over time, both in farmers' fields and on 

experiment stations . Farmer participatory 

research on tillage and crop establishment 

options will continue. In addition, we will 

strengthen work on tailoring wheat varieties to 

the rice-wheat rotation, on integrated nutrient 

management (closely linked to the tillage work), 

and on information management-including 

collaborative work on the development of a truly 

regional GIS for rice-wheat systems, building on 

the very substantial data sets available in the 

regIOn. 

Motivated by the complicated production 

challenges in South Asia, where more poor people 

reside than in any other region of the world, and 

by our intensified participation in the Rice

Wheat Consortium, we are opening an office in 

Delhi . This office will also enable us to facilitate 

our important partnership with India. 

Quality protein maize (QPM)- Research 

on maize with enhanced protein quality (quality 

protein maize or QPM), has resumed in response 

to renewed interest from research partners and 

donors. China, for example, has committed to 

increasing its QPM maize area from 100,000 to 

200,000 ha by the year 2000. The Mexican 

Secretary of Agriculture has expressed personal 

interest in promoting the use of QPM in tortillas, 

Mexico's staple food (especially for the very poor). 

The Mexican National Institute of Forestry, 

Agriculture, and Livestock Research (INIFAP) 

has responded with enthusiasm, and there are 

projections for some 2 million hectares of QPM 

on-farm by 2001. In international trials, QPM 

hybrids compare well with the normal hybrids in 

yield, endosperm hardness, ear rot resistance, 

and other key agronomic traits. 

Improving nitrogen use efficiency in 
irrigated wheat-Our work in improving 

nitrogen use efficiency in wheat (done in part 

through collaboration with Stanford University, 
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USA) has centered on identifying practices that 

optimize the timing and rate of nitrogen 

applications. Experiment station results have 

shown that comparable yields can be achieved 

with less nitrogen and with as much as a 50% 

reduction in losses of applied nitrogen to the 

atmosphere and the water table. The benefits 

are both environmental and economic. We are 

working to validate these results in farmers' 

fields in the Yaqui Valley of northwestern 

Mexico and, over time, in similar agroecological 

zones in the developing world. 

Activities in Latin America-Several 

examples of our work in Latin America are cited 

here. First, significant progress has been made 

in introducing conservation tillage practices, 

particularly in the wheat production zones of 

Bolivia. The main problems limiting wheat 

productivity in the Bolivian highlands are water 

stress and soil erosion, in so much as this 

reduces soil depth, removes nutrients, and 

reduces cropped area. In the lowlands, the 

principal limitations to wheat productivity are 

moisture stress and soil physical degradation, 

which itself results in decreased rooting depth 

and less water infiltration. Residue retention to 

increase water infiltration, reduce soil erosion, 

and indirectly reduce the formation of plow pans 

(by reducing or eliminating tillage) has been 

convincingly demonstrated to be a promising 

solution to the interrelated problems of water 

stress and soil erosion and degradation. 

Direct seeding, zero tillage, or no-till 

agriculture has spread rapidly in the Southern 

Cone of South America over the last two decades. 

Building on the information from these 

countries, along with local research, the 

CIMMYT program in Bolivia has helped catalyze 

rapid change in tillage practices in the Bolivian 

lowlands. Six years ago there was little direct 

seeding; now almost 25% of all annual crops are 

direct seeded. It is estimated that more than half 

of the wheat crop is direct seeded. In the 

highlands, progress has been slower. Farmers 

harvest the crop by hand and remove it for 

threshing outside the field. Most of the straw is 

fed to animals (mostly sheep), and sheep graze 

the stubble in the fields. Changing this system 

will require conclusive demonstration of greater 

benefits from leaving straw on the field than 

from using it for animal feed. In the 

Cochabamba High Valley, average yield 

increases with residue retention have been 

consistent and high-a 90% greater yield than 

the check without residue cover. In the shallow 

soils in Chuquisaca Department, however, yield 

increases have not been consistent. In one very 

wet year, yields were actually reduced by 

residue cover. Thus the work must continue, 

first to extend the practice of residue retention 

where it is clearly beneficial, and second to 

better understand what it is about those areas 

that makes the practice worthwhile, so as to 

better target the technology . 

Work on conservation tillage systems in 

Latin America has not been restricted to Bolivia . 

In Mexico and Central America,CIMMYT 

scientists and national program research 

partners have made substantial progress in 

understanding the processes through which 

conservation tillage and improved residue 

management improve soil chemistry, soil 

physics, and soil health over time . 

The Regional Maize Program for Central 

America and the Caribbean (the Programa 

Regional de Maiz, or PRM) is a network of maize 

researchers from nine countries and CIMMYT. 

A 1998 review highlighted the PRM's 

considerable research impact. Seventy-five 

percent of the improved maize seed used in the 

region is based on CIMMYT germplasm, 

contributing about US$ 50 million annually to 

the regional economy-lOO times CIMMYT's 

annual budget for the region. Work with 

research partners in EI Salvador to fine-tune 

and disseminate improved crop residue 

management practices, along with use of 

hybrids and adequate fertilization, has helped 

subsistence farmers in the Guaymango area 

increase maize yields from 1 to 4 tJha while 

improving soil fertility. Work to promote zero 

tillage in Azuero, Panama, began in 1985; 

11 




currently more than 60% of the farmers there 

use this technology, and its popularity continues 

to rise. Staff of our Maize and Economics 

Programs are now working through the PRM, in 

concert with national programs and other 

entities, to help restore the maize seed 

production and breeding capacity of several 

countries that were catastrophically hit by 

Hurricane Mitch. 

With farmers of the Central Valleys of 

Oaxaca , Mexico, researchers from CIMMYT and 

INIFAP are seeking to determine whether a 

collaborative approach to breeding (between 

farmers and crop breeders) can increase farmers' 

welfare while maintaining or enhancing the 

genetic diversity of their maize landraces. 

Particular attention is given to determining 

farmers' incentives for in si.tu conservation of 

maize landraces, including the traits they value 

in these materials . Some 150 lines of a 

particularly widespread landrace, called Bolita, 

were sown in trials in farmers' fields at 15 

villages in the region. At harvest, more than 500 

local farmers partic;ipated in scoring the trial 

entries for grain quality, forage production, and 

other traits important to them. These data were 

then used to group the entries into five superior 

subsets, representing the desired diversity of 

plant and ear types. Outstanding samples were 

improved by researchers for yield, grain and ear 

quality, and early maturity (a characteristic 

highly valued by local farmers) . Seed of the best 

materials is being increased for return 

distribution to the participating farmers, and all 

samples, original and improved, will be 

conserved in the CIMMYT and INIFAP gene 

banks . As this work continues, a clearer picture 

of the numerous social, economic, and other 

factors that could influence the success or failure 

of an in situ landrace conservation program 
should emerge. 

Activities in Central Asia and the 
Caucasus (CAC)-In the spring of 1998, we 

opened a liaison office in Almaty, Kazakstan, to 

facilitate our expanded efforts on behalf of that 

country and other nations in CAC. A two-month 

study of Kazakstan's wheat research and 

production capacities was recently completed 

and will serve as an invaluable guide to our 

future investments in Kazakstart and the region. 

In this MTP, we have changed the classification 

of our work in Central Asia from a Special Focus 

Project to a Regional Project. We are convinced 

that CIMMYT has a long-term role to play in 

concert with Kazakstan's efforts to modernize its 

wheat research and production enterprises, and 

we anticipate a growing partnership with 

ICARDA, under the System-wide Initiative for 

CAC, in other wheat-producing countries in the 

region. 

Highlights from China-The liaison office 

we opened in late 1997 in Beijing, China, is now 

firmly established and is providing an effective 

platform from which we can intensify our in

country activities. In part as a result of this 

commitment, we have seen an increase in the 

flow of financial and human resources in support 

of CIMMYT's work (as well as improved 

exchange of wheat and maize genetic resources) 

and expect to see further increases in 1999/2000. 

Weare also actively promoting a core special 

project aimed at assessing and facilitating the 

modernization of China's maize seed industry. 

This project has been formally accepted and 

endorsed at the highest levels within China, but 

donor support is still required. 

For many years, CIMMYT has worked with 

Oregon State UIliversity's wheat improvement 

program to combine winter wheats with spring 

wheats. The resulting progenies of the crosses 

provided our spring wheat breeding program 

with an influx of desired characteristics/genes 

from the winter wheat gene pool. Now these 

genetically diverse progenies are being used to 

develop new winter wheats that are enriched 

with elite spring wheat genes. This effort focuses 

increasingly on the development of more robust 

winter and facultative wheats for China, but also 

for Central Asia. The use of spring wheats in 

winter wheat breeding is not a common practice. 
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The reverse, using winter wheats to improve 

spring wheats, has been a mainstay of 

CIMMYT's spring wheat breeding program since 

the late 1960s. Presently more than 80% of 

CIMMYT-derived spring wheats contain winter 

wheats in their background. A similar revolution 

may be starting in winter wheats following the 

influx of genes from spring wheats. 

The private sector and non
governmental organizations (NGOs)-In 

addition to intensifying our efforts with selected 
national program partners, we are expanding 

CIMMYT's associations with private sector 
organizations. This move is consistent with the 

System-wide External Review's observation that 

"... the CGIAR, in order to provide the best 

science to developing countries, must be in a 

position to tap into the research and resources of 
this vital and growing sector. .. . Strategic 

alliances must be formed with private-sector 
partners ." We are also expanding our work with 

a range of NGOs, efforts that will continue 
throughout the 2000-2002+ planning period. The 

majority of these associations are characterized 

by partnership collaboration rather than direct 
financial support. 

CIMMYT's Fourth EPMR-We completed 

our Fourth External Program and Management 
Review (EPMR) in May, 1998. The review was 

extremely positive, resulting in a number of 
practical recommendations for improving our 

operations. Many of these recommendations, 

some of which reinforced new strategic directions 

that CIMMYT was proposing to take, are being 

implemented. Recommendations on the adding of 

resources to biotechnology; our intensification of 

work in China, the Asian Subcontinent, in 

Kazakstan, and in other Central Asian countries; 

an increased focus on germplasm development 

for stressed environments (especially in maize, 

but in wheat as well); greater attention to 

certain wheat diseases; the intensification of 

relationships with private-sector partners; and 

additional attention to genetic resource 
management and intellectual property issues
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all either came from or were reinforced by the 

Review. We owe a debt of gratitude to Dr. 

Graham Jenkins and his review team for their 

thorough and thoughtful efforts. 

Review of Information Technology

Finally, and also as a result of a 

recommendation from the EPMR team, in late 

1998 we undertook a Center-Commissioned 
External Review of CIMMYT's information 

technology (IT) status and activities. The review 
report has only just been received, but it 

contains many useful recommendations that 

should help us to better position the Center 
within this rapidly moving area and maintain 

an appropriate level of IT capabilities in 

support of CIMMYT's research activities. 

Financial Highlights 
This section highlights pertinent financial 

aspects of this MTP (2000-2002+). At this time 

we anticipate no major deviations from the 
research plans outlined in last year'sMTP 
(1999-2001+), but we do anticipate changes in 

the level of financial resources available to 

support CIMMYT's planned research activities. 

These changes result from a range of external 
influences that came to bear in 1998 and which 

could also be important in 1999. The net result 
is that CIMMYT's actual budget for 1998 was 

US$ 32.7 million (out of the US$ 34.4 million 
anticipated in September 1998); in 1999 we 

conservatively project a budget of US$ 34.4 

million (compared to the US$ 38.3 million 

forecast in our MTP for 1999-2001+). 

Budgetary matters-It is important to 

note that very little of the budget reduction 

shown for 1998 resulted from reduced 

contributions by CGIAR Members. The 1998 

total was adversely affected to a greater degree 

by 1) a lower level of Center income, 

particularly overhead recovery (caused by late 

start-up of some special projects and 

unexpected postponement of others to 1999); 

and 2) significantly lower levels of interest 



income (because of poor cash flow throughout the 

year, resulting from delays in receiving 
unrestricted and targeted funds). These effects 

have been detailed in correspondence to the 

Finance Committee of the CGIAR. 

The Center ended 1998 with an operational 

deficit of US$ 481,000, owing primarily to a gap 

in core unrestricted funding that we could not 
offset by the end of the year. This gap, identified 

at the beginning of the period, was charged 
against our operating reserve, as approved by 
the CIMMYT Board in March 1998. 

In addition to considering the reduced 
financial base for 1998, we have taken still other 

factors into account in making our budgetary 

forecast for 1999. In general, our estimate for 
1999 is more conservative in light of the volatile 

global economic situation and increasing 
competition for resources, both from inside and 
outside the CGIAR System. The same factors 

that affected our budgetary realities in 1998 may 
also adversely affect them in 1999, especially if 
contributions are unduly delayed and/or 

exchange rates fluctuate to a significant degree. 
More specifically, direct financial support from 

the Ford Foundation to CIMMYT (and other 
CGIAR Centers) was terminated at the end of 
1998, and support from the Inter-American 

Development Bank declined. FONTAGRO has 
been slow to get off the ground as well, affecting 
the Latin America-based Centers in particular. 

A trend that continued throughout 1998 and 
is anticipated to continue in 1999 is the 

decreasing amount of unrestricted funds 
(already 47% relative to total funds). This trend 

is presenting severe limitations on CIMMYT's 

Wheat Program and reduces our overall 

flexibility to respond to new challenges and 
opportunities. 

All tOld, relatively more resources were again 
devoted to maize than to wheat in 1998, owing to 

the influence of targeted funding. We remain 
convinced that, given the growing importance of 

wheat for food security and poverty alleviation, 
particularly in urban areas, the reverse should 

be the case, and we will continue to increase our 

efforts to augment the availability of resources 
for wheat research, mainly through targeted 

funds. 

It is important to note that the vast majority 

of additional funding for 1999 is in the category 

of core special projects. Of this amount, about 

US$ l.8 million represents project funds carried 
forward from 1998, generally because projects 

were initiated later than expected or because 
project funds had been underutilized in the 

course of the year. 

During the 2000--2002+ planning period, we 
are projecting an increase of about 2% per year, 

in real terms, to the CIMMYT budget (1% less 

than our previous estimate). This will allow for 
moderate growth in key areas. As indicated in 

our MTP 1998-2000+ and as recommended in 
the Center's 1998 EPMR, biotechnology research 

is scheduled to receive additional resources. 
Much of this expansion will be in the use of 
molecular markers, as we establish a high 

capacity molecular marker facility capable of 
serving not only CIMMYT but potentially our 

partners as well. 

Total salaries and allowances are targeted to 
remain below 60% of the operating budget. Other 

operating costs will be consistent with long-term 
trends. Costs in Mexico are likely to increase 
gradually as the economy recovers and the 

Mexican peso stabilizes. 

In implementing externally funded research 

and technology transfer projects, CIMMYT, as an 
executing agency, provides a wide range of high 

quality support services. The current overhead 

rate authorized by the Board is a minimum of 

20%, although audited figures indicate that 

overhead may reach 27% for projects conducted 
at headquarters. Up-to-date figures, including 

full project costing, will be presented in our next 

Audited Financial Statement. Although we have 

been able to improve the rate of overhead 
recovery from previous years, we are still below 

the level of 20% (on average). This was our 
initial target for 1998/1999. During the 2000-
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2002+ planning period our goal is to recover a 

higher rate of overhead costs on the 

understanding that this income is a critical 

component of CIMMYT's financial structure, 

helping to ensure the delivery of high quality 

research outputs. 

Staffing-The increase in the number of 

internationally recruited staff between 1998 and 

1999 consists principally of postdoctoral fellows. 

CIMMYT is implementing a process of 

succession planning, and during 200~2002+, as 

senior staff retire, we will replace some of those 

senior positions with associate scientist and 

postdoctoral positions funded by special projects. 

Nationally recruited staff are expected to reduce 

from the 1999 level during the planning period, 

due to attrition . 

Capital investments and financial 

indicators-During the planning period, we do 

not propose any capital expenditures above the 

normal amount based on depreciation. We 

believe that this amount will still allow us to 

meet some high priority corporate capital needs, 

including new and/or upgraded equipment for 

the Applied Biotechnology Center (especially for 

molecular marker work), the GIS-Modeling Lab, 

and information technology needs. 

We do not anticipate needing to draw down 

on working capital during the 2000-2002+ 

planning period and will maintain about 85-90 

days of working capital to meet unforeseen 

fluctuations in funding. 
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Table 1. CIMMYT - Research Agenda Requirements. by Undertaking. 2000 (expenditure in USS million) 

Increasing Protecting Saving Improving Strengthening Project 
Center Projects Pr.oductivity Environment Biodiversity Policies NARSs Totals 

!lO1 Conservation and management of genetic resources 0529 1.324 0.265 0.265 2.383 
002. Developing core genmplasm and integrating 

interdisciplinary approaches for maize improvement 0.959 0.194 0.388 0.582 2.123 
003. Developing core genmplasm and integrating 

interdisciplinary approaches for wheat improvement 1520 0.693 0.638 0.416 3.267 
004. In~reasing maize productivity and sustainability in 

stressed environments: abiotic and biotic stress 0.429 0.459 0.174 0.167 1.229 
005. Increasing wheat productivity and sustainability in 

stressed environments: abiotic stress 0.650 1.279 0.340 0.306 2.575 
006. Increasing wheat productivity and sustainability in 

stressed environments: biotic stress 0.550 0.867 0399 0.184 1.999 
007. Gauging the productivity, equity, and 

environmental impact of modern maize and 
wheat production systems 0.429 0.284 0.713 

008. Building partnerships through human resource 
development 4.149 4.149 

009. Improving foOd security in Sub-Saharan Africa 2.444 0.690 0.352 0.107 0.507 4.100 
010. Meeting the accelerating demand for maize 

development, production, and delivery in 
South and Southeast Asia and China 0.689 0.327 0.160 0.174 0.448 1.797 

011 Sustainable wheat production systems in the 
Indo-Gangetic plains and China 0.621 0.543 0.090 0.090 0.239 1.584 

012. Increasing cereal food production in WANA 0.545 0.252 0.174 0.383 1.355 
013. Enhancing latin American maize and 

wheat production systems 1.724 0.580 0.311 0.086 0.910 3.611 
014. Increasing cereal food production in CAe 0.223 0070 0.046 0.130 0.468 
015. Raising the yield potential of wheat 0.372 0.043 0.415 
016. Apomixis  equity in access to hybrid vigor for 

resource-poor farmers 0.372 0.057 0.429 
017. Using genetic engineering for the improvement of 

maize and wheat in developing countries 0.427 0.513 0.206 0.095 1.241 
018. Improving human nutrition by enhancing 

bio-available protein and micronutrient concentration 
in maize. wheat. and triticale 0.311 0.D78 0.389 

019. Genetic approaches to reducing post-harvest losses 0.125 0.153 0018 0.297 
020. Priority setting and technology forecasting for 

increased research efficiency .0178 0076 0.123 0.050 0.428 
021 learning to more effectively confront problems of 

resource degradation in maize and wheat systems 0.049 0.162 0.086 0.034 0.154 0.485 

Undertaking Totals 12.719 6.788 4.768 1.353 9.409 35.037 
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Table 2. CIMMYT Research Agenda by CGIAR Activity. 1998-2002 (expenditure in US$ million) 

1998 1999 2000 2001 2002 
(actual) (est) (proposal) (plan) (plan) 

Increasing Productivity 11.9 12.5 12.7 13.0 132 
~ 

Germplasm Enhancement and Breeding 9.5 10.0 10.2 104 10.6 

Production Systems Development and Management 2.3 2.5 2.5 2.6 2.6 

Protecting the Environment 6.3 6.7 6.8 6.9 7.1 

Saving Biodiversity 4.5 4.7 4.8 4.9 5.0 

Improving Policies 1.3 1.3 1.4 1.4 1. 

Strengthening NARSs 8.8 92 9.4 9.6 9.8 
~ 

Training and Professional Development 4.7 5.0 5.1 5.2 5.3 

Documentation, Publications, Information Dissemination 1.2 1.3 1.3 14 1.4 

Organization and Management Counselling 1.5 1.6 1.6 1.6 1.7 

Networks 1.3 1.4 14 1.4 1.5 

Total 32.7 34,4 35.0 35.7 36.5 

Illustrative Allocation of Resources by Outputs 
Logical Framework Format 

1998 1999 2000 2001 2002 
Outputs: (actual) (est.) (proposal) (plan) (pi.,.) 

Gennplasm Improvement 9.5 10,0 10.2 10.4 10.6 

Gennplasm Collection 4.5 4.7 4.8 4.9 5.0 

Sustainable Production 10.0 10.5 10,7 10.9 11.1 

Policy 1.3 1,3 1.4 1.4 1.4 

Enhancing NARSs 7.5 7.8 8.0 82 8.3 

Total 32.7 34.4 35.0 35.7 36.5 

17 




Table 3. CIMMYT Research Agenda Project and Undertaking Cost Summary. 1998-2002 (in USS million) 

1998 1999 ZOllO 2001 200Z 
(actual) (est) (proposal) (plan) (plan) 

001 . Conservation and management of genetic resources 2.2 2.3 2.4 2.4 2.5 
002. Developing core germplasm and integrating interdi sciplinary approaches 

for maize improvement 2.0 2.1 2.1 2.2 2.2 
003. Deve loping core germplasm and integrating interdisciplinary approaches 

for wheat improvement 3.0 3.2 3.3 3.3 3.4 
004. Increasing maize productivity and sustainability in stressed environments: 

abiotic and boitic stre ss 1.1 1.2 1.2 1.3 1.3 
005. Increasing the productivity and sustainability in stressed environments: 

abiotic stress 2.4 2.5 2.6 2.6 2.7 
006. Increasing wheat productivity in stressed environments: biotic stress 1.9 2.0 2.0 2.0 2.1 
007. Gauging the productivity. equity. and environm ental impact of modern maize 

and wheat production systems 0.7 0.7 07 0.7 07 
OOB . Building partnerships through human resource development 3.9 4.1 4.1 4.2 4.3 
009. Improving food security in Sub-Saharan Africa 3.8 4.0 4.1 4.2 4.3 
010. Meeting the accelerating demand for maize development. production. and 

delivery in South and Southeast Asia and China 1.7 1.8 1.B 1.8 1.9 
011 . Sustainable wheat production systems in the Indo·Gangetic plains in China 1.5 1.6 1.6 1.6 1.6 
012. Increasing cereal food production in WANA 1.3 1.3 1.4 1.4 1.4 
013 Enhancing Latin America maize and wheat production system s 3.4 3.5 3.6 3.7 3.B 
014. Increasing cereal food production in CAC 0.4 0.5 0.5 0.5 0.5 
015 Raising yield potential of wheat 0.4 0.4 0.4 0.4 0.4 
016. Apomixis - Equity in access to hybrid vigor for resource-poor farmers 0.4 0.4 0.4 0.4 0.4 
017 . Using genetic engineering for the improvement of maize and wheat in 

developing countries 1.2 1.2 1.2 1.3 1.3 
01B Improving human nutrition by enhancing bio-available protein and micronutrient 

concentration in maize. wheat. and triticale 0.4 0.4 0.4 0.4 0.4 
019. Genetic approaches to reducing post-harvest losses 0.3 OJ 0.3 0.3 0.3 
020. Priority setting and technology forecasting for increased research efficiency 0.4 0.4 0.4 0.4 0.4 
021. Learning to more effectively confront problems of resource degradation in 

maize and wheat systems 0.5 0.5 0.5 0.5 0.5 

Total 32.7 34.4 35.0 35.7 36.5 

Summary by Undertaking 1998 1999 ZOllO 2001 200Z 
(actual) (est) (proposal) (plan) (plan) 

Increasing Productivity 11.9 12.5 12.7 13.0 132 
Protecting the Environment 6.3 6.7 6.B 6.9 7.1 
Saving Biodiversity 4.5 4.7 4.B 4.9 5.0 
Improving Policies 1.3 1.3 1.4 1.4 1.4 
Strengthening NARSs B.B 9.2 9.4 9.6 9.B 

Total 32.7 34.4 35.0 35.7 36.5 
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Table 4. CIMMYT Allocation of Project Costs to CGIAR Activities, 1998-2002 (in US$ million) 

Project 

001. 	 Conservation and management of genetic 
resources 

002. Developing core germplasm and integrating 
interdisciplinary approaches for maize 
improvement 

003. Developing core germplasm and 
integrating interdisciplinary approaches 
for wheat improvement 

004. 	 Increasing maize productivity and 
sustainability in stressed environments: 
abiotic and biotic stress 

005. 	 Increasing wheat productivity and 
sustainability in stressed environments: 
abiotic stress 

006. 	 Increasing wheat productivity and 
sustainability in stressed environments: 
biotic stress 

007. 	 Gauging the productivity, equity, and 
environmental impact of modem maize and 
wheat production systems 

008. 	 Building partnerships through human 
resource development 

Activity 

Enhancement and Breeding (Maize) 
Enhancement and Breeding (Wheat) 
Saving Biodiversity 
Improving Policies 
Strengthening NARSs- Tra ining 
Strengthening NARSs-lnformation 

Enhancement and Breeding (Maize) 
Production Systems (Maize) 
Protecting the Environment 
Saving Biodiversity 
Strengthening NARSs- Training 
Strengthening NARSs- lnformation 

Enhancement and Breeding (Wheat) 
Production Systems(Wheat) 
Protecting the Environment 
Saving Biodiversity 
Strengtheriing NARSs-Training 
Strengthening NARSs-Networks 

Enhancement and Breeding (Maize) 
Production Systems (Maize) 
Protecting the Environment 
Saving Biodiversity 
Strengthening NARSs-Training 
Strengthening NARSs-lnformation 
Strengthening NARSs-Qrg &Mgt 
Strengthening NARSs-Networks 

Enhancement and Breeding (Wheat) 
Production Systems (Wheat) 
Protecting the Environment 
Saving Biodiversity 
Strengthening NARSs- lnformation 
Strengthening NARSs-Qrg &Mgt 
Strengthening NARSs-Networks 

Enhancement and Breeding (Wheat) 
Production Systems (Wheat) 
Protecting the Environment 
Saving Biodiversity 
Strengthening NARSs-lnformation 
Strengthening NARSs-Qrg &Mgt 

Improving Policies 
Strengthening NARSs-Training 
Strengthening NARSs-lnformation 
Strengthening NARSs-Qrg &Mgt 
Strengthening NARSs-Networks 

Strengthening NARSs-Training 
Strengthening NARSs-lnformation 
Strengthening NARSs-Qrg &Mgt 
Strengthening NARSs- Networks 

1998 
(actual) 

0.25 
0.25 
1.24 
0.25 
0.10 
0.15 
2.23 

080 
0.10 
0.18 
0.36 
0.36 
0.18 
1.98 

1.37 
0.05 
0.65 
0.60 
0.13 
0.26 
3.05 

0.34 
006 
0.43 
0.16 
0.03 
0.06 
0.03 
0.03 
1.15 

0.52 
0.09 
1.19 
0.32 
0.10 
0.10 
0.10 
2.40 

0.34 
0.17 
0.81 
0.37 
0.09 
0.09 
1.87 

0.40 
0.06 
0.06 
0.06 
0.09 
0.67 

3.07 
0.12 
0.57 
0.11 
3.87 

1999 2000 2001 2002 
(est.) (proposal) (plan) (plan) 

0.26 0.26 0.27 0.27 
0.26 0.26 0.27 0.27 
1.30 1.32 1.35 1.38 
0.26 0.27 0.27 0.28 
0.11 011 0.11 0.11 
0.1 6 0.16 0.16 0.16 
2.34 2.38 2.43 2.48 

0.84 0.85 0.87 0.89 
0.10 0.11 0.11 0.11 
0.19 0.19 0.20 0.20 
0.38 0.39 040 040 
0.38 0.39 040 040 
0.19 0.19 0.20 0.20 
2.08 2.12 2.17 2.21 

144 147 1.50 1.53 
0.05 0.05 0.06 0.06 
0.68 0.69 0.71 0.72 
0.63 0.64 0.65 0.66 
0.14 0.14 0.14 0.14 
027 0.28 0.28 0.29 
3.20 3.27 3.33 3.40 

0.36 0.36 0.37 0.38 
0.07 007 007 007 
0.45 0.46 047 0.48 
0.17 0.17 0.18 0.18 
0.03 0.03 0.03 0.04 
0.07 0.07 0.07 0.07 
0.03 0.03 0.03 0.04 
0.03 0.03 0.03 0.04 
1.21 1.23 1.25 1.28 

0.54 0.55 0.56 0.58 
0.10 0.10 0.10 0.10 
1.25 1.28 1.30 1.33 
0.33 0.34 0.35 0.35 
0.10 0.10 0.10 0.11 
0.10 0.10 0.10 0.11 
0.10 0.10 0.10 0.11 
2.53 2.58 2.63 2.68 

0.36 037 0.37 0.38 
0.18 0.18 0.19 0.19 
0.85 0.87 0.88 0.90 
0.39 0.40 0.41 0.41 
0.09 0.09 0.09 0.10 
0.09 0.09 0.09 0.10 
1.96 2.00 2.04 2.08 

0.42 0.43 0.44 045 
0.06 0.06 0.06 0.07 
0.06 0.06 0.06 0.07 
0.06 0.06 0.06 0.07 
0.10 0.10 0.10 0.10 
0.70 0.72 0.73 0.74 

3.23 3.29 3.36 3.43 
0.13 0.13 0.13 0.13 
0.60 0.61 0.62 0.63 
0.12 0.12 0.12 0.13 
4.07 4.15 4.23 4.32 
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Table 4. Confd... 

1998 1999 2000 2001 2002 
Project Activity (actual) (est.) (proposal) (plan) (plan) 

009. Improving food security in Enhancement and Breeding (Maize) 1.73 1.81 1.85 1.89 1.92 
Sub-Saharan Africa Production Systems (Maize) 0.56 0.58 0.60 0.61 0.62 

Protecting the Environment 0.64 0.68 0.69 0.70 0.72 
Saving Biodiversity 0.33 0.35 0.35 0.36 0.37 
Improving Policies 0.10 0.11 0.11 0.11 0.11 
Strengthening NARSs-Training 0.01 0.01 001 0.01 0.01 
Strengthening NARSs- Information 0.01 0.01 0.01 0.01 0.01 
Strengthening NARSs-{)rg &Mgt 0.14 0.15 0.15 0.15 0.15 
Strengthening NARSs-Networks 0.32 0.33 0.34 0.35 0.35 

3.83 4.02 4.10 4.18 4.27 

010. Meeting accelerating demand for maize Enhancement and Breeding (Maize) 0.45 0.47 0.48 0.49 0.50 
development, production, and delivery in Production Systems (Maize) 0.20 0.21 0.21 0.22 0.22 
South and Southeast Asia and in China Protecting the Environment 0.31 0.32 0.33 0.33 0.34 

Saving Biodiversity 0.15 0.16 0.16 0.16 0.17 
Improving Policies 0.16 0.17 0.17 0.18· 0.18 
Strengthening NARSs-Training 0.13 0.14 0.14 0.15 015 
Strengthening NARSs-lnformation 0.05 0.05 0.05 0.05 0.05 
Strengthening NARSs-{)rg &Mgt 0.09 0.09 0.09 0.10 0.10 
Strengthening NARSs-Networks 0.15 0.16 0.16 0.16 0.17 

1.68 1.76 1.80 1.83 1.87 

011 . Sustainable wheat production systems in the Enhancement and Breeding (Wheat) 0.22 0.24 0.24 0.24 0.25 
Indo-Gangetic Plains and China Production Systems (Wheat) 0.36 0.37 0.38 0.39 0.40 

Protecting the Environment 0.51 0.53 0.54 0.55 0.57 
Saving Biodiversity 0.08 0.09 0.09 0.09 0.09 
Improving Policies 0.08 0.09 0.09 0.09 0.09 
Strengthening NARSs-Training 0.14 0.15 0.15 0.15 0.15 
Strengthening NARSs-lnformation 0.08 0.09 0.09 0.09 0.09 

1.48 1.55 1.58 1,61 1.65 

012. Increasing cerealfood production in WANA Enhancement and Breeding (Wheat) 0.51 0.54 0.55 0.56 0.57 
Protecting the Environment 0.24 0.25 0.25 0.26 0.26 
Saving Biodiversity 0.16 0.17 0.17 0.18 0.18 
Strengthening NARSs-Training 0.21 0.22 0.22 0.23 0.23 
Strengthening NARSs-lnformation 0.03 0.03 0.03 0.03 0.03 
Strengthening NARSs-{)rg &Mgt 0.06 0.06 0.06 0.06 0.06 
Strengthening NARSs-Networks 0.06 0.07 0.07 0.07 0.07 

1.26 1.33 1.36 1.38 1.41 

013. Enhancing Latin American maize and wheat Enhancement and Breeding (Maize) 0.92 0.97 0.98 1.00 1.02 
production systems Enhancement and Breeding (Wheat) 0.23 0.24 0.25 0.25 0.26 

Product ion Systems (Maize) 0.37 0.39 0.39 0.40 0.41 
Production Systems (Wheat) 0.09 0.10 0.10 0.10 0.10 
Protecting the Environment 0.54 0.57 0.58 0.59 0.60 
Saving Biodiversity 0.29 0.31 0.31 0.32 0.32 
Improving Policies 0.08 0.08 0.09 0.09 0.09 
Strengthening NARSs-Training 0.29 0.30 0.30 0.31 0.32 
Strengthening NARSs-lnformation 0.16 0.17 0.17 0.18 0.18 
Strengthening NARSs-{)rg &Mgt 0.22 0.23 0.23 0.24 0.24 
Strengthening NARSs-Networks 0.18 0.19 0.20 0.20 0.20 

3.37 3.54 3.61 3.68 3.76 

014. Increasing cereal food production in CAC Enhancement and Breeding (Wheat) 0.18 0.18 0.18 0.18 0.19 
Production Systems (Wheat) 0.03 0.03 0.03 0.03 0.03 
Saving Biodiversity 0.07 0.07 0.07 0.07 0.07 
Improving Policies 0.04 0.04 0.04 0.05 0.05 
Strengthening NARSs-Training 0.07 0.07 0.07 0.07 0.07 
Strengthening NARSs-lnformation 0.01 0.01 0.01 0.01 0.01 
Strengthening NARSs-{)rg &Mgt 0.02 0.02 0.02 0.02 0.02 
Strengthening NARSs-Networks 0.02 0.02 0.02 0.02 0.02 

0.44 0.44 0.45 0.46 0.47 

015. Railing the yield potantial of wheat Enhancement and Breeding (Wheat) 0.35 0.37 0.37 0.38 0.39 
Strengthening NARSs-lnformation 0.02 0.02 0.02 0.02 0.02 
Strengthening NARSs-{)rg &Mgt 0.02 0.02 0.02 0.02 0.02 

0.39 0.41 0.42 0.42 0.43 
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Table 4. Cont'd... 

1998 1999 2000 2001 2002 
Project Activity (actual) (est) (proposal) (plan) (plan) 

016. Apomixis  equity in access to hybrid Enhancement and Breeding [Maize) 0.15 0.16 0.16 0.16 0.17 
vigor for resource-poor farmers Enhancement and Breeding [Wheat) 0.15 0.16 0.16 0.16 0.17 

Production Systems [Maize) 0.03 0.03 0.03 0.03 0.03 
Production Systems (Wheat) 0.03 0.03 0.03 0.03 0.03 
Saving Biodiversity 0.05 0.06 0.06 0.06 0.06 

0.40 0.42 0.43 0.44 0.45 

017. Using genetic engineering to improve Enhancement and Breeding (Maize) 0.27 0.28 0.29 0.29 0.30 
tolerance to biotic and abjotic stresses Enhancement and Breeding (Wheat) 0.13 0.14 0.14 0.14 0.15 
in tropical maize and in wheat Protecting the Environment 0.48 0.50 0.51 0.52 0.53 

Saving Biodiversity 0.19 0.20 0.21 0.21 0.21 
Strengthening NARSs-Training 0.05 0.05 0.05 0.06 0.06 
Strengthening NARSs-lnformation 0.04 004 0.04 0.04 0.04 

1.16 1.22 1.24 1.27 1.29 

018. Improving human nutrition by enhancing Enhancement and Breeding (Maize) 0.14 0.15 0.16 0.16 0.16 
bio-avaUable protein and micronutrient Enhancement and Breeding (Wheat) 0.07 0.Q7 0.07 0.07 0.08 
concentrations in maize. wheat. and triticale Production Systems (Maize) 0.05 0.06 0.06 0.06 0.06 

Production Systems (Wheat) 0.03 0.02 0.02 0.02 0.02 
Strengthening NARSs-Training 0.02 0.02 0.02 0.02 0.03 
Strengthening NARSs-lnformation 003 0.03 0.03 0.03 0.03 
Strengthening NARSs-Org & Mgt 0.02 0.02 0.02 0.02 0.03 

0.36 0.38 0.38 0.39 0.40 

019. Genetic approaches to reducing Enhancement and Breeding (Maize) 0.05 0.05 0.05 006 0.06 
post-harvest losses Enhancement and Breeding (Wheat) 0.05 0.05 0.05 0.06 0.06 

Production Systems (Maize) 0.01 0.01 001 0.01 0.01 
Production Systems (Wheat) 0.01 0.D1 0.01 0.01 0.01 
Protecting the Environment 0.14 0.15 0.15 0.16 0.16 
Strengthening NARSs-lnformation 0.02 0.02 0.02 0.02 0.02 

0.28 0.29 0.30 0.30 0.31 

020. Priority setting and technology forecasting Enhancement and Breeding (Crops) 0.10 0.10 0.10 0.10 0.11 
for increased research efficiency Production Systems (Crops) 0.07 0.08 0.08 0.08 0.08 

Protecting the Environment 0.07 0.08 008 0.08 0.08 
Improving Policies 0.12 0.12 012 0.13 0.13 
Strengthening NARSs-Org & Mgt 0.05 0.05 0.05 0.05 0.05 

0.40 0.42 0.43 0.44 0.45 

021. Learning to more effectively confront Production Systems (Maize) 0.02 0.03 0.03 0.03 0.03 
problems of resource degradation in Production Systems (Wheat) 0.02 0.03 0.03 0.03 0.03 
maize and wheat systems Protecting the Environment 0.15 0.16 0.16 0.16 0.17 

Saving Biodiversity 0.08 0.08 0.09 0.09 0.09 
Improving Policies 0.03 0.03 0.03 0.03 0.04 
Strengthening NARSs-Training 0.05 0.05 0.05 0.05 0.05 
Strengthening NARSs-lnformation 0.05 0.05 0.05 0.06 0.06 
Strengthening NARSs-Org & Mgt 0.05 0.05 0.05 0.05 0.05 

0.45 0.48 0.49 0.50 0.51 

1998 1999 2DOO 2001 2002 
(actual) (est) (proposal) (plln) (plan) 

Summiry by Undertaking: 	 Increasing Productivity . 11.9 12.5 12.7 13.0 13.2 
Protecting the Environment 6.3 6.7 6.8 6.9 7.1 
Saving Biodivenity 4.5 4.7 4.8 4.9 5.0 
Improving Policies 1.3 1.3 1.4 1.4 1.4 
Strengthening NARSs 8.8 9.2 9.4 9.6 9.8 
Totll 32.7 34.4 35.0 35.7 36.5 

III iocludllbliD fll[ ]99910d 2000: 
Rice/Wheat Interactions 
latin America Ecoregion 
Mountain Agriculture 
Other 
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Table 5. CIMMYT Research Agenda. 1998-2002 

Investments by Sector. Commodity. and Region (in US$ million) 


1998 1999 2000 2001 2002 
Production Sectors and Commodities (actual) (est) (proposal) (plan) (plan) 

1/ Grrmplum fablOc,""a' .ad Br"diag 

Crops 8.5 9.0 9.1 9.3 9.5 
Barley 4.3 4.5 4.6 4.7 4.8 
Wheat 4.2 4.4 4.5 4.6 4.7 

Livestock 

Trees 

Fish 


Total 8.5 9.0 9.1 9.3 9.5 

1/ fCll.duf:.IiQa s'r.l.teIl.ll.lr. lad. Mlal9.lmlat 

Crops 1.8 1.8 1.9 1.9 2.0 
Barley 
Maize 1.3 14 1.4 14 1.5 
Wheat 0.4 0.5 0.5 0.5 0.5 

Livestock 

Trees 

Fish 


Total 1.8 1.8 1.9 1.9 2.0 

21 lfltll8u.lllf:.b. ~llarl.l 

Crops 32.7 34.4 35.0 35.7 36.5 
Barley 
Maize 15.2 16.0 16.3 16.6 17.0 
Wheat 17.5 18.4 18.7 19.1 19.5 

Livestock 

Trees 

Fish 


Total 32.7 34.4 35.0 35.7 36.5 

1998 1999 2000 2001 2002 
REGION (ectual) (est) (proposal) (plan) (plan) 

Sub-Saharen Africa (SSA) 10.46 12.3 14.0 14.3 14.6 
Asia 10.46 10.3 10.5 10.7 10.9 
latin American and the Caribbean (LAC) 8.50 8.2 7.0 7.1 7.3 
West Asia and North Africa (WANA) 3.27 34 35 3.6 36 

Total 32.7 34.3 35.0 35.7 36.4 

1/ Includes overheads. and must add up to the sum of the individual sectorS/commodities from the project portfolio. 
2/ Equals the sum of sectors/commmodities in Increasing Productivity. scaled up to total investments for the Research Agenda. 
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Table 7. CIMMYT Research Agenda Financing Summary. Prior ,Year to Plan Year (in USS million) 

1/ 2J 3/ 1/ 2J 3/ 
Prior yr Current yr Plan yr Prior yr Current yr Plan yr 

Member (actual) (est) (proposal) Member (actual) (est.) (proposal) 

UD[II~[i!<1I!d CIID1[iblllillnJ Targlltlld Cgntributilll!lt Cllnt'd 
Australia 0.59 0.57 Fundaci6n Guanajuato 004 0.05 
Austria 0.15 0.15 Fundaci6n Sonora 0.03 0.12 
Brazil 0.09 0.09 Germany 073 0.92 
Canada 0.71 0.68 Hilton Foundation 0.05 0.06 
China 0.10 0.14 IARC 000 0.00 
Denmark 0.83 0.83 ICRAF 0.02 0.01 
EU 0.45 0.35 lOB 0.66 0.77 
Ford Foundation 0.40 0.00 IDRC 0.12 0.00 
Germany 0.47 0.45 IFAD 0.42 0.69 
India 011 0.11 IFOC 0.03 0.08 
Japan 2.34 2.25 IFPRI 0.08 0.04 
Korea 0.05 0.05 INIA 0.09 0.14 
Mexico 0.04 0.04 INTA 0.00 0.05 
Norway 0.21 0.24 IPGRI 0.05 0.03 
Pakistan 0.10 0.10 Iran 0.19 0.11 
Peru 0.07 0.07 Japan 0.12 0.09 
Philippines 0.03 0.03 Korea 0.09 007 
Portugal 0.25 0.25 Mexico 0.34 0.33 
Spain 0.02 0.02 Monsanto 0.09 0.10 
Sweden 0.32 0.36 NAFINSA 0.00 0.00 
Switzerland 0.15 0.21 Netherlands 0.59 0,62 
Thailand 0.10 0.10 Nippon Foundation 0.23 0.28 
USAID 4.35 4.35 NORAD 0.02 0.00 
World Bank 3.30 140 Novartis Foundation 005 1.20 
New Donors 0.00 0.10 OPEC 0.03 0.00 

subtotal 15.2 14.9 Oregon State University 0.09 0.06 
Other 0.00 0.05 

TIUg!lWd CIIDI[ibllliIlDJ 

Agrovegetal 
ADB 
Australia 
Austria 
Bangladesh 
Belgium 
Bolivia 
Canada 
CGIAR 
CIAT 
Colciencias 
Colombia 
Cornell University 
Denmark 

Prior yr 

007 
0.53 
0.60 
0.02 
0.12 
0.09 
0.18 
0.74 
0.03 
007 
0.01 
0.14 
0.04 
0.05 

Current yr 

0.13 
0.61 
0.65 
000 
0.22 
0.00 
0.31 
0.72 
0.12 
0.02 
0.02 
0.15 
0.08 
0.00 

Plan yr Pioneer 
Protrigo 
Republic of South Africa 
Rockefeller Foundation 
Spain 
Stanford University 
Sweden 
Switzerland 
Fundaci6n Telmex 
UNDP 
UNDP Africa Bureau 
UNDP Seed 
USAID 
USDA 
World Bank 

0.02 
0.00 
0.11 
0.62 
O.OB 
0.03 
0.27 
1.17 
0.08 
1.18 
0.28 
0.16 
0.32 
0.17 
0.09 

0.03 
0.16 
0.1 1 
0.63 
0.08 
0.00 
0.17 
1.81 
000 
0.00 
0.86 
0.15 
0.05 
0.24 
0.G7 

DFID 0.89 0.99 subtotal 15.9 18.6 
EU 2.63 3.50 Total Contributions 31.2 33.6 
Ford Foundation 0.03 0.05 
France 0.96 0.85 

Prior yr Current yr Plan yr 
Total Agenda Financing (actual) (est) (proposal) 

Member Contributions 31.2 33.6 
+ Center Income 0.8 0.8 
= Total Financing 32.0 34.4 

1/ This column to be completed.only in the Research Agenda submission (March). 
2/ This column to be completed in both the Agenda and Financing Plan 

submissions. 
3/ This column to be completed only in the Financing Plan submission 

.(September). 
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Table Sa. CIMMYT Allocation of 1998 Member Financing to Projects by Undertaking (in USS million) 

Undertakings 
Increase Productivity Protect Saving Improve Strengthen NARSs 

Project Member Totll Breeding Systems Environ. Biodivers. Policies Training Other 

ConselVation and management .. March 1998 Submission 2.57 0.58 1.43 0.29 0.12 0.17 
Denmark 0.04 0.01 0.02 0.00 0.00 0.00 
Japan 0.05 0.01 0.03 0.01 0.00 0.00 
unrestricted +center inc t14 0.48 1.19 0.24 0.10 0.14 
Total Project Cost 2.23 0.50 0.0 ,0.0 1.24 0.25 0.11 0.14 

Developing core germplasm March 1998 Submission 2.29 0.92 0.11 0.21 0.42 0.42 0.21 
(maize)... Colombia 0.03 0.01 0.00 0.00 0.00 0.01 0.00 

EC 0.13 0.05 0.01 0.01 0.02 0.02 0.01 
France 0.04 0.112 0.00 0.00 0.01 0.01 0.00 
Germany 0.08 0.03 0.00 0.01 0.01 0.01 0.01 
Hilton 0.09 0.04 0.00 0.01 0.02 0.02 0.01 
lOB 0.19 0.08 0.01 0.112 0.03 0.04 0.112 
IFAD 0.08 0.03 0.00 0.01 0.01 0.01 0.01 
Korea 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
Mexico 0.03 0.01 0.00 0.00 0.01 0.01 0.00 
Nippon Fdn 0.12 0.05 0.01 0.01 0.112 0.02 0.01 
Sweden 0.116 0.03 0.00 0.01 0.01 0.01 0.01 
Switzerland 0.11 0.05 0.00 0.01 0.112 0.112 0.01 
UNDP 0.16 0.07 0.01 0.01 0.03 0.03 0.112 
United Kingdom 0.07 0.03 0.00 0.01 0.01 0.01 0.01 
USA 0.03 0.01 0.00 0.00 0.01 0.01 0.00 
unrestricted +center inc 0.76 0.32 0.04 0.116 0.14 0.15 0.07 
Total Project Cost 1.91 0.83 0.07 0.16 0.36 0.0 0.38 0.18 

Developing core germplasm March 1998 Submission 3.53 1.58 0.116 0.75 0.69 0.15 0.3 
(wheat)... Australia 0.17 0.08 0.00 0.04 0.03 0.01 0.01 

EC 0.43 0.19 0.01 0.09 0.08 0.112 0.04 
Germany 0.01 0.04 0.00 0.112 0.112 0.00 0.00 
lOB 0.34 0.16 .0.01 0.07 0.07 0.01 0.112 
Iran 0.14 0.07 0.00 0.03 0.03 0.00 0.01 
Mexico 0.05 0.112 0.00 0.01 0.01 0.00 0.01 
Netherlands 0.17 0.01 0.00 0.04 0.03 0.01 0.01 
USA 0;04 0.112 0.00 0.01 0.01 0.00 0.00 
unrestricted +center inc 1.62 0.71 0.112 0.34 0.34 0.07 0.14 
Total Project Cost 3.115 1.37 0.03 0.65 0.62 0.0 0.14 0.27 

Increasing maize productivity.. . March 1998 Submission 1.25 0.39 0.07 0.50 0.19 0.04 0.07 
Colombia 0.03 0.01 0.00 0.01 0.00 0.01 0.00 
France 0.03 0.01 0.00 0.01 0.00 0.01 0.00 
Germany 0.04 0.01 0.00 0.112 0.01 0.01 0.00 
Hilton 0.01 0.03 0.00 0.03 0.01 0.00 0.01 
lOB 0.16 0.115 0.01 0.116 0.112 0.01 0.01 
IFAD 0.111 0.03 0.01 0.03 0.01 0.00 0.01 
Korea 0.112 0.01 0.00 0.01 0.00 0.01 0.00 
Others 0.07 0.112 0.01 0.03 0.01 0.00 0.01 
Sweden 0.115 0.112 0.01 0.112 0.01 0.00 0.00 
Switzerland 0.01 0.112 0.01 0.03 0.01 0.00 0.01 
UNDP 0.111 0.03 0.01 0.03 0.01 0.00 0.01 
United Kingdom 0.01 0.112 0.00 0.03 0.01 0.01 11.01 
USA 0.03 0.01 0.00 0.01 0.00 0.00 0.01 
unrestricted + center inc 0.30 0.09 0.112 0.11 0.04 0.112 0.03 
Total Project Cost 1.15 0.34 0.07 0.43 0.15 0.00 0.116 0.10 

Increasing wheat productivity... March 1998 Submission UI 0.60 0.10 1.38 0.37 0.11 0.11 
Australia 0.17 0.04 0.01 0.08 0.112 0.01 0.01 
Canada 0.30 0.07 0.01 0.15 0.04 0.112 0.112 
EC 0.97 0.21 0.04 0.48 0.13 0.116 0.116 
Iran 0.14 0.03 0.01 0.07 0.112 0.01 0.01 
Others 0.• 0.112 0.00 0.04 0.01 0.00 0.00 
Spain 0.07 0.112 0.00 0.03 0.01 0.00 0.00 
unrestricted +center inc O.U 0.15 0.03 0.34 0.09 0.04 0.04 
Total Project COst 2.40 0.53 0.09 1.19 0.32 0.00 0.13 0.13 

Cont'cL 
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Table 8a. Cont'd. 

rIf il J I 

Undertakings 

Increase Productivity Protect Saving Improve Strengthen NARSs 


Project Member Total Breeding Systems Environ Biodivers Policies Training Other 

Increasing wheat productivity March 1998 Submission 2.15 0.39 0.20 0.93 0.43 0.20 
...biotic stress Australia 0.08 0.01 0.00 0.04 0.02 0.01 

EC 0.51 0.10 0.05 0.22 0.10 0.05 
Mexico 0.03 0.01 0.00 0.01 0.01 0.00 
Netherlands 0.28 0.05 0.03 0.12 0.06 0.02 
Others 0.07 0.01 0.01 0.03 0.01 0.01 
Swiuerland 0.21 0.04 0.02 0.08 0.04 0.02 
unrestricted +center inc 0.68 0.13 0.07 0.29 0.14 0.06 
Total Project Cost 1.87 0.36 0.18 0.79 0.37 0.00 0.00 0.16 

Gauging the productivity... March 1998 Submission o.n 0.46 0.07 0.24 
EC 0.16 0.10 0.00 0.05 
France 0.03 0.02 0.00 0.01 
Germany 0.04 0.03 0.00 0.01 
IDRC 0.03 0.02 0.00 0.01 
Netherlands 0.17 0.10 0.02 0.05 
Rockefeller Fdn 0.08 0.05 0.01 0.02 
SwiUeriand 0.12 0.07 0.01 0.04 
unrestricted +center inc 0.05 0.03 0.00 0.02 
Total Project Cost 0.67 0.00 0.00 0.00 0.00 0.42 0.03 0.22 

Building partnerships... March 1998 Submission 4.47 3.55 0.92 
ADB 0.50 0.41 0.10 
EC 0.25 0.21 0~04 

IFAD 0.33 0.27 0.06 
Norway 
unrestricted +center inc 

0.03 
2.n 

0.02 
2.25 

0.01 
0.52 

Total Project Cost 3.87 0.00 0.00 0.00 0.00 0.00 3.15 0.72 

Improving food security... March 1998 Submission 4.41 1.99 0.64 0.74 0.38 0.12 0.01 0.53 
Canada 0.21 0.10 0.03 0.04 0.02 0.01 0.00 0.02 
EC 0.41 0.18 0.06 0.08 0.03 0.01 0.00 0.05 
Germany 0.08 0.04 0.01 0.02 0.01 0.00 0.00 0.01 
IFAD 0.04 0.02 0.01 0.01 0.00 0.00 0.00 0.00 
OPEC Fund 0.03 0.02 0.01 0.01 0.00 0.00 0.00 0.00 
Rockefeller Fdn 0.14 0.07 0.02 0.03 0.01 0.00 0.00 0.02 
South Africa 0.04 0.02 0.01 0.01 0.00 0.00 0.00 0.00 
Sweden 0.08 0.04 0.01 0.02 0.01 0.00 0.00 0.00 
Swiuerland 0.22 0.10 0.03 0.04 0.02 0.01 0.00 0.03 
UNDP 0.63 0.29 0.09 0.12 0.05 0.02 0.00 0.07 
United Kingdom 0.44 0.20 0.06 0.09 0.04 0.00 0.00 0.05 
unrestricted +center inc 1.49 0.66 0.22 0.28 0.12 0.04 0.00 0.18 
Total Project Cost 3.83 1.72 0.56 0.74 0.30 0.09 0.00 0.42 

Meeting accelerating... March 1998 Submission 1.93 0.52 0.23 0.35 0.17 0.18 0.16 0.32 
ADB 0.08 0.02 0.01 0.01 0.01 0.01 0.01 0.01 
Germany 0.08 0.02 0.01 0.01 0.01 0.01 0.01 O.Of 
lOB 0.30 0.09 0.04 0.05 0.03 0.03 0.05 0.02 
Others 0.03 0.01 0.00 0.01 0.00 0.00 0.01 0.00 
Swiuerland 0.22 0.07 0.03 0.04 0.02 0.02 0.04 0.02 
UNDP 0.28 0.08 0.04 0.05 0.02 0.03 0.05 0.02 
unrestricted +center inc 0.68 0.20 0.09 0.12 0.06 0.06 0.12 0.05 
Total Project Cost 1.68 0.48 0.20 0.28 0.14 0.16 0.29 0.13 

Sustainable wheat production... March 1998 Submission 1.70 0.26 0.41 0.58 0.10 0.10 0.16 0.10 
Australia 0.08 0.01 0.03 0.02 0.00 0.00 0.01 0.00 
Canada 0.13 0.02 0.04 0.03 0.01 0.01 0.01 0.01 
France O.OS 0.01 0.02 0.01 0.00 0.00 0.00 0.00 
Iran 0.14 0.03 0.05 0.03 0.01 0.01 0.01 0.01 
Italy 0.03 0.01 0.01 0.01 0.00 0.00 0.00 0.00 
Netherlands 0.42 0.09 0.15 0.10 0.02 0.02 0.03 0.02 
USA 0.03 0.01 0.01 0.01 0.00 0.00 0.00 0.00 
unrestricted +center inc 0.59 0.13 0.20 0.14 0.03 0.03 0.04 0.03 
Total Project Cost 1.41 0.31 0.51 0.34 0.08 0.08 0.10 0.07 
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Table 8a. Cont'd. 

Undertakings 
Increase Productivity Protect Saving Improve Strengthen NARSs 

Project Member Total Breeding Systems Environ. Biodivers. Policies Training Other 

Increasing cereal food in WANA. .. March 1998 Submission 1.46 0.59 0.27 0.19 0.24 0.18 
Australia 0.03 0.01 0.01 0.00 0.01 0.00 
Bangladesh 0.08 0.03 0.02 0.01 0.01 0.01 
Belgium 0.04 0.02 0.01 0.01 0.01 0.01 
Others 0.11 0.04 0.02 0.01 0.02 0.01 
United Kingdom 0.07 0.03 0.01 0.01 0.01 0.01 
USA 0.07 0.03 0.01 0.01 0.01 0.01 
unrestricted +center inc 0.86 0.35 0.16 0.11 0.15 0.11 
Total Project Cost 1.27 0.51 0.00 0.24 0.16 0.00 0.22 0.16 

Enhancing Latin American ... March 1998 Submission 3.94 1.34 0.58 0.62 0.33 0.09 0.33 0.65 
Colombia 0.04 0.01 0.00 0.01 0.00 0.00 0.00 0.00 
EC 0.43 0.11 0.05 0.13 0.03 0.01 0.03 0.05 
Germany 0.09 0.02 0.01 0.03 0.01 0.00 0.01 0.01 
Hilton 0.22 0.06 0.03 0.07 0.01 0.01 0.01 0.03 
lOB 0.48 0.12 0.05 0.15 0.03 0.01 0.03 0.06 
loRC 0.04 0.01 0.01 0.01 0.00 0.00 0.00 0.01 
IFAD 0.03 0.01 0.00 0.01 0.00 0.00 0.00 0.00 
Mexico 0.04 0.01 0.00 0.01 0.00 0.00 0.00 0.00 
Others 0.07 0.02 0.01 0.02 0.00 0.00 0.00 0.01 
Switzerland 0.61 0.16 0.1i7 0.19 0.04 0.01 0.04 0.07 
United Kingdom 0.07 0.02 0.01 0.02 0.00 0.00 0.00 0.01 
Uruguay 0.22 0.06 0.03 0.07 0.01 0.01 0.01 0.03 
unrestricted +center inc 1.02 0.31 0.14 0.38 0.08 0.03 0.07 0.14 
Total Project Cost 3.37 0.92 0.40 1.11 0.22 0.08 0.21 0.42 

Increasing cereal food in CAC .. March 1998 Submission 0.00 
World Bank 0.26 0.12 0.06 0.05 0.03 
Others 0.13 0.06 0.03 0.03 0.02 
unrestricted +center inc 0.05 0.02 0.01 0.01 0.01 
Total Project Cost 0.44 0.20 0.00 0.09 0.09 0.00 0.06 0.00 

Raising the yield ... March 1998 Submission 0.45 0.40 0.04 
Australia 0.03 0.02 0.01 
Iran 0.14 0.13 0.01 
unrestricted +center inc 0.22 0.20 0.02 
Total Project Cost 0.39 0.34 0.00 0.00 0.00 0.00 0.00 0.05 

Apomixis  equity in access... March 1998 Submission 0.46 0.34 0.06 0.06 
France 0.05 0.04 0.01 0.00 
Leverhulme Tr 0.01 0.00 0.01 0.00 
Mexico 0.02 0.01 0.00 0.00 
UNoP 0.26 0.19 0.04 0.03 
unrestricted +center inc 0.07 0.05 0.01 0.01 
Total Project Cost 0.40 0.31 0.05 0.00 0.04 0.00 0.00 0.00 

Using genetic engineering... March 1998 Submission 1.39 0.46 O.SS 0.22 0.06 0.06 0.04 
UNoP 0.41 0.14 0.17 0.07 0.03 
unrestricted +center inc 0.75 0.26 0.31 0.12 0.06 
Total Project Cost 1.16 0.40 0.00 0.48 0.19 0.00 0.00 0.09 

Improving human nutrition... March 1998 Submission 0.42 0.24 0.09 0.03 0.06 
Nippon Fdn 0.29 0.23 0.06 
United Kingdom 0.01 0.01 0.00 
unrestricted +center inc 0.07 0.05 0.01 
Total Project Cost 0.36 0.29 0.00 0.00 0.00 0.00 0.07 0.00 

Genetic approaches... March 1998 Submission 0.32 0.12 0.02 0.17 0.02 
Rockefeller Fdn 0.20 0.08 0.10 0.01 
United Kingdom 0.05 0.02 0.03 0.00 
unrestricted +center inc 0.03 0.01 0.01 0.00 
Total Project Cost 0.28 0.12 0.00 0.14 0.00 0.00 0.00 0.02 

Cont'd. 
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Tablela. Conrd. 

Undertakings 
Increase Productivity Protect Saving Improve Strengthen NARSs 

Project Member Total Breeding Systems Environ. Biodivers. Policies Training Other 

Priority sening .. 	 March 1998 Submission 0.46 0.11 0.08 0.08 0.13 0.05 
EC 0.10 0.04 0.02 0.03 0.01 
France 0.08 0.03 0.01 0.02 0.01 
lOB 0.04 0.02 0.01 0.01 0.01 
IORC 0.07 0.03 0.01 0.02 0.01 
Netherlands 0.08 0.03 0.01 0.02 0.01 
unrestricted +center inc 0.03 0.01 0.01 0.01 0.00 
Total Project Cost 0.40 0.17 0.00 0.07 0.00 0.12 0.00 0.05 

Learning to more effectively.. . 	 March 1998 Submission 0.52 0.06 0.17 0.09 0.04 0.05 0.11 
Australia 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
Colombia 0.04 0.00 0.01 0.01 0.00 0.00 0.01 
EC 0.27 0.03 0.09 0.05 0.02 0.03 0.06 
France 0.09 0.01 0.03 0.02 0.01 0.01 0.02 
United Kingdom 0.03 0.00 0.01 0.00 0.00 0.00 0.01 
USA 0.01 0.00 0.00 0.00 0.00 ·0.00 0.00 
unrestricted +center inc 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
Total Project Cost 0.45 0.00 0.04 0.15 0.08 0.03 0.05 0.10 

1/ Individual members providing targeted funding to pay specifIC project costs. 

Undertakings 
Center Totals 

Total 
Increase Productiv!!l 
Breeding Systems . 

Protect 
Environ. 

Saving 
Biodivers. 

Improve 
Policies 

Strenllthen NARSs 
Training Other 

Total Tlrgeted Funding 15.94 
Total Unrestricted Funding 15.23 
Total Center Income 0.79 

Totll Allocations 31.95 

5.14 
4.11 
0.20 
9.45 

131 
0.91 
0.03 
2.25 

3.57 
2.54 
0.14 
6.26 

1.84 
2.47 
0.14 
4.45 

0.68 
0.54 
002 
1.25 

169 
3.04 
0.17 
4.89 

1.71 
162 
0.09 
3.42 
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Tllble 8b. CIMMYT Allocation of 1999 Member Financing to Projects by Undertllking (in US$ million) 

Undertakiflgs 
Increase Productivity Protect Saving Improve Strengthen NARSs 

Project Member Total Breeding Systems Environ. Biodivers. Policies Training Other 

Conservation and management.. March 1998 Submission 2.64 0.58 1.47 0.29 0.12 0.18 
Denmark 0.04 0.01 0.02 0.00 0.00 0.00 
Japan 0.06 0.03 0.02 0.02 0.00 0.00 
unrestricted +center inc 2.24 0.50 1.26 0.25 0.10 0.13 
Total Project Cost 2.34 0.54 0.0 0.0 1.30 0.27 0.10 0.13 

Developing core germ plasm March 1998 Submission 2.35 0.95 0.12 0.22 0.43 0.43 0.22 
(maize!. .. Colombia 0.02 0.01 0.00 0.00 0.00 0.01 0.00 

EC 0.08 0.03 0.01 0.01 0.01 0.01 0.01 
Fo rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
France 0.05 0.02 0.01 0.00 0.01 0.01 0.01 
Germany 0.08 0.03 0.00 0.01 0.02 0.01 0.01 
Hilton 0.09 0.04 0.00 0.01 0.02 0.02 0.01 
IDB 0.08 0.04 0.00 0.00 0.01 0.02 0.01 
IFAD 0.01 0.00 0.00 0.00 0.00 0.01 0.00 
Korea 0.04 0.01 0.01 0.02 0.00 0.00 0.00 
Mexico 0.12 0.03 0.02 0.02 0.03 0.02 0.00 
Nippon Fdn 0.05 0.01 0.01 0.00 0.01 0.01 0.01 
Novartis 0.12 0.05 0.02 0.03 0.02 0.00 0.00 
Sweden 0.06 0.03 0.00 0.01 0.01 0.01 0.01 
Switzerland 0.07 0.02 0.00 0.00 0.02 0.02 0.01 
Novartis Fdn 0.20 0.09 0.02 0.02 0.03 0.02 0.02 
United Kingdom 0.22 0.06 0.04 0.03 0.02 0.04 0.03 
USA 0.26 0.09 0.05 0.03 0.03 0.04 0.02 
unrestricted +center inc 0.55 0.10 0.02 0.05 0.17 0.15 0.06 
Total Project C,ost 2.08 0.65 0.21 0.23 0.41 0.0 0.40 0.20 

Developing core germplasm March 1998 Submission 3.62 1.63 0.06 0.77 0.71 0.15 0.31 
(wheat)... Australia 0.18 0.08 0.00 0.04 0.03 0.01 0.02 

EC 0.45 0.20 0.01 0.10 0.09 0.02 0.04 
German.,. 0.09 0.04 0.00 0.02 0.02 0.00 0.01 
IDB 0.36 0.16 0.01 0.08 0.07 0.02 0.03 
Iran 0.15 0.07 0.00 0.03 0.03 0.01 0.01 
Mexico 0.05 0.02 0.00 0.01 0.01 0.00 0.00 
Netherlands 0.18 0.08 0.00 0.04 0.03 0.01 0.02 
USA 0.04 0.02 0.00 0.01 0.01 0.00 0.00 
unrestricted +center inc 1.70 0.76 0.03 0.36 0.33 0.07 0.14 
Total Project Cost 3.20 1.44 0.05 0.68 0.63 0.0 0.14 0.27 

Increasing maize productivity... March 1998 Submission 1.36 0.40 0.07 0.51 0.19 0.04 0.15 
Colombia 0.02 0.01 0.(10 0.01 0.00 0.00 0.00 
France 0.02 0.01 0.00 0.01 0.00 0.00 0.00 
Germany 0.04 0.01 0.00 0.02 0.01 0.00 0.00 
Hilton 0.11 0.03 0.01 0.03 0.01 0.01 0.02 
IDB 0.15 0.05 0.01 0.06 0.01 0.01 0.01 
IFAD 0.10 0.03 0.01 0.04 0.01 0.00 0.01 
Korea 0.02 0.01 0.00 0.01 0.00 0.00 0.00 
Others 0.02 0.00 0.00 0.02 0.00 0.00 0.00 
Sweden 0.07 0.02 0.01 0.02 0.01 0.01 0.01 
Switzerland 0.10 0.02 0.00 0.03 0.01 0.01 0.02 
Novartis Fdn 0.12 0.03 0.02 0.04 0.02 0.00 0.01 
United Kingdom 0.10 0.02 0.00 0.03 0.01 0.02 0.01 
USA 0.03 0.01 0.00 0.01 0.00 0.00 0.00 
unrestricted +center inc 0.30 0.09 0.02 0.12 0.04 0.01 0.03 
Total Project Cost 1.20 0.34 0.09 0.44 0.14 0.00 0.06 0.10 

Increasing wheat productivity... March 1998 Submission 2.85 0.61 0.11 1.42 0.38 0.33 
Australia 0.18 0.04 0.01 0.09 0.02 0.01 0.01 
Canada 0.31 0.07 0:01 0.15 0.04 0.02 0.02 
EC 1.02 0.22 0.04 0.51 0.13 0.06 0.06 
Iran 0.15 0.03 0.01 0.08 0.02 0.01 0.01 
Others 0.08 0.02 0.00 0.04 0.01 0.00 0.00 
Spain 0.07 0.02 0.00 0.04 0.01 0.00 0.00 
unrestricted +center inc 0.71 0.15 0.03 0.35 0.09 0.04 0.04 
Total Project Cost 2.52 O.SS 0.09 1.25 0.33 0.00 0.15 0.15 
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Table 8b. Conrd. 

Undertakings 
Increase Productivity Protect Saving Improve Strengthen NARSs 

Project 	 Member Total Brfleding Systems ' Environ. Biodivers. Policies Training Other 

Increasing wheat productivity 	 March 1998 Submission 2.22 0.41 0.20 0.96 0.44 0.20 
... biotic stress 	 Austral ia 0.09 0.02 0.01 0.04 0.02 0.01 

EC 0.53 0.10 0.05 0.23 0.11 0.05 
Mexico 0..04 0.01 0.00 0.02 0.01 0.00 
Netherlands 0.29 0.05 0.03 0.13 0.06 0.03 
Others 0.07 0.01 0.01 0.03 0.01 0.01 
Switzerland 0.22 0.04 0.02 0.10 0.04 0.02 
unrestricted +center inc 0.71 0.13 0.07 0.31 0.14 0.07 
Total Project Cost 1.96 0.36 0.18 0.85 0.39 0.00 0.00 0.18 

Gauging the productivity... 	 March 1998 Submission 0.79 0.48 0.07 0.25 
EC 0.17 0.10 0.02 0.05 
France 0.03 0.02 0.00 0.01 
Germany 0.04 0.03 0.00 0.01 
IDRC 0.03 0.02 0.00 0.01 
Netherlands 0.18 0.11 0.02 0.05 
Rockefeller Fdn 0.08 0.05 0.01 0.02 
Switzerland 0.12 0.07 0.01 0.04 
unrestricted +center inc 0.05 0.03 0.00 0.02 
Total Project Cost 0.70 0.00 0.00 0.00 0.00 0.42 0.06 0.22 

Building partnerships through ... ·March 1998 Submission 4.60 3.65 0.95 
ADB 0.52 0.42 0.11 
EC 0.27 0.15 0.04 
IFAD 0.35 0.28 0.08 
Norway 0.03 
unrestricted +center inc 2.90 2.33 0.67 
Total Project Cost 4.07 0.00 0.00 0.00 0.00 0.00 3.17 0.90 

Improving food security... 	 March 1998 Submission 4.55 2.05 0.66 0.76 0.39 0.12 0.01 0.55 
Canada 0.22 0.10 0.03 0.04 0.02 0.01 0.00 0.02 
EC 0.43 0.20 0.03 0.07 0.05 0.04 0.00 0.04 
Germany 0.09 0.04 0.01 0.02 0.01 0.00 0.00 0.01 
IFAD 0.04 0.02 0.01 0.01 0.00 0.00 0.00 0.00 
Rockefeller Fdn 0.15 0.07 0.02 0.03 0.01 0.00 0.00 0.02 
South Africa G.04 0.02 0.01 0.01 0.00 0.00 0.00 0.00 
Sweden 0.09 0.04 0.01 0.02 0.01 0.00 0.00 0.01 
Switzerland 0.23 0.10 0.03 0.05 0.02 0.01 0.00 0.03 
Novartis Foundation 0.66 0.28 0.09 0.08 0.06 0.04 0.03 0.08 
United Kingdom 0.46 0.20 0.07 0.09 0.04 0.01 0.00 0.05 
unrestricted +center inc 1.57 0..69 0.22 0.31 0.13 0.04 0.00 0.18 
Total Project Cost 3.98 1.76 0.53 0.72 0.35 0.16 0.04 0.45 

Meeting accelerating... 	 March 1998 Submission 1.99 0.53 0.23 0.36 0.18 0.19 0.16 0.34 
ADB 0.09 0.03 0.01 0.02 0.01 0.01 0.02 0.01 
Germany 0.09 0.03 0.01 0.02 0.01 0.01 0.02 0.01 
lOB 0.31 0.09 0.04 0.05 0.03 0.03 0.05 0.03 
Others 0.04 0.01 0.00 0.01 0.00 0.00 0.01 0.00 
Switzerland 0.23 0.07 0.03 0.04 0.02 · 0.02 0.05 0.02 
Novartis Foundation 0.29 0.06 0.03 0.04 0.03 0.05 0.05 0.03 
unrestricted +center inc 0.71 0.18 0.09 0.13 0.06 0.07 0.13 0.05 
Total Project Cost 1.76 0.45 0.21 11.30 0.15 0.19 0.32 0.15 

Sustainable wheat production... 	 March 1998 Submission 1.76 0.27 0.42 0.60 0.10 0.10 0.17 0.10 
Australia 0.09 0.02 0.03 0.02 0.01 0.01 0.01 0.00 
Canada 0.13 0.02 0.03 0.03 0.01 0.01 0.02 0.02 
France 0.05 0.01 0.02 0.01 0.00 0.00 0.00 0.00 
Iran 0.15 0.03 0.05 0.03 0.01 0.01 0.01 0.01 
Italy 0.03 0.01 0.01 0.01 0.00 0.00 0.00 0.00 
Netherlands 0.44 0.10 0.15 0.11 0.02 0.02 0.02 0.03 
USA 0.04 0.01 0.01 0.01 0.00 0.00 0.00 0.01 
unrestricted +center inc 0.62 0.11 0.21 0.15 0.04 0.04 0.04 0.03 
Total Project ~st 1.55 0.30 0.50 0.37 0.08 0.08 0.10 0.11 
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Table 8b. Conrd. 

Undertakings 
Increase Productivi~ Protect Saving Improve Strengthen NARSs 

Project Member Total Breeding Systems Environ. Biodivers. Policies Training Other 

Increasing cereal food in WANA ... March 1998 Submission · 1.50 0.61 0.28 0.19 0.25 0.18 
Australia 0.04 0.01 0.01 0.00 0.02 0.00 
Bangladesh 0.09 0.03 0.02 0.01 0.01 0.02 
Others 0.04 0.01 0.01 0.01 0.01 
World Bank 0.12 0.05 0.02 0.01 0.02 0.01 
United Kingdom 0.07 0.03 0.01 0.01 0.01 0.01 
USA 0.07 0.03 0.01 0.01 0.01 0.01 
unrestricted + center inc 0.90 0.36 0.17 0.12 0.15 0.11 
Total Project Cost 1.33 0.51 0.00 0.25 0.17 0.00 0.23 0.17 

Enhancing Latin American ... March 1998 Submission 4.01 1.37 0.54 0.64 0.35 0.10 0.34 0.67 
Colombia 0.04 Q.01 0.01 0.01 0.00 0.00 0.00 0.00 
EC 0.46 0.11 0.85 0.15 0.03 0.04 0.03 0.06 
Germany 0.10 0.02 0.01 0.03 0.01 0.01 0.01 0.01 
Hilton 0.24 0.06 0.03 0.07 0.02 0.02 0.02 0.03 
lOB 0.51 0.13 0.06 0.16 0.04 0.02 0.04 0.06 
IDRC 0.05 0.01 0.01 0.01 0.00 0.00 0.01 0.01 
IFAD 0.03 0.01 0.00 0.01 0.00 0.00 0.00 0.00 
Mexico 0.04 0.01 0.00 0.01 0.00 0.00 0.00 0.00 
Others 0.08 0.02 0.01 0.02 0.00 0.01 0.00 0.01 
Switzerland 0.65 0.20 0.08 0.21 0.04 0.01 0.04 0.07 
United Kingdom 0.08 0.02 0.01 0.02 0.01 0.00 0.01 0.01 
Uruguay 0.24 0.08 0.04 0.02 0.03 0.03 0.02 0.01 
unrestricted + center inc 1.05 0.26 0.12 0.40 0.08 0.03 0.05 0.12 
Total Project Cost 3.54 0.94 0.42 1.13 0.27 0.18 0.23 0.39 

Increasing cereal food in CAC... March 1998 Submission 0.00 0.00 
World Bank 0.28 0.13 0.06 0.05 0.04 . 
Others 0.14 0.06 0.03 0.03 0.02 
unrestricted + center inc 0.05 0.02 0.01 0.01 0.01 
Total Project Cost 0.46 0.21 0.00 0.10 0.09 0.00 0.06 0.00 

Raising the yield .. March 1998 Submission 0.45 0.41 0.04 
Australia 0.03 0.02 0.00 
Iran 0.15 0.13 0.02 
unrestricted +center inc 0.23 0.20 0.04 
Total Project Cost 0.41 0.36 0.00 0.00 0.00 0.00 0.00 0.06 

Apomixis  equity in access... March 1998 Submission 0.48 0.36 0.06 0.06 
France 0.05 0.04 0.01 0.01 
Mexico 0.01 0.01 0.00 0.00 
Others 0.02 0.01 0.01 
Private Sector 0.27 0.09 0.06 0.06 0.06 
unrestricted + center inc 0.07 0.05 0.01 0.01 
Total Project Cost 0.42 0.20 0.09 0.06 0.03 0.06 0.00 0.00 

Using genetic engineering ... March 1998 Submission 1.38 0.48 0.57 0.23 0.06 0.05 
Novartis Fdn 0.44 0.20 0.15 0.05 0.04 
unrestricted + center inc 0.78 0.30 0.28 0.14 0.06 
Total Project Cost 1.22 0.50 0.15 0.33 0.14 0.04 0.00 0.06 

Improving human nutrition... March 1998 Submission 0.43 0.25 0.09 0.03 0.06 
Nippon Fdn 0.30 0.24 0.06 
United Kingdom 0.01 0.01 0.00 
unrestricted +center inc 0.07 0.06 0.01 
Total Project Cost 0.38 0.30 0.00 0.00 0.00 0.00 0.08 0.00 

Genetic approaches ... March 1998 Submission 0.33 0.12 0.02 0.17 0.02 
Rockefeller Fdn 0.21 0.09 0.11 0.01 
United Kingdom 0.05 0.02 0.03 0.00 
unrestricted + center inc 0.03 0.01 0.01 0.00 
Total Project Cost 0.29 0.12 0.00 0.15 0.00 0.00 0.00 0.02 
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Table 8b. Confd. 

Undenakings 
Increase Productivity Protect Saving Improve Strengthen NARSs 

Project Member Total Breeding Systems Environ. Biodivers. Policies Training Other 

Priority sening... 	 March 1998 Submission 0.49 0.11 0.09 0.09 0.14 0.06 
EC 0.11 0.04 0.02 0.03 0.01 
France 0.08 0.03 0.01 0.02 0.01 
IDB 0.04 0.02 0.01 0.01 0.01 
IDRC 0.07 0.03 0.01 0.02 0.01 
Netherlands 0.08 0.03 0.01 0.02 0.01 
unrestricted +center inc 0.04 0.01 0.01 0.01 0.00 
Total Project Cost 0.42 0.18 0.00 0.08 0.00 0.12 0.00 0.05 

Learning to more effectively... 	 March 1998 Submission 0.54 0.06 0.18 0.10 0.04 0.06 0.11 
Australia 0.01 0.01 0.00 0.00 0.00 0.00 0.00 
Colombia 0.04 0.00 0.01 0.01 0.00 0.00 0.01 
EC 0.28 0.05 0.09 0.05 0.03 0.02 0.04 
France 0.10 0.01 0.03 0.02 0.01 0.01 0.02 
Uniied Kingdom 0.03 0.00 0.01 0.00 0.00 0.00 0.01 
USA 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
unrestricted +center inc 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
Total Project Cost 0.48 0.00 0.08 0.15 0.08 0.04 0.03 0.08 

Wheat germ plasm development... 	 March 1998 Submission 0.00 0.00 
World Bank 0.37 0.17 0.08 0.07 0.05 
Others 0.10 0.05 0.Q2 0.02 0.01 
unrestricted +center inc 0.04 0.02 0.01 0.01 0.00 
Total Project Cost 0.51 0.24 0.00 0.11 0.10 0.00 0.06 0.00 

II Individual members providing targeted funding to pay specific project cost s. 

Undertakings 
Center Totals 

Total 
Increase Productivity 
Breeding Systems 

Protect 
Environ. 

Saving 
Biodivers. 

Improve 
Policies 

Strengthen NARSs 
Training Other 

Total Targeted Funding 18.63 
Total Unrestricted Funding 14.93 
Total Center Income 0.79 

Total Allocations 34.35 

5.95 
3.69 
0.23 
9.87 

1.79 
0.76 
0.05 
2.60 

3.90 
2.64 
0. 12 
6.66 

1.86 
2.70 
0.12 
4.68 

0.90 
040 
0.03 
1.33 

2.23 
3.09 
0.14 
545 

201 
1.65 
0.10 
3.76 
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Table 9. CIMMYT Research Agenda Staff Composition. 1998-2002 

1998 
(actual) 
Hired by: Hired by: 

1999 
(est) 

2000 
(proposal) 
Hired by: Hired by: 

2001 
(plan) 

Hired by: 

2002 
(plan) 

center other center other center other center other center other 

Internationally Recruited Staff !IRS) 

Research and Research Support 
of which: 

Postdoctoral Fellows 
Associate Professionals 

92 

8 
10 

12 

4 

95 

16 
7 

14 

3 
4 

90 

14 
7 

10 

2 
2 

88 

14 
7 

9 

2 
2 

88 

14 
7 

9 

2 
2 

Training / Communications 
of which. 

Postdoctoral Fellows 
Associa te Professionals 

7 o 7 o 7 o 7 o 7 o 

Research Management 
of which: 

Postdoctoral Fellows 
Associate Professionals 

7 7 7 7 7 

Total iRS 106 13 109 15 104 11 102 10 102 10 

Support Staff 744 o 748 o 748 o 748 o 748 o 

TOTAL STAFF 850 13 857 15 852 11 850 10 850 10 

DEfiNITIONS 
Internationally Recruited Staff (IRS) 
This category includes staff who carry out highly technical/senior functions. as defined by the center. and they may include personnel hired in the local or regional 
labor market. Included in this grouP. but shown separately, are postdoctoral fellows and associate professionals (who may have other titles in different centers!. 
and who often are staff provided by donors as part of aproject or other institutional arrangement. Costs for consultants engaged for specific tasks are not 
personnel expenses and the individuals are not staff; their costs should be calculated in the "supplies and services· category. 

Support Staff 
This category·includes the numerical majority, in many cases, of personnel at a center. These are usually, but not necessarily always, individuals hired in the local 
labor market. They carry out functions which require less demanding skills than for the IRS category. The support staff category does not include seasonal field 
labor or other individuals engaged on apurely contract basis, for example when a center contracts with an employment agency to provide security, janitorial, and 
other services. Such costs should be calculated in the ·supplies and services· category. 
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Table 10. CIMMYT Cash Requirement. Revenue Flow. and Currency Shares. 1998-1999 (in US$ thous,nd) 

Mllntbh! CUh !J~!1l! 1I01! SIII!(!:I1~ 

1998 Note: 1/ Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Cash Requirement 

Member & Center Income 

Net Monthly Position 

Accumulated Position 

2.795 

4.653 

1.858 

1.858 

2.640 

1.194 

-1.446 

0.412 

2.980 

1.688 

-1.292 

-Q.BSO 

2.554 

1455 

-1.099 

-1.979 

2.304 

2.642 

0.338 

-1.641 

2.492 

2.279 

-0.213 

-1.854 

3056 

4.393 

1.337 

-0.517 

2.892 

1.769 

-1.123 

-1.640 

2.878 

4444 

1.566 

-0.074 

2.854 

2.693 

-0.161 

-0.235 

3463 

4.521 

1.058 

0.823 

2.878 

5.665 

2.787 

3.610 

1999 Note: l/ Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Cash Requirement 

Member & Center Income 

2.510 

4.740 

2.310 

2.580 

2.120 

2.000 

2.150 

1.520 

2250 

2.690 

2.400 

2.200 

2.850 

2.920 

2.430 

1.800 

2.480 

3.470 

2.400 

2.740 

2.200 

4.190 

2.930 

3500 

Net Monthly Position 

Accumulated Position 

2.230 

2.230 

0.270 

2.500 

-0.120 

2.380 

-0.630 

1.750 

0.440 

2.190 

-0.200 

1.990 

0.070 

2.060 

-0.630 

1.430 

0.990 

2.420 

0.340 

2.760 

1.990 

4.750 

0.570 

5.320 

Currency Structurll lit EXllenditurllS 

1998 
(actual) 

note 1/ 1999 
(est) 

note 2/ 

Currency 
US Dollar 
Currency A 
Others note 3/ 

Amount 
15.7 

150.8 

$value 
15.7 
164 

% share 
49% 
51% 

Ainount 
161 
1834 

$value 
16.1 
17.5 

% share 
48% 
52% 

TOTAL 321 100°A, 336 100% 

Nlll.es;. 
1/ This pan to be completed only in the Research Agenda submission (March). 
2/ This pan to be completed in both the Agenda & Financing Plan submissions. 
3/ All other currencies the sum of which accounts for less than 5% of total expenditure. 
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Table 11. CIMMYT Statement of Financial Position. 1998-2002 (in USS thousand) 

1998 1999 2000 2001 2002 
Anm (actual) (est.) (proposal) (plan) (plan) 

Current Assets 
Cash &Cash Equivalents 3,610 5,320 5,510 4,938 4,919 
Accounts Receivable 

Donors 6,895 4.850 4,381 4,600 4,870 
Employees 300 295 200 200 220 
Other 1,216 1,650 1,520 1,500 1,380 

Inventories 190 180 150 210 175 
Prepaid Expenses 
Other Current Assets 35 20 8 10 20 

Total Current Assets 12,246 12.315 11.769 11.458 11.584 

Fixed Assets 
Property. Plant. &Equipment 32.306 34.954 36,354 37.754 39,054 
Less: Accumulated Depreciation ·18,250 ·20,986 ·22,386 -23.786 -25.086 

Total Fixed Assets - Net 14.056 13.968 13.968 13.968 13.968 
Total Assets 26.302 26.283 25.137 25.426 25.552 

Liabilities and Net Assets 

Current Liabilities 
Bank Indebtedness 
Accounts Payable 

Donors 2,970 2,681 2,600 2.365 2,595 
Employees 96 123 160 74 90 
Others 421 488 517 500 475 

In-Trust Accounts 104 131 118 125 130 
Accruals and Provisions 1,262 1,253 1,250 1.150 1,220 

Total Current Liabilities 4.853 4.676 4.645 4.214 4.510 

Long-Term Liabilities 229 280 310 3QQ 

Total Liabilities 5.082 4.956 4.955 4,514 4.510 

Net Assets 
Capital Invested in Fixed Assets 

Center Owned 14,056 13,968 13,968 13,968 13,968 
In Custody 

Capital Fund -216 -196 -66 64 194 
Operating Fund 7,380 7,380 6,880 6,880 6,880 
Other Funds 

Total Net Assets 21.220 21.152 20.782 20.912 21.042 

Total Liabilities & Net Assets 26.302 26.108 25.737 25.426 25.552 

3S 




•r ,. 
G I: Conservation and management of 

genetic resources 

Purpose 

Enhance agrobiodiversity in sustainable farming 
systems through research involving the 

collection, conservation, evaluation, and 

equitable sharing of maize, wheat, and triticale 

genetic resources and appropriate related 
species. 

Rationale 

The conservation, study, and use of maize, 
wheat, and triticale genetic resources underpin 
CIMMYT's mandate for .the development of . 

sustainable maize and wheat systems for the 

resource-poor. CIMMYT is not only committed to 
the safe and sustainable care of its genetic 
resource collections but also to ensuring that 

their value to our research partners is enhanced 
by better characterization of accessions, better 
information systems, and new knowledge of 

genetic diversity and conservation, both ex situ 
and in situ. This goal of fair and equitable access 
to genetic resources reflects CIMMYT's strong 

commitment to the Global Plan of Action for 
Plant Genetic Resources for Food and 
Agriculture as a means of implementing the 

Convention on Biological Diversity. 

Objectives 

Many specific activities contribute to our goal of 

preserving genetic resources and enhancing their 
value to our research partners. Primary 

activities are the collection and maintenance of 

landraces ana wild relatives and preservation of 
improved lines and populations as future genetic 

resources (collections will be maintained ex situ 
and in situ). To develop prebreeding techniques 

for Incorporating diversity in new germplasm, we 

are using cytogenetidmolecul~r procedures and 
conventional approaches. Because information is 
a critical aspect of this project, we continue to 

support the exchange of germplasm, information 

related to germplasm, and appropriate trial 

technology. Collections of accessions are to be 

characterized through the development oftrait 

descriptors, including passport data and DNA 
fingerprinting. By drawing upon farmers' 

extensive knowledge of crops and crop varieties, 

we will also enhance passport data and provide 

breeders with important information on farmers' 

criteria and priorities. Data on the origin, 
pedigrees, and characteristics of genebank 

accessions will be integrated into a global 
electronic database. Finally, we will develop 

methods for evaluating the economic 

performance of genetic resource conservation and 
utilization, with an emphasis on comparing 
alternative collection and conservation 
strategies. 

Gains (Impacts) 

The conservation and utilization of genetic 
diversity will be enhanced. Novel germplasm 
with new genes/desirable traits will be identified 

for future breeding efforts. The use of germplasm 
will be complemented by novel conventional and 

molecular technologies. The increased use of 
genetic diversity should lead to reduced genetic 
vulnerability in farmers' fields, improved food 

security, and improved grain quality. 

Outputs 

This project will deliver information and other 

products of use to CIMMYT researchers and our 
partners for the purpose of developing superior, 

genetically diverse seed for farmers' maize and 

wheat systems. Gaps in the collection and 
conservation of genetic diversity of landraces, 

wild relatives, and diverse cultivars for crop 
improvement will be reduced. Collections of 
accessions will be characterized extensively 
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through development of trait descriptors, 

including passport data and DNA fingerprinting. 

The resulting information on characteristics of 

germplasm bank accessions, their origins, and 

pedigrees will be widely available through a 

global electronic database. New prebreeding 

techniques based on cytogenetic/molecular 

procedures and conventional approaches will 

enable researchers to incorporate greater 

diversity into new germplasm. Methods will be 

available for the economic evaluation of genetic 

resource conservation and utilization, especially 

for comparing alternative collection and 

conservation strategies. 

Duration 

2000-2002+ 

Milestones 

• 	 CIMMYT will have developed the necessary 
functions in the new International Crops 

Information System (ICIS) to manage genetic 
resources information for any collection. This system 

will include management of passport data and data 
from characterizations and evaluations, and it will 
encompass genetic and molecular information. 

• 	 We will he able to determine the full costs of 
genebank operations for the conservation of maize 
and wheat, compared to other conservation options. 

• 	 Maize genetic resource holdings will reach 20,000 
accessions, all barcoded. 

• 	 SINGER data on the Internet will include visual 
image data of the core maize collection. 

• 	 About 30% of maize accessions will be characterized 
for seed chemical content. 

• 	 Molecular fingerprinting and statistical techniques 
will be established for screening and characterizing 

complex populations and Illndrace collections. 

• 	 About 100,000 accessions of bread wheat, durum 
wheat, triticale, barley, and land races will be 

regenerated and stored in the Wellhausen-AndersGn 
Plant Genetic Resources Center. 

• 	 Some 10,000 wheat landraces from Iran, Turkey, 
and Oaxaca will be evaluated and characterized for 

yield components and for physiological and 
agronomic traits. 

• 	 The identity of all cultivars in the overall wheat 
collection will be verified and any gaps in the 

collection identified. 

• 	 All existing wheat genetic resources information 
will be entered into the International Wheat 
Information System (lWIS) and made freely 
available to partners via CD-ROM. 

• 	 About 5,000 accessions of Triticum spp. will be 
evaluated for resistance to yellow rust, tan spot, and 

fusarium head blight at selected hot spots for these 
diseases; data and seed of selected accessions will be 
made available to partners. 

• 	 Methods will be developed for estimating the 
economic value of accessions in the wheat collection, 
the economic impact of different types of genetic 

resources and their diversity on proouctivity and 
yield stability in farmers' fields, and the economic 
and genetic impact of on-farm improvement of 
land races in rural Mexican communities. 

Users 

Plant breeders will benefit from improved 

characterization of germplasm and related 

information. Farmers will benefit from improved 

varieties that are genetically diverse. 

Collaborators: 


Other CGIAR centers, NARSs, ARIs. 


Costs 


$2.4 M 


System Linkages 


Increasing productivity (22%), Saving 


biodiversity (56%), Improving policies (11%), 


Strengthening NARSs (11 %). 
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62: Developing core germplasm and integrating 
interdisciplinary approaches for maize improvement 

Purpose 

Increase global maize productivity in present 

maize farming systems through the use of 

improved cultivars in developing countries. 

Rationale 

National agricultural research systE;)ms require
'l·

maize germplasm that combines high yield with 

tolerance to major biotic and abiotic stresses and 

,agronomic traits, and that adapts well across 

regions and climates, to use as source material 

for broadly adapted populations and inbred lines. 

To meet this need, conventional breeding must 
be further integrated with emerging molecular 

techniques, and a greater amount of superior 
germplasm and research information must be 
exchanged worldwide. 

Objectives 

To increase maize productivity in maize farming 
systems through the use of improved cultivars in 

developing countries, two major steps are 

needed. First, it is essential to develop 
germplasm pools with cross-regional and cross

climatic adaptation; these pools can be used to 

breed novel genotypes that are also suited to 
specific mega-environments. Second, the global 

exchange of this and other maize germplasm 

must be facilitated, along with the exchange of 

appropriate scientific information, to ensure that 

the germplasm is used most efficiently in 

developing superior cultivars. 

Gains (Impacts) 

Higher maize yields in the various farming 

systems where maize is produced in developing 
countries should result from the development of 

more input-efficient, stress-tolerant maize 
cultivars. These cultivars will be the end product 

of greater awareness and exchange of 

germplasm and effective research methodologies 

among maize scientists worldwide, and of 

enhanced collaboration and communication 

between conventional maize breeders and 

biotechnologists. Additional impacts include 

reduced encroachment on tropical rainforests 

and other fragile ecosystems to meet maize 

production needs and reduced use of chemicals 

because pest resistance is integrated into high 

yielding cultivars. 

Outputs 

This project will create a forum for the efficient, 

global exchange of germplasm, experiences, and 

information among maize scientists. More 
efficient transfer of CIMMYT's research outputs 

will impact resource-poor farmers positively, 
through NARSs and especially through 

CIMMYT's regional programs. 

Information to be exchanged includes: data on 
population and line performance in a wide array 

of environments; data on relationships among 

important maize germplasm groups from 

NARSs, ARIs, and CIMMYT; data on the 
classification (by heterotic pattern) of maize 

germplasm from NARSs, developed countries, 

and CIMMYT; and efficient methods for building 

broadly adapted populations using molecular 

and conventional approaches. The development 

and dissemination of this information will lead 

to more efficient development of superior 

cultivars arid a more scientific use of maize 

germplasm developed through international 

improvement networks. 

The germplasm developed through this global 

network will consist of high yielding, input

efficient, stress-tolerant, lodging-resistant, 
stable populations and inbred lines with cross

regional and cross-ecological adaptation for 
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maize-based systems in developing countries. 

The availability of these materials will enhance 

the global exchange of germplasm among 

CIMMYT and its partners and the creation of 

novel genotypes. 

Duration 

2000-2002+ 

Milestones 

• 	 A total of 150 broadly adapted, stable inbred lines 
with good general combining ability and general 

resistance to major foliar diseases, insect pests, and 

abiotic stresses, and characterized for heterotic 
response, will be released for use by partners_ 

• 	 Some 80 new open-pollinated varieties (OPVs) 
(including synthetics) will be developed and tested 
through international trials. 

• 	 About 150 new high yield potential and stable 
hybrids will be developed and tested through 
international trials. 

• 	 Approximately 40 inbred lines and 25 varieties will 
be released by national programs as hybrids or 

varieties; seed of these materials will be produced 

by national private seed companies. 

• 	 All products released in this period will be 
characterized for abiotic and biotic stress tolerance. 

• 	 In close collaboration with G4, 20 inbred lines with 
good general combining ability, specific abiotic and 
biotic stress tolerances, and excellent performance 

potential in unstressed environments will be 

identified as source germplasm and released. 

• 	 In close collaboration with G4, ten source OPVs with 
specific stress tolerances but excellent general 
performance will be identified through testing in 
Mexico and elsewhere. 

• 	 Molecular marker assisted breeding will be routine 
for at least two traits. 

• 	 Gender-sensitive breeding traits associated with 
quality of food product (color, flour recovery rate, 

cooking time, texture) will assume greater 

importance in breeding. 

• 	 Major heterotic patterns in tropical and subtropical 
maize will be identified, used by several NARSs, and 

published widely. 

• 	 About 80 national researchers will be trained in 
applied maize breeding. 

Users 

Plant breeders will benefit from greater access 

to germplasm pools with cross-regional and 

cross-climatic adaptation together with greater 

information; farmers will benefit from improved 

maize materials. 

Collaborators 

Other CGIAR centers, NARSs, ARls 

Cost 

$2.1 M 

System Linkages 


Increasing productivity (45%), Protecting the 


environment (9%), Saving biodiversity (19%), 


Strengthening NARSs (27%). 
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G3: Developing core germplasm and integrating 
interdisciplinary approaches for wheat improvement 

Purpose 

Increase food production and enhance food 

se~urity in irrigated and high rainfall wheat 

environments in developing countries. 

Rationale 

AB populations continue to grow in developing 

countries, demand for sufficient food of 
acceptable quality will increase. Even in 

irrigated and high rainfall wheat areas the 

challenge to meet this demand is considerable, 
because rates of productivity gain are declining, 

soil fertility is deteriorating, and genetic 

diversity in farmers' wheat varieties could be 

greater. Progress in research to address some of 
these problems is impeded by the limited 

preparation of some scientists in the areas of 

breeding and decision makin~nd by reduced 
resources in NARSs for the improvement of 
varieties. 

Objectives 

This project will increase food production and 

contribute to increasing food security in 

irrigated and high rainfall environments in 
developing countries by developing and 

distributing superior wheat, triticale, and barley 
germplasm; improving crop management 

strategies; and improving the dissemination of 
scientific information. 

Gains (Impacts) 

Yields in farmers' fields in irrigated and high 

rainfall environments will be higher and more 

stable, while genetic diversity will be greater. 

Higher and more stable yields will mitigate the 

need to expand the global wheat-growing area. 

The need for chemical control of pathogens and 

pests will be further reduced. Collaboration and 

communication among wheat breeders, 

biotechnologists, pathologists, quality experts, 

agronomists, physiologists, biometricians, and 

socioeconomists will be enhanced. 

Outputs 

Landraces and genetic stocks will be evaluated 

for selected traits representing stated interests 
by NARSs and CIMMYT scientists, and new 

genetic sources will be available from the 

germplasm bank for selected traits. Requests for 

seed from the germplasm bank will be routinely 

handled, minimizing seed shipment from other 
CIMMYT sources. Pre-breeding activities will 

provide new stocks to breeders in 42- or 28

chromosome backgrounds, including new 

translocations from alien species and wheat 
relatives. The transfer of alien genes using rust 

genes as markers will enhance genetic diversity 

and perhaps increase yield potential or 

adaptation as well. To improve the industrial 
and nutritional quality of the germplasm, quality 

requirements for the different NARS/farmer 
partners will be researched and documented. 

More·efficient quality procedures will facilitate 

the development of better quality and better 

specified germplasm. Together, these efforts will 
expand the genetic diversity and quality of 

experimental wheat; triticale, and barley 

germplasm adapted to the different irrigated and 

high rainfall mega-environments (MEs). 

The net result of this work will be the release of 

more than ten wheat, triticale, and barley 

varieties by NARSs each year for farmers in the 

irrigated and high rainfall MEs. The 

development of this new germplasm, in 

conjunction with the introduction of better crop 

management techniques, should lead to 

increased yield potential in wheat and barley as 

well as in triticale forage and feed grain. 
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Duration 

2000-2002+ 

Milestones 

• 	 Release of five varieties with improved yield and 
abiotic stress tolerance and resistance to most 

important biotic stresses within the next five years 
in target environments. 

• 	 Distribution of 500 advanced lines with resistance to 
yellow rust. 

• 	 Annual distribution of four international nurseries. 

• 	 Identification of 50 genotypes with superior end
use quality. 

• 	 Identification of segregating populations with leaf 
rust, stem rust, and stripe rust resistance. 

• 	 Availability of 200-300 advanced triticale lines with 
higher yields and improved disease resistancel 
tolerance for NARSs. 

• 	 Incorporation of head scab resistance into parental 
stocks of hulled, hull-less, and malting barley. 

• 	 Testing and/or implementation of bed planting 
systems by two or three NARSs. 

• 	 Testing of new nitrogen (N) management practices 
that increase efficiency and end-use quality in 
several NARSs. 

• 	 Identification and release of one durum wheat 
variety by the end of the year 2000. 

Users 

Plant breeders will benefit from improved 

wheat, barley, and triticale germplasm and 

information related to this germplasm; farmers 

in irrigated and high rainfall environments will 

gain higher and more stable yields with reduced 

dependence on chemical control of pathogens 

and pests. 

CoHaborators 

NARSs, ARIs, Regional organizations 

(Patronato, Fundaci6n Produce Sonora). 

Cost 

$3.3 M 

System Linkages 

Increasing productivity (47%), Protecting the 

environment (20%), Saving biodiversity (20%), 

Strengthening NARSs (13%) . 
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G4: Increasing maize productivity and snstainability in 
stressed environments: abiotic and biotic stresses 

Purpose 

Minimize maize yield losses from abiotic and 
biotic stresses through the development of host 
plant resistance. 

Rationale 

Various abiotic stresses (and resulting yield 
losses) are becoming more common in many 
important maize producing areas. More reliable 
quantitative knowledge on the incidence, 
intensity, and losses resulting from various 
stresses must be gathered. Host plant resistance 
(HPR) in maize minimizes yield losses from 
abiotic and biotic stresses without the need for 
additional inputs such as synthetic insecticides, 
which many farmers cannot afford and which can 
pose environmental and human health hazards if 
used incorrectly. In Africa in particular, 
improved technologies for maize production 
under stress conditions, trained NARS scientists 
to generate those technologies, and effective 
extension to disseminate them, are essential to 
stabilizing and strengthening agriculture. 

Objectives 

A range of activities contribute to the 
development and dissemination of maize HPR to 
biotic and .abiotic stresses. Research wiil be 
undertaken to understand the genetic bases of 
resistance and tolerance to various biotic and 
abiotic stresses and define genomic regions 
responsible for the expression of such resistance. 
Reliable screening methods are needed to 
impr-Ove HPR to important maize pathogens. The 
efficiency of disease resistance screening can be 
increased by the development (where possible) of 
inoculation methods. Basic research in plant 
pathology, as deemed appropriateiqr the needs of 
the CIMMYT Maize Program, will be undertaken 
to assist with the development of resistant plant 

types. Strategic planning for pathology research 
and corn stunt resistance breeding will be done. 
The development of disease control methods 
suitable for developing countries will also help to 
ameliorate maize yield losses. 

Collaborative research, capacity building, and 
the dissemination of information and germplasm 
will all have important roles to play in ensuring 
that maize with HPR reaches farmers' fields. 
Emphasis will be given to disseminating 
experimental germplasm and information on 
stress tolerance breeding. We will interact 
closely with national program partners and 
advanced institutions through collaborative 
projects and training. Such collaboration, 
particularly at the regional level, should enhance 
the capacity of CIMMYT and national programs 
to improve and disseminate adapted drought
and low-N-tolerant maize germplasm. 

Gains (Impacts) 
As significantly more scientists are trained in 
stress-specific selection techniques, more maize 
germplasm with good stress resistance should be 
released. Better research and collaboration 
should help to foster the adoption of stress 
tolerant germplasm. The .eventual result of this 
work will be higher, more stable family incomes 
for farmers living in marginal areas where biotid 
abiotic stresses are common. In southern Africa 
in particular, the food security and well-being of 
resource-poor farmers should increase as the 
productivity, stability, and sustainability of 

.maize cultivation increases in the region. 

Outputs 

This project, in close collaboration with G2, will 
develop rese.arch methods that lead to the 
development of stress-tolerant and stable maize 
varieties and other technological interventions 
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appropriate for poor farmers in stress-prone, 

variable environments. For such methods and 
technologies to be developed, we must first 
improve our knowledge of the incidence, timing, 

and intensity of biotic and abiotic stresses of 

maize. We must also adequately monitor the 
global distribution of maize pests and diseases to 
obtain a better understanding of their etiology, 

epidemiology, and of the crop losses they cause. 
Improved, efficient selection methodologies, both 
conventional and molecular, will be developed to 
identify genotypes with resistances and 
tolerances to major stresses. We will increase 
our knowledge of how physiological, genetic, and 
management factors are involved in stabilizing 

yields under abiotic stress. We will also improve 
our understanding of how interactions between 
cultivars and crop management practices affect 

the management of biotic and abiotic stresses. 

Duration 

2000-2002+ 

Milestones 

• 	 Greatly improved knowledge of the incidence, 
timing, and intensity of drought, acid soil, cold, and 

heat stresses in tropical maize-growing areas 
through modeling and GIS. 

• 	 Develop and verify more efficient techniques to 
select for tolerance to insects, diseases, drought, low 
N, and acid soils. These will stabilize production 
under stress and will be developed in close 
collaboration with G!1. 

• 	 Investigate and document more cost-effective 
molecular methods for transferring traits from 
resistant sources to recipient elite germplasm, again 
in close collaboration with G2. 

• 	 Also in close collaboration with G2, identify and 
document sources with a high levels of resistance to 
major biotic and abiotic stresses. 

Users 


Plant breeders will benefit from improved maize 

germplasm with tolerance of biotic and abiotic 

stresses, particularly germplasm adapted to 


drought and tolerant of low N. Farmers will 

benefit from improved and more stable yields 

under stress conditions. Disciplinary scientists 

will benefit from knowledge of mechanisms of 


stress tolerance in maize. 


Collaborators 


Other CGIAR centers, NARSs, ARIs. 


Cost 

$1.2 M 

System Linkages 


Improving productivity (32%), Protecting the 

environment (37%), Saving biodiversity (14%), 

Strengthening NARSs (14%). 
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65: Increasing wheat productivity and 

sustainability in stressed environments: abiotic stresses 


Purpose 

Improve the productivity, stability, and 
sustainability of wheat cropping systems that 

are subject to water, temperature, and soil
related stresses by developing and 

disseminating superior wheat germplasm and 
related technologies. 

Rationale 

In rainfed wheat environments, farm-level 
yields and aggregate production are low and 

unstable. Quantitative knowledge is lacking on 
the incidence, intensity, and losses resulting 
from drought, temperature extremes, low N, low 

phosphorus, soil acidity, high aluminum 
saturation, and micronutrient deficiencies and 

excesses. We also lack effIcient methodologies to 
select for tolerance to these stresses while 
preserving yield potential. Nor has sufficient 

attention been given to developing efficient land 
and resource management systems for less 
favorable production environments. 

Objectives 

By developing and disseminating superior 
spring and winter bread wheat, durum wheat, 

and triticale lines; improved crop management 
practices; and wheat improvement methods, we 

seek to improve the productivity, stability, and 

sustainability of wheat production systems in 

areas subject to abiotic stresses. We will use 
probe (or indicator) nurseries to develop and 

validate a better classification of the MEs for 
abiotic stresses. New methods for selecting 

germplasm under abiotic stresses will also be 
developed. New sources of variation for drought 

tolerance will be evaluated and combined; 

germplasm adapted to nutrient stresses caused 
by low pH will be identified. To devise better 

crop management strategies for stressed 

environments, we will improve our 


understanding of the underlying factors 


influencing nutrient availability, utilization, 

stress, and efficiency. 


Gains (Impacts) 


An improved knowledge of the incidence, timing, 


and intensity of abiotic stresses will be 


complemented by more efficient selection 

methodologies, both conventional and molecular, 

for identifying genotypes with tolerance to 


deficiencies or excesses of water and nutrients, 


temperature extremes, and acid or saline soils. 

Genetic sources of tolerance to abiotic stresses 

will be made available to NARS breeders. 


Enhanced knowledge of the physiological, 

genetic, and management factors involved in 


stabilizing and improving wheat yields under 

abiotic stress will support the development of 

region-specific, sustainable crop and resource 


management systems for unfavorable production 

environments. These technological interventions 


must be attractive to resource-poor farmers. 


Outputs 

New options will be open to breeding and crop 
management programs of NARSs through the 

availability of wheat and triticale germplasm 

with a broadened genetic base for drought 

tolerance. More germplasm will be available for 

low pH con.ditions, acid soil conditions, and 
nutrient stresses; this germplasm will possess 

greater genetic diversity. Much of the research 

on abiotic stresses, especially low pH soils, will 

feature greater collaboration with NARSs. 

Duration 

2000-2002+ 
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Milestones 

• 	 Identification of 30-150 sources of drought 
tolerance by 2001. 

• 	 Adoption of improved screening methodologies in 

CIMMYT and NARS breeding programs by 2001. 

• 	 Provision of improved drought tolerant germ plasm 

to the NARSs through the international nursery 

distribution system. 

• 	 Availability of 100-200 genetic stocks for heat and 
cold tolerance. 

• 	 New genetic sources of tolerance to acid soil 
conditions incorporated into ClMMYT germ plasm. 

• 	 Identification/confirmation of applicable stress 
adaptive traits by 2001. 

• 	 Adoption of more efficient selection methodologies 
by CIMMYT and NARS breeding programs by 2003. 

• 	 Animal traction no-till seeder developed and 
adapted to the conditions of small-scale wheat 

farmers in Latin America. 

• 	 Three new sources of genes for abiotic stresses. 

• 	 Identification of previously unrecognized abiotic 
stresses from two international nursery locations. 

Users 


Plant breeders will benefit from improved 


germplasm with a broadened genetic base for 


tolerance to abiotic stresses such as drought, 


nutrients, low pH, and acid soils. Farmers will 


benefit from improved germplasm and better 


crop management strategies. 


Collaborators 


Other CGIAR centers, NARSs, ARIs. 


Cost 


$2.6M 


System Linkages 


Improving productivity (25%), Protecting the 


environment (50%), Saving biodiversity (13%), 


Strengthening NARSs (12%). 
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G6: Increasing wheat productivity and sustainability 
in stressed environments: biotic stress 

Purpose 

Enhance wheat, triticale, and barley yield 

stability by developing durable disease 

resistance, appropriate crop management 

practices, and an integrated disease control 

strategy. 

Rationale 

Yields of wheat, triticale, and barley become 

unstable when disease incidence rises, 

resistance gene(s) break down, and the genetic 

resistance of farmers' wheat varieties is limited. 

Inadequate levels of resistance to emerging and 

mutating pathogens can cause extensive crop 

losses. This problem is exacerbated by limited 

research capacity in certain NARSs in disease 

and pest etiology, epidemiology, the use of 

efficient resistance screening techniques, and 

biotechnology applications. There is also a 

strong need to improve understanding of the 

importance and complementarity of combining 

sources of durable disease resistance with 

proper crop management practices and 

integrated disease control methods. 

Objectives 

Dealing with biotic stresses in small grain 

cereals requires an understanding of the 

stresses themselves and reliable methods for 

developing resistant germplasm and appropriate 

management practices. To assess research 

priorities, we will develop a clearer picture of the 

epidemiology, population dynamics, distribution, 

and importance of major wheat, triticale, and 

barley diseases and pests. To reduce the genetic 

vulnerability of these cereals to biotic stresses, 

we will strengthen our partnerships with 

NARSs, ARIs, and other international centers to 

identify and use diverse sources of durable 

resistanceltolerance. We will improve the 

efficiency with which pathogens and pests are 

diagnosed and characterized. We will also 

develop new selection methods or improve the 

efficiency of established ones, which should 

enable us to screen and identify sources and/or 

combinations of genetic resistance/tolerance. The 

genetic bases and mechanisms of different 

sources of resistance/tolerance will be 

investigated. Resistance/tolerance genes for 

biotic stresses will be identified and diagnostic 

markers developed, with the objective of devising 

strategies for marker assisted selection (MAS). 

The germplasm and information emerging from 

this work will be disseminated widely to our 

research partners. 

Gains (Impacts) 

The immediate beneficiaries of this research will 

be researchers themselves, who will have a 

better understanding of global disease and pest 

epidemiology and knowledge of mechanisms 

associated with durable host resistance and the 

extent of genetic diversity for durable resistance. 

This knowledge should lead to the strategic 

deployment of resistance and lessen the risk that 

major disease epidemics will devastate farmers' 

wheat, triticale, and barley crops. Cultivars with 

diverse kinds of durable resistance will show 

greater yield potential, contribute to more stable 

production in farmers' fields, and offer a greater 

level of genetic diversity. They will also reduce 

the need for chemical pathogens and pest 

control. 

Outputs 

As a result of this work, some partner 

institutions will be better prepared to manage 

diseases and pests in wheat, triticale, and 

barley; farmers should benefit considerably as a 

result. CIMMYT and its partners will 
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significantly improve their understanding of the 

global epidemiology of important diseases and 

pests, especially the wheat rusts . New genes for 

resistance will be catalogued, and the variability 

for resistance in synthetic wheats and other 

wide cross hybrids will be determined. We will 

establish the genetic bases of resistance! 

tolerance in important wheat and triticale 

cultivars and document the extent of genetic 

diversity for these traits . As better, more 

appropriate field and laboratory screening 

techniques are established, new sources and 

combinations of resistanceltolerance will be 

available in adapted backgrounds. 

The efficiency and accuracy of diagnostics will be 

improved. To avoid widespread vulnerability to 

epidemics, national program partners will be 

informed of the occurrence of diseases, pests, 

new virulences, and their relevance to important 

cultivars grown in farmer's fields . The 

importance of newly emerging diseases and 

pests in changing production systems will be 

assessed, and the relative importance of root 

rots among other biotic stresses will be 

established. Strategies for effective control will 

be evaluated/or made available. Publications on 

various aspects of wheat and triticale diseases 

will be written and distributed. 

Duration 

2000-2002+ 

Milestones 

• 	 Establishment of global or regional networks. 

• 	 Organization and distribution of trap nurseries. 

• 	 Information on the number, location, and effect of 

resistance genes to leaf rust, yellow rust, scab, and 

Kamal bunt. 

• 	 Availability of PeR-based markers for rust 

resistance genes and Ti-(Ierived resistance to Barley 

Yellow Dwarf virus (BYDV). 

• 	 List of available markers for resistance genes to 

diseases and insects of interest. 

• 	 Information on behavior of alien-derived resistance 

and tolerance to BYDV in bread wheat. 

• 	 Development of strategies for MAS. 

• 	 Dissemination of information through publications. 

Users 


Plant breeders will benefit from improved 


germplasm with different sources of durable 


disease resistance. Farmers will benefit from 


wheat varieties that have disease resistance, 


greater yield potential, and greater genetic 


diversity. Disciplinary scientists will benefit 


from knowledge of disease epidemiology. 


Collaborators 


Other CGIAR centers, NARSs (INRA-Morocco, 


INTAIINRAT-Tunisia), ARls (CRC Molecular 


Plant Breeding-Australia, ETH-Switzerland, 


JIRCAS-Japan), University of Sydney. 


Cost 

$2.0M 

System Linkages 


Increasing productivity (28%), Protecting the 


environment (43%), Saving biodiversity (20%), 


Strengthening NARSs (9%). 
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G7: Gauging the productivity, equity, and 
environmental impacts of modern maize and 

wheat production systems 

Purpose 

Improve assessment of the impacts of modern 

maize and wheat production systems and provide 

better information for formulating policies for 
research and extension investment related to 

maize and wheat. 

Rationale 

The lack of reliable (especially country-specific) 

data on the positive and negative impacts of 

modern maize and wheat production systems in 

some cases leads to poorly formulated policies for 

research and extension investment in maize and 
wheat. 

Objective 

This project will provide a balanced, objective 

assessment of the impacts of modern maize and 

wheat production systems. 

Gains (Impacts) 

By providing a more balanced assessment of 

maize and wheat impacts to governmental and 

non-governmental groups concerned with 

agricultural development, more appropriate 

policies related to maize and wheat research and 

extension should be developed. 

Outputs 

This project will provide researchers with 

improved methods for evaluating the impact of 

new maize and wheat technologies. It will make 

reliable, relevant databases available for 

objective assessment of the impacts of technology 

adoption and the returns to investment in 

modern maize and wheat production systems. If 
more appropriate policies are developed on the 

basis of this information, then the circumstances 

of poor farmers and consumers may be improved. 

Duration 

2000-2002+ 

Milestones 

• 	 Completion of global wheat and global maize 
germplasmimpact studies. 

• 	 More accurate information on gender differences in 
sub-Saharan African maize farming systems. 

• 	 Assessment and documentation of spillover benefits 
for maize and wheat research in Latin America and 

implications for enhancing the efficiency of the 

region's research systems. 

• 	 Quantification of the impact of technological change 

in maize production systems of Ghana. 

• 	 Assessment of the global impact of the Green 
Revolution in wheat and future prospects for 

productivity growth. 

Users 

Researchers will benefit from improved methods 

for evaluating new maize and wheat 

technologies. Farmers, particular female 

producers in Sub-Saharan Mrica, will benefit 

from a better understanding of new technologies. 

Disciplinary scientists will benefit from 

knowledge about methods development. 

Collaborators 

NARSs 

Cost 

$0.7M 

System Linkages 

Improving policies (60%), Strengthening NARSs 

(40%). 
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G8: Building partnerships through human 
resource development 

Purpose 

Enhance the .capacity of NARSs to improve the 

use of research resources through human 

resource development and research partnerships. 

Rationale 

Agricultural scientists in some developing 
countries have had only limited preparation in 

theoretical and applied research methods, 
especially methods for conducting research on 

sustainable maize and wheat systems. These and 
other researchers often have limited access to the 
results of research on sustainable maize and 
wheat systems in other countries or regions, and 

little access to other kinds of scientific and policy 
information. Opportunities to interact 
professionally with colleagues in the global 
scientific community are few. This isolation is 
exacerbated by ineffective links among 

disciplines, between research and extension, and 
among institutions, with the result that human 
resources are often used inefficiently, especially 
in addressing important problems. 

Objective 

Through human resource development and 
enhanced partnerships with NARSs, this project 

will improve the efficiency of research resources. 

Gains (Impacts) 

National research system staff will be directly 

empowered to conduct research and share their 
expertise with others. A worldwide community of 
collaborators in agricultural research and 
development will emerge. Links among 

disciplines, between research and extension, and 
among institutions will improve. These are the 

benefits to national program partners; for 
CIMMYT one important benefit will be better 
feedback on our research focus and impact. 

Outputs 

Through formal training courses, several 

hundred additional NARS staff will be trained 
and motivated each year in CIMMYT's areas of 

competence, particularly crop improvement, 

biotechnology, GIS, crop and soils modeling, and 
sustainable systems. A significant number of 

additional NARS staff will develop their capacity 

to use new research methods through interaction 
with CIMMYT staff as Visiting Scientists. Crop 

management research training will be done by 
national systems on a regional basis, supported 
by independent funding and locally recruited 
training coordinators. 

Training activitie~ will form part of a global 
learning process that features regional research, 
the synthesis of lessons learned regarding 
methods for research on sustainable systems, 
the development of training materials, and the 

strengthening of NARS research capacity. This 
process should result in improved research 
management in national programs, 
characterized by better links among disciplines 
and institutions and by participation in 

networks and ecoregional programs that 
integrate germplasm and maize and wheat 
system management for defined production 

ecologies. Access to and participation in 
international agricultural information networks 

will also be improved. 

Duration 

2000-2002+ 

Milestones 

• 	 At least 1,000 NARS scientists will receive training 

by CIMMYT in areas of the Center's competence. 


• 	 A similarly large number of NARS scientists will 

have worked as Visiti~g Scientists at CIMMYT, 

improving their research skills. 
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• Crop management research training for maize and 
wheat systems will be fully devolved to NARS-Ied 
regional training initiatives in Asia, Africa, and 
Latin America. 

• ClMMYT will have three years of experience in 
conducting its new sustainable systems training 
course, helping NARS scientists to become better 

acquainted with the principles and practice of 

research on sustainable systems, and how research 
integration can serve this end. 

• Major NARS research partners will have measurably 
better access to international agricultural 
information networks, in part through CIMMYT

facilitated endeavors. 

Users 

National programs will benefit from technical 

training and research methods development. 
Farmers will benefit from improved extension on 

farming systems. 

Collaborators 

Other CGIAR centers, NARSs, ARIs 

Cost 

$4.1 M 

System Linkages 

Strengthening NARSs (100%). 
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HI: Improving food security in 
Sub-Saharan Africa 

Purpose 

Enhance food supplies and food security in Sub
Saharan Mrica through the development of 
maize and wheat gertnplasm possessing durable 
resistance to pests and diseases and tolerance to 
environmental stresses. 

Rationale 

Sub-Saharan Mrica's 1995 population of 600 
million is expected to double to 1.2 billion by 
2020. Currently around 225 million of these 
people live on less than one dollar a day, and the 
rate of growth of food production is not keeping 
pace with the rate of population growth. Low 
and unstable maize and wheat production with 
concurrent rapidly increasing demand is 
resulting in inadequate food supplies, lack of 
food security, and the need to import grain (or in 
extreme cases to depend on food aid). Increasing 
population pressure has lead to the cultivation 
of more marginal lands and to a reduction in the 
quality of land and other resources. Lack of 
appropriate policies and adequate human 
resources in the region also require attention. 

Objectives 

Together with our partners in the region, we 
seek to address four aspects of food security: 
I} the development and dissemination of maize 
and wheat germplasm that possesses durable 
resistance to pests and diseases and tolerance to 
environmental stresses; 2} the development and 
promotion of more sustainable crop production 
systems; 3} input into sustainable land use 
policy initiatives and future research strategies; 
and 4} the formulation of policy 
recommendations and research priorities for 
improving maize and wheat farming systems. 

Gains (Impacts) 

The supply of grain for food and seed will be 
enhanced and more stable. The well-being of 
rural and urban poor and food security at the 
national and regional levels will be improved. 
The need for maize and wheat imports will be 
reduced. More efficient use of land, water, and 
other inputs will diminish environmental 
degradation. 

Outputs 

Farmers in the region will benefit from the 
development and dissemination of improved 
maize and wheat varieties that are more 
efficient and possess durable, robust resistancel 
tolerance to pests, diseases, and environmental 
stresses. They will also benefit from the 
identification and promotion of better c:rop 
production systems, especially for soil fertility 
maintenance and pest management, that 
conserve natural resources and increase 
productivity. Strategic research on ecosystem 
management will be initiated through 
partnerships with NARSs. The economics and 
impacts of improved maize and wheat farming 
systems in sub-Saharan Mrica will be studied 
and documented, and policy implications 
disseminated, with particular emphasis on 
gender and equity concerns. 

Duration 

2000-2002+ 

Milestones 

• 	 Improved characterization of the region for the 
incidence and intensity of stresses using GIS, 
models, and crop distribution data. 
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• 	 Release of some 20 maize cultivars by NARSs in the 
region: cultivars having high and stable yields, as 
well as excellent resistance to maize streak virus, 
gray leaf spot, and increased and more stable 
production under drought and low N, yielding 5
10% more than the best local checks in target 
environments. 

• 	 Development of ten long-term experimental sites 
where drought and/or low N levels, Striga, and 
borers can be carefully managed as screening tools, 
and where long-term fertility trends can be 
determined. 

• 	 Release of one to two varieties of durum wheat 
from crosses of CIMMYT germplasm and Ethiopian 
Iandraces. These varieties will be adapted to the 
waterlogged conditions of Ethiopian wheat 
production areas and have at least 20% higher 
yields than current varieties. 

• 	 Identification and release two to five varieties of 
bread wheat that are resistant to stem rust, to 
replace the now susceptible variety Enkoy in 
Ethiopia. 

• 	 The release of resistant germplasm in East Africa 
will reduce. the danger from yellow rust. 

• 	 A new crop management system that uses furrow 
openers (already developed) will be introduced in 
Ethiopia to facilitate more uniform germination in 
farmers' fields. 

• 	 Two to five well-adapted cultivars will be released 
in African countries where wheat is an important 
food commodity, thereby expanding wheat genetic 
variability in the region. 

• 	 At least five alternative management options will 
be developed for maize, each providing an increase 
of more than 20% in the marginal rate ofreturn 
over farmers' practices, each conserving resources, 
and some showing significant degrees of adoption. 

Users 

National programs will benefit from improved 

maize and wheat germplasm, better crop 

production systems, and greater understanding 
of the economics and impacts of improved maize 

and wheat farming systems in Sub·Saharan 
Africa. Farmers will benefit from improved 

maize and wheat varieties that are more 

efficient and possess durable, robust resistance/ 

tolerance to pests, diseases, and environmental 

stresses. 

Collaborators 

Other CGIAR centers, NARSs, NGOs, Regional 
coordinating institutions (e.g., SAC CAR, 

ASARECA). 

Cost 

$4.1 M 

System Linkages 

Increasing productivity (60%), Protecting the 
environment (17%), Saving biodiversity (9%), 

Strengthening NARSs (14%). 
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82: Meeting the aeeelerating demand for maize 
developmen~ produetion~ and delivery in South and 

Southeast Asia and in China 

Purpose 

Increase maize productivity in South and 

Southeast Asia and China through better 

availability of maize germplasm that maintains 

yield stability under stress conditions. 

Rationale 

The demand for maize in Asia is expanding 

rapidly, outpacing production increases. 

Sustainable improvements in maize system 
productivity will depend on an improved 

capacity to overcome biotic and abiotic stresses, 
such as drought, lowN, excess moisture, acid 

soils, and various pests and diseases. Improved 

maize germplasm, combined with improved and 
more sustainable crop and maize system 

management practices, can address these 
constraints. The dissemination of these 

technologies is currently limited by a number of 

factors, including a lack of public and private 

partnerships, seed production infrastructure, 

and technology transfer systems, along with an 

unfavorable macroeconomic policy environment. 

Objectives 

With our partners, we will increase maize 

productivity in the region through better 

availability of improved OPVs and hybrids while 

maintaining yield stability through improved 

tolerance to the major stresses of maize. 

Gains (Impacts) 
Food security for the Asian region will be 

increased through increased deployment of 

improved hybrids and OPVs grown in 

sustainable production systems. Maize crop 

losses to biotic and abiotic stresses will be 

reduced. More efficient delivery of enhanced 

germplasm to small-scale farmers will result 

from increased cooperation and coordination 

between private seed companies and public 

breeding institutions. The capacity of national 

programs in the region to use biotechnology 

applications to maize breeding will be stronger. 

New information will be available to enable 

policy makers and research managers to set 

research priorities for both economic and non

economic objectives. 

Outputs 

Through this project, farmers will gain better 

access to extra early and early germplasm that 
yields well and to germplasm for the main and 

winter growing seasons. Germplasm with 

resistance to major biotic and abiotic stresses 
. will also be developed using conventional 

breeding and biotechnology. Cropping systems 

suitable for integrating improved germplasm 

into existing crop rotations and agroclimatic 
conditions will be developed. An assessment of 

the seed industry will be made, with a view to 

identifying constraints to its expansion and 

policies that encourage its development and 

promotion. 

Duration 

2000-2002+ 

Milestones 

• 	 Characterization of the region for the incidence and 
intensity of stresses, via consultation with NARSs 
and using GIS, modeling, and crop distribution data, 
wiu improve. 
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• 	 A stakeholders' meeting will be held with the 
private sector to identify appropriate projects for 
improving seed industry/public sector links and for 
improving stress tolerance in maize germplasm. 

• 	 The exchange of germplasm and human resources 
between the private and public sectors will 
improve. 

• 	 Through collaborative testing, we will develop and 
release 20 elite, early maturing, and stress-tolerant 
inbred lines for NARSs to use. 

• 	 Three to five selection sites, where drought, low N, 
and waterlogging and/or borers occur reliably and 
can be properly managed, will be identified and 

equipped. 

• 	 At least one maize hybrid carrying genes for 
forming the Bt toxin will be deployed. 

• 	 Some 20 NARS scientists in the region will receive 
training in breeding and/or in biotechnology 
applications to breeding. 

Users 


Plant breeders will benefit from improved OPVs 


and hybrids. Farmers will benefit from extra 


early and early maize that yields well and from 


maize with resistance to major biotic (borers) 


and abiotic (drought, low N, waterlogging) 


stresses. 


Collaborators 


Other CGIAR centers, NARSs, Private sector, 


Seed companies, NGOs, National Universities. 


Cost 


$1.8M 


System Linkages 


Improving productivity (39%), Protecting the 


environment (27%), Improving policies (10%), 


Strengthening NARSs (24%). 
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R3: Sustainable wheat production systems 
in the Indo-Gangetic Plains and China 

Purpose 

Increase cereal food security in South Asia 
through the application of new knowledge and 
technologies to the problem of stagnating 
productivity in wheat-based systems. 

Rationale 

Cereal food security is a household priority for 
many South Asian farmers (especially those 
with smaller land holdings), consumers, and 
national governments. In South Asia the 
demand for cereals (especially for rice and 
wheat) will continue to increase in the coming 
decades. Population growth alone will increase 
food grain demand by about 2.5% per year. 
Growth in incomes will accelerate this trend. 
Food imports can help meet this increased 
demand, but port and transport infrastructure 
maybe inadequate to handle the volume of 
imports, and any increases in global food grai,n 
prices will threaten food security. The 500 
million poor who live in the region would be 
especially affected. 

Growth in the area devoted to the major cereals 
(about 100 million hectares of rice, wheat, and 
maize) in the region is slowing. In some places, 
cereal area is actually declining as agricultural 
land is converted to urban and i~dustrial uses. 
The estimated 2.5%/yr growth in cereal 
production required to meet increasing demand 
cannot come from expansion in cultivated area. 
The principal sources of growth will have to be 
higher yields and sustainable productivity 
increases. However, in many areas, traditional 
sources of yield and productivity growth have 
virtually been exhausted. Farmers in these 
areas are already using modern varieties, 
fertilizer, and irrigation, and additional yield 
gains will not be easy to achieve. 

Objectives 

Many activities contribute to our goal of 
increasing cereal food security in South Asia. 
These include the combination of well-adapted 
varieties and efficiency-enhancing crop 
management practices to increase the 
productivity of wheat-based systems in the 
Indo-Gangetic Plains. A systems approach at 
the farm level is needed to overcome the 
constraints to productivity, and-as part of a 
more efficient research paradigm~loser links 
with farmers are required for technology 
generation and adoption. More specifically, 
better resistance to leaf and root diseases is 
required through broadening and improving 
the genetic base of currently cultivated wheat 
varieties. To contribute to the efficiency and 
continuity of this research, we will expand the 
scientific knowledge base of human resources 
and encourage researchers to work in 
multidisciplinary teams. 

Gains (Impacts) 

Incomes in this region-<>ne of the world's 
poorest and most densely populated-will 
increase. Improved targeting of promising 
technologies, both agronomic and germplasm
based, will contribute to this improvement in 
welfare. The definition of target areas and 
issues will be improved through the use of GIS 
and modeling tools. The availability of well
adapted and more productive wheat cultivars 
will especially benefit rice-wheat cropping 
systems. Research efficiency will be improved 
through better priority setting and improved 
research impact assessment. 

Outputs 

Several products will be developed with and for 
our partners in the region; they should all 
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contribute to raising farm-level productivity. A 

revised, more detailed characterization of the 

region wiU be developed, including specific 

coverage (digital maps) ofclimatic,. edaphic, and 

biotic constraints; cropping systems; and 

socioeconomic data. Germplasm research will 

feature the development of parental wheat 

germplasm with resistance/tolerance to biotic 

and abiotic stresses prevalent in the region and 

suitable for use in reduced tillage systems. 

Germplasm with improved resistance to 

helminthosporium leaf blight will also be 

developed. Germplasm development will be 

enhanced by improving NARSs' capacity to 

monitor the rust diseases, conduct genetic 

studies related to rust resistance breeding, and 

thereby avoid major epidemics. Crop 

management research will yield 

recommendations that farmers can use to 

implement reduced tillage options in rice-wheat 

farming systems. We will also quantify the 

short- and long-term benefits of bed planting 

systems, which are expected to include improved 

water and nutrient use efficiency, reduced 

lodging, improved weed control, and better 

expression of yield potential. 

Duration 

2000-2002+. 

Milestones 

• 	 Improved agronomic manageinent practices will be 
available for the rice-wheat system in the Indo

Gangetic Plains; all will have elements of 

sustainability (e.g., ridge/furrow systems in the 

Punjab to reduce costs and maximize input 

efficiency). 

• 	 At least five potentially higber yielding wheats 

(some yielding 15% higher than HD2329, released in 

the mid-1980s) with increased yield stability will be 

released in the region. 

• 	 The production constraints limiting wheat 

productivity gains in the eastern Subcontinent, 

especially helminthosporium diseases and excessive 

heat, will be better understood. 

• 	 The shuttle breeding program for fusarium 
resistance, yield, and quality between CIMMYT and 

the Yangtze River Basin region of China' will 

expand, resulting in 15% higher yields over locally 

bred germ plasm. 

• 	 The potential for a yellow rust epidemic in the 
northern Subcontinent will be notably reduced. 

Users 

National programs will benefit from improved 

'germplasm and promising new technologies, 

both agronomic and germplasm-based. Farmers 

will benefit from new wheat varieties with better 

disease resistance, and improved wheat 

management systems that increase system 

efficiency. 

Collaborators 


Other CGIAR centers, NARSs, ARIs (e.g., 


Cornell University). 


Cost 

$1.60 M 

System Linkages 

Improving productivity 939%), Protecting the 

environment (34%), Saving biodiversity (6%), 

Strengthening NARSs (21%), 
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R4: Increasing cereal food production in 

West Asia and North Africa (WANA) 


Purpose 

Enhance the stability and productivity of wheat 

production systems in West Asia and North 

Africa through the development of germplasm 

and sustainable production systems. 

Rationale 

The countries of WAN A have the highest per 

capita cereal consumption in the world, and 

cereal demand is increasing as a result of 

population growth. Wheat imports for WANA 

are predicted to reach 40 million tons by 2020. 

Declining growth in cereal crop productivity is 
a major concern in the region, where large 

areas are still sown to unimproved cultivars, 

particularly the winter and facultative wheat 

growing areas of Turkey, Iran, and Morocco. 
Significant grain losses are caused by pests 

(suni bug, Russian wheat aphid, Hessian fly, 

sawfly) and diseases (yellow rust and leaf rust) . 

Production constraints such as soil 

micronutrient deficiencies and soil·borne 
diseases are not well understood. In addition, 
much of the region is farmed using fallow

cereal cropping systems that contribute to 

increasing soil erosion and declining soil 
fertility. 

Objectives 

In partnership with ICARDA and national 

programs in the region, we will enhance the 

productivity and stability of wheat production 

systems through the generation and transfer of 

system-efficient germplasm and sustainable 
production systems. 

Gains (Impacts) 

Cereal productivity in W ANA will be increased 
through the development -and dissemination of 

improved germplasm and implementation of 

improved production systems. Increased cereal 

production will result in greater food a-nd feed 

self-sufficiency. Damage to the natural resource 

base will be reduced through judicious use of 

inputs and reduced pressure to cultivate 

marginal lands. 

Outputs 

Farmers and consumers in W ANA should 

benefit from increased crop productivity, 

resulting from the release of bread and durum 

wheats with enhanced yield potential, stability, 

resistance to prevailing diseases, increased 

tolerance to abiotic stresses, and better end-use 
quality. The genetic diversity of parental stocks 

and advanced lines adapted to WANA will be 
widened .through utilization of landraces, alien 

species, synthetics, and wheat/rye translocation 

lines. Farmers' varietal preferences will be 

better understood. Traits associated with grain 

yield in durum wheats adapted to the 

Mediterranean Region will be identified. We 
will also improve our knowledge of nematodes 

and root rots as wheat production constraints. 

Several selection methods should improve the 

efficiency of selection. A shuttle breeding 

program will be established between CIMMYT

11exico and sites in WANA. Applications of 

MAS will be investigated for bread and durum 

wheat; initial work will concentrate on using 

markers for nematode resistance. Iso-enzyme 

markers for HMGW bands in bread wheat and 

gliadin and glutenin (LMW and HMW) in 

durum wheat will be routinely used. A better 

classification of W ANA into MEs will allow 

better identification of the most suitable 

locations for selecting for specific traits and for 

shuttle breeding. 
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Human resource capacity in the region will be 

further developed through research 
collaboration and training in sustainable crop 

management practices . 

Duration 

2000-2002+ 

Milestones 

• 	 Implementation of a shuttle breeding program 
between CIMMYT-Mexico and selected locations .in 
WANA, aimed at solving such disease problems as 
Septoria tritid infection in durum wheat. 

• 	 Improved cultivars for drought tolerance, especially 
in spring durum wheat, will be forthcoming from 
the CIMMYT-ICARDA Wheat Breeding Program. 

• 	 Increased adoption of triticale for feed/forage in 
North Africa. 

• 	 Improvement of winter and facultative wheat 
germ plasm will be accelerated for such stresses as 
drought, heat, and cold. Widely· adapted germplasm 
will be identified and at least ten varieties with 
improved stress tolerance will be released in WANA. 

• 	 Development of higher yielding bread wheat 
genotypes for the irrigated and high rainfall areas 
of WANA (a 10% yield advantage is the target). 

Users 


National programs will benefit from improved 


germplasm and production systems. Farmers 


will benefit from increased crop productivity and 


wheat with better end·use quality. 


Collaborators 


Other CGIAR centers (ICARDA), NARSs, ARIs. 


Cost 

$1.4 M 

System Linkages 


Increasing productivity (40%), Protecting the 


environment (19%), Saving biodiversity (13%), 


Strengthening NARSs (28%) . 
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R5: Enhancing maize and wheat production systems 
in Latin Alnerica and the l:aribbean 

Purpose 

Increase the productivity and sustainability of 

maize- and wheat-based systems through the 

development of germplasm that is better suited 

to the production ecologies in the region. 

Rationale 

Maize and wheat cropping systems are very 

important in Latin America and the Caribbean, 

especially as maize and wheat are important 

subsistence crops for resource-poor farmers 

who use traditional, low-input practices. 

Poverty and rapid population growth are 

forcing agriculture to expand into marginal 

environments in this region, leading to 

degradation of the resource base and 

threatening the biodiversity of tropical forests 

and ecologies. 

Objectives 

The goal of this project is to increase the 

productivity and sustainability of the major 

maize and wheat cropping systems in Latin 

America. This will be achieved by developing, 

validating, and promoting sustainable 

agricultural technologies that increase 

productivity while conserving or enhancing the 

resource base. Activities that contribute to the 

development of these technologies include: 

compiling diagnostic information on maize and 

wheat production ecologies; developing disease 

resistant germplasm; promoting improved 

management practices; and developing 

information and analyses of policies and 

institutional arrangements that affect farm

level adoption of new maize and wheat 

varieties and management practices. 

Gains (Impacts) 

Maize and wheat productivity in Latin American 

and Caribbean ecosystems will be improved. 

Production systems, especially of small-scale 

farmers, will be more sustainable owing to the 

use of improved technologies for crop residue 

management, reduced tillage, and integrated 

pest management (IPM). Environmental 

pressure on tropical rainforests and marginal 

lands from farming will be reduced through 

increased and more sustainable production of 

maize and wheat already under cultivation. 

Outputs 

The definition of productivity/sustainability 

problems affecting maize and wheat systems-in 

terms of their processes, pace, incidence, causes, 

and consequences in major production 

ecologies~will be improved to help design 

technol<>gies and plan and target research. As a 

result, we should have a wider array of 

prototype solutions to major maize and wheat 

system problems. These solutions will feature 

improved germplasm as well as improved 

system management, and they can be tailored by 

NARSs, NGOs, and other stakeholders to the 

circumstances of distinct farming systems in the 

region. Improved germplasm outputs will 

include high yielding maize and wheat cultivars 

suited to well-defined production ecologies. 

These cultivars will feature, as needed, acid soil 

tolerance, tolerance to pests and diseases, and 

other characteristics. To help our research 

partners accelerate adoption through guided 

policy and institutional change, we will provide 

information on factors governing the adoption of 

productivity-enhancing, resource-conserving 

practices for maize and wheat systems in the 

region. To guide priority setting in further 

rounds of research, we will improve our 
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understanding of the on-site and off-site, near

term and long.er-term, economic, and 

environmental consequences of technical change 

in maize and wheat systems. 

Duration 

2000-2002+ 

Milestones 

• 	 Publi.cations will clearly define the productivity and 
sustainability challenges facing maize and wheat 
systems in the region, including information on the 
pace, incidence, processes, Causes, and consequences 
of these problems. 

• 	 By developing and sharing improved maize and 
wheat germ plasm (lines, varieties, and hybrids) 
with regional research partners, we will contribute 

to the solution of important productivity and 
sustainability problems. These materials will 
feature, as needed, appropriate grain type, acid soil 

tolerance, tolerance to pests (including earworm 
and army worm), tolerance to important diseases in 
the region, and other characteristics. 

• 	 &tablishment of a regional rust laboratory in the 
Southern Cone. 

• 	 Improved crop and system management practices 
will be developed and tested, their performance 

under different conditions qu~ntified and 
understood, and adaptation to defined farming 

systems underway. These include s~ch practices as 
conservation tillage, residue management, green 
manures, living fences, and grazing practices. 

• 	 A set of publications will describe factors governing 
adoption of improved maize and wheat germ plasm 
and relevant crop and system management 
practices. 

• 	 An endeavor will be underway to inform the debate 
relative to policies and institutional arrangements 

that influence farmers' adoption of maize and 

wheat germ plasm and management practices. 

Users 


National programs will benefit from knowledge 


about maize and wheat productivity in Latin 


American and Caribbean ecosystems. Farmers 


will benefit .from improved te(;hnologies for crop 


residue management, reduced tillage, and IPM. 


CoHaborators 


Other CGlAR centers, NARSs, NGOs, ARIs. 


Cost 


$3.6M 


System Linkages 


Increasing productivity (48%), Protecting the 


environment (16%), Saving biodiversity (9%), 


Strengthening NARSs (27%). 


60 




KG: Increasing cereal food production in 

Central Asia and the Caucasus (CAC) 


Purpose 	 Gains (Impacts) 

Generate benefits for poor people in Central 

Asia and the Caucasus by enhancing food 

security through increased wheat production. 

Rationale 

The CAC countries (Armenia, Azerbaijan, 

Georgia; Kazakstan, Kyrgyzstan, Tajikistan, 

Turkmenistan, and Uzbekistan) share similar 

constraints to agricultural development. 

Research is poorly focused. Research is further 

compromised by a lack of infrastructure, 

particularly modern research equipment and 

machinery. Limited public funding for research 

has resulted in a lack of operating funds, 

diminished motivation for national program 

scientists, and the loss of scientists dedicated to 
agricultural research and development. In 

addition, the national programs in the region 

are quite isolated from the international 

research community. 

Objectives 

Wheat production in the region will be 

increased through the development of better 

varieties and management practices and the 

demonstration of improved wheat-based 

cropping systems in on-farm verification trials 

and other demonstration plots. This effort will 

be supported by a general effort at improving 

the quality of plant breeding research by 

sharpening research priorities, improving 

human resource development with national 

program scientists, enhancing communication, 

and providing operational support. 

This project will benefit the national research 

systems of CAC and, through them, .farmers 

and consumers in the region. The quality and 

diversity of wheat germplasm will be 

enhanced. New cultivars with resistance to 

pests and diseases will be identified and tested 

in farmers' fields. More specifically, 

segregating populations will be developed to 

select lines for rainfed and irrigated 

conditions. National wheat breeding and 

dissemination activities will be strengthened 

to enable new, appropriate products to reach 

farmers. 

Outputs 

A regional breeding network for germplasm 

testing and exchange will be established, 

which should help in the identification and 

dissemination of new cultivars. Segregating 

populations will be developed to select lines for 

rainfed and irrigated conditions. 

Duration 

2000--2002+ 

Milestones 

• 	 A network of NARSs, CIMMYT, and ARls will be 
established to understand and exchange 
information about the region's ecology, disease 
spectrum, and soil and plant performance. 

• 	 An active, targeted training program will be 
implemented. 

• 	 An outreach program will be established for the 
region. 
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'Users 

National programs will benefit from improved 
wheatgermplasmand better coordinated 
regional testing activities. Farmers will benefit 
from new wheat varieties that have resistance to 
pests and diseases. 

Collaborators 

Other CGIAR centers, NARSs (NACAR), ARIs. 

Cost 

$0.5M 

System Linkages 

Increasing productivity (50%), Protecting the 

environment (15%), Strengthening NARSs 

(35%). 
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FI: Raising the yield potential of wheat 

Purpose 

Generate benefits for developing countries by 

raising wheat yield potential and yield stability 
through the use of new technologies. 

Rationale 

CIMMYT's wheat lines and their derivatives are 
currently grown on approximately 70% of the 
total wheat area in the developing world. Since 
the demand for wheat is increasing faster than 

increases in yield potenti~l are being realized, 
greater areas of wheat will have to be cultivated 
if technological solutions to breaking wheat yield 

barriers are not found. 

Wheat improvement programs worldwide 
emphasize the need for raising genetic yield 
potential for two main reasons. First, high Yield 
potential, measured experimentally in breeders' 
yield trials, has been shown to be positively 
associated with superior performance in farmers' 

fields, even in stressed environments. Second, 
improved germplasm can be readily adopted by 

most farmers, even where infrastructure and 
other resources for improving agricultural 
practices are limited. 

Higher yielding lines, in addition to increasing 

global food security, will offset the need to bring 
new land into production, thus protecting 
natural ecosystems. In addition, intensification 

of agronomic inputs can be minimized since 
higher yielding lines are usually more efficient 

in using inputs such as nutrients and water. 

Furthermore, by increasing yields in stable, high 

production environments, the demand to 
intensify production in fragile agricultural 

systems will be reduced, offering a much more 
sustainable approach to meeting long-term 

demand for cereal production in developing 
countries. 

Objectives 

This project seeks to raise wheat yield potential 
and stability through the definition and use of 
heterosis; development of alternate plant 
architecture and physiological processes; 
utilization of diverse and novel genotypes; more 
efficient selection methodologies; and greater 
understanding of the physiological and genetic 
bases of yield determination. 

G~ins (Impacts) 

Wheat yield potential and stability will be raised 
by exploiting hybrid technology. In addition, the 
development of wheat cultivars with alternate 
plant architecture and physiological processes 
will lead to more efficient use of inputs such as 
nutrients, water, and solar radiation. Gains in 
yield potential will also be realized through the 
development of crop management systems that 

support increased productivity. 

Outputs 

The chief outputs of this project will be research 
methods and germplasm; their use by our 
research partners should enable farmers to 
realize higher, more stable wheat yields. We will 
improve our understanding of the physiological 

and genetic bases of yield determination in 
wheat and identify traits (and their sources) 
that may lead to higher yield potential. Inbred 

lines with good male traits will be developed and 

improved to secure cross pollination between 
female and male lines in hybrid seed production. 

A breeding program will be initiated to develop 

cytoplasmic male sterile lines and restoration 

fertility lines to breed hybrids for irrigated 

conditions. We will identify wheat hybrid(s) 

possessing high yield potential, disease 
resistance, and acceptable industrial quality 

under irrigated conditions for the Yaqui Valley. 
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New, efficient selection methodologies based on 
physiological phenomena, such as canopy 

temperature depression (CTD), will contribute to 

the breeding effort. We will also identify and use 

lodging resistance traits in selection indices and 

acquire a better understanding of mechanisms 

conferring lodging resistance. From observation 

under controlled photoperiod treatments, we will 
develop a clear idea of how major genes interact · 

with the environment to modify wheat phasic 
development. 

Duration 

2000-2002+ 

Milestones 

• 	 Two or three hybrids (based on Genesis® 
technology) yielding about 10-15% better than 
leading cultivars in the Yaqui Valley will be 
identified. 

• 	 About three lines with good yield potential and 
male traits will be developed in a CIMMYT 
germplasm background. 

• 	 An ideal location for hybrid seed production in 
Mexico will be sought. 

• 	 About 10 to 15 cms- and R-lines in a CIMMYT 
germplasm background will be under development. 

• 	 Genetic gains associated with selection for CTO will 
be quantified by 2001. 

• 	 The physiological basis of the association of CTO and 
yield will be understood by 2002. 

• 	 Additional traits associated with yield potential will 
be identified by 2003. 

Users 

. Plant breeders will benefit from improved wheat 

germplasm that has higher yield and stability. 

Farmers yvill benefit from improved wheat 

cultivars that are more input use efficient. 

Disciplinary scientists will benefit from 

knowledge of research methods in selecting 

higher yielding plants. 

Collaborators 


ARIs (Aushalia-CSIRO, Australian National 


University). 


Cost 

$0.4 M 

System Linkages 


Increasing productivity (88%), Strengthening 


NARSs (12%). 
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F2: Apomixis: equity in access to hybrid vigor 

for resource-poor farmers 

Purpose Objectives 

Generate benefits for resource-poor farmers by 

developing apomictic maize, which will enable 
farmers to retain superior seed for sowing from 
one production cycle to the next. 

Rationale 

Access to improved maize varieties in 
developing countries is limited by a series of 
factors, including the unavailability and high 
cost of seed of improved varieties. A majority of 
farmers still use their own seed, saved from 
cycle to cycle. Farmers' efforts to increase 
production are limited by the mode of 
reproduction of the maize crop. Maize is a 
sexual species whose characteristics can 
fluctuate from one generation to the next 
because of outcrossing. Even when fanners 
preserve seed for the next cycle by selecting 
only elite ears, production remains 

heterogeneous, unless farmers simultaneously 
adopt strong modifications in management 
practices. 

Apomixis-asexual reproduction through seed-'

offers some hope that farmers will gain a 
solution to these problems. Apomixis may fix 
the characteristics of the plants farmers select. 
The offspring of apomictic plants are perfect 
genetic replicas ("clohes") of the mother plant. 

The mechanics of sexual reproduction, which 
allow for the "mixture" of genes from two 
different parents, is blocked. Apomixis could 

also greatly simplify the production of hybrid 
seed and make it possible for farmers to buy 
seed of improved varieties at a much lower 

price. Some specialists estimate that the 
introduction of apomictic maize could reduce 
seed costs by at least 25%. 

A monogenic transmission of apomixis (with 

apomixis dominant over sexuality) has been. the 
basis for crossing maize with its wild relative 

Tripsacum dactyloides. Molecular tools have 
been used to enhance the likelihood of 

transferring apomixis into maize using this 
approach . The recurrent backcross approach, in 
which an original maize-Tripsacum hybrid is 

backcrossed several times to maize, now takes 
advantage of screening tools (flow cytometry) 

and precise analysis of chromosomal structures 
(in situ hybridization) and modes of 
reproduction. Independently, but in parallel, 

other molecular approaches should enable the 
identification and isolation of genes involved in 
the-control of apomixis in Tripsacum. This 
research is complemented by research on several 
issues related to deployment of apomictic seed, 
including studies of the potential ecological and 
economic impacts of apomictic maize and its 
likely impact in farmers' fields. 

Gains (Impacts) 

The development of apomictic maize will 
significantly boost production in environments 

where poor farmers save seed from one cycle to 
the next. Apomictic maize is expected to simplify 

the production of hybrid seed and reduce the cost 
of improved seed for farmers. 

Outputs 

Apomictic maize germplasm will be distributed 
to breeders in NARSs. Molecular markers linked 
to apomixis will be used as screening tools in 
breeding programs (readily available in 1997). 
Gene(s) involved in the expression of apomixis, 

and constructs involving tissue-specific 
promoters, will be identified. Apomictic 
transgenics will be developed. New breeding 
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schemes will be designed for the improvement of 
apomictic crops, and strategies 

(recommendations) for deployment of apomictic 
c"rops in different farming systems will be 

devised. 

Duration 

2000-2002+ 

Milestones 

• 	 We will have enhanced knowledge of the genetic 
basis of apomixis in Tripsacum. 

• 	 The first apomictic maize plant(s) will be in hand. 

• 	 We will have completed the isolation and 
sequencing of one or more genes involved in 

apomixis. 

• 	 Information will be developed regarding the 
potential impact of apomictic varieties in 

developing countries. 

• 	 Draft strategies will be developed for the use and 
deployment of apomictic maize varieties. 

Users 

Farmers will benefit from apomictic maize, 

which will enable them to retain superior seed 

from one sowing cycle to the next. Disciplinary 

scientists will benefit from new knowledge of 

apomixis in sexual plant species. The seed sector 

will benefit from more efficient maize seed 

production systems. 

Collaborators 

NARSs, Private sector seed companies, ARIs 

(IRD-France) 

Cost 

$0.4 M 

System Linkages 

Increasing productivity (85%), Saving 

biodiversity (15%). 
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F3: Using genetic engineering for maize and wheat 
improvement in developing countries 

Purpose 

Generate benefits for poor people by applying 
g(,}netic engineering technology to the 
improvement of specific traits in plant breeding 
programs. 

Rationale 

Genetic engineering is constantly developing, 
both to accommodate changing expectations for 
resource utilization or to achieve new purposes. 
For example, genetic engineering is expected to 
solve the problems that conventional breeding 
methods have been unable to solve by improving 
specific traits of interest in a shorter period. 
Genetic engineering is also expected to increase 
agricultural productivity in a cost-effective, 
en0ronmentally sound way and to generate 
products of superior quality. 

Objectives 

Maize and wheat that tolerate different stresses 
encountered in tropical and subtropical 
environments will be genetically engineered. The 
ability to transfer beneficial traits into 
agronomically important maize lines offers the 
potential to enhance traits in an effective and 

environmentally safe way. Maize transformations 
are targeted towards the introduction of Bt genes 
for insect resistance. An important aspect of 
developing transgenic maize and wheat is the 

regulatory framework that is required to deploy 

these plants under field conditions. CIMMYT has 
worked very closely with the Government of 

Mexico in planning and executing field trials 
with transgenic plants. A major component of 
this project is to develop effective deployment 

strategies for the use of transgenic maize and 
wheat by small-scale farmers. 
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Gains (Impacts) 

Genetic engineering will become a routine tool 
for introducing beneficial traits into maize and 
wheat. Used in combination with mechanisms 
such as host-plant resistance, we can expect 
genetic engineering to confer more durable and 
long-lived resistance to insect pests and 
pathogens. Enhanced levels of plant resistance 
to insects and diseases will improve the 
sustainability of maize and wheat production 
systems and reduce the pesticide load in fragile 

ecosystems. 

Outputs 

Efficient, effective transformation methods will 
be developed for wheat and maize. To this end, 
gene constructs, including stress resistance 
genes and high activity promoters (constitutive 
and inducible), will be identified. Maize and 
wheat germplasm with enhanced resistance to 
major insect pests and pathogens will be 
produced for distribution to breeders in NARSs. 
Breeding strategies, conventional and marker
assisted, will be established to transfer 
transgenes to other germplasm. Appropriate 
biosafety measures/regulations will be 
developed for testing transgenic materials in 
greenhouse and field trials in developing 

countries. Management strategies for the 
deployment of transgenics in various farming 
systems will also be developed to optimize the 

effectiveness and longevity of genetically 
engineered germplasm. We will offer training 

on the management of Bt maize in tropical 

ecosystems and train scientists and biosafety 
officials from countries that wish to deploy 

transgenic maize and wheat. 



Duration 

2000-2002+ 

Milestones 

• 	 Efficient genetic engineering technology for 
OMMYT elite maize and wheat germ plasm will be 
developed. 

• 	 Tropical maize containing one or more Bl genes 
conferring resistance to one or more tropical insect 
pests will be developed. 

• 	 Transgenic wheat containing fungal resistance or 
modified quality genes will be developed. 

• 	 Field trials of transgenic germ plasm will be 
conducted in at least two developing countries 
other than Mexico. 

• 	 Appropriate management strategies will be devised 
for the deployment of transgenics in varioiJs 
farming systems. 

• 	 Options for training developing country scientists in 
the development and deployment of transgenic 
plants will be determined. 

Users 

National programs will benefit from improved 
use of genetic engineering technology in maize 
and wheat breeding. They will also develop 
expertise in the regulatory framework that is 
necessary to deploy transgenic maize and wheat 
Farmers will benefit as a result of more efficient 
and quicker introduction of beneficial traits into 
breeding programs. 

Collaborators 

Other CGIAR centers, NARSs, ARIs (e.g., CRC 
for Molecular Plant Breeding-Australia). 

Cost 

$1.2 M 

System Linkages 

Increasing productivity (34%), Protecting the 
environment '(41 %), Saving biodiversity (17%), 
Strengthening NARSs (8%) . 
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F4: Improving human nutrition by enhancing 
bio-available protein and micronutrient concentrations 

in maize~ wheat~ and triticale 

Purpose 

Improve the nutritional status of poor people by 
increasing the availability of quality protein 

maize (QPM) and of wheat with enhanced 
concentrations of iron, zinc, and vitamin A. 

Rationale 

Recent estimates by leading development 
agencies place the number of the world's 
chronically poor at approximately 1 billion (more 
than one-fifth of humanity) . High on the list of 

hardships suffered by the poor is malnutrition. 
Protein- and/or calorie-deficient diets are 
especially widespread in developing countries, 
where they cause millions of deaths in women 
and children and arrest development in many of 
the young who survive. The diets of poor people 
are also often deficient in important 
micronutrients such as iron, zinc, and vitamin A. 

More than 2 billion people globally are iron 

deficient, and the problem is severe enough to 
cause anemia in 1.2 billion people. Iron 
deficiencies during childhood and adolescence 
impair physical growth, mental development, 

and learning capacity. In adults, iron deficiency 
reduces the capacity for physical labor. 

Compelling evidence demonstrates that in 
developing countries micronutrient malnutrition 

is a serious, widespread public health problem 

for reproduction and growth. Deficiencies in 
protein of high biological value, and of iron, zinc, 

and vitamin A, can be especially acute in women 
of childbearing age and in small children shortly 

after weaning, when they are often transferred 

from breast milk to a poorly balanced 
carbohydrate diet. 

Some of these deficiencies may be addressed 

through plant breeding. Maize, a major food 
source for many poor people, contributes 15% 

(more than 50 million tons) of the protein and 

19% ofthe calories derived from food crops in 
the world's diet. For 20 developing countries, 

mainly in Latin America and Africa, maize is the 
single largest source of calories for the poor and 
is a primary weaning food . Unfortunately, those 

who depend on maize as a mainstay are also 
subject to protein deficiencies, because only half 

of maize's protein is nutritionally useful, lacking 
adequate levels of two essential amino acids, 
lysine and tryptophan. Maize with higher levels 
oflysine and tryptophan-i.e., maize with 
improved protein quality (quality protein maize, 

or QPM)-would help reduce nutrition-related 
disease and deaths and significantly improve 
nutritional quality for individuals who depend 
primarily on maize for sustenance. 
Micronutrient-enriched wheat and triticale 
grain may also help to reduce nutritional 
deficiencies in the diets of poor people. 

Objectives 

The nutritional status of the poor in developing 
countries will be enhanced by determining the 

genetic relationships between nutrient 
concentration and grain yield; developing 

efficient screening methods for selecting 
micronutrient-enriched grain; identifying 

molecular markers associated with high 

concentrations of zinc, iron, and vitamin A; and 
determining factors affecting resource-poor 

hous~holds' adoption of nutrient-enriched cereal 

crops. 

Gains (Impacts) 

Improved nutrition of rural and urban poor 

women and children will be the primary impact 
of this project. Balanced nutrition in the absence 

of animal protein will be ~ore attainable. 
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Morbidity rates will be reduced and growth rates 
increased among recently weaned children in 

areas where cereal-based diets are consumed. 

Outputs 

This project will provide information on the 

feasibility of developing nutrient-enhanced 

maize, wheat, and triticale varieties. Maize 

germplasm sources will be identified with at 

least double the levels of essential amino acids, 

lysine, and tryptophan compared to normal 

endosperm maize and/or non-toxic levels of other 

micronutrients. Wheat germplasm sources that 

have a high concentration of micronutrients in 

the grain will be identified for use as parents in 

breeding programs. We will also identify donor 

stocks for nutrient-enriched grains and develop 

molecular markers that will allow the efficient 

transfer of these traits to elite germplasm. 

Duration 

2000-2002+ 

Milestones 

• 	 Six new donor stock maize inbred lines with twice 
the content of lysine and tryptophan in relation to 
normal maize and with resistance to ear rot will b~ 
available. 

• 	 We will determine, usingnutrient levels in major 
food products derived from maize, the genetic 
relationships between micronutrient concentration 
and yield. 

• 	 We will identify maize genotypes with stable grain 
concentrations of iron and zinc that are more than 
two times the average for all genotypes examined. 

• 	 We will have screened at least 50 representative 
wheat genotypes for variability in zinc 
concentration. 

Users 


National programs will benefit from access to 


protein- and micronutrient-enhanced maize and 


wheat. Poor people will have improved 


nutritional status. 


Collaborators 


Other CGIAR centers, NARSs, ARIs, NGOs. 


Cost 

$O.4M 

System Linkages 

Increasing productivity (80%), Strengthening 

NARSs (20%). 
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F5: Genetic approaehes to reducing post-harvest losses 

Purpose 

Generate benefits for subsistence farmers by 
developing maize and wheat germplasm 
resistant to storage pests. 

Rationale 

Considerable effort goes into increasing grain 

production, yet farmers may not realize all of 
these productivity gains if grain is lost to storage 

pests or if storage reduces its nutritional quality. 
This problem is particularly acute for 
subsistence farmers, who produce and store 
their harvested grain locally, often under 
conditions favorable for insect and fungal 
colonization. Conservative estimates of post
harvest losses in developing countries range 
from 10% to 20% for maize and 5% to 10% for 
wheat. However, on-farm storage can result in 
greater than 50% losses during an eight-month 

period, a common storage period for subsistence 
farmers. 

Objectives 

The dual objectives of this project are to 
1) develop maize and wheat germplasm that 
resists storage pests and has enhanced tolerance 
to humid storage conditions and 2) devise 
inexpensive storage management alternatives 
suitable to tropical and subtropical (and 

temperate for wheat) environments. More 
specifically, post-harvest losses caused by 

pathogens and insect pests will be studied 
together with the production of carcinogenic 

mycotoxins produced by fungi in maize and 

wheat. In addition, factors that adversely affect 
developing country farmers' management of 

.stored grain (i.e., factors that reduce grain 

quality and seed longevity), will be identified. 

Several activities will contribute to this work. 
We will quantify grain losses in storage; develop 

screening technology for characterizing storage 

insects and pathogens that may cause 

mycotoxins; identify mechanisms of resistance to 
storage pests; develop breeding strategies for 
resistance, including genetic sources of 
resistance; promote crop management, grain 
drying, and storage technologies to improve 
grain storage; and train national program 
scientists in germplasm improvement, timely 
harvest practices, and appropriate grain drying 
and storage facilities . 

Gains (Impacts) 
Maize and wheat germplasm with genetic 
variation for resistance to fungi and insect 
storage pests will be identified. High yielding, 
broadly adapted germplasm with improved 
resistance to storage pests will be disseminated. 
Economically feasible and environmentally 
acceptable on-farm storage methods will be 
promoted. 

Outputs 

One outcome of this work will be screening 
methods that can accelerate the delivery of 
improved germplasm from conventional 
breeding programs to farmers. Techniques to be 
explored include biophysical screening of kernels 
(pericarp toughness), faster bioassay systems, 
and biochemical screening (principally for 

phenolic acids, which have been associated with 
insect and fungal resistance in the grain). We 

will also develop breeding protocols that combine 

conventional and MAS strategies, and seek to 
develop transgenic maize with enhanced 

resistance to storage pests. 

Through field and lab screening of released 

CIMMYT germplasm and through line 
extraction from populations selected for 

improved storability, we will develop maize and 
wheat lines and varieties that have elevated 
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levels of resistance to post-harvest insect and 

fungal storage problems. Research will also 
devise management protocols that preserve 
grain quality for extended storage periods and 

that bring together, in a package, improved 

cropping practices, germplasm, drying 
technologies, and improved but appropriate 

storage structures. 

Results of this work will be disseminated 
through published reports on the mechanisms 

and inheritance of resistance to insect and 
disease pests in maize and wheat. Emphasis will 
be given to training scientists from developing 
countries to use the tools needed for improving 

grain storage in maize and wheat cropping 
systems. 

Duration 

2000-2002+ 

Milestones 

- We will determine the genetic variability for 
resistance to two major maize storage pests among 

CIMMYT's elite inbred lines and landrace collections 
having acceptable agronomic performance_ 

- With researchers in G2, we will implement a 
breeding program aimed at pyramiding genes for 
resistance to storage pests and for yield. 

-Resistance to at least one major sto,rage pest will be 

mapped using RFLPs. 

- We will identify two options for improved on.,.farm 
storage that have attractive marginal rates of 

return and acceptable levels of environmental 

impact. 

Users 

National programs will benefit from improved 
germplasm that resists storage pests; knowledge 

about plant breeding strategies and storage 
practices will also be available. Farmers will 
benefit from maize varieties that can be stored 

longer without grain pest damage. 

Collaborators 

Other CGIAR centers, NARSs, ARIs (University 

of Ottawa), NGOs. 

Cost 

$0.3M 

System Linkages 

Increasing productivity (41%), Protecting the 
environment (59%). 
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F6: Priority setting and technology forecasting 
for increased research efficiency 

Purpose 

Generate benefits for NARSs by developing 

better mechanisms to allocate resources for 

research. 

Rationale 

Better information regarding several critical 

issues related to agricultural research will 
contribute to improved research priority setting 

and resource allocation. 

Research priority setting in maize has been 

hampered by a lack of evidence on at least four 
critical parameters: 1) the availability of 
promising technologies for marginal areas; 

2) the locus of poverty in relationship to 
marginal areas; 3) the role of cereal production 
in household income-generating strategies in 
marginal areas; and 4) the effectiveness of 

markets for cereal staples in countries with 
substantial marginal production areas. 

Over the past three decades, the high-potential 
irrigated wheat environments around tpe world 

have played a crucial role in enhancing global 
food supplies and food security. In 2020, will 

these environments continue to be as 
productive? What are the likely future sources of 

productivity growth in high-potential irrigated 

wheat environments? What roles will 

technology, policy, and infrastructure play in 

enhancing wheat productivity growth? 

Greater attention must be given to economic and 

social issues surrounding the eventual 

deployment of several new biotechnology research 
procedures that have potential commercial 

applications, as well as a number of transgenic 
germplasm products. 

A growing body of empirical evidence suggests 

that large inefficiencies exist in the allocation of 
research resources within and across national 

programs and international research centers. 
It is particularly urgent to understand the role 

of technology "spillovers"-the process by 

which research results spread beyond the 

immediate target area for which they were 
originally developed-in assessments of 

research efficiency and the optimal allocation 

of resources. 

Objectives 

Many activities contribute to the goal of 
increasing research efficiency; most of them 

consist of analyses that will provide essential 
information for research priority setting and 
resource allocation. To answer the questions 

posed in relation to maize research in 
marginal environments, an improved 
definition and characterization of moisture 
stressed maize production environments in 

developing countries, together with a more 
complete characterization of technological 

options for maize production in these 
environments, will be developed. We will also 
improve our understanding of the relationship 

between poverty and environment. 

Technology forecasting with respect to wheat 
technologies and future growth in wheat 

productivity has several components. First, we 

will examine current wheat technologies and 

constraints to their adoption by farmers in 

high potential environments. Second, we will 

conduct an ex ante assessment of future wheat 

technologies and their likely impact on food 
supply and the environment. This information 

will be supplemented by research on the 

competitiveness of wheat production and the 

public investments that will be needed to 

sustain productivity growth in wheat. 

As noted earlier, we will also give attention to 
economic and social issues surrounding the 
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eventual deployment, of several new 

biotechnology research applications and 

products. We will also examine research 
efficiency and spillovers within and across 

national programs and international research 

centers. 

Gains (Impacts) 

A better understanding of the link between 

poverty and marginal environments will be 

reached. The efficiency of crop improvement 

programs will be increased, including the more 

rapid development of biotechnology-based 

germplasm products. Information obtained 

through this research should lead to improved 

priority setting in national and international 

research programs. 

Outputs 

Many kinds of information will be developed 

through this project, including: databases on 

marginal environments, wheat production 
technologies, germplasm flows, and crop 

management studies; reports on the impact of 

new technologies such as apomictic maize and 

MAS; studies of returns to research investments; 

case studies of marginal environments; and 

policy recommendations for sustaining wheat 

productivity in high-potential environments. 

Duration 

2000-2002+ 

Milestones 

• 	 An ex ante assessment of the impact of 
biotechnology on maize productivity growth will be 
completed, with particular emphasis on apomixis 

and MAS. 

• 	 Technological prospects for marginal maize and 

wheat production environments will be assessed. 

• 	 Methods will be developed for assisting in the 
allocation of resources across crops and major 

activities with a particular crop research program. 

Users 

National programs will benefit from access to 

improved information and new methodologies 

for allocating resources to research. Farmers 

will benefit from a better understanding of new 

technologies and their likely impact. 

Collaborators 

Other CGIAR centers, NARSs, ARIs 

Cost 

$O.4M 

System Linkages 

Increasing productivity (61 %), Protecting the 

environment (18%), Improving policies (21%). 
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F7: Learning to more effectively confront problems of 
resource degradation in maize and wheat systems 

Purpose 

Generate benefits for CIMMYT's partners by 

synthesizing global experiences in sustainable 
maize and wheat systems and developing 
improved research methodologies. 

Rationale 

In many instances the productivity and 

sustainability of maize or wheat systems is 
threatened by resource degradation (of soil, 

water, nutrients, genetic diversity). Available 
research methods often are not entirely 

adequate for rapidly defining and solving these 
problems. The effectiveness of research to define 
and solve productivity and sustainability 

problems is especially hindered by insufficient 
methods for "scaling up"-for synthesizing 

research findings across research sites (and from 
previous relevant research); understanding the 

geographical incidence of problems and the 
likely geographical extrapolation of possible 

solutions; and understanding and harnessing 
important links among levels of system 
hierarchy.. 

Scientists with different disciplinary 

backgrounds often find it hard to integrate their 
efforts to address major productivity/ 

sustainability problems. Typically lacking is an 

integrating framework that depicts suitable 

roles for plant breeders, soil scientists, 

agronomists, ecologists, crop modelers, GIS 

experts, participatory research practitioners, 

social scientists, and extension workers (among 

others). An integrating framework is needed to 

advance research coordination, so that suitable 

methods are used at appropriate times to serve 

essential functions, and it is fundamental to the 
development of a problem-solving team 
approach. 

CIMMYT's capacity to develop and mainstream 
effective research methods and a sensible 

integrating framework has been hindered by an 

insufficient past effort to pull together lessons 
learned in our own research, particularly in 
regional programs. 

Objectives 

The experience of CIMMYT scientists will be 
synthesized to generate more productive and 

susta:inable maize and wheat system 
technologies and to develop and apply methods 

for natural resources management (NRM). In 
this context, we will develop an overarching 

framework for problem-solvin:g research that 
integrates disciplines. Improved research 

methods will be developed and applied for 
defining natural resource problems; combining 
farmers' knowledge with scientists' knowledge; 

accelerating adoption of productivity-enhancing, 

resource-conserving practices; and scaling up, 
including geographical extrapolation. 

Gains (Impacts) 

The development of improved research 

methodologies will result in more producti~e and 

sustainable maize and wheat systems; hence it 
will ultimately improve rural incomes and 

employment, reduce poverty, and increase the 

conservation of natural resources. 

Outputs 

A robust and effective overarching framework 

will be available for research on NRM, 

acceptable to a wide range of stakeholders and 

partners, and featuring improved research 

methods. We will improve our understanding of 

the consequences of resource degradation and 

the effects of technical change on resource 
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quality and system productivity, at different 
levels of system hierarchy. Training materials 
and other publications will distill and document 
improved NRM research methods and 
approaches. Through these efforts, better 

collaboration will be fostered among scientists 
from different disciplines and representatives of 
different research partners, and an improved 
understanding of how to manage NRM research 
will be gained. The development and 
dissemination of productivity·enhancing, 
resource-conserving practices for maize and 
wheat systems will consequently be more rapid. 

Duration: 

2000-2002+ 

Milestones 

• 	 A set of publications will clearly document the 
experience in NRM research in CIMMYT's regional 

programs, including a synthesis of lessons learned 
relative to research methods and management. 

• 	 A publication will describe C1MMYT's corporate 

approach to research on sustainable systems and 
the rationale behind that approach. 

• 	 Training materials will be developed based on 
CIMMYT's approach to research on sustainable 

systems and drawing on our regional experience in 
NRM research. 

• 	 CIMMYT's own internal research will he 
characterized by measurably closer research 
integration, using a wider array of research 
methods than at present, and featuring more 

effective and efficient interaction with research 
partners_ 

Users 


National programs will benefit from improved 


methods for research on sustainable maize and 

wheat system technologies. Farmers will benefit 

from new methods through the synthesis of 

scientists' and farmers' knowledge. Disciplinary 

scientists will benefit from knowledge 

synthesized. 


Collabora tors 


Other CGIAR centers, NARSs, ARIs, NGOs. 


Cost 

$OAM 

System Linkages 


Increasing productivity (11 %), Protectin.g the 

environment (32%), Saving biodiversity (18%), 

Strengthening NARSs (39%). 


78 




CIMMYT 
Sustail1able Maize and Wheat 


Systems for the Poor 


International Maize and Wheat Improvement Center 
Lisboa 27, Apartado Postal 6-641 , 06600 Mexico, D.F., Mexico 

www.cimmyt.cgiar.org 

http:www.cimmyt.cgiar.org



