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Structure before 2002

Wheat Program

Maize Program ™.
Economics Program™
Natural Resources Program

ied Biotechnology




New CIMMYT 2002-2006

Figure 3.1. CIMMYT's research structure. Six broad, thematic programs, focusing on global and eco-regional issues, will
catalyze interdisciplinary research done in collaboration with a range of partners. The programs will interact with groups
representing expertise in specific disciplines, whose role is to ensure continuing scientific excellence.

Global research program Eco-regional research program




Flagship products in 2006-2010

1) Stress tolerant maize for enhanced food security
and crop diversification

2) Wheat with enhanced water productivity and
appropriate quality profiles

3) Rust resistant wheat g
4) Biofortified maize for improved_ nutfition and health

5) New traits through allele and gene mining of global
crop-related biodiversity

methodologies“and tools for genetic

"Resource conservation technologies for maize and
eat cropping syste

9) Opportunities for income generation from special
trait maize



Structure after 2006
|CONCEPTUAL FRAMEWORK

P11 Knowledge, Targeting and
Strategic Assessment

P1Conservation, Charactenzation and
Targeted Access to Maize and Related
Biodiversity

P2 Trait Enhancement Tools

P3 Stress tolerance P7 Water productivity wheat with
appropriate quality profiles

P4 Nutrition and specialty traits P8 Enhanced wheat for more durable
resistance to diseases and enhanced
production potential

P5 African Livelihoods P9 Grain packed for health and
profitability

i ) : i P10 Conservation Agriculture in
P& Maize for Latin America and Asia cropping systems: increasing water

productivity and resource efficiency

Y

Improved maize/wheat based cropping systems for the resource poor




Dr. Borlaug and green revolution

Mexican-Rockefeller Foundatien Agricultural
Program, 1944

Mexico became self-sufficient in mostfood
commodities by the late.1950s

Young scientists were trained-inMexico, NORMAN BORLAUG
Semidwarf wheats (Rhtl gene and™Norin 1(

for training & research in plant science
1965-1975, w at and rice preduction had
Increased

Award_
Criti

Obel Peace Prize in 1970

of the Green R@volution

erich got richer, the po@r got poorer
Environment damage W
Loss of biodiversity | G AR
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GLOBAL center for wh

= .
Crop Improvement: -, Cr&grmigsgement.
:E;fﬁg;ggy ‘c‘ =Plant nutrition
=Physiology ;-4‘ *Water management

o  Chemist =Mechanization
-A;:J?ia;d BieoTelzihrzology =Conservation agriculture
TRAINING

‘ &

NETWORKING
Genetic Resources:

=Collection
=Conservation
=Documentation

t global researcr

Economics &
Strategic Social
Sciences Research

=UTILIZATION
"Pre-breeding
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Global breeding...

... rational organization of activities
The mega-environment (ME) concept

Growth habit
Production system
Main biotic and abiotic stresses

consumer preferen ce
Facultative Winter
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ME 1
Temperate

ME 5
Hot

ME 2
Normal Soils

ME 3
Acid Soils

ME 4
Drought

ME 6

High Latitude
o

High
Rainfall

LR, YR

LR, YR, HLB

LR, YR, ST, FHS

LR, YR, ST, FHS

LR, YR, FG, Nem.

LR, YR

Terminal heat
Some salinity

Heat permanent
Some salinity

Sprouting

Acid Soils
Sprouting
Drought
Some heat

Photoperiod
Sensitivity

White

White

Red

Red

White/r

ed
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Facultative/winter wheat mega-environments
(breeding out of TURKEY)

ME 7 Irrigated Low Low

High FACULTATIVE

Rainfall
Drought FACULTATIVE

Irrigated

High WINTER
Rainfall
Drought WINTER




.
General breeding scheme

Crossing

Selection

F'__,_,..-'-""'-FF. |
| Evaluation of fixed lines in Mexico

4
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Distribution of improved material through IWN

worldwide
Multi-location testing
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™
General selection scheme

Traits /

Cross — F1 -
: -
' N
F2 Disease resistance
£3 Good agronomic type
F4 ME-specific adaptative traits

High yield potentiél (preliminary)

Disease resistance
Good agronomic type
ME-specific adaptative traits

Acceptable general quality attributes
_ _ Replicated/Multi-Environment yield testing,
Uniformity Selection of candidates for INs




scheme

antage:

General breed
SWV
. \ .- /

4 years,

from cross....

...to identification of
promising lines

Crossing

Evaluation in Mexico
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CIMMYT trial locations
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Types of Resistance

¢ Race-specific = Monogenic = Major
genes = Hypersensitive
(Boom & Bust)

€ Non race-specific = Polygenic =
Minor genes = Slow rusting/ Partial
(Durable)




Race-Nonspecific Resistance to Leaf and Stripe
Rusts in Wheat: Genetic-Phenotypic Model

% Rust
100 1 Susceptible

80
1 to 2 minor genes

60

40

2 to 3 minor genes

4 to 5 minor genes

20 30
Days data recorded




Maintaining Genetic Diversity

® Necessary for a long-term durability

¢ High in CIMMYT germplasm: over 10
slow rusting genes present

¢ Characterized genes:
» Leaf rust: Lr34, Lr46 and LrPri1
» Yellow rust: Yr18, Yr29, YrPri1 and Yr30
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tolerance to moisture stress
. synthetic derivative

Screening
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I, - Richard Tret

ull irrigation
Reduced
irrigation
No irrigation
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Abiotic Stresses

Moisture Stress

Temperature Extremes

Nutrient Stress - Macro/Micro
& pH Extremes

Terminal
Pre-Anthesis

Residual Moisture

Reduced Irrigation

General Low Rainfall
Shallow, Marginal, Infertile,
Eroded Lands

leat Stress Ehoaand
Heat Stress Dry
Cold SLIress
Cold Stress — Late Frost

ficiency

Biotic Stresses

~—<oF —
Root Lesion s —
Nematodes ;




Durum Wheat Assays
Bread Wheat_x Durum cross Derivatives

Root Lesion
Nematodes (RLN)

Molecular markers routinely applied in wheat
breeding to incorporate resistance to low
heritability traits e.g. CCN and RLN nematodes i
s

CIMMYT &
W.H. Pfeiffer
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