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The challenge to breed for more drought stressed
environments takes on urgency due to two trends:

1. Demand for grain is expected to grow by 70%
between now and 2050, due both to population
growth and increased per capita grain consumption.

2. Declining availability of water for agriculture, both
Irrigated and rainfed.
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These rates of increase are not fast enough to meet expected
demand on existing farmland (Ken Cassman, 2008).




U.S. Drought Monitor
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The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary




Beginning in the 1980s, plant breeding went
through a period of reduced prestige and
funding, especially in the public sector.

" The promise of biotechnology and gene discovery
attracted the majority of grant funds and academic
positions, often at the expense of plant breeding
programs.

" That trend has now turned around. USDA,
universities, international agencies, and foundations
are placing renewed emphasis on plant breeding as
an essential component of the agricultural economy.



USDA Competitive Grants Program, 2008.
Program in Plant Breeding and Education

“Education and training in an academic setting to
build expertise in plant breeding combined with
research focusing on germplasm enhancement for
abiotic environmental stress tolerance, with
particular emphasis on drought tolerance.”
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Educational component objectives

" Train one Ph.D. and two M.S. students for leadership
roles in plant breeding for drought tolerance.

= Develop, offer, and evaluate a distance education
course and a field-oriented short course on the

genetics, breeding, and physiology of drought stress
tolerance.

" Expand research opportunities for undergraduate
students.



Advisory Committee

Richard Richards, CSIRO, Canberra, Australia
Tom Barker, Pioneer Hi-Bred Intl., York, NE

Deana Namuth Covert, Distance Education Coordinator,
University of Nebraska-Lincoln

Chris Cullan, Wheat grower, Hemingford, NE

Karen DeBoer, Extension Educator, Sidney, NE

Darrell Hanavan, Colorado Wheat Admin. Committee, Denver
Paul Isakson, Monsanto, St. Louis, MO

Kent Kalcevic, Wheat grower, Bennett, CO

Sid Perry, Monsanto/WestBred, Haven, KS

Tom Trout, Water Mgmt Research Unit, USDA-ARS, Fort Collins



An Integrated Approach

Plant breeding for drought tolerance will require teams
to identify the critical traits and genes and to develop
rapid screening protocols.

" Plant breeders and geneticists
" Plant physiologists and biochemists

" Molecular biology, genomics, and bioinformatics
specialists

" Crop management specialists



Plant Breeding for Drought Tolerance
Class of 2012
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Plant Breeding for Drought Tolerance
Symposium, 2010




Course enrollments

Short course, 2010

Online course, 2011
Short course, 2012

Total

Number of countries

27
23
15
65
27



Course Coordinators




Bill Bauerle,
Plant Physiology



Scott Haley,
: Colorado State University
®. Wheat Breeding

Stephen Baenziger, &
Univ. of Nebraska
Wheat Breeding



Dipak Santra,
Univ. of Nebraska

Bill Currn
Pioneer Hi-Bred Intl.




Arathi Seshadri,
Reproductive biology

Melaku Mekonnen,
Root pulling force

Scott Reid,
Canopy spectral reflectance






... And many others

University of Georgia University of Nebraska

Lisa Donovan Carlos Urrea
University of Texas USDA-ARS
Dave Des Marais Tom Trout

Louise Comas
CSuU
Michael DeMiranda
Jenn Dewoody
Julius Mojica
Rich Fletcher



Future courses

Next 2-week short course: June, 2014

Next online course: Fall, 2013



Research component objectives of the
USDA grant

" Develop and evaluate wheat populations
derived by backcrossing synthetic hexaploid
germplasm to adapted cultivars.

" Evaluate physiological traits in these
populations and determine their relationship
with grain yield and yield components under
drought stress.

" Determine chromosome segments of A.
tauschii that are preferentially retained in the
most drought tolerant materials.



Rocky Mountain National Park
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