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Mission and Program Descriptions

Maize research at the in Columbia Missouri (USDA ARS and University of
Missouri) is primarily genetic in nature. Although there is currently no active corn
breeding program, several programs have applied projects that require large-scale field
trials. These include Mike McMullen (USDA ARS), Sherry Flint-Garcia (USDA ARS),
Bruce Hibbard (USDA ARS), and Georgia Davis (University of Missouri, Plant
Sciences).

Mike McMullen investigates how selection has shaped molecular diversity in
maize, and relates molecular diversity to functional phenotypic variation. As part of an
NSF grant entitled “The Molecular and Functional Diversity of Maize,” he has conducted
SNP discovery on 4000 loci and, along with Jim Holland and Ed Buckler, has developed
a 5000 recombinant inbred line mapping population derived from 25 inbred lines chosen
to capture the greatest amount of genetic diversity. Subsequent Nested Association
Mapping (NAM) will permit high-power and high-resolution genetic dissection of
guantitative traits for maize.

Sherry Flint-Garcia utilizes the maize domestication model to identify genes of
agronomic importance. Objectives include 1) examining the impact of artificial selection
on kernel protein and amino acid composition; and 2) more broadly, diversifying the
genetic base of maize by utilizing landraces and teosinte, the ancestor of maize. To
accomplish these objectives, she is creating introgression (or NIL) libraries of a number
of teosinte and landrace accessions in the B73 background.

Bruce Hibbard works on Western Corn Rootworm chemical ecology and host
plant resistance, including 1) Identifying, developing and releasing corn germplasm with
native resistance to the rootworm; 2) Determining the mechanism(s) of resistance and
its inheritance; and 3) Investigating the biology, pest/ host interactions and chemical
ecology of the rootworm, especially as they relate to resistance management.

Georgia Davis conducts functional genomics of biotic and abiotic stresses: 1)
Fungal resistance in maize with emphasis on mechanisms and sources of resistance to
Aspergillus flavus and aflatoxin production; 2) Insect resistance in maize, specifically fall
armyworm and southwestern corn borer and their relationship to juvenility associated
traits; and 3) Maize root architecture in relation to drought response.

Other active maize researchers in Columbia include: Jim Birchler (Biological
Sciences), Ed Coe (professor emeritus), Karen Cone (Biological Sciences), Toni Kazic
(Bioinformatics), Gerry Neuffer (professor emeritus), Kathy Newton (Biological
Sciences), Henry Nguyen (Plant Sciences), Mel Oliver (Research Leader for the ARS
Plant Genetics Research Unit), and Bill Wiebold (Plant Sciences).



2006 Program Highlights

Maize researchers at MU have been facing reductions in field space beginning
last summer. Portions of South Farm (also known as Genetics Farm) have been
repossessed by the University for the development of a research park. We are
attempting to consolidate all maize programs at one of the two remaining facilities:
Bradford Farm and Hinkson Bottom. Unfortunately, Hinkson Bottom is not large enough
to accommodate everyone and still maintain a crop rotation with soybean. While
Bradford Farm is large enough to accommodate us, they lack the structural facilities to
store equipment and support the needs of the approximately 50 people that work the
fields during peak pollination.

The Maize In Missouri website (www.maizeinmissouri.org) was launched in Fall
2006 to promote collaboration among maize researchers in Missouri. Reflective of our
diverse research interests, our motto is “From DNA to the Field.”

Specific Program Highlights:
Mike McMullen:

From sequencing a large number of candidate genes in panels of inbred lines
and teosintes (progenitor of modern maize), we continue to identify genes that have
experienced artificial selection. These genes are logical candidate genes for controlling
agronomic traits and are being pursued for further study.

Sherry Flint-Garcia:

We are in the process of creating complete introgression libraries of 11 teosinte
(ssp parvliglumis) accessions in the B73 background. This winter, BC4 seed was made
for nine of the populations and selfing will begin this summer. We have also initiated
introgression libraries from 17 landrace accessions, and currently have BC1 seed.
Bruce Hibbard:

Our corn rootworm native resistance breeding program includes collaborations
with AgReliant Genetics, DowAgroSciences, Syngenta, the University of lllinois, the
University of Missouri, USDA-ARS in Brookings, SD, and the University of J.J.
Strossmeyer, in Osijek, Croatia. Since this trait has been difficult to identify and
improve, we believe that large-scale collaborative efforts are the way that progress can
be made.


http://www.maizeinmissouri.org/
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Impact

Maize research at Missouri may be described as ranging from basic biology to applied
guantitative trait analysis, hence our slogan “From DNA to the Field.” Members of the
four large-scale projects focus on trait dissection for corn rootworm, drought, insect, and
disease resistance, all traits that impact maize production. All four projects also utilize
diverse germplasm (inbred lines, landraces, and teosinte) to identify germplasm with
novel alleles for trait improvement. Although Missouri does not have a corn breeding
program per se, we are making great strides in understanding the genetic basis of traits
of economic value while evaluating diverse germplasm that is critical for diversifying the
genetic base of corn.






