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Project Type: Specific C/A

Start Date: Sep 01, 2000
End Date: Aug 31, 2005

Objective:

Select corn inbreds demonstrating resistance to fungal
ear rots, to evaluate for resistance to aflatoxin
contamination in the U.S. and Africa. Take advantage of
3 growing seasons in West Africa for combining
resistance traits and take advantage of high levels of
natural Aspergillus flavus inoculum in West Africa for
evaluating resistant lines.

Approach:

Inbreds showing resistance to ear rots caused by one or
mare of several fungi including Aspergillus flavus, will be
selected and sent to U.S. for evaluation for resistance to
aflatoxin contamination using lab assays, greenhouse,
and field trials. Promising corn genotypes will also be
investigated for biochemical and physical marikers
associated with resistance, Based on information
obtained in U.S. screening and biochemical studies,
resistance traits will be combined through breeding
programs in Africa, including traits in U.S. resistant
germplasm. Resistant materials will also be incorporated
into agronomically good backgrounds. Resistance will be
confirmed in all genotypes under natural conditions of
high disease pressure in Nigeria. Promising germplasm
will be continually sent to U.S. for aflatoxin-resistance
evaluations, and resistant lines will be introduced into
U.S. breeding programs.
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4. What was your most significant accomplishment
this past year?

D. Progress Report. This report serves to document
research conducted under a specific cooperative
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(ARS) and the International Institute of Tropical

Agriculture (IITA) in Ibidan, Nigeria. Additional details of
research can be found in the report for the ARS parent
research project 6435-42000-016-00D, "Enhancement of
Seed-Based Biochemical Resistance to Aflatoxin
Contamination in Cottonseed and Corn”, Methods need
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to be developed through research to prevent afiatoxin
contamination of crops before harvest, since the
presence of this toxin in even very low amounts makes
foods and feeds unacceptable for animal and human
consumption due to its toxic and carcinogenic properties.
The problem was approached from the standpoint of
incorporation of factors into corn that inhibit the fungus
(Aspergillus flavus) that makes aflatoxin or aflatoxin
formation itself. The cooperator derived a total of 120
segregating materials from crosses and backcrosses
involving U.S. resistant corn lines from the program at
the ARS/Southern Regional Research Center (SRRC) and
several elite IITA lines that were identified in the SRRC
lab as resistant to aflatoxin accumulation. These
genetically segregating materials are being advanced in
the IITA dry season nursery. Five new crosses were
generated between IITA and U.S. lines. Kernel proteins
were analyzed from potential aflatoxin contamination-
resistant IITA lines and compared with protein profiles in
IITA susceptible lines and U.S. lines to identify
resistance-associated proteins that occur in high lavals
only in the resistant lines. The potential impact of this
research is that knowing the identity of proteins and
genes encoding proteins that inhibit infection of kernels
by the fungus (A. flavus) will lead to strategies to
increase resistance to aflatoxin contamination, The
proteins and genes for resistance can be used as
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selectable "markers" during corn breeding. The genes for
resistance, once identified, can even be inserted Into
different crop species (e.g. cottonseed) through genetic
engineering to enhance resistance to aflatoxin
contamination, thus reducing or eliminating this serious
food safety and economic threat to U.S, grains.
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research conducted under a specific cooperative
agreement between the Agricultural Research Service
(ARS) and the International Institute of Tropical
Agriculture (IITA) in Ibidan, Nigeria. Additional details of
research can be found in the report for the ARS parent
research project 6435-42000-016-00D, "Enhancement of
Seed-Based Biochemical Resistance to Aflatoxin
Contamination in Cottonseed and Corn”. Methods need
to be developed through research to prevent afiatoxin
contamination of crops before harvest, since the
presence of this toxin in even very low amounts makes
foods and feeds unacceptable for animal and human
consumption due to its toxic and carcinogenic properties.
The problem was approached from the standpoint of
incorporation of factors into corn that inhibit the fungus
(Aspergilius flavus) that makes aflatoxin or aflatoxin
formation itself. The cooperator derived a total of 120
segregating materials from crosses and backcrosses
involvihg U.S. resistant corn lines from the program at
the ARS/Southern Regional Research Center {SRRC} and
several elite IITA lines that were identified in the SRRC
lab as resistant to aflatoxin accumulation. These
genetically segregating materials are being advanced in
the IITA dry season nursery. Five new crosses were
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resistance-associated proteins that occur in high levels
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genes encoding proteins that inhibit infection of kernels
by the fungus (A. flavus) will lead to strategies to
increase resistance to aflatoxin contamination. The
proteins and genes for resistance can be used as
selectable "markers" during corn breeding. The genes for
resistance, once identified, can even be inserted into
different crop species {e.g. cottonseed) through genetic
engineering to enhance resistance to aflatoxin
contamination, thus reducing or eliminating this serious
food safety and economic threat to U.S. grains,
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Agriculture (IITA) in Ibidan, Nigeria. Additional details of
research can be found in the report for the ARS parent
research project 6435-42000-016-00D, "Enhancement of
Seed-Based Biochemical Resistance to Aflatoxin
Contamination in Cottonseed and Corn". Methods need
to be developed through research to prevent aflatoxin
contamination of crops before harvest, since the
presence of this toxin in even very low amounts makes
foods and feeds unacceptable for animal and human
consumption due to its toxic and carcinogenic properties,
The problem was approached from the standpoint of
incorporation of factors into corn that inhibit the fungus
(Aspergillus flavus) that makes aflatoxin or aflatoxin
formation itseif. The cooperator derived a total of 120
segregating materials from crosses and backcrosses
involving U.S. resistant corn lines from the program at
the ARS/Southern Regional Research Center (SRRC) and
several elite IITA lines that were identified in the SRRC
lab as resistant to aflatoxin accumulation. These
genetically segregating materials are being advanced in
the IITA dry season nursery. Five new crosses were
generated between IITA and U.S. lines. Kernel proteins
were analyzed from potential aflatoxin contamination-
resistant ITTA lines and compared with protein profiles in
ITTA susceptible lines and U.S. lines to identify
resistance-associated proteins that occur in high levels
only in the resistant lines. The potential impact of this
research is that knowing the identity of proteins and
genes encoding proteins that inhibit infection of kernels
by the fungus (A. flavus) will lead to strategies to
increase resistance to aflatoxin contamination. The
proteins and genes for resistance can be used as
selectable "markers” during corn breeding. The genes for
resistance, once identified, can even be inserted into
different crop species (e.g. cottonseed) through genetic
engineering to enhance resistance to aflatoxin
contamination, thus reducing or eliminating this serious
food safety and economic threat to U.S. grains.
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