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ABSTRACT

Infection of peanut (Arachis hypogaea L.) pod shell and seed by Aspergillus
flavus and subsequent aflatoxin contamination is a serious worldwide problem.
Considering the role of calcium (Ca) in cell wall development and have been shown
to be associated with resistance to A. flavus infection. Three experiment were
conducted during 2004-2007, to determine the influence of soil Ca and soil properties
on A. flavus population and the response of Ca content in pod shell, seed coat and
seed in relation to resistance of peanut genotypes to A. flavus infection and Ca supply.

In the first experiment (2004-2005) soil samples from different peanut
growing regions of the North and Northeastern part of Thailand were collected to
determine the influence of soil Ca and soil properties on A. flavus population. Result
showed that no correlation of soil Ca content with A. flavus population in the soil that
collected before peanut was planted but it had a significantly correlation in the soil

that collected after peanut was harvested in the rainy season (2004). No correlation of



soil Ca content with A. flavus population in the soil that collected before peanut was
planted and after harvested in the dry season (2005). It was also found that soil
calcium content had a highly significant correlation with soil pH and cation exchange
capacity (C.E.C) whereas soil moisture content had highly significant correlation with
A. flavus population. In the rainy season, most of the soil samples had larger A.
flavus population than soil that were collected from the region that growing peanut in
the dry season.

In the second experiment, three peanut genotypes (419CC : drought and
aflatoxin susceptible; 511CC: drought and aflatoxin resistance and Tainan 9: a
commercial variety in Thailand) were selected to determine the influence of Ca
content in pod shell, seed coat and seed in relation to resistance to A. flavus infection.
Pots experiment was conducted in the greenhouse of the Faculty of Agriculture,
Chiang Mai University, Thailand during May — September, 2006. Results showed that
increase the concentration of Ca in the solution will increase the amount of Ca in pod
shell, seed coat and seed whereas the incidence of pod shell and seed infection of all
three peanut genotypes were declined. Genotype 511CC had the highest Ca content in
pod shell (0.35 g/100g), seed coat (0.37 g/100g) and seed (0.40 g/100g) and had the
lowest incidence of pod shell (8.1%) and seed (2.2%) infection as compared to
genotype 419CC which had the lowest Ca content in pod shell (0.21 g/100g), seed
coat (0.18 g/100g) and seed (0.20 g/100g) and had the highest incidence of pod shell
(36.3%) and seed (13.3%) infection. No seed infection was found in genotype 511CC
under a high concentration of Ca (2500 ppm). From this results could be suggested
that Ca content in peanut pod shell, seed coat and seed can be applied as criterion in

selection for resistance to A. flavus infection. It was found that genotype 511CC
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supported the lowest levels of A. flavus infection and suggested that this genotype
might provide potential source of resistance that could be used to move aflatoxin
resistance into commercial peanut hybrids.

In the third experiment, the same three peanut genotypes as in the experiment
2 were used to determine the influence of calcium level between pod zone and root
zone on pod shell, seed coat and seed Ca content in relation to resistance to A. flavus
infection. A split root and pod solution culture was conducted in the greenhouse of the
Faculty of Agriculture, Chiang Mai University during May — September, 2007. Plant
were grown in half-strength Hoagland’s solution (root zone) containing 10, 250 and
2500 ppmCa and three treatments imposed in which the pod zone (sand culture)
solution Ca was controlled at 10, 250 and 2500 ppmCa in half-strength Hoagland’s
solution. At flowering stage (35-40 days after planting), cracked corn inoculums and
spore suspension of green fluorescing protein (GFP) A. flavus were incorporated and
spayed into the sand culture system. The experiment was arranged in a 3x3x3 factorial
in a completely randomized design with three replications. Results revealed that, the
concentration of Ca in the pod shell, seed coat and seed increased markedly with
increasing Ca concentration in root zone solution. Increasing the Ca concentration in
the pod zone at each levels of Ca in the root zone did not significantly increased the
concentration of Ca in pod shell, seed coat and seed of all three peanut genotypes.
Calcium found in pod shell, seed coat and seed are mainly taken up from the root
zone and increased with the increase of Ca concentration. Increasing the Ca
concentration in the root and pod zone solution will increase the amount of Ca in pod
shell, seed coat and seed whereas the incidence of pod shell and seed infection of all

three peanut genotypes were declined. Genotype 511CC had the highest Ca content in
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pod shell (0.35g/100g), seed coat (0.379/100g) and seed (0.40g/100g) and had the
lowest incidence of pod shell (8.4%) and seed (1.9%) infection as compare to
genotype 419CC which had the lowest Ca content in pod shell (0.20g/100g), seed coat
(0.229/100g) and seed (0.23g/100g) and had the highest incidence of pod shell
(36.9%) and seed (12.9%) infection, whereas Tainan 9 had the Ca content in pod shell
(0.239/100g), seed coat (0.28g/100g) and seed (0.30g/100g) and had the moderately
incidence of pod shell (13.6%) and seed (6.5%) infection. No seed infection was
found in genotype 511CC under the high concentration of Ca (2500ppm) in the root
zone at each level of Ca in the pod zone. The results of this study have shown that the
relationship between Ca content in peanut pod shell, seed coat and seed as influenced
by Ca on A. flavus infection varied with genotypes and Ca concentration between the
root and pod zones. Results obtained from this study could be suggested that no need
to apply Ca as gypsum to the peanut plant in a soil which already high in

exchangeable Ca (2500ppm) in the root zone.
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