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Abstract

The fungus 4spergillus flavus strain commonly infects groundnut and produce
a potent class of hepatocarcinogenic has been known as aflatoxins. Although the
infection does not as pathogenic as to affect crop productivity, the toxins are harmful
to the animals and human in daily consumption causing liver cancer and many other
diseases. Food safe for aflatoxins in commercial groundnut has relied mainly on the
post-harvested processing. However, since the crop can be contaminated during the
pre-harvested stage, the host plant resistance is therefore considered as the most
effective method in reducing the accumulation of the toxin in grains. As a result, a
resistant germ-plasm and a suitable criteria of selection for the genotypes resistant to
the production of that toxicity is needed. In this thesis, experiment objective aim to
exploring additional sources of resistance to A. flavus infection in order to examining
the basis for genotypic variations for the inheritance of the genes for resistance. The
novel screening method, aniline blue fluorescence and hematoxylin staining (AFHS)

technique for fluorescence staining of 4. flavus in association with groundnut tissue
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was also developed. The localization of the fungal fragments fluorescence was
detected at the cellular level by staining the infected groundnut tissues with aniline
blue fluorescence and hematoxylin, respectively, in thin sections by rotary
microtrome. Ultra structure of fungal fragments was examined under ultraviolet
microscope. The technique provided effective documentation of plant-fungal
interaction, produced a high of resolution and contrast between hyphae and host-plant
tissues. The plant tissues were fixed as dark areas in contrast with the fluorescent area
of the fungus infection. The higher fluorescent area of the fungus observed in
susceptibility Tainan9 than the resistance J,; varieties using Guacos Quantitative
Color System Version 2.5.2 program.

To determine the appropriate conditions for assessing pre-harvest and post-
harvest resistant genotypes to A. flavus infection, it was found that the appropriate
procedures, optimum surface sterilization by 3 % sodium hypochlorite for 5 min was
the optimum for groundnut pegs and 3 min for seed with intact seedcoat. Optimum
time after inoculation for assessment under suitable conditions for 4. flavus invasion,
100 % relative humidity and 30 °C was after 7 days of inoculation in both peg and
seced screening methods and AFHS technique. Under appropriate conditions, high
temperature and humidity, 4. flavus invaded the susceptible cultivar faster, a short
time to infection and high rate of infection, than the resistant cultivar.

Genotypic variation of groundnut resistance to infection by 4. flavus at pre-
harvest and post-harvest were evaluated in 47 groundnut genotypes. At pre-harvest,
groundnuts pegs resisted to infection by A. flavus differently among genotypes in both
peg screening method, AFHS technique and also at post-harvest period using sced

screening method. The resistant genotypes expressed the low percent infection in
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both pre-harvest and post-harvest screening method, J;;, ICGX990093,
ICGX990094 and the high percent infection indicated the susceptible genotypes,
KK4 and ICGV19066. These five genotypes could be used as potential sources in
breeding program or evaluate the inheritance of resistance to 4. flavus infection.
Furthermore, after analyzed chemicals in groundnut peg and seedcoat found that the
calcium concentration in aerial pegs and soil peg were negative correlated to percent-
infected pegs of groundnut. Moreover, calcium and condensed tannins
concentrations in groundnut seedcoat were also negative correlated to percent-
infected seeds of groundnut. Form the results could be suggested that calcium and
tannins concentration in groundnut structure might inhibit fungal growth or
infection.

Inheritance of the resistance estimated as combining ability, was investigated
in groundnut populations in the half-diallel crossing with 5 parental lines selected
previously in pre-harvesting, peg screening method and AFHS technique. The general
combining ability (GCA) mean squares showed significant for all traits, and varied
among the parents. But the significant SCA mean squares could be obtained only in
AFHS technique. The results indicated the effect of additive gene action for such
the character. The greater positive GCA values with high percent-infected peg of
KK4 (70.0 %) was basically causing the percent infection inherited to its F; progeny,
Jit x KK4 (42.2 %), ICGX990093 x KK4 (46.4 %), ICGX990094 x KK4 (62.4 %)
and ICGV91066 x KK4 (43.3 %). In contrast, the greater negative GCA with low
percent-infected peg of Ji; (7.4 %) was also inherited showing resistance in its
progeny, J11 x ICGV91066 (8.4 %) and J1; x ICGX990094 (21.8 %). However, the

highly significant of GCA as well as SCA in percent-infected peg area
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fluorescence indicated the importance of both the additive and the non-additive
gene effects. Considering the estimation of the SCA effects, it can be inferred that the
combinations Ji; x KK4, ICGV91066 x ICGX990093 and KK4 x ICGX990094
performed the outstanding hybrids for resistance to 4. flavus infection. Therefore,
combinations with low percent-infected area fluorescence, with the significant
SCA estimates, involving at least one of the parents with high negative GCA,
could be suitable for increasing accumulation of favorable resistant alleles, a
situation of the great interest to breeders. In conclusion, propose is made that the
inheritance of groundnut resistant genotypes to infection by 4. flavus could be
improved through hybridization and selection using the high negative GCA with

less percent infection.
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