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ABSTRACT
E 17369

Terminal drought can decrease pod yield and induce preharvest aflatoxin
contamination (PAC) in peanut. Utilization of drought resistant peanut genotypes may
reduce PAC under drought-prone environment. However, improvement of terminal
drought resistance in peanut with reduced PAC could be achieved with a better
understanding of the physiological traits for drought resistance that are associated with
reduced contamination. Since employing physiological traits for drought resistance
can improve selection efficiency in breeding programmes over the selection on the
basis of yield. Hence, a study of drought resistance traits and aflatoxin traits and
inheritance of the traits are worthy, and this provides useful information for planning a
proper breeding program.

The goals of this thesis were (1) to investigate genotypic variability of peanut
roots that are important characters for drought avoidance under hydroponic and pot
cultures, and the associations between root characteristics of peanut grown in
hydroponic and pot studies, (2) to determine the effects of terminal drought on
Aspergillus flavus colonization and PAC, and identify physiological traits associated
with PAC under terminal drought stress, and (3) to estimate the heritabilities of
terminal drought resistance traits, agronomic traits, and aflatoxin contamination traits,
and estimate genotypic and phenotypic correlations between the traits.

This research was organized into four parts. The first part of this study

determined the association between root characteristics of peanut grown in hydroponic
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and pot experiments. Twelve peanut genotypes were planted in a randomized
complete block design (RCBD) with 4 replications in a hydroponic study, a small pot,
and a large pot experiments. The studies were conducted in two years during 2004-
2005. Shoot dry weight, root dry weight, root to shoot ratio, root length, root surface,
average diameter of roots, and root volume were measured. Tifton-8 and KK 60-3 had
consistently higher values for all root characteristics compared to that of the other
genotypes. Root characteristics of peanut genotypes grown in hydroponic were
positively correlated with those grown in pot conditions. The results suggested that
assessment of root characteristics of peanut in hydroponic for drought tolerance could
replace the assessment in soil media.

The second part of this study determined the effects of terminal drought on
PAC and to investigate the associations between surrogate traits for drought tolerance
and PAC. Field tests under rainout shelters were conducted in the dry seasons 2004/05
and 2005/06. Eleven peanut genotypes were evaluated under irrigated [field capacity
(FC)] and terminal drought conditions [1/3 available soil water (1/3 AW) at 80 days
after planting (DAP)]. Data were recorded for physiological traits, total biomass, pod
yield, 4. flavus colonization, and PAC. ICGV 98305, ICGV 98330, ICGV 98348,
ICGV 98353, and Tifton-8 had low aflatoxin contamination in both years. Traits
related to drought resistance were associated with those related to PAC under drought
conditions. Specific leaf area, relative water content, chlorophyll density, and drought
stress ratings were the best traits to be used as indirect selection tools for lower PAC.
Breeding for drought tolerance using these traits as selection criteria may help to
accelerate progress of developing resistance to PAC.

The third part of this study estimated the heritabilities of terminal drought
resistance traits and the genotypic and phenotypic correlations between drought
resistance traits and agronomic traits in peanut. The 140 peanut lines in the F4.¢ and
F47 generations were generated from four crosses, and tested under irrigated and
terminal drought conditions. Field experiments were conducted under the dry seasons
2006/07 and 2007/08. Data were recorded for agronomic traits [biomass (BIO), pod
yield (PY), number of mature pods per plant, seeds per pod, and seed size] and
physiological traits [harvest index (HI), SPAD chlorophyll meter reading (SCMR),
and specific leaf area (SLA)]. Heritabilities of the physiological traits were higher
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than that .of the agronomic traits, and varied among crosses. The heritabi?itf f{‘o'i BH{,
SCMR, and SLA ranged from 0.58 to 0.85, 0.66 to 0.91, and 0.64 to 0.90,
respectively. Positive correlations between HI or SCMR and agronomic traits were
found. SLA was also negatively correlated with agronomic traits. These results
suggested that HI, SLA, and SCMR are potentially useful as indirect selection traits
for terminal drought resistance because of their high heritabilities, and significant
correlations with pod yield. Plant breeding approaches using these traits might be
effective and valuable for improving drought tolerance in peanut.

The forth part of this study estimated the heritability of PAC resistant traits
and genotypic {rg) and phenotypic (rp) correlations between drought resistance traits
and PAC resistant fraits in peanut. One hundred and forty peanut lines in the F4¢ and
F47 generations were generated from four crosses, and tested under irrigated and
terminal drought conditions. Field experiments were conducted under the dry seasons
2006/07 and 2007/08. Data were recorded for BIO, PY, drought tolerance traits [HI,
drought tolerance index (DTI) of BIO and PY, SLA, and SCMR], and PAC resistant
traits [seed infection and aflatoxin contamination]. Heritabilities of 4. flavus infection
and aflatoxin contamination in this study were low to moderate. The heritabilities for
seed infection and aflatoxin contamination ranged from 0.48 to 0.58 and 0.24 to 0.68,
respectively. Significant correlations between PAC resistant traits and DTI (PY), DTI
(BIO), HI, biomass and pod yield under terminal drought conditions were found (rp =
-0.25%* to 0.32**, rg = -0.57** to 0.53**). Strong correlations between SLA and
SCMR with 4. flavus infection and aflatoxin contamination were also evident.
Positive correlations between SLA at 80, 90, and 100 DAP and PAC resistant traits
were significant (rp = 0.13** to 0.46**, 1 = 0.26** to 0.81**). SCMR was negatively
correlated with PAC resistant traits (rp = -0.10** to -0.40%*, rg = -0.11** to -0.66*%),
These result indicated that physiological-based selection approaches using SLA and

SCMR might be effective for improving PAC resistance in peanut.
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