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ABSTRACT 1999019

Peanut bud necrosis disease (PBND) caused by Tospovirus serogroup IV is a major
constrain of the production of large-seeded peanut in Thailand. Although there are
many ways to control the disease, they are not practical for peanut growers. A more
appropriate alternative is using of resistant cultivars which is the main interest in this study.
For a practical breeding program aimed at improving resistant cultivars to the PBND in
large-seeded peanut, information of the heritability that indicated genetic variance and
correlations between disease resistance and agronomic traits are of great importance to
formulate effective and appropriate breeding strategies. The objectives of this study were
1) to evaluate broad sense heritability for PBND resistance and agronomic traits and
2) to evaluate phenotypic and genotypic correlations between PBND resistance and
agronomic fraits.

The study consisted of two experiments.  The first experiment determined PBND
resistance of 4 PBND resistant male parents (IC 10, IC 34, ICGV 86031, and
ICGV 86388), 4 large-seeded female parents (KK 60-3, KKU 72-1, KKU 72-2, and
Luhua 11), and their progenies of 16 crosses, 12 lines for each cross. The experiment was
conducted under field condition with furrow irrigation and natural infestation of bud
necrosis during December 2003 to May 2004 in Ban-Na-Rieng, Kamalasai district,
Kalasin province and during December 2004 to May 2005 in Ban-Phon-Ngam,
Rongkham district, Kalasin province. A Randomized Complete Block Design (RCBD) with
6 replications was used. The entries were planted in two row plots with 3 m in length and
spacing of 50x30 cm. PBND incidences (percentage of infected plants) and PBND scores
(disease severity rating) at 50, 60, and 70 days after planting were recorded. Tospovirus
infection was verified by using direct antigen coating indirect ELISA (DAC-indirect

ELISA) at 70 days after planting. The second experiment determined agronomic fraits of
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the corresponding cultivars and lines as in the first experiment. The experiment was
conducted during December 2004 to May 2005 at Khon Kaen University’s Agronomic
Farm under field condition using sprinklei" irrigation and without infestation of bud necrosis.
A RCBD with 4 rei)lications_ was used. The entries were planted in single row plots with 5
m in length and spacing of 50x20 cm. The collected data were shoot dry weight/plant,
number of pods/plant, pod dry weight/plant, number of seeds/pod, seed dry weight/plant,
100 seed weight at har;/est, shelling percentage, and harvest index. The similar data were
also collected from plots in Ban-Phon-Ngam, Rongkham district, Kalasin province.

The results showed significant differences between groups of parental lines. IC 10,
IC 34, ICGV 86031, and ICGV 86388 were identified as good genofypes for resistance
to PBND, while Luhua 11 was identified as susceptible genotype. The most appropriate
time for evaluation of PBND incidences and PBND scores was at 60 days after planting.
Tospovirus infection verification using DAC-indirect ELISA confirmed that the infected
samples tended to show the visual PBND damage. Broad sense heritability estimates for
disease resistance based on family were evaluated at 60, and at 70 days after planting.
Most estimated heritability for disease resistance were high. Estimates of broad sense
heritability for agronomic traits were varied from low to moderate over crosses and
traits, except the heritability of 100 seed weight which varied from medium to high.
Correlations between PBND incidence and PBND scores were highly significant and
positive (r=0.94-r=1.00). This suggests that both traits were closely associated. Selection
would be effective for either PBND incidences or PBND scores. However selection of
PBND incidences was preferred because of its practicalness and its high heritability. Most
correlations between disease resistance and agronomic traits were low (r=-0.39-r=0.32).
This indicates that the disease resistance selection can be done independently to the
agronomic traits. However, there was one exception. That was the correlation between
diséase résistance and 100 seed weight at harvest. This correlation was moderately positive
(r=0.42-r=0.60). It means that selecting for lower PBND incidences and PBND scores

will lead to lower 100 seed weight at harvest too.





