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OYTHIP POOLSAWAT : PATHOGEN DIVERSITY, RESISTANCE AND
DEVELOPMENT OF MOLECULAR MARKERS FOR RESISTANCE
GENES TO Sphaceloma ampelinum, THE CAUSAL AGENT OF GRAPE
SCAB (ANTHRACNOSE). THESIS ADVISOR : ASSOC. PROF. PIYADA

TANTASAWAT, Ph.D. 174 PP.

GRAPE/ANTHRACNOSE/SCAB/Sphaceloma ampelinum/DISEASE RESISTANCE/

GCA/SCA/NC II/HERITABILITY/RAPD/SSCP

Scab or anthracnose caused by Sphaceloma ampelinum, is one of the most
important grape diseases worldwide including Thailand. Knowledge of pathogen
diversity and inheritance of scab resistance genes could be used to achieve efficient
grape breeding for scab resistance. The objectives of this study were 1) to study
morphological diversity, virulencity using random amplified polymorphic DNA (RAPD)
to evaluate genetic diversity of scab pathogen, 2) to assess and compare the scab
resistance levels of F; hybrids under laboratory and field conditions, 3) to study the
combining ability of scab resistance genes, 4) to evaluate polymorphisms of RAPD
markers reported to be linked to scab resistance gene(s), and 5) to evaluate correlation
between single strand conformation polymorphism (SSCP) markers developed from
resistance gene analogs (RGAs) and scab resistance in grapes. This study was divided
into three parts : diversity of pathogen, resistance and expression of resistance gene(s)
in grapes, and development of molecular markers for scab resistance gene(s).

In the first part, it was found that all 19 isolates were best grown on cereal agar
(CA) and corn cereal agar (CCA) but began to stop growing at week 8. Morphological

characterization according to color and shape of colonies, presence/absence of aerial



mycelium and conidial size showed that each isolate had different characters on four
media (CA, CCA, potato dextrose agar (PDA) and Job’s tear corn cereal agar (JCCA))
except conidial size, which fell on the similar range of 4.20-5.51 % 1.58-2.07 um. The
RAPD analysis of 19 isolates showed the genetic similarity of 0.78-0.94, and these
isolates could be divided into 4 groups, mainly by geographical regions. However, the
virulence of each isolate was different. Isolates Nk4-1 and Cr1-1 were the most virulent
(score 3.08 and 2.96, respectively), and Nk5-1 was the least virulent (score 1.74) (score
range 1= 0-6 lesions and 5 = >100 lesions). These results indicated that S. ampelinum
from different geographical regions had differential growth, morphology, genetics and
virulence, and that a single resistance gene might not be effective across all regions.
The analysis of resistance and expression of resistance gene(s) to S. ampelinum
under laboratory condition using detached leaf assay of ten grape cultivars/lines showed
that Wilcox 321, NY65.0550.04 and Illinois 547-1 were the most resistant lines (score
1.03, 1.09 and 1.09, respectively) and Black Queen was the most susceptible cultivar
(score 4.61). In addition, significant interactions were found between grape cultivars/
lines and isolates of the pathogen. Therefore, breeding of grape for scab resistance
required several years and locations of field testing, and pyramiding might be achieved
by combining multiple resistance genes into one cultivar. Fourteen F; hybrids from
133 hybrids of 12 crosses were resistant or highly resistant to isolates Nk4-1 and Rc2-1
(10.5% of total hybrids). These results were in agreement with evaluation under field
condition with the Spearman’s rank correlation of 0.54, P < 0.01 and 0.41, P < 0.05,
respectively. The most interesting F; hybrid was SUT0404.40 owing to its resistance
to both isolates under laboratory condition and its high resistance level under field
condition. When general combining ability (gca) and specific combining ability (sca)

were analyzed using North Carolina mating design II (NC II) in 6 crosses of grapes, it



was found that scab resistance in grapes was controlled by additive gene action.
Moreover, it showed that NY65.0550.04 was the most suitable parent for the transfer
of scab resistance. The estimated heritability of scab resistance was 79.2%, suggesting
that scab resistance gene(s) was (were) highly heritable. Finally, the development of
molecular markers for scab resistance gene(s) in grape indicated that the RAPDs and
SSCPs used in this experiment were not suitable for selection of scab resistance in this
population, except NY28 1 marker which was significantly correlated with scab
resistance in the Italia x NY65.0550.04 cross (R* = 0.96; P < 0.01). However, the

results need to be verified with larger population.
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