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THONGCHAI PRAJONGJAI: GROWTH, BERRY QUALITY AND
DOWNY MILDEW RESISTANCE OF GRAPEVINE HYBRIDS AND
DEVELOPMENT OF MOLECULAR MARKERS FOR DOWNY MILDEW
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DOWNY MILDEW/GROWTH/BERRY QUALITY/SENSORY EVALUATION/

RESISTANCE GENE ANALOG/SSCP

Downy mildew caused by Plasmopara viticola has been recognized as one of the
major grapevine diseases affecting growers in Thailand. Breeding grapevine for disease
resistance is one of the important approaches for controlling. The objectives of this study
were to select potential grapevine F; hybrids resulting from 9 crosses between female
parents with good growth, agronomic traits and berry quality for consumption and male
parents with high downy mildew resistance. Downy mildew resistance levels, growth,
agronomic traits and berry quality of 18 hybrids were compared to their parents. The
effects of propagation methods on each trait were also studied. In addition, molecular
markers for downy mildew resistance were evaluated and developed. Disease scores of 18
grapevine hybrids that were propagated by air layering (own root) and chip budding,
compared to 8 parents, at the laboratory and field screening levels showed that most
hybrids achieved higher downy mildew resistance (moderately resistant to resistant) at
field level than their respective female parents. Also, SUT0403.09 (Carolina Black Rose x
Wilcox 321) had the lowest disease scores at both laboratory screening (0.70) and field
screening (3.30) levels. Propagation methods did not influence disease scores under all
levels. Resistance levels at both laboratory and field screening gave consistent results with

Spearman’s rank correlation coefficient (rs) of 0.69 (P<0.01), indicating that laboratory



screening can be used efficiently for preliminary resistant hybrid selection. Growth,
agronomic traits and berry quality of most hybrids fell within the range of their respective
parents. Only seven hybrids (38.89%) had some growth characters better than both of their
parents, and ten hybrids (56.56%) had ratio of total soluble solids (TSS) and total acidity
(TA) in the range of 20.00-35.00, suitable for consumption. Propagation methods
significantly affected some growth and agronomic traits such as maturity date, berry size,
cluster weight etc., but had no effect on berry quality. When all traits were considered,
SUT0409.03 (Italia x NY65.0551.05) had the highest overall growth, agronomic traits and
berry quality, however, its downy mildew resistance was lower than SUT0403.09.
Although SUT0403.09 had the highest downy mildew resistance and was quite good on
some growth and agronomic traits, it was much worse than its female parent (Carolina
Black Rose) on cluster weight and number of berries per cluster, suggesting that further
breeding effort was needed. Sensory evaluation of SUT0403.09 and SUT0409.03 on 9-
hedonic scale showed that SUT0403.09 had comparable sensory score to its female parent
except the sour flavor. In contrast, SUT0409.03 had lower sensory score for sweetness,
crispness and overall preference than its female parent (ltalia). Finally, 3 resistance gene
analog (RGA) - single strand conformation polymorphism (SSCP) molecular markers,
which were reported to be linked to downy resistance in grapevine, were evaluated and 6
RGA-SSCP markers were developed for downy mildew resistance gene(s). The results
showed that all the markers were not suitable for downy mildew resistance selection in
this hybrid population because of the absence of linkage between these markers and

downy mildew resistance gene(s) (P>0.05).
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