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Downy mildew caused by Plasmopara viticola has been recognized as one of the
major grape diseases worldwide including Thailand. The objectives of this study were to
1) clone and classify resistance gene analogs (RGAs) from two genotypes highly
resistant to downy mildew, Vitis cinerea B9 and V. rupestris B38, and one moderately
resistant genotype, V. hybrid ‘Horizon’ 2) identify candidate markers from RGAs that
possibly link to resistance allele(s) in grape and 3) evaluate the inheritance of the disease
and develop new table grape germplasm with resistance to downy mildew. This study
was divided into two parts according to molecular and conventional breeding. The first
part suggested that 19 RGA clones from P-loop/GLPLAL-1 primer pairs of three grape
genotypes were similar to nucleotide sequences of RGAs from other grape genotypes
and/or other plants. These RGA clones were divided into two groups based on amino
acid sequences at N-terminus including, Drosophila Toll and mammalian Interleukin-1
receptors (TIR)-nucleotide binding site (NBS)-leucine-rich repeat (LRR) and non-TIR-
NBS-LRR, as usually found in dicot plants. Seventeen out of 19 RGA clones were
developed into simple sequence tag site (STS) markers. Those markers and 6 STS and 3
cleaved amplified polymorphic sequence (CAPS) markers previously developed from

other grape species were used for segregation analysis. These molecular markers are
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currently being investigated for their potential use in molecular breeding for downy
mildew resistance. Nine hybridization crosses were made in year 2004 for the second
part. Three resistant genotypes, NY 88.0517.01, NY 65.0550.04 and NY 65.0551.05,
were used as male parents while three cultivars of V. vinifera L., Black Queen, Carolina
Black Rose and Italia, were used as female parents. Eighty-three seedlings were
obtained as potentially downy mildew resistance germplasm. The detached leaf assay
indicated that 25.3% of the seedlings were highly resistant and resistant to downy
mildew. The general combining ability (gca) and specific combining ability (sca)
analysis were analyzed by North Carolina mating design II (NC II). The results
suggested that additive gene action was primarily responsible for downy mildew
resistance in this population. Similarly, the estimated heritability of downy mildew
resistance was 60.91%, indicating that the additive gene action was prevalent over the
non-additive gene action for downy mildew resistance character. The cross ‘Carolina
Black Rose x NY 65.0550.04°, giving 75.0% resistant seedlings and highly significant
sca effects (-1.09; P < 0.01), is strongly recommended for downy mildew resistance

grape breeding programs in the future.
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