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ABSTRACT

Downy mildew caused by Plasmopara viticola and anthracnose caused by
Sphaceloma ampelinum, are ones of the most destructive grapevine diseases
worldwide including Thailand. Therefore, conventional breeding of grapevine for new
resistant varieties is essential. Furthermore, application of molecular markers linked to
downy mildew and anthracnose resistance genes can provide a rapid and efficient
alternative for grapevine improvement. The objectives of this research were to (1)
improve grapevine for downy mildew and anthracnose resistance by conventional
breeding, (2) obtain resistance gene analogs (RGAs) linked to or being a part of downy
mildew/anthracnose resistance genes in grapevine and develop molecular markers
from RGAs and (3) evaluate agricultural and fruit quality traits of F; hybrids compared
with their parents. This research was divided into 3 parts; conventional breeding of
grapevine, development of molecular markers for downy mildew and anthracnose
resistance genes in grapevine and evaluation of agricultural and fruit quality traits of F,
hybrids. The followings were the research conducted during 2008-2012. It was found
from conventional breeding of grapevine to improve downy mildew resistance that
Black Queen was the most susceptible cultivar under both laboratory (score 4.83) and
field conditions (score 7.50). NY65.0551.05 and NY88.0517.01 were the most resistant
lines under laboratory condition (score 0.54 and 0.57, respectively), and Wilcox 321
was the most resistant line under field condition (score 3.30). An interesting F; hybrid,
SUT0403.09, with high level of downy mildew resistance equivalent to its male parent
and significantly higher than its female parent was found. In addition, it was found that

assessment of downy mildew under laboratory was in agreement with field conditions

with the Spearman’s rank correlation of 0.69 (P < 0.01). However, the propagation
method (layering and chip budding) had no significant effect on damage from downy
mildew infection (P > 0.05). Conventional breeding of grapevine for anthracnose
resistance was divided into 2 parts including evaluation of 19 isolates of S. ampelinum
and assessment of anthracnose resistance under laboratory and field conditions. 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 4 media (CA, CCA, potato
dextrose agar (PDA) and Job’s tear corn cereal agar (JCCA)) except conidial size, which
fell on the same range (4.20-5.51 x 1.58-2.07 um). These nineteen isolates showed the
genetic similarity of 0.78-0.94 and could be divided into 4 groups, mainly by
geographical regions. However, the virulence of each isolate was significantly different
(P < 0.01). Laboratory assessment of anthracnose resistance was consistent with field

evaluation with the Spearman’s rank correlation of 0.72 and 0.71 for isolates Nk4-1

and Rc2-1, respectively (P < 0.01). Black Queen was the most susceptible cultivar

(score 4.61 and 4.80 under laboratory and field conditions, respectively). Fourteen F,
hybrids were resistant or highly resistant to isolates Nk4-1 and Rc2-1 (10.5% of total
hybrids). 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.
The development of molecular markers for downy mildew and anthracnose resistance
genes in grapevine indicated that the RAPD and most RGA-SSCP markers used in this
experiment were not suitable for selection of downy mildew and anthracnose
resistance in this population, except 3 RGA-SSCP markers, NY28 1, NY92 1 and
NY92 3, which were highly correlated with downy mildew or anthracnose resistance
genes. They had percentages of phenotypic variance (RZ) of 52.2, 79.2 and 63.8%,
respectively. Finally, when agricultural and fruit quality traits of F; hybrids were
evaluated, most of the hybrids exhibited trait values within the range of their parents.
In addition, the propagation by chip budding helped improve days to bud break and
fruit size in most varieties/hybrids compared to layering. In this research, grapevine
improvement was successful yielding two, SUT0403.09 and SUT0404.11, from 18 hybrids
with moderately resistance to resistance levels for both downy mildew and anthracnose.
SUT0403.09 had similar fruit width, fruit weight and °Brix as Carolina Black Rose, its
female parent. In addition, it had lower titrable acid (TA) than most F; hybrids making
its fruit quality quite high. Therefore, it should be useful as a breeding line for future
improvement of grapevine for disease resistance together with high yield and high fruit

quality.





