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Abstract

Downy mildew caused by Pseudoperonospora cubensis, is one of the most
destructive cucumber diseases worldwide including Thailand. Production of inbred
lines by ovary culture is an alternative strategy for rapid and efficient breeding of
cucumber hybrids for downy mildew resistance. The objectives of this research were 1)
to preliminarily evaluate the levels of downy mildew resistance in various cucumber
cultivars, 2) to develop a suitable ovary culture method for the production of
cucumber pure lines and 3) to develop molecular markers capable of differentiation
between pure line plantlets arisen from ovary culture and hybrid plantlets
regenerated from donor tissues. The study was divided into three parts: evaluation of
downy mildew resistance levels of different cucumber cultivars, comparisons of
various ovary culture media for pure line production, and assessment of inbred lines
by chromosome counting and inter-simple sequence repeat (ISSR) analysis. When the
resistance levels of 23 cucumber cultivars were evaluated at 65 days after inoculation,
three resistance levels were observed; resistance (3 cultivars; Chailai, CU 075 and CU
4305), moderately resistance (11 cultivars) and susceptible (9 cultivars). It was found
from repeated experiments using various culture media that ovary-derived plantlets
arose directly from ELS. Culturing at 25°C resulted in 1.3-fold significantly higher ELS
induction efficiency than 35°C. The Td] stage medium 12G, tended to give high
percentage of ELS induction and the highest percentage of multiple shoot formation.
Differentiation media (2" and 3° stage media) stimulated the growth and
differentiation of ELS and callus, as well as the development of multiple shoots.
However, regeneration into complete plantlets occurred on the regeneration medium
without any phytohormones (MS0). Ovules of Chai Lai and Big C were equally
competent at plantlet formation, producing 60% doubled haploid (2n = 2x = 14), 30%
haploid (2n = 1x = 7), and 10% triploid (2n = 3x = 21). The ISSR analysis confirmed that
all the doubled haploid plantlets derived from the ovary culture of both cucumber

cultivars were pure lines which differed genetically from donor plants.



