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ABSTRACT

The purpose of this study was to develop extenders for bull semen
freezing on semen quality after freezing and pregnancy rates were determined by
testing the sperm of three bull breeds: angus, charolais, and holstein freiesian
crossbreeds. The experimental group was separated into four groups: control (Egg
Yolk + Fructose: T1), egg yolk + longan sugar (T2), lecithin + fructose (T3), and
lecithin + longan sugar (T4). It was diluted at 20 million sperm per 0.25 mL in straws
for frozen semen. Experiment 1 Computer Assisted Sperm Analysis (CASA) was used
to analyze the quality of sperm using a 2x2 factorial in randomized completely block
design. T1, T2, and T3 had substantially higher motile, progressive motile and static
and kinematic of sperm than the T4 (P<0.05). Sperm morphology revealed that the
lecithin group had substantially more aberrant sperm than egg yolk group (P<0.05).
Experiment 2 comparison of pregnancy rates from artificial insemination. The Chi-
Square experimental strategy was used for statistical computations. The pregnancy
rate in the T3 (67.48%) was greater than in the T1 (54.17%) and T2 (35.33%) (P<0.05).
The results of T3 may be utilized for artificial insemination as it is similar to the
semen quality that employs the egg yolk group and has a greater pregnancy rate
than an egg yolk-containing extender. However, lecithin should not be utilized in
conjunction with longan sugar since the interaction between phospholipid and

phenolic components results in poor sperm preservation after freezing.
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ABSTRACT

Curcuma (Curcuma alismatifolia), a plant in the Zingiberaceae family, is
known to exhibit growth and flowering during the rainy season and serves as an
ornamental flowering plant of significant economic importance in Thailand. Currently,
curcuma is produced for export in the forms of rhizomes, potted plants, and cut
flowers. However, a persistent production challenge has been posed by the outbreak
of brown spot disease, which is caused by the fungus Plectosphaerella delsorboi.
This pathogenic fungus can infect curcuma plants at all developmental stages and
on all plant parts, consequently impactihg the quality and yield of the produce. This
research was conducted to evaluate the resistance of commercial curcuma cultivars
to brown spot disease and to develop curcuma lines with enhanced resistance to
this disease. Two experiments were included in the study. In Experiment 1, the
resistance of commercial curcuma cultivars to brown spot disease was evaluated.
The level of resistance was assessed by spraying the pathogenic fungal inoculum at a
concentration of 1 x 10° spores/mL onto 19 commercial curcuma cultivars. The
results indicated that the disease the cultivar Maejo Impress Pink exhibited no
disease incidence demonstrating a highly resistant reaction. Resistant reactions were
observed in the cultivars Khao Chiang Rai, Maejo Impress Old Rose, and PV
(C. parviflora) with Disease Index ranging from 16.67 to 25.00 percentage. Moderately
resistant reactions were shown by the cultivars Khao Lanna Snow, Chomphu Mali,
AL3 (C. alismatifolia No.3), and AL6 (C. alismatifolia No.6) with Disease Index ranging
from 31.25 and 50.00 percentage. The remaining eleven cultivars displayed reactions

ranging from moderately susceptible to highly susceptible. Based these the findings,
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eight curcuma lines with satisfactory disease resistance and desirable commercial
traits were selected as parental lines: Chiang Mai Pink (CMP) (C. alismatifolia), Kulab
Red (DKL) (C. alismatifolia), PV (C. parviflora), AL1 (C. alismatifolia No.1), AL2 (C.
alismatifolia No.2), AL3 (C. alismatifolia No.3), AL5 (C. alismatifolia No.5), and AL6 (C.
alismatifolia No.6). In Experiment 2, pollination, embryo culture, and disease
resistance levels in curcuma hybrids were investigated. Pollen viability tests revealed
that high viability, ranging from 83.51 to 99.44 percentage, was exhibited by the
cultivars AL1, AL2, AL3, AL5, DKL, and CMP, whereas the lowest viability of 16.30
percentage was observed in PV. Pollen tube germination capacity tests indicated
that high germination rates, ranging from 76.43 to 99.01 percentage, were
demonstrated by the cultivars AL1, AL2, AL3, AL5, DKL, and CMP, while no
germination was observed in PV. Hybridization was successfully achieved in seven
pairs: AL1 x CMP, CMP x AL1, AL2 x CMP, AL3 x CMP, CMP x AL3, AL6 x DKL, and PV x
ALS5, resulting in a total population of 154 hybrid lines. To ensure the viability of the
hybrid offspring, embryo rescue via tissue culture was performed. After two weeks of
culture, a 100.00 percentage embryo germination rate was achieved across all hybrid
combinations. Survival rates of the resulting hybrid plantlets ranged from 50.00 to
95.45 percentage. Disease resistance levels were tests, revealing that four hybrid lines
were classified as resistant, eighteen as moderately resistant, and the remainder as
susceptible. Hybridity was verified using SSR markers, with the primer CLEST SSR-07
successfully confirming the hybrid nature of the PV x AL5 cross and the primer
CuMiSat-20 proving effective for the AL6 x DKL cross. Furthermore, the base
sequences of the Pathogenesis-Related protein-1 (PR-1) gene were compared across
six curcuma lines CMP, DKL, PV, AL3, AL5, and AL6 revealing three Single Nucleotide
Polymorphism (SNPs) in the PV sample. These SNPs resulted in amino acid
substitutions into different groups and hold value for future development as DNA

markers in further studies.
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