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Zoysia spp. is popular warm-season turfgrass worldwide for ornamental lawns, sports field,
and also soil conservation. It is the most wear tolerance of warm-season turfgrasses, but it has poor
recuperative potential and slow rate of establishment than another warm-season turfgrass as Cynodon
spp. and Paspalum vaginatum. Nevertheless many new Zoysia cultivars have been released in Japan and
breeding still continues for the development of new cultivars that combine the characteristics of high
quality turf by using selection and breeding method. Earlier approach for zoysiagrass improvement
includes the selection of superior ecotype(s) or seed population selection from the wild. Conventional
plant breeding methods have been used successfully to transform several species into markedly
improved turfgrass. Adaptation and genetic variability are the basic requirement for possible turfgrass
species improvement. Since zoysiagrass is an out crossing species with low to high heterozygosity,
cross-pollination somehow leads more variation in their progeny due to traits combination from both
parents. Genetic information has recently become useful tools to monitor plant species and genetic
relationships, and the use of DNA markers has been considered as a preferred method for evaluating the
genetic diversity of plant germplasm because it could distinguish closely related genotypes. Genetic
diversity of zoysiagrass is the basis to improve and develop new cultivar. Therefore, focusing on the
fundamental genetic and breeding studies in zoysiagrass, the specific objectives of my thesis as follows:
1) to estimate turf quality and use microsatellite markers to analyze and distinguish the newly registered
Z. matrella “Wakaba’ cultivar from other registered and commercial cultivars, and 2) to evaluate the
effects of self-pollination of Z. matrella “Wakaba’ in terms of morphological traits, genetic structure and
the possible selection of lines with superior traits of S; progeny.

Eleven traits of morphological characters were used to evaluate new Zoysia cultivar registered
in PVP in Japan compared and 3 Zoysia commercial cultivars (‘Meyer’, ‘Emerald’, and ‘TM9’). The
morphological characteristics of “Wakaba’ were similar to ‘TM9’ and ‘Emerald’ in terms of leaf texture.
In addition, it showed high turf quality including ground cover, late winter dormancy and green-up after

winter dormancy in early spring. Moreover, this study also demonstrated the effectiveness of

WIRIZ >




microsatellite markers to distinguish 26 zoysiagrass cultivars. Genetic fingerprinting provided
information of the relationship among cultivars. In this study we concluded that ‘Wakaba’ is useful
cultivar for further study of genetic variance and useful for the estimation of genetic control of the traits
of interest especially late winter dormancy and spring green-up trait for future breeding program in
zoysiagrass.

Morphological traits and genetic structure were used to evaluate the effects of self-pollination of
‘Wakaba’, in addition to the selection of lines with superior traits from among all the S; progeny.
Self-pollination reduces genetic load and can express genetic variance of traits, and enabled the easy
identification and the selection for a desired trait of “Wakaba’. Si progeny exhibiting wide variation in
morphological characteristics and moderate inbreeding depression in almost traits are less severe
following self-pollination. In addition, self-progeny showed fitness on turf quality in terms of long green
period and high ground cover. Moreover, 26 SSR markers were used and Bayesian-based Structure
analysis grouped the progeny in 3 clusters. Genetic markers revealed that homozygosity in S; progeny
was caused by inbreeding depression. We concluded that self-pollination could be used for the selection
of desirable traits of highly heterozygous species such as Z. matrella “Wakaba’.

As a fundamental study on the breeding of zoysiagrass, this study analyzed the possibility of
developing improved zoysiagrass cultivars by analyzing morphological characteristics, turf quality, and
genotypic fingerprinting for cultivar and progeny differentiation. Utilizing heterozygous zoysiagrass
following ecotype selection and self-pollination was useful in finding candidate cultivars with improved
traits. Therefore, this breeding approach can also be used in finding key genes that will be used for further
breeding studies in heterozygous zoysiagrass. Inbreeding depression can be the advantage value for trait
selection. This information could be used in breeding program and further study on quantitative trait loci
analysis in Zoysia. Moreover, the information gathered form our results can be used to support in the
planning and adoption of efficient and suitable management and can also serve as a criterion in the selection

of plant breeding.
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Zoysia JREFRIL, AARZTLE LIERT U7 AL AT 2SR TH Y | ERH, AR—>Y 7T 7
>R R SWCRIH S0, I Z japonica, Z. matrella, Z. pacifica ® 3 FEN SHFEE BICHIH ST
W5, £, zmmammZﬁWMmkZpmﬁmwx%@@%DATD&%ﬁ@%w:kﬁﬁ%énf
W5, ARIFEERSE. 2D Z matrella DE~7T 2 G MEEZFIH L BEEFHEMZHG L2 LD TH D,
N E TITUUE LTz Zoysia IBIEISEIRN S Z matrella TH D [honiE) @K L, SEEEE HEL
TR 24T o 7, ZORER, [T IEFR RIS T AR R AR ORKEEMER: & &
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kA i=t Z A, [Winter carpet] & [Winter field] % FR<BMITETHBMNTRETH Y, Thhid)
FEDORFEE L RRDZEETRERL TV, KIS, ThhiE) 286 & Ll Bk B 5
LC., Z0 A% 364 RAEAEH L, TREME X BB ZRE LT-, £ OfE. Z matrella
HIEZ RO REHVRE DA RIBIIR & < | BIAM L D bEEROREMERER® VY 6 R A8 KkT 5
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b Z et RBEE 2. matrella OSFERRI L O~ — 0 —Z2 AW FEEal, 612
137 matrellaD~7T v EGMEEZMM LEERZEH LD THY . 2T b DOFRITZAHED Zoysia
BRI OEREAT O ECEERBHENEZHE L b0 LB O, £ AFFIEH SUTFHAC A
BB Y | FAER L L LTHMEED & 2 b D L Lz, ARSTOREKS JOVERILE H#EYT
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The aim of this study was to isolate lactic acid bacteria in difference materials; to study bioch
emical properties and antagonistic activity of the isolated strains in vitro, to assess the survival rate
of a selected strains after exposure to gastrointestinal fluids; and to determine the effect of
microorganisms after use of the strain was selected as a live supplement for cultured marine fish.
The content of each chapter in the thesis is as follows: Chapter 1, is general introduction;
Chapter 2, is a study on the screening of lactic acid bacteria isolated from fermented food as
potential probiotics for aquacultured carp and amberjack; Chapter 3, is a study on the identificatio
n and characterization of selected candidate to be used as a potential probiotic for aquaculture;
Chapter 4, is a study on the oral administration of Lactococcus lactis strain K-C2 in amberjack
(Seriola dumerili) and to evaluate the effect of this strain on fish growth performance, amino acid
content and intestinal microflora after feeding trial for amberjack; Chapter 5, is a study on effect
of Lc. lactis strain K-C2 on the growth performance, the resistance to pathogen of Japanese eel
(Anguilla japonica); Chapter 6, is a general discussion.
To isolate lactic acid bacteria from fermented foods and evaluate their probiotic properties for
application to aquaculture, sixty-five bacterial strains were isolated using MRS (de Man, Rogosa &
Sharpe) media. By assay using a double layer agar method, three strains, GYP 31, L 15 and K-
C2, showed antagonistic activities against wide variety of fish pathogens belonging to Edwardsiella
tarda, Streptococcus dysgalactiae, S. iniae and Lc. garvieae. These strains were able to survive in
a pH range from 2.0 to 9.0 and at NaCl concentrations of 0, 3 and 5 % (w/v). In the tolerance
test, strain K-C2 displayed higher tolerance than strains GYP 31 and L 15 under the acidic pH
buffers and artificial gastric-intestinal juices. Thus, strain K-C2 was selected as a probiotic candidate
and identified as Lc. lactis based on the 16S rRNA gene sequence (1438 bp) analysis. It was
observed to be ovoid in shape and to be catalase-negative in morphological and biochemical
investigations. In in vitro test, strain K-C2 adhered to carp and amberjack intestinal mucus at the
densities of 10'° cfivml with adhesion rates of 62 % and 58 %, respectively. Thus, it was
considered that Lc. lactis strainK-C2 with strong antagonistic properties against fish pathogens
could be orally introduced to the fish intestine as viable cells.
To evaluate the effect of Lc. lactis strain K-C2 supplemented in an extruder pellet diet on the
fish growth performance, microbial diversity and release of free amino acid in the intestinal tract
and edible part of young amberjack (Seriola dumerili). Experimental fish were fed a test diet
containing strain K-C2 (2 x 10'° CFU/g diet) for 25 days, then the body weight, body length and
feed conversion ratio were measured to evaluate the growth performance, and the intestinal
tract and edible part were collected for further analysis. Microbial diversity and free amino
acid profiles were analyzed using the polymerase chain reaction-denaturing gradient gel
electrophoresis and liquid chromatography-mass spectrometry methods, respectively. The results
indicated that fish growth was significantly enhanced and the levels of asparagine, sarcosine,
taurine, alanine, and arginine in the gut content in the treated group were significantly higher
(P < 0.05) than those in the control group. There were three genera, Sphingomonas, Propionibacte
rium, and Mycobacterium, which appeared in both experimental groups; Staphylococcus and
\Kocuria were detected in one of three samples from control and treated groups; Acinetobacter and




\Acidobacteria were each found in one of three samples from the control group; only Lc. Lactis
was found in one sample of the gut content of fish in the treated group. Briefly, the dietary
administration of probiotic Lc. lactis indirectly increased the taurine concentration in the gut
content, which resulted in, stimulating growth, reduced feed conversion ratio, and improving the
nutritional value of cultured amberjack.

To study the effect of probiotic candidate Lc. lactis strain K-C2 and commercial probiotic
on the growth performance and the resistance to pathogen of Japanese eel (Anguilla japonica), the
se probiotic were orally administered with the diet. The significant differences in growth performa
nces, somatic parameters and disease resistance were not observed among the control and the
probiotic-treated groups during 60 days of feeding trial in this experiment.

This study indicated that novel probiotic, Lc. Lactics strain K-C2 could enhance the growth
of amberjack by modification of amino acid flux in the fish intestine, and the growth promoting
effect by strain K-C2 was not common among aquacultured fish species.
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The power converter is one of the fundamental parts of any electronics system. The
power converter provides a required voltage or current of the system. Failure on the
design and control of power converter affects the main system defective. In order to
design a power converter with specification, we should use a model that represents
the system mathematically. A power converter has two modes which are called a
continuous conduction mode (CCM) and a discontinuous conduction mode (DCM).
Most researches design the system based on CCM but they never guaranteed that
their system will stay on CCM. If the system goes to DCM but if the system is
designed in CCM, then the converter may lapse into behavior out of specification.

In Chapter 2, this study proposes to use a symbolic steady state model of buck
converter. Since the steady state response is a periodic signal with a period of
switching, it may has a Fourier series representation. It is easy to calculate the
Fourier series if we are given a numerically represented signal. However, it does not
give a clear relationship between constants in the circuit elements and constants in
the behavior such as an average and a ripple of voltages and currents. Our method
will decompose the steady state signal of buck converter into a sum of several
periodic functions called recovery functions. This process is done with a symbolic
calculation, and enables to know how a constant in the circuit elements affects a
constant such as a ripple. This would give a clear design step of buck converter.

In Chapter 3, this study proposes a nonlinear control of boost converter that forces
the behavior inside CCM region. The idea of design step is to use a phase portrait of
behavior. Since the controller is given with geometrically understood way, it could
describe an initial condition and a reference condition on the portrait. Our proposed
controller is shown to bring the voltage and current to a reference point without
going into DCM region. The simulation and experiment results show that the
proposed controller successfully keeps the boost converter on CCM in any initial
condition.

In Chapter 4, this study summarizes a control problem in power converter and
describes how the proposed ideas are used to the problem. Then it is pointed out that
their ideas may be applied to some problems in power conversion for the future
works.
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