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ABSTRACT

TITLE : EFFECT OF COCONUT OIL ON GROWTH AND REPRODUCTIVE
PERFORMANCES OF FEMALE NILE TILAPIA (OREOCHROMIS NILOTICUS)

AUTHOR : RICARDO MANUEL PICO JORGE

DEGREE : MASTER OF SCIENCE

MAJOR : AGRICULTURE

ADVISOR : ASST. PROF. THANATHIP LAMKOM, Ph.D.

KEYWORDS . NILE TILAPIA (OREOCHROMIS NILOTICUS), COCONUT OIL, REPRODUCTIVE
PERFORMANCES

Effects of coconut oil levels on growth and reproduction performance of female Nile
tilapia (Oreochromis niloticus L.) (Average weight = 14.57+0.96 ¢) were investigated after
preparation of four experimental diets containing different levels of coconut oil ( 3% CO,
6% CO, 9% CO and 12% CO). Fish fry were acclimatized for two months in cement tanks
and later were stocked in 80L fiber tanks connected to aeration system where were fed
with 3% of body weight of the referred experiment diet for 90 days. Growth performance
(P>0.05) was evident on treatment at 6% CO of coconut oil showing higher weight gain
(98.76 + 9.50¢) and average daily gain (0.80 + 0.04 g/day). There was no significant difference
of reproductive parameters (P>0.05). The higher gonadosomatic index and egg diameter of
individuals fed on 6 % (2.80 + 1.76% % and 1.83 + 0.51% mm) and 12 % (2.55 + 1.05%° % and
1.63 + 0.26® mm) coconut oil was found. The greater absolute and relative fecundity
(2284.88 + 272.57% eggs and 27.33 + 1.61% eggs/g female) were found in individuals fed on
3 % coconut oil. Proximate analysis on dry matter basis of whole body was monitored
(P>0.05). The greatest crude protein (55.18+0.98 %) was found in treatment 6%. The higher
nitrogen free extract was found in treatments fed on 6 and 12 % coconut oil (3.67+0.26 and
2.81+0.08 %) while the higher crude lipid exhibited in treatment fed on 9 % coconut oil
(29.14+1.70 %). It may possible that the suitable concentration of coconut oil in fish feed

could promote the reproductive performances of Nile tilapia female.
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ABSTRACT
TITLE : IDENTIFICATION OF COMBINING ABILITY AND CORRELATION OF
PROCESSING TOMATO PARENTAL LINES
AUTHOR : NIPHAPORN SEETION
DEGREE : MASTER OF SCIENCE
MAJOR : AGRICULTURE
ADVISOR : ASSOC. PROF. BOONSONG EKPONG, Ph.D.

CO-ADVISOR  : ASST. PROF. BUBPA CHAITIANG, Ph.D.
: THIN PROMCHOT, Ph.D.
KEYWORDS : GENERAL COMBINING ABILITY, SPECIFIC COMBINING ABILITY, HETEROSIS,
CORRELATION

The aim of this research was to evaluate the general combining ability (GCA), the special
combining ability (SCA), heterosis, correlation of growth, yield component and qualities of
ten Fy hybrids of processing tomatoes. The tomatoes were planted in two different periods.
The first period was winter season (from October 2015 to December 2015) and the second
period was late winter season (from December 2015 to February 2016). It was found that
the genotype of UBU10 was suitable for parental line in the winter season whereas UBU02
was suitable for the late winter. The crossed UBU70 x UBU10 was regarded as a commercial
Fi1 hybird of processing tomato which was suitable for the winter season. It was a
determinate type with 104.16 cm. high. It gave 50% maturity after 70 days of transplantation
and yielded 2,808.40 g¢/plant. The hybrid showed high commercial heterosis in terms of
pericarp thickness, yield per plant and red peel color (a*). The crossed UBU10 x UBU15 and
UBU11 x UBUO2 were suitable to produce fresh tomatoes. They were semi - determinate
types and suitable for the late winter. They yielded 4,010.80 and 3,520.80 ¢/plant,
respectively. Gene action characteristics were mostly influenced by the additive gene and
non - additive gene action except the 50 % flowering after transplantation, the number of
flowers per cluster, the fruit length, pH, total soluble solids and yellow peel color (b*) which
were controlled by the additive gene action for both seasons. High yield breedings could

be indirectly selected by considering the number of clusters per plant, percentage of fruit
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set, fruit size, pericarp thickness and the number of fruits per plant. It was found that the
number of flowers and fruits per plant showed a significant positive correlation with red

peel color. The red peel color gave high total soluble solids.
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ABSTRACT

TITLE : INFLUENCE OF SILICON ON SOME PHYSIOLOGICAL CHARACTERISTICS AND
GROWTH IN FOUR RICE (Oryza sativa L) CULTIVARS UNDER SALINITY
STRESS

AUTHOR : NIPAPORN BUNCHOB

DEGREE : MASTER OF SCIENCE

MAJOR : AGRICULTURE

ADVISOR : ASSOC. PROF. SUWAT TERAPONGTANAKORN, Ph.D.

KEYWORDS . RICE, SILICON, SODIUM CHLORIDE, PHYSIOLOGY, GROWTH, SALINITY
STRESS

The purpose of this study was to investigate the effect of silicon on the physiological
adaptation and growth of 14 and 30-day-old four rice cultivars under stress conditions from
sodium chloride. The experiment was conducted using a 4x2x2 Factorial in Completely
Randomized Design (CRD) with three replications. Four rice cultivars named KDML105, RD15,
RD6 and Tubtim chumphae were factor A. Two sodium chloride levels (0 and 50 mM) were
factor B. Two silicon dioxide levels (0 and 5.0 mM) were factor C. The result of 14-day-old
rice, when rice was stressed, the physiological and growth of four rice varieties decreased.
However, when rice was planted with silicon, all variables increased. Based on the study, it
was found that rice RD6 was better tolerated than KDML105, RD15 and Tubtim chumphae.
When the rice was 30 days old, the salt stresses resulted in the physiological and growth of
four rice varieties. However, when the rice was planted with silicon, all variables increased.
Based on the variables studied in the study, KDML 105 rice was able to withstand better
salinity than RD15, Tubtim chumphae and RDé. The physiological and growth characteristics
of both rice varieties were compared. It could be seen that the stress of salt had resulted
in rice seedling stage. Susceptibility to salinity the rice varieties RD6, salinity tolerance was
better than that of KDML105 and RD15. At the stage of ripening, it could be better adapted

to salinity than seedlings. KDML105 salinity tolerance was better than brown rice.
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ABSTRACT
TITLE :INTROGRESSION OF QBL1 AND QBL11 CONFERRING BLAST RESISTANCE
INTO JASMINE IR57514 RICE LINE USING MARKER —ASSISTED SELECTION
AUTHOR :LADARUT TUNTEE
DEGREE : MASTER OF SCIENCE
MAJOR :AGRICULTURE
ADVISOR : ASSOC .PROF .SUREEPORN KATENGAM, Ph.D.
CO- ADVISOR  : THEERAYUT TOOJINDA, Ph.D.
KEYWORDS :RICE BREEDING, BLAST DISEASE, SUBMERGENCE TOLERANCE, MOLECULAR

MARKER, MARKER-ASSISTED SELECTION )MAS(

This research aimed to develop aromatic rice line resistance to blast, tolerance to
submergence, and Jasmine-like cooking quality using marker-assisted backcross breeding
(MAB). Backcross progeny was developed using Jasmine IR57514 (RGDU07343-9-13-26-3B-B-
2), an elite aromatic and submergence tolerance rice line as recurrent parent and RD75
(UBN03007-47-7-7-26-35-19) carrying gBl1 and gBl11, blast resistant QTLs on chromosome
1 and 11 as donor parent. F; progeny was identified with markers linked to gB(1 (RM212)
and gBl11 (RM144) respectively. Forty-four identified F; plants were crossed to Jasmine
IR57514 to produce 674 BC,F; carrying gBl1 and gBl11 alleles. Out of these progeny, 449
BC,F; were planted and marker-assisted selection (MAS) was performed to identify gBlI and
gBl11 in BC,F; progeny. The submergence tolerance (Subl), grain aroma (badh2), low
amylose (Wx?) and gelatinization temperature (SSlia-TT) characters of Jasmine IR57514 were
also maintained using R10783indel, aromarker, waxy and SNP2340-41 markers, respectively.
Ninety-nine BC;F,; plants carrying heterozygous alleles of target traits were identified. Out
of these, 32 BC,F, plants were selected and backcrossed to Jasmine IR57514 producing 892
BC,F; seeds. 349 BC,F; were planted and 25 BC,F, carrying favorable alleles of 5 target traits
were identified using MAS. These selected BC,F; progenies were self- pollinated and
produced approximately 3,000 BC,F, seeds These BC,F, seeds were divided into 3 sections
comprised of 2160, 495 and 312 seeds respectively. 2,160 BC,F, seeds were planted in the
field, and plant type selection and MAS were performed, and, finally, 7 BC,F; carrying
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homozygous alleles of 5 target traits were identified. The second and third sections
consisted of 495 and 312 BC,F,seeds respectively that were planted in pots. MAS was
performed on these BC,F, plants and 25 and 17 BC,F, were identified carrying homozygous
alleles of the 5 target traits, respectively. These selected progenies were self-pollinated
and planted in an experimental field. Eighteen and 13 BC,F5; progenies with good plant type
were selected and self-pollinated to produce 18 and 13 BC,F4 families. MAS was performed
and confirmed that these selected 18 and 13 BC,F4 lines carried the homozygous alleles of
5 target traits. The efficacy of MAS was validated in these elite lines for blast resistance,
submergence tolerance, grain aroma and cooking quality. The 7 BC,F; and 31 BC,F4 lines
were assayed for blast resistance at seedling stage. The results indicated that all 38 elite
lines carrying gBl1 and gBl11 showed resistance reactions (R) to the 10 single blast isolates
and were not significantly different from those of RD75 (donor parent) and Jao Hom Nin.
For submergence tolerance validation, the results indicated that the average plant survival
percentage (73.67), plant elongation percentage (17.56) and plant recovery percentage (70
- 89) of these 38 introgression lines were not significantly different from those of recipient
parent, Jasmine IR57514. Moreover, grain fragrance and cooking quality were evaluated and
results confirmed that the 38 introgression lines carrying gBl1 and gBl11 were fragrant, had
low amylose content (15.68 percent) and low gelatinization temperature (average ASV= 6.7)
and were not significantly different from those of Jasmine IR57514 (recipient parent), RD75
and KDML105. The elite BC,F5 and BC,F4 introgression lines were classified as a long and
slender grain class according to the width and length (2.25 and 7.03 mm. respectively) and
length per width ratio characteristics (3.14). This study showed the effectiveness of MAS for
multi-traits simultaneous development of aromatic introgression rice lines resistance to
blast, tolerance to submergence and cooking quality like Khao Dawk Mali 105. These 38
introgression lines will be evaluated for grain yield and yield components under intra-station
and inter-stations as wells as on farm yield trials before recommending their use to rainfed

lowland farmers.
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ABSTRACT

TITLE : INTROGRESSION OF BROWN PLANTHOPPER RESISTANCE GENE, Bph3,
INTO JASMINE IR 57514RICE LINE THROUGH MARKER-ASSISTED
BACKCROSS BREEDING

AUTHOR :SAKDA KONGSILA

DEGREE :MASTER OF SCIENCE (AGRICULTURE)

MAJOR :AGRICULTURE

ADVISOR :ASSOC. PROF. SUREEPORN KATENGAM, Ph. D.

CO - ADVISOR : JIRAPONG JAIRIN, Ph. D.

KEYWORDS : RICE BREEDING, BROWN PLANTHOPPER, SUBMERGENCE TOLERANCE,

MARKER-ASSISTED SELECTION (MAS)

This research aimed to develop Jasmine IR57514, aromatic and submergence rice line,
for brown planthopper (BPH) resistance by using marker-assisted backcross breeding.
UBN03078-101-342-4-141 was used as donor parent carrying Bph3 resistance gene, while
Jasmine IR57514 carrying Subl (submergence tolerance), badh2 (grain fragrance), Wx®° (low
amylose content) and SS/la-TT (low gelatinization temperature) were used as recipient
parent. F; progenies were developed and 88 true F, plants were identified with RM586 which
linked to Bph3 gene. The selected F; plants were crossed to Jasmine IR57514 and produced
339 BC,F; progenies. Marker-assisted selection (MAS) was used to select 5 target genes by
using RM586, SSR24 and RM589 (Bph3), R10783indel (Sub1), Aromaker (badh2), Waxy (Wx°)
and SNP2340-41 (SSlla-TT) and 157 BC,F, progenies were selected. Thirty four BC;F; were
crossed to Jasmine IR57514 and 228 BC,F, progenies were obtained. Thirty BC,F; progenies
carrying the 5 target genes were identified through MAS and were self-pollination to produce
5,000 BC,F, seeds. These BC,F, seeds were divided into 3 portions. The first and second
portions which comprised of 258 and 192 BC,F, were respectively planted in pots; MAS was
carried out and 20 and 30 BC,F; plants carrying homozygous alleles of the 5 target genes
were identified. 4,230 BC,F, progenies from the third portion were planted in the field and
BC,F, progenies with good plants were selected. MAS was performed in these selected BC,F,

progenies and 19 BC,F, plants were identified carrying the homozygous alleles conferring
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the traits of interest. Finally, the total selected 69 BC,F; lines were planted in the field and
24 BC,F4 lines with good plant type and carrying homozysgous alleles of Bph3, Subl, badh2,
Wx® and SSlla-TT were selected. The efficacy of MAS was validated for brown planthopper
resistance, submergence tolerance, grain aroma and low amylose content and low
gelatinization temperature in these selected elite lines.

The result showed that these 24 elite lines expressed BPH resistance reaction to UBN-
BPH population ranged from MR (moderate resistance) to R (resistance). The preliminary
submergence tolerance validation demonstrated average percentage of plant survival at
80.0%, plant elongation 11.9% and plant recovery 3.5% of these 24 elite lines which were
not significant difference from those of recipient parent (P>0.01) (73.75%, 10.89% and
2.57%). These elite lines were fragrance, low amylose content (15.18-17.05%) and low
gelatinization temperature (ASV=6-7) which were not significant difference (P>0.05) from
those of recipient parent (Jasmine IR57514 and UBN03078-101-342-4-141). These promising
lines will be further evaluated for yield and yield components which consisted of yield

observation, multi-location trial and on farm research.
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ABSTRACT

TITLE : EFFECTS OF FERTILIZER AND BRASSINOLIDE ON GROWTH AND
PHYSIOLOGICAL CHARACTERISTICS OF VANILLA (VANILLA PLANIFOLIA
ANDREWS)

AUTHOR : SAKDINANT CHANTAKANANURUK

DEGREE : MASTER OF SCIENCE

MAJOR : AGRICULTURE

ADVISOR : RAYWAT CHAIRAT, Ph.D.

CO-ADVISOR  : ASSOC. PROF. SUWAT TERAPONGTANAKORN, Ph.D.

KEYWORDS : VANILLA, FERTILIZER APPLICATION RATE, BRASSINOLIDE APPLICATION,

GROWTH, PHYSIOLOGICAL CHARACTERISTICS

Fertilizer and plant growth regulators are the important factors promoting growth and
productivity of crops. Based on previously limited reports, it has been found that the
fertilizer affects growth and yield of vanilla; however, different fertilizer application rates are
required for different areas. In Thailand, there has been no report on type and an
appropriate rate of fertilizer for vanilla cultivation. In addition, brassinolide (BL), one type of
brassinosteriods, has been used to promote growth and known to affect physiological
characteristics by altering photosynthesis and photosynthate accumulation in plants under
both normal and stress conditions. However, its effects have not been reported in vanilla.
Thus, this research aimed at studying the effects of soil application rates of fertilizer and
the concentrations of brassinolide on growth and physiological traits and photosynthate
accumulation in vanilla plants under hot and dry areas of Thailand. Two Experiments were
conducted in the shading - green house equipped with the water mist spraying system at
the Offices of Experimental Flied and Central Laboratory, Faculty of Agriculture, Ubon
Ratchathani University. A Completely Randomized Design (CRD) was used. Two experiments
included the effect of soil fertilizer (15-15-15: N-P,05-K,0) application rate, including 0 (no
fertilizer application: control) 30, 60 and 120 gplant®, on growth and physiological
characteristics of vanilla (from August 2015 to February 2016), and the effect of brassinolide
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concentration, including 0 (on spay brassinolide: control) 0.1, 0.5 and 1.0 ppm, on growth
and physiological characteristics of vanilla (from March to September 2017).

The results from Experiment | showed that the fertilization application rate of 30
g.plant™® promoted better growth than the control and other fertilization application rates
(60 and 120 g.plant™), indicated by the higher increase of plant height, a number of nodes
and leaves, internode length, stem diameter, leaf length, fresh weight and dry weight
accumulation of root, stem and leaves, leaf area per plants and specific leaf weight. In
contrast, no fertilization (control) caused decreases of growth, resulting in the lower of fresh
and dry weight accumulation of root, stem and leaf. The physiological traits of vanilla best
responded to the fertilization application rate of 30 gplant?, indicated by higher
accumulation of chlorophyll a, chlorophyll b, total chlorophyll, carotenoid, total
nonstructural carbohydrate (TNC) and reducing sugar (RS) in stem and leaves compared to
the control, and also maintaining higher F,/F, value than other fertilizer application rates.
In addition, the results from Experiment Il showed that the brassinolide (BL) concentration
of 0.1 ppm resulted in better growth traits than the control, including the increase of plant
height, internode length, stem diameter, leaf length and fresh and dry weight accumulation
of root, stem and leaves. However, the BL concentrations of 0.5 and 1.0 ppm had negative
effects on the growth of vanilla, leading to slow growth. In physiological traits, the BL
application of 0.1 ppm promoted relatively higher accumulation of chlorophyll a,
chlorophyll b, total chlorophyll and carotenoid, while the level of maintaining the
chlorophyll fluorescence values (F,,, F, and F.,/F,,) was better than the control and the BL
concentration of 0.5 and 1.0 ppm. All concentrations of BL promoted higher accumulation
of TNC and RS in stem and leaves of vanilla plant than the control. The transpiration rate
and stomata resistance in both experiments were not different. The results from both
experiments of this study demonstrated that the condition of shading - green house (50 -
70%) equipped with the water mist spraying system was suitable for growing vanilla under

hot and dry weather of Thailand.
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ABSTRACT
TITLE : MODIFICATION OF RICE BRAN PROTEIN AFFECTS FUNCTIONAL
PROPERTIES AND ANTIOXIDANT ACTIVITY
AUTHOR : RODJANA NOPTANA
DEGREE : MASTER OF SCIENCE
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ADVISOR : ASST. PROF. EKASIT ONSAARD, Ph.D.
KEYWORDS : RICE BRAN PROTEIN, MODIFIED RICE BRAN PROTEIN, FUNCTIONAL

PROPERTIES OF PROTEIN, ANTIOXIDENTS OF PROTEIN

The thesis aimed to modify a rice bran protein (RBP) using different modification
methods in order to improve functional properties and investigate a characteristic of
modified rice bran proteins (MRBP) and its antioxidant activity.

Two modification techniques were conducted, heat assisted alkaline treatment and

enzymatic hydrolysis treatment. RBP sample was modified using heat assisted with alkaline

treatment (MRBP) under pH 9 at 60 °C for 60 min. It was found that the degree of hydrolysis
(DH) of MRBP was 0.43-1.98%. On the other hands, RBP sample was modified using 0.3%
alkalase (MRBP-A) for 0, 3, 60, 120 and 180 min provided the degree of hydrolysis 1.43%
(DHO-5), 9.95% (DH6-10), 14.60% (DH11-15), 17.27% (DH16-20) and 22.34 % (DH>20),
respectively. In addition, using 6.0% flavourzyme hydrolysis (MRBP-F) for 0, 30 and 300 min,
the degree of hydrolysis were obtained at 1.62% (DHO0-5), 10.35% (DH6-10) and 12.26%
(DH11-15) respectively. Moreover, the molecular weight of RBP was 7-72 kDa, while MRBP
provided a molecular weight ranging from 8-62 kDa using SDS-PAGE. It was observed that
molecular weight of MRBP-A/F decreased with increasing of hydrolysis time.

Functional properties of rice bran protein i.e. solubility, emulsifying properties, water
absorption capacity (WA) and fat absorption capacity (FA) and foaming properties were
investigated. MRBP exhibited minimum solubility at pH 4-5. The solubility of MRBP increased
by using both heat assisted alkaline treatment and enzymatic treatment. Mean particle size,
particle size distribution, zeta potential, creaming index and microstructure were monitored

as they are indicators for emulsifying properties of RBP. It was found that 0.4 %wt MRBP,
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MRBP-A at DH ranged 0-5% and MRBP-F at DH ranged 6-10% represented bimodal or
multimodal distribution resulting of good emulsion stability. MRBP MRBP-A and MRBP-F
provided higher water absorption capacity and fat absorption capacity than RBP. In addition,
the lowest foaming properties of RBP MRBP MRBP-A and MRBP-F were observed at pH 5.
Moreover, MRBP MRBP-A and MRBP-F provided higher foaming capacity and stability than
RBP.

According to antioxidant capacity, MRBP-A at DH ranged 0-5% expressed the lowest
ECso (2.67 mg/ml) using ABTS assay. On the other hand, the highest metal ions chelating
activity and reducing power were obtained by MRBP-A at DH more than 20% provided as
well as the highest antioxidant capacity of linoleic acid was observed. However, MRBP-F at
degree of hydrolysis ranged 11-15% prevented the best linoleic acid autoxidation.
Therefore, the functional properties and antioxidant activity of modified rice bran proteins
using heat assisted alkaline treatment and enzymatic treatment can improve and may be

used as a food ingredient in food industry.
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ABSTRACT
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AGRICULTURAL EXTENSION

The purpose of this study was to create a spatial decision support system using a
geographic information system (GIS) to apply the data or results to the planning of
agricultural extension with farmers. The study was conducted in 12,316 households that
housed Thai farmers from the Hmong hill tribe and the Lisu tribe. The results of the data
analysis, which used a GIS for production planning with farmers, showed that there was no
adjustment to crop production planning in the maize growers’ group. This is because maize
is a long-lived crop. It is an economic crop that the government subsidizes to help with the
price of production. In the group of vegetable growers (cabbage growers) however, farmers
made plans to change crop production to overlap in the overall area and output of the
same period. Additionally, plans were made to reduce the area in which farmers planted
cold vegetables appropriate to the climate of Khaokho district, which has cold weather
throughout the year. This is also a requirement of the market, and many tourists visit

Khaokho.
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AGRICULTURAL EXTENSION

Fungi are useful biological controls for pests in crops due to their enhanced safety and
high specificity favoring non-targeted species such as humans, pets, and desired insects. The
research aimed to (1) collect entomopathogenic fungi from Lao People's Democratic
Republic (Lao PDR) and the Kingdom of Thailand, (2) choose the effective
entomopathogenic fungi in the control of cabbage insects, (3) study the relations between
effects of diseases in entomopathogenic fungi on insects and the fungi’s produced enzyme,
and (4) investigate the use of entomopathogenic fungi in place of chemicals in the control
of cabbage insects. Fungi were collected from eight provinces of Thailand and nine
provinces in Lao PDR, mostly isolated from wild natural forestry and farmers’ plantations.
These fungi were tested for their abilities to control or eliminate aphids and cutworms in
cabbage. Each species of fungi performed different abilities and provided different results.
The enzymes of the fungi were analyzed by activity infection in insects. There were 100
isolates which were classified into 3 genera: 1) 12 isolates of Metarhizium, 2) 53 isolates of
Beauveria, and 3) 35 isolates of Paecilomyces. The effectiveness of these fungal isolates to
control aphids and cutworm was determined. Results showed that Metarhizium isolate
PSON1 was the most highly infected isolate with a mortality of 90.00% at 96 hours after
treatment. Beauveria had the highest efficacy to control cutworm at 96 hours, equal to
32.50%. According to the determination of enzyme activity, Beauveria isolate VR19 had high
protease activity of 1,027.43 and 1,027.56 umol/mg protein per hour when incubated for

five and seven days respectively. The Mettarizium isolate PSON1 had the highest enzyme
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activity when incubated for 7 days, and had high chitinase enzyme activity of 33,225.
pmol/mg protein per hour. Furthermore, Metarhizium isolate PSON1 had the highest activity
of lipase enzyme when incubated for nine days equal to 38,569.88 umol/mg protein per
hour. In experiments conducted in cabbage fields, Beauveria VR19 and Metarhizium PSON1
were compared with both biological green fungi (Metarhizium) and white fungi (Beauveria),
with abamectin chemical substance to identify their effectiveness to control and eliminate
insect pests in cabbage. In this case, the results showed that the application of abamectin
affected the insect pests and decreased their populations consisting of flea beetles
(phyllotreta vittula), cluster caterpillars (spodoptera litura), cabbage webworms (Hellula
undalis), diamondback moth (plutella xylostella), cabbage white butterflies (Pieris rapea
(Liiaeus)), aphids (lipaphis erysimi) and cabbage loopers (Hellula undalis). The application
of Metarhizium isolate PSON1 showed the lowest average of aphids and cabbage loopers
(8.50 and 3.62 characters/m?) respectively. The results were not significantly different from
those of the abamectin (6.08 and 2.75 characters/m?) respectively. In conclusion, the
interaction between abamectin and the application of Metarhizium anisopliae was able to
control insect pests in the cabbages and provided high quality in the planation and
production. It helped the production of cabbages of average weights of 1.85 and 1.75
kg/plant. The use of chemical compounds, Metarhizium anisopliae, Beauveria bassaiana,
and Metarhizium isolate PSON1 may increase yield production per rai (1,600 m?) to 7.05,
7.03, 6.70, and 6.61 tons per rai respectively.
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BASED FISHERIES

Culture- based fisheries (CBF) are a simple technology with a low capital cost to
enhance fisheries’ production in small water bodies, which are proposed to supply food
and generate income for rural communities. The commmon fish and shellfish species used in
CBF are the species available from fish hatcheries. Among the stocking species, the giant
freshwater prawn (Macrobrachium rosenbergii) is considered to be the high economic
species because of its market- price. However, this prawn is not yet very popular in CBF
practice due to a low recaptured rate and a lack of knowledge regarding its function and
interaction in the CBF ecosystem. This thesis, therefore, has been outlined into 2 main
studies. The first study aims to explore the appropriate pattern of releasing the giant
freshwater prawn with other fish species (i.e. Nile tilapia and Siamese mud carp) that are
commonly released in CBF practice to increase the survival rate of the giant freshwater
prawn. The second study aims to describe the steady-state trophic model in the CBF
ecosystem as well as the role and impacts of the giant freshwater prawn in the system. In
this study, 20-day-old post larvae (PL20) giant freshwater prawn were used, considering that
this stage of the prawn has a relatively high survival rate with comparatively low investment
costs.

The first study was conducted by combining 3 factors viz., (1) the releasing regimes, i.e.
the giant freshwater prawn with other fishes (Nile tilapia and Siamese mud carp), (2) releasing
areas, i.e. shelter and non-shelter, (3) and the effects of predators, i.e. presences and

absences of predators. The experiments were conducted in a 2x10x0.8 meter concrete tank

I«



33

at Ubon Ratchathani Inland Fisheries Research and Development Center. The results
showed that the prawns that had been released with the Siamese mud carp and Nile tilapia
had higher survival rates than those released with other giant freshwater prawn alone. In
addition, it was found that the conditions under shelter and in the absence of predators
yielded higher survival rates among the giant freshwater prawn. Results also indicated that
predators preferred to hunt Siamese mud carp rather than giant freshwater prawn and
tilapia. This is likely because of their hard structures and organs (e.g. rostrum and dorsal fin)
that made them unfavorable. In addition, giant freshwater prawn showed better hiding
behaviors than the other 2 fish species.

For the second study, the mass-balance ECOPATH model was used to describe the
food web structure of 2 CBF ponds of the community under the different abundances of
native carnivorous fishes. The results showed that the trophic levels (TL) of the stocked
components were found between 2 and 3, indicating their feeding plasticity. The Ecotrophic
Efficiency (EE) values of the stocked components in the more abundant carnivorous fish
were higher than the lower ones. The EE value of M. rosenbergii was higher than that of
other stocked fish, implying that they are being utilized in the system both by predation
and cannibalism. The grazing food chain was prominent in CBF ecosystem. However, it is
the detritus food chain that M. rosenbergii depended on, which make the prawn less
competitive to other fish in the ecosystem and make it a good candidate for CBF practice.
The mixed trophic impact showed that the TL = 1 components had positive impacts on all

higher TL components, i.e. the bottom-up control.
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The native freshwater species Northeastern Siamese tigerfish  (Datnioides
undecimradiatus (Roberts & Kottelat, 1994)) has become a valuable ornamental fish.
Although the classification of this species ranges into genus Datnioides, it is likely that
morphometric characteristics may be variable due to similarity with the other species,
D. microlepis Bleeker, 1854, D. campbelli Whitley, 1939, D. polota (Hamilton, 1822), and
D. pulcher (Kottelat, 1998). The present study employed 25 morphometric measurements,
standard length (SL), head length dorsal (HLD), head length lateral (HLL), head width nare
(HWN), head width opercle (HWO), inter-orbital space (I0S), eye diameter (ED), snout length
(SNL), pre-dorsal length (PDL), pre-pelvic length (PPell), pre-anal length (PAnall), pre-anus
length (PAnusL), body depth (BD), caudal peduncular depth (CPD), length of caudal
peduncle (LCP), body width dorsal (BWD), body width anal (BWA), dorsal fin height (DFH),
dorsal fin base length (DFBL), pectoral fin length (PecFL), pelvic fin height (PelFH), pelvic fin
base length (PelFBL), anal fin height (AFH), anal fin base length (AFBL), and caudal fin length
(CFL), to investigate differentiation among five species. Nine significant morphometric
characteristics among genus Dtnioides were 10S, BWA, PPellL, DFBL, ED, HWN, HWO, I0S, and

SNL (p<0.05). Based on the significant parameters, principle component analysis clearly
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revealed two groups. The first consisted of D. undecimradiatus and D. microlepis, and the
second ofD. campbelli, D. polota and D. pulcher. Cluster analysis showed similarly that
D. undecimradiatus ranged with D. microlepis and D. pulcher. Eighty decamer random
primers were amplified to investigate the genetic relationship among genus Datnioides using
randomly amplified polymorphic DNA (RAPD). Only fourteen loci presented polymorphic
information among five species of genus Datnioides. There were 398 total bands composed
of 234 monomorphic (58.79%) and 164 polymorphic (41.21 %) bands. The highest
polymorphic contents were presented in D. polota (53.57%), while the lowest polymorphic
contents were found in D. microlepis (29.35%). The closest genetic distance of D.
undecimradiatus and D. pulcher was 0.5376 followed by D. microlepis (0.6448), D. campbelli
(0.7544) and D. polota (0.8424). The phylogenetic tree revealed the genetic relationship in
three groups; 1) D. undecimradiatus and D. pulcher, 2) D. campbelli and D. microlepis and
3) D. polota. Specific bands on species and gender of D. undecimradiatus were extracted,
amplified, and sequenced. The species and gender specific PCR products (724 and 374 base
pairs) were developed and designed the specific primer composed of forward
(5'-CGACTGAAGCTGAGAGCC-3’) and reverse (5'-CTGAAGACGTGACAGT TTG-3) primer and
forward (5-GTCTTGCTGTGGGACTGC-3’) and reverse (5-CTGATTGTTCCGGATGTG-3) primer
respectively. The DNA samples of D. undecimradiatus were amplified for species and gender
identification. Only PCR products of D. undecimradiatus presented at the position of 200
base pairs while no product was found in the other species. Male species markers (230 and
350 base pairs) were found in 11 of 16 samples (68.75%). Further work may develop the

specific marker to identify all male samples.
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Weight losses and other quality changes as appearance of wrinkles are important
problems for postharvest quality management of fresh fruits and vegetables. Surface coating
materials have been used to minimize such quality changes. This research aims to develop
surface coating material using wax extracted from discarded cabbage leaves. Wax was
extracted from cabbage leaves using dipping extractions of which dichloromethane solution
was a solvent. Physical and chemical properties measured in terms of acid value, iodine
value and saponification number of the wax extracted were similar to those of other
commercial waxes. The wax extracted from the cabbage leaves was likely to slowly develop
rancidity. It had a wide range of melting point (49-58°C) and had thermoplastic property.
The research results highlight that both water and oxygen transmission rates of the fruits
coated were significantly lower (p<0.05), compared to those of uncoated ones. The wax
was later developed as surface coating emulsion comprising with wax extracted from the
cabbage leaves, triethanolamine and distilled water. This research investigated certain
properties of the emulsions of which concentrations tested were 10-50% (w/v).
Experimental results showed that the emulsion concentrations of 10-30% (w/v) were highly
stable. These emulsions thereafter were tested in forms of films fabricated. Experimental
findings showed that thickness, water absorption, melting temperature (Tm) and tensile
strength became higher when emulsion concentrations were increased. However brightness

and elongation of the films were decreased. Water vapour and oxygen transmission rate
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properties of the films became decreased when the emulsion concentration were
increased. Based upon such research findings, emulsion concentration of 10% (w/v) was
considered suitable to further utilizations as surface coating material for fresh fruits and
vegetables. The present research tested the surface coating material with fresh lime and
okra. Furthermore the research was conducted to investigate effects of the surface coating
material 10% (w/v) (CB-wax) on fresh bell pepper kept at 10°C for 21 days. These were
compared to the peppers either which were coated with chitosan and uncoated (control).
The experimental results showed that visual appearances of the bell pepper coated with
CB-wax and Chitosan slightly changed but those of the control became noticeably changed
as well as microbial growth were detected after 5 days. Both coating materials did not cause
apparent differences on qualities of the bell peppers. There materials could delay changes
in physico-chemical properties including firmness, total soluble solid (TSS), titratable acidity
(TA), respiration rates, ethanol concentration in tissues, and internal oxygen and carbon
dioxide concentrations measured in the bell pepper cavities. In contrast those of the non-
coated became quickly changed, especially there were high levels of ethanol
concentrations accumulated. Overall, the present research had achieved its success in
developing surface coating material of which the wax was extracted from the cabbage
leaves. This is considered innovation and importantly contributes new knowledge. The
surface coating material has potentials in minimizing postharvest quality changes of fresh

produce and can create value-added for the discarded cabbage leaves.
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