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BACTERIAL LEAF BLIGHT

The research aimed to develop aromatic rice lines resistance to blast and bacterial
blight and tolerance to submergence derived from Khao Jao HomWarin (JHW) genetics
background through marker-assisted selection (MAS). UBN14008-858-1 carrying gB(1 and
gBl11 for blast resistance was used as female parent, whereas RGD13215-MAS13-
MAS37-MAS68 carrying xa5, Xa21 and xa33 for bacterial blight resistance was used as
male parent. These parental rice lines were developed from JHW and both of them
were carrying Subl, badh2, Wx" and SSlla-TT underlying submergence tolerance, grain
aroma, low amylose content and low gelatinization temperature, respectively. The
improved rice lines were developed using the pedigree breeding method and MAS
combined with phenotypic selections were employed in F, to F; generations. The
selected progenies with good plant type were further genotyped using RM212/RM319
(gBl1), RM144/RM224 (gBLl11), PAxa5 (xa5), PB7-8 (Xa21) and RN5509/RM7243 (xa33). 25
F, plants were selected, including one F, plant carrying homozygous allele of 5 target
gene/QTLs (gBl1, gBl11, xa5, Xa21 and xa33) and 24 F, plants carrying heterozygous
alleles of some target gene/QTLs. These selected F, plants were self-pollinated and
approximately produced 200 F; seeds per lines. The F; seeds were divided into two
portions. One portion was used for submergence tolerance validation and another was

further planted for lines selection in F; and F4 generations. Finally, 44 F4 rice lines
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carrying homozygous alleles of gBl1 and gBl11 for blast resistance and xa5, Xa21 and
xa33 gene for bacterial blight resistance were identified and selected for validation of
MAS efficacy.

Submergence tolerance validation was performed in 25 F; rice lines carrying
homozygous alleles of SubI gene in an outdoor lagoon. Percentage of plant elongation
(PPE), percentage of plant survival (PPS) and percentage of plant recovery (PR) were
used as criteria parameters for submergence tolerance. The results showed that
average of PPE, PPS and PR of Fj; rice lines were 27.51, 85.26 and 90-100, respectively,
which were not significantly different from those of female parent UBN14008-858-1
(PPE = 28.46, PPS = 80.24, PR = 90-100), male parent RGD13215-MAS13-MAS37-MAS68
(PPE = 23.85, PPS = 84.43, PR = 90-100) and submergence tolerance check varieties,
FR13A (PPE = 27.25, PPS = 95.04, PR = 90-100) and IR57514 (PPE = 24.83, PPS = 96.66,
PR = 90-100), indicating that these 25 Fj rice lines had submergence tolerance. The
validation of blast resistance of 44 Fs rice lines was carried out using seven mixed
isolates of Pyricularia oryzae though the airbrush spray method. The 44 Fs rice lines
showed resistance reactions (R) to blast isolates which were not significantly different
(P<0.01) from those of female parent UBN14008-858-1 and resistance check variety, Jao
Hom Nin. The evaluation of bacterial blight resistance of 44 F; rice lines used five single
isolates of Xanthomonas oryzae pv. oryzae through clipping method. The 44 Fs rice
lines showed resistance reactions (R) to XORE1-1, NP3-5 and CN1-3 isolates, while
showing moderate resistance (MR) to resistance reactions (R) to CR2-4 and SK1-2
isolates, and were not significant different (P<0.01) from those of the male parent
RGD13215-MAS13-MAS37-MAS68. Grain physical characters of 44 Fs rice lines were
analyzed including grain length (Grl), grain width (GrW) and grain length to width ratio
(GrLWR). The results showed that the average of Grl, GrW and GrLWR of F; rice lines
were 7.31, 2.07 and 3.54 millimeter (mm.), respectively, which were not significantly
different from those of the male parent RGD13215-MAS13-MAS37-MAS68, Khao Dawk
Mali 105 and IR57514. Nevertheless, they were significantly different (P<0.01) from those
of female parent UBN14008-858-1 (GrL=6.83, GrW=2.20 and GrLWR=3.11). The 44 F5 rice
lines were classified as extra-long and slender grain class of rice. The results of this

research effectively displayed MAS efficacy to develop aromatic rice lines resistance to
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blast and bacterial blight, and tolerance to submergence. MAS precisely sped up rice
lines development and simultaneously selected multi-traits at the same time. These
selected 44 Fs rice lines will be studied for yield trials under intra-station, inter-stations

and on farm yield trials before being recommended to rainfed lowland farmers.
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TITLE : CHANGE OF AROMA CONTENT AND QUALITIES OF MILLED HOM
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HARVESTED, STORAGE TEMPERATURE AND PERIOD
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2-ACETYL-1-PYRROLINE (2AP), FIRST-ORDER KINETIC REACTION,
MILLED RICE QUALITIES

Paddy rice may not be dry immediately after harvesting but it is sold quickly to
rice mills. Farmers want to minimize the risks of storing rice and avoiding improper
weather conditions that could cause delay in the process of sun-drying, a traditional
method of rice drying. Limitations of moisture reduction have drawn attention from
stakeholders because it could potentially be the cause of losing the fragrant aroma
and qualities of paddy rice. The research aimed to study the effects of delayed drying
of Khao Dawk Mali 105 (harvested in 2016 and 2017 seasons) as well as storage
conditions on kinetic changes of 2-Acetyl-1-Pyrroline (2AP) contents, a key substance
attributing to rice’s fragrant aroma, and some physical qualities of milled rice. Moisture
reduction of the paddy rice was delayed for 48 h before sun-drying until its moisture
content was 14% (w.b). The rice (denoted DEL-paddy rice) was stored in a 20 kg-sack
and later kept at 10, 24 and 27 °C for 12 months. Changes in 2AP contents and the
physical qualities were determined periodically and compared to paddy rice in which
its moisture was immediately reduced after harvesting (IMM-paddy rice).

The results showed that the initial 2AP content of the DEL-paddy rice was 16.72%
which was lower than that of the IMM-paddy rice. The 2AP contents of all types of
paddy rice decreased approximately 1-1.5-fold from their initial values during 1-2

months of storage. The 2AP contents remained relatively unchanged for 7-8 months.
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However, the 2AP contents decreased with faster rates thereafter. The contents
measured in the 12th month were in a range of 0.03-0.1 ppm. The changes of 2AP
contents showed similar characteristics of the first order reaction between both treated
paddy rice samples. Rate of the changes were elevated when the storage temperature
increased from 10 °C to 24 °C. However, there were no apparent changes in the rates
when the temperature was further increased to 27 °C. The kinetics of the 2AP
reductions could be reasonably predicted by the first-order fractional conversion
model in which the root mean square of error (RMSE) and R? values were in a range of
0.16-0.29 and 0.88-0.94, respectively.

The results of the physical qualities showed that whiteness and milling degree
values of milled rice gradually decreased when the storage period increased. However,
there were no significant differences between the two moisture reduction methods.
The transparency values of milled rice from the IMM-paddy rice were significantly higher
than those from DEL-paddy rice during 6 months of storage (p<0.05). However, the
drying conditions and the storage temperature have no obvious effect on the changes
in the transparency values. In addition, the hardness values of cooked milled rice
slightly increased while the stickiness values decreased during the storage.

The information and knowledge obtained from the study will be important
guidelines for postharvest management of KDML105 rice. In particular, the kinetic
changes of 2AP contents of paddy rice can be utilized to support further decision-
making on paddy rice storage and marketing plans for entrepreneurs and relevant

organizations.
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STRATEGIC PLANNING

The aim of this study was to propose a conservation strategy for fish and fisheries
in Nam Ngiep under the Nam Ngiep 1 Hydropower Project. The study was divided into
three parts including the fish reproductive biology of four species, the catching
efficiency and selectivity of gillnets, and the fish assemblages in the Lower Mekong
Basin.

Fish samples were collected from the Nam Ngiep (NN) River and Bueng Khong Long
(BKL) Swamp, which are representative of lotic- and lentic- environments, respectively.
These two habitats lay in the same geographical area but on opposite banks of the
Mekong mainstream. The sampling was conducted during May 2017 to April 2018. A
total of 365 Hampala dispar, 259 Hampala macrolepidota, 298 Osteochilus vittatus
and 460 Pristolepis fasciata specimens were collected for this study. The results found
that the exponent b value of O. vittatus and P. fasciata both in BKL and NN had a
positive allometric growth (b > 3.0), while H. macrolepidota had a negative allometric
growth of b < 3.0. Furthermore, H.dispar in BKL had a negative allometric growth,
whereas H.dispar in NN had a positive allometric gsrowth pattern. The condition factor
of fish in BKL ranged between 97-104%, while it ranged between 93-100% in NN.
Spawning for all four species were observed in both environments with two peaks at
the onset and end of rainy season. The samples from BKL showed earlier maturation
than in NN samples for all 3 cyprinid species, while P. fasciata in BKL matured later

than in NN. In terms of feeding flexibility, the major food items for both of the Hampala
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species indicated that they are carnivorous. Moreover, the feeding behavior for
P. fasiata was omnivorous, while O. viatus took in available detritus and plant material
in both environments.The study was carried out in seven sampling sites which were
sampled with gill nets eight times from October 2015 to February 2018. The
monofilament gillnets used included six different mesh widths: 15, 20, 40, 60, 80 and
100mm. The total number of species caught was 107 species belonging to 21 families.
The catches were dominated by members of Cyprinidae (65 species). The highest
diversity index was found at Thaheua village, followed by Somseun and Thong Noi,
respectively. However, a higher abundance was displayed at Sopyouak and
Houaypamom villages. Mystacoleucus marginatus was the most abundant species
representing 65% of all specimens caught. Overall, w-statistics by Abundance-Biomass
Comparison ranged between -0.333 and 0.2417, but most had negative values which
indicates that the environment was disturbed. The output layer of the Artificial Neural
Network by Self-Organising Map (SOM) was categorized into 5 main clusters by
determining the similarity of fish species and abundance. The resulting clustering clearly
distinguished between downstream and upper area of dam site. The highest CPUE was
obtained by using 40mm net mesh size at 1,140.8+745.7 ¢/100m?/night. Gear selectivity
was estimated for Mystacoleucus marginatus, Puntius brevis, M. atridorsalis, Rasbora
paviana, Opsarius koratensis and Poropuntius carinatus. The selectivity of fish size of
these six-species was calculated as 4.5, 5.5, 5.5, 5.5, 8.5 and 20.0 cm SL, respectively.
When considering size at first maturity of each species, it is highly recommended to set
the minimum mesh width for gillnets at 40 mm.

The fish assemblage in the Lower Mekong Basin was analyzed by using an Artificial
Neural Network with SOM. Biodiversity data for 22 fish habitats were gathered from
literature including species composition data for the Nam Ngiep obtained in the current
study. The data set contained 173 species for 22 fish habitats. It was classified into four
main clusters. Nam Ngiep was categorized in the same group as Nam Oun, Nong Han,
Bueng Kleua and Thawatchai Swamp, Sirikit, Sirindhorn and Nakai Reservoir and Chi
River. The probability occurrence of fish species for this cluster mainly covered black
and grey fish. Recommendations on conservation practices and fisheries management

for NNP1 include: 1) all threatened species must be protected, 2) overfishing must be
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controlled while strictly limiting the minimum size of fish taken from the reservoir, 3)
proposed conservation areas must be established, 4) destructive fishing practices must
be completely prohibited, and 5) stocking program on native or indigenous species

needs to be considered.
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The research focused on the nutritional value evaluation of dried cassava leaves
(DCL) and the study of optimum levels of DCL in a total mixed ration (TMR) on nutrient
utilization and the productive performance of Charolais crossbred cattle. The main
objectives of this research were to study 1) the chemical composition and digestibility
of cassava leaves, 2) the use of DCL level in TMR for the productive performance of
growing and fattening Charolais crossbred cattle, 3) the DCL level in TMR for the carcass
quality of fattening Charolais crossbred cattle, and 4) the profits from raising fattening
cattle by using DCL in TMR.

Research experiment 1 was conducted to determine the chemical compositions
of DCL using a proximate analysis and detergent method. The /n vitro gas production
technique was used to study digestibility of DCL. The results showed that the dry
matter, crude protein, crude fat, neutral detergent fiber (NDF) and acid detergent fiber
(ADF) contained in DCL were 93.9, 15.0, 6.47, 54.0 and 37.8%DM, respectively. The in
vitro dry matter digestibility (IVDMD) and in vitro organic matter digestibility (IVOMD)
were 58.46+1.59 and 58.73+1.55%, respectively. Additionally, the metabolizable
energy (ME) and the shot chain fatty acid of DCL were 6.88 MJ/KgDM and 0.46 mmol,

respectively.
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Experiment 2 was conducted to evaluate the effect of DCL in TMR at the roughage
concentrate ratio of 60:40 on the productive performances of growing Charolais
crossbred beef cattle. Fifteen males growing Charolais crossbred (Charolais 50-75%)
with the average body weight of 235+34 kg were randomly assigned to the randomized
complete block design (RCBD). The experimental group was divided into 3 treatments
and 5 blocks categorized by initial body weight. In the treatment 1, the experimental
diet was not applied with DCL as TMR (control group), whereas the treatment 2 and 3,
DCL was applied as TMR at 15 and 30%DM, respectively. The In vitro gas production
technique was used to study the digestibility of the experimental diets. Experimental
period was 183 days. The result showed that the dry matter intake and feed cost per
gain (FCG) were not affected by the treatments (P>0.05). The IVDMD 49.37+3.11% and
IVOMD 48.80+0.16% of TMR with DCL 30%DM was lowest (P>0.05). The highest average
daily gain (ADG) and lowest feed conversion ratio (FCR) of 15%DM DCL in TMR group
was significantly better at 30%DM DCL in TMR group (P<0.05). In conclusion, the use
of DCL in TMR at 15%DM did not affect the productive performances of growing
Charolais crossbred beef cattle. However, the performances of cattle were decreased
when feeding with DCL 30%DM containing in TMR.

Experiment 3 was conducted to evaluate the effect of DCL in TMR at the roughage
concentrate ratio of 40:60 on the productive performances and carcass characteristics
of fattening Charolais crossbred (Charolais 50-75%) steers. Fifteen steers with the
average body weight of 725+97 kg were randomly assigned to RCBD with 3 treatments
and 5 blocks. In treatment 1, the experimental diet was not applied with DCL as TMR
(control group), whereas in treatment 2 and 3, DCL was applied as TMR at 15 and
30% DM, respectively. The In vitro gas production technique was used to study the
digestibility of the experimental diets. After the feeding trial (122 days), four steers from
each treatments were slaughtered to evaluate their carcass characteristics and
economic returns. The results showed that the IVDMD and IVOMD of the experimental
diets were not significantly different (P>0.05). Moreover, the productive performances
and carcass characteristics were not affected by the treatments (P>0.05). Although the

net income of steers fed by TMR with DCL was not significantly different from the
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control group (P>0.05), the feed cost tended to decrease when the steers were fed by
TMR with DCL (P<0.05).

It can be concluded that DCL can be used as an ingredient in TMR at 15%DM
without any effects on the productive performance of the growing Charolais crossbred.
The use of DCL in TMR also can reduce feed costs up to more than 15%. Furthermore,
the use of DCL in TMR in fattening cattle did not affect the productive performance

and carcass characteristics. However, the feed cost tended to decrease as DCL

increased in TMR.
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Active modified atmosphere packaging (active MAP) containing an ethanol vapour
controlled release sachet has been interestingly applied for fresh fruit and vegetable
packaging because it can delay microbial growth and improve odour quality. A current
limitation of the sachet is that it must be used immediately after preparations because
ethanol vapour is released instantly and continuously from the sachet. As a result, the
amount of ethanol in the sachet is reduced making it insufficient for releases during
the required storage period. The objective of this study was to develop a plastic film
to be used as a material for the sachet. The film has an effective film permeance to
ethanol vapour (FPE) that increases when exposed to high CO, concentration as a result
of the respiration processes of horticultural products inside the package using active
MAP. The experimental results indicated that the lamination of silicone film with
PET/LLDPE film as a multi-layer film (so-called active film) can subsequently be used
to form a sachet. It can delay releases of ethanol vapour from the sachet for at least
24 h when stored under at least 5% (v/v) CO, for 3 days. Under such exposure
conditions, the FPE values of the active film increased when compared to those kept
under a normal atmosphere i.e. 0.03% (v/v) CO,. The increases were attributed to CO,

sorption by the silicone film layer resulting in plasticization phenomena in polymeric
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structures. In this study, a sachet was formed using an active film. The sachet was

packaged into a solid plastic polypropylene tray with 100¢ of fresh-cut ripe papaya,

covered with LDPE film lids and stored at 25°C for 5 days. The experimental results
showed that the sachets could release ethanol vapour throughout the storage period.
Ethanol vapours released from the sachet triggered 5% (v/v) CO, accumulated in the
packages were absorbed into papaya tissues resulting in apparent and better controls
of microbial growth in terms of total plate counts when compared to the sachets made
of typical PET/LLDPE or passive MAP. However, there were not statistically significant
differences among the experimental treatments. Ethanol vapours that were released
and accumulated in all packages did not adversely affect the storage quality of fresh-
cut ripen papaya. This research developed new knowledge of active packaging in plastic
film to be used as a material for ethanol vapour controlled release sachets, particularly,
in the reduction of the FPE value of the film by laminating it with a silicone film layer
that absorbs CO, which acts as a plasticizer in active film. In addition to improving
packaging technology knowledge, the study could facilitate sachet usage by allowing
users to prepare the sachet for other components such as sliced fruits within a certain
time period prior to packaging them. Overall, the research results can be applied as

alternatives to reduce postharvest losses of Thai fresh fruit and vegetables.



