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The 2"¥ Aquatic Science Conference - Securing
Sustainable Aqua-Food Systems & Resources
Aquatic Science and Innovative Management Division

Prince of Songkla University, Hat Yai, Songkhla, Thailand
16 August 2024

08:30-09:00 Registration

09:00-9:10 Welcome & Opening Remark
Assoc. Prof. Dr. Chaiyawan Wattanachant
Dean, Faculty of Natural Resources, PSU
9:10-10:30 Keynote speakers
9:10 - 9:30 Dr. Putth Songsangjinda
Department of Fisheries, Thailand
"Aquaculture Technologies and Innovations for Securing Sustainable Aqua-
Production"
9:30-9:50 Asst. Prof. Masaharu Mizukami, Toshiaki Fujikawa, Taishi Sano, Ruri Furukawa, Yohei
Mukaigawa, Tohru Mekata, Masato Aritaki, Kengo Ohta, Toshiaki Itami, Shin-Ichi
Kitamura, Tadashi Isshiki
Fukuyama University, Japan
"Prevention of Scuticociliatosis in Cultured Japanese Whiting (Sillago japonica)”
9:50-10.10 Asst. Prof. Dr. Teeyaporn Keawtawee
Aquatic Science and Innovative Management Division, Faculty of Natural Resources,
Prince of Songkla University, Thailand
“Seaweed Culture for Sustainable Well-Being of Local Fishery Community“
10:10 - 10:30 Dr. Rutchanee Chotikachinda
dsm-firmenich
“Intelligent Raw Materials Selection for Feed Formulation”
10:30 — 10.45 Coffee break
10.45 - 16:30 Scientific presentation
10:45-11:00 Paper 1 - Overseas (India, Assoc. Prof. Dr. Raja Sudhakaran)
"Understanding of Enterocytozoon hepatopenaei of Penaeid Shrimp"
11:00-11.15 Paper 2 — Thai (Dr. Kittichon U-Taynapun)
"Immunostimulant Enhancing Immune Responses of Siamese Fighting Fish against
Aeromonas hydrophila"

11:15-11:30  Paper 3 — Overseas (Japan, Assoc. Prof. Dr. Tohru Mekata)

“Humoral Defence Molecules Involved in the Quasi-Immune Response in Shrimp”
11:30-11:45 Paper 4 - Overseas (Japan, Prof. Dr. Thi Thi Zin)

“loT for aquaculture"

11:45-12:00 Paper 5 — Overseas (India, Assoc. Prof. Dr. Prabjeet Singh)
“Best Management Practices in Shrimp Farming...A way forward towards

sustainability”
12:00 - 13:30 Lunch
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13.30 - 13.45

Paper 6 - Overseas (India- )
"Analysis of Different DNA Extraction Methods for the Convenient and Succinct

Isolation of WSSV DNA*

13.45 -14.00
14.00 - 14.15
14.15-14.30
14.30 - 14.45
14.45 - 15.00
15.00 - 15:30
15.30-15.45
15.45-16.00
16.00-16.30

16.30-16.45

Paper 7 — Overseas (Japan- Mr. Naritoyo Ishibashi)

“Novel Poxvirus Infection in Hatchery-Reared Red seabream Pagrus major”

Paper 8 Thai (Mr. Rachow Kaowchomnan)

“Antibacterial Activities of Marine Streptomyces (SK3 strain) Against Pathogenic Vibrio
spp."

Paper 9 - Thai (Ms. Bullika Hlongahlee)

"Effect of Soybean Meal and Enzyme Supplementation in Diets on Growth Performance,
Digestibility and Histology of Pacific White Shrimp (Litopenaeus vannamei)“

Paper 10 Thai (Miss Sudarat Chantakam)

"Para-Rubber Seed Kernel Fermentation Using Aspergillus oryzae and

Saccharomyces cerevisiae: Targeting for Aquafeed"

Paper 11 Thai (Mr. Natthawut Chanlek)

"The Suitable Size of Moist Diet for Juvenile Bigfin Reef Squid (Sepioteuthis lessoniana)"
Coffee break

Paper 12 - Overseas (India-Ms. Amrutha Vellore Mohan Kumar)

"Assessment of Microplastic Contamination in Commercially Available Fishes*

Paper 13 Thai (Ms. Phatcharee Roekngandee)

“Eutrophication as Marine Pollution on the Songkhla Coast: An Investigation of
Phytoplankton Dynamics and Water Quality”

Poster Session

Poster 1 Thai (Asst. Prof. Dr. Yutthapong Sangnoi)

"Microbial Community During Shrimp Culture in Commercial Bacterial Seedling Pond
and Heterotrophic Nitrifying Seedling Pond"

Poster 2 Thai (Ms. Panisa Duanghwang)

"The Impact of Seagrass Degradation on Macrobenthic Fauna in Seagrass Bed at Ao
Kham, Trang Province"

Poster 3 Overseas (Singapore, Dr. Md. Arefin Rahman)

“Black Soldier Fly Larvae Meal as an Alternative Protein Source in Aquatic Animal”
Poster 4 Thai (Mr. Watcharit Tanpairoj)

“Swimming Behaviour and Enzyme Development in Spotted Scat larvae (Scatophagus
argus)“

Closing Ceremony
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(Time) (Code) (Author) (Title)

13:00-13:15 PBO08S Lenti Valentina Effect of plant material and plant density on growth and
yield performances of Srivijaya pineapple [Ananas comosus
(L) Merr.] under intercropping with young oil palm

13:15-13:30 PEOO027 Peerasak Bunsap | Tissue alteration of the brown plant hopper Nilaparvata
lugens (Stal) (Hemiptera: Delphacidae) caused by the
infected Cordyceps javanica PSUC002

13:30-13:45 PBO013 gAn51 nsvande | Anwapynadugnuiven dnuaeniansinensLaz M LuALY
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09.30-09.45 PEO103 | 33w lvewn nsiuUsEAvBamnssanifinsauaeiugivne (Phallus
atrovolvatus) memsUszenals Tulomsanneuderdionm
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BUIYNIT: AT, WVN Tunned

280 SHAUNAY uLaue Fowasu
(Time) (Code) (Author) (Title)

10.45-11.00 AQO008 Aaude aunsau Improved method for intestinal dissection of teleosts: A field
observation

11.00-11.15 AQO049 fisUszm vh S enaunuensiidlomelafinenmefiudnssenuarns

32914 L3gLAUL ﬁuaqqnﬂmmgauum (Amphiprion biaculeatus

(Bloch, 1790))
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1281 SWHUNAY HuLaue Yorasy
(Time) (Code) (Author) (Title)

13.30--13.45 ANO082 Santi Madman Guidelines for developing the dairy goat production of
small farmers in the three southern border provinces of
Thailand

13:45-14:00 ANOO083 25505 i Diagnostic kits for detection melioidosis in goat

14:00-14:15 ANOO088 Wleuding lnswsu Effects of total mixed ration from sugar palm endocarp
and durian seed with palm frond silage on feed intake and
blood metabolite in goat

14.15-13.30 ANO084 lvenssas Yanduns msﬁmsnLﬁaqﬁmﬁlmﬁ’uwamamﬁmﬂﬁuaaLszQﬂmamwﬁLLazLL‘W:
QﬂNﬁQJ’UEJ%

14.30-14.45 ANOO087 aqngﬁmj Assessing the impact of different hormonal regimens and

ﬁﬁgz:g’m%maij timing of artificial insemination on embryo production and

transferable embryo yield in superovulated goats
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KEYNOTE SPEAKER

1R1VINAUY  (Author)

Fonasu (Title)

Tohru, M.

seabream Pagrus major

Syuntaro, W., Ayaka, N., Naritoyo, I., Tohru, Humoral Defence Molecules Involved in the Quasi- 22
M., Tomoki, M. and Jun, S. Immune Response in Shrimp
Naritoyo, ., Syuntaro, W., Ayaka, N. and Novel Poxvirus Infection in Hatchery-Reared Red 23

#1350 UNANEINIAUTIENY

Abstract List of Oral Presentations

1%t International AINR

Soie LRNVBINAIU (Author)

UNAY
(Code)

Plant Breeding

Fonasy (Title)

P. and Wattanachant, C.

of Small Farmers in the Three Southern Border

Provinces of Thailand

PBO088 Valentina, L., Seephueak, P., Effect of Plant Material and Plant Density on Growth 25
Boonchareon, K. Chotikamas, T., and Yield Performances of Srivijaya Pineapple [Ananas
Vanichpakorn, P. and Sripaoraya, | comosus (L) Merr.] under Intercropping with Young Oil
S. Palm

Pest Management

PEOCO27 Bunsap, B. and Thaochan, N. Tissue Alteration of the Brown Plant hopper 26

Nilaparvata lugens (Stal) (Hemiptera: Delphacidae)
Caused by the Infected Cordyceps javanica PSUC002
Animal Science/Animal Production
ANOO082 | Madman, S., Kraiprom, T., Nusen, | Guidelines for Developing the Dairy Goat Production 27-28
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Soie LRIVBINAIU (Author) Fanasu (Title)

UNAIY
(Code)

Animal Science/Animal Production

ANOO088 | Doco, M., Kraiprom, T., Effects of Total Mixed Ration from sugar palm 29
Ngampongsai, W. and Noosan, P | endocarp and durian seed with palm frond silage on

feed intake and blood metabolite in Goat
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PPO039 | Tasndu Tz uazdnswed HavesilayuialinenunNaNanve I ImAYeITug | 33-34
Fszunng n3A1

PPO114 | Aladssas vidwe andi visnswd | wansemuannnsidsuwdasannizeinmianenisuaninln | 35-36
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Fonau (Title)

Soie LR1VBIAIU (Author)
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40-41

a s , v
#1013713VANEN/ATUUTZUS

AQO008

Niyomdecha, S., Imsonpang, S.,
Thaochan, N., Tongtako, W.,
Muenpo, C., Kaneko, G., lida, A,
Sirinupong, P., Sornying, P.,
Mitparian, T. and Senarat, S

Improved Method for Intestinal Dissection of Teleosts:

A Field Observation

42

AQO049

AsUsEnn WINs2a1e 9NN 4TI5T0

a a

Ussau msi - anaiing gitu 35
L3R Alanssas wsduiiey
fidon Sufanwey Asso yed
ouT¥AL NUNTY AN ATITIONATEY
sl AnTI0d asug 1AivS

wazasI0Afiey AN

ASLESUNIDNALNUDISTIEIEN 8L ANN AT ILLNNENIITON
warNTsYLAULIYeINUAINITAULAY (Amphiprion
biaculeatus (Bloch, 1790))

43-44
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Humoral Defence Molecules Involved in the Quasi-Immune Response in Shrimp
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3 Pathology Division, Tamaki Field Station, Fisheries Technology Institute, Japan Fisheries Research and Education Agency, 224-1
Hiruta, Tamaki, Watarai, Mie 519-0423, Japan

*Corresponding author: t-mekata@ous.ac.jp

Abstract

White spot disease (WSD), which causes mass mortality, is known to be a serious problem in shrimp culture,
and extensive research has been devoted to the control of the disease. Through these studies, an interesting
phenomenon was found in which individuals who had tolerated infection with WSD showed resistance to re-
infection, which was termed a "Quasi-immune response". Since shrimp have no adaptive immune system like
vertebrates, the phenomenon is thought to involve a unique immune mechanism in shrimp that differs from
defence mechanisms such as specific antibodies. Previous studies have shown that quasi-immune response-related
factors were secreted into the plasma around 3 weeks after viral infection and maintained for about a month
thereafter (J. L. Wu et al., 2002). Administration of recombinant VP28 (rVP28), the structural protein of the WSD-
causing virus (WSSV), has also been shown to enhance the resistance to viral infection, as a quasi-immune response
(J. Satoh et al., 2008).

To elucidate the mechanism of the quasi-immune response, proteins secreted into the plasma after rvP28
administration were searched for by two-dimensional electrophoresis, and the proteins were identified by analyzing
the N-terminal amino acid sequences. Based on homology analysis and predicted domain structures, these factors
were assumed to be a family of lectins (FC1 to FC4) that show similarity to L-ficolin present in mammalian plasma.
In order to characterize the FC family (FCs), gene expression levels in several organs were investigated. The gene
expression of all FCs were found in most tissues, and tended to be relatively high in the heart. In addition, the gene
expression of FC1 was upregulated after WSSV injection, and that of FC2 was also increased after injection of E. coli
and rvP28. Simulating protein-protein interactions using the I-TASSER program, FC1 and FC2 were predicted to have
binding potential with WSSV-VP28, whereas FC3 and FC4 were not found to bind. Furthermore, when FC2 or FC4
recombinant proteins (rFC2/rFC4) were mixed with WSSV and challenged to shrimp, the rFC2+WSSV group showed
lower mortality, while the rFC4+WSSV group showed higher mortality than the control group. These results suggest
that FC2 among the FCs secreted into the plasma of shrimp treated with rVP28 may be a humoral defence molecule
that plays a part in the quasi-immune response.

Keywords: quasi-immune response, shrimp, humoral defence, lectin
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Novel Poxvirus Infection in Hatchery-Reared Red seabream Pagrus major

Naritoyo, I.}, Syuntaro, W.2, Ayaka, N.? and Tohru, M.%> ?*

! Graduate School of Veterinary Science, Okayama University of Science, 1-3 lkoino-oka, Imabari, Ehime, 794-0085, Japan
2 Faculty of Veterinary Medicine, Okayama University of Science, 1-3 Ikoino-oka, Imabari, Ehime, 794-0085, Japan

*Corresponding author: t-mekata@ous.ac.jp

Abstract

Red seabream (Pagrus major) farming is an economically important industry that accounts for about 25%
of the total fish production in Japan. From around 2020, deaths of unknown causes have been repeatedly confirmed
at a red seabream hatchery in Ehime Prefecture, resulting in economic losses. Infected fish exhibit skin darkening
and sleep-like symptoms, and sometimes cause mass mortality, hence the need to identify the cause of the disease
to establish preventive measures. Therefore, we attempted to identify the causative agent of the disease by
comprehensive genetic analysis.

The RNA was extracted from affected fish with particularly severe symptoms from 2020 to 2023, and RNA-
seq analysis was performed using the next-generation sequencer, BGISEQ. As the results of RNA-seq indicated that
poxvirus infection, known as DNA viruses, to be suspected, DNA was extracted from each sample and a shotgun
metagenomic analysis was performed. With the data obtained from one sample that showed high coverage, the
whole genome sequence was constructed, and annotations were predicted. In addition, homology and phylogenetic
analyses were performed with known poxviruses by DNA polymerase genes. For investigation of the genotype of
the virus, sequencing analysis of each sample was performed targeting the virion core cysteine protease (I7L) gene.
Furthermore, we attempted to construct a PCR diagnostic method capable of detecting all genotypes.

Among the contigs constructed by RNA-seq analysis, the 221 contigs showed similarity to known fish
poxviruses, suggesting that poxvirus was suspected as a pathogenic factor. As a result of metagenomic analysis, a
novel species of poxvirus (Japanese seabream poxvirus: JSPV) was detected with multiple genotypes. A viral genome
of approximately 308 kbp was constructed using the JSPV originated from a single sample, and 338 ORFs were
predicted. The JSPV DNA polymerase gene showed 62% and 44% amino acid identity with SGPV and CEV,
respectively. Genotyping by I7L gene showed that JSPV was broadly classified into two genotypes (type | and type
1), and the amino acid identity between type | and type Il were ranged from 81-83%. Type | were also subdivided
into Type la and Type Ib. Furthermore, the PCR detection method was developed to target the conserved region
of the I7L gene, enabling to amplify all genotypes.

Keyword: Pagrus major, poxvirus, comprehensive genetic analysis, genotype
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Abstract

The research aim to determine the suitable plant density and plant material of the Srivijaya pineapple
under intercropping with young oil palm. The result showed that Srivijaya pineapple had big challenges of
waterlogging during the rainy season. Srivijaya pineapple at plant density 21,687 plants per hectare reached 18 cm
plant height and plant material from 2.0 mg/L BA gave the highest plant height. The widest plant width was 90.31
cm using 1.0 mg/L BA followed by 89.10 cm using 2.0 mg/L BA. The total fruit weight at plant density 21,687 plants
per hectare gave higher total fruit weight (679.29 grams), fruit weight (612.93 grams) and smaller core (2.30 cm).
Plant material used 1.5 mg/L BA gave the highest average of total fruit (695.42 grams) and 629.05 grams for average
fruit weight. TSS of plant materials from 1.5 mg/L BA was 17.89 °Brix. The yield production was 14.73 tons per
hectare at a density of 21,687 plants per hectare which higher 2.86 tons compared to plant density 19,275 plants
per hectare. Plant material sourced from 1.5 mg/L BA was the highest yield which reached 14.30 tones. Srivijaya
pineapple production decreased 39 to 45.2% due to the waterlogging. Planting materials from tissue culture were
99% free disease on the growth stage of pineapple and had less than 12% of disease severity on post-growth stage.
Keywords: intercropping plant density, plant material, Srivijaya pineapple
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Abstract

Entomopathogenic fungi, a parasitic microorganism, especially Cordyceps sp. are capable of pest control
strategies under an integrated pest management. Biocontrol data in relation to the host-pathogen interaction, it is
still limited by many challenges. We therefore assessed the activity of C. javanica PSUC002, as the most destructive
pest, to induce the tissue alteration of the brown plant hopper (BPH) Nilaparvata lugens dealing with the
morphological and histological methods. The experimented-live adult BPH samples were inoculated with the
isolated C. javanica PSUC002, which was morpho-histologically examined during 0 — 120 hr post inoculation (pi). It
was clear evidence using the Grocott Methenamine Silver stain test (GMS) that a few filamentous fungi were first
found on the external morphology of the sampled BPH at 12 hr pi and it had exclusively attached fungal conidia
at 24 hr pi. However, the initial degeneration of this fungus was identified of BPH at 6 hr pi especially in its integument
and adipose tissue. The degeneration and loss of integument and adipose tissue in infected BPH were identified at
12 hr pi, and their necrosis was completely delineated at 96 hr pi. This recent research demonstrated that the
combination of the sampled fungi agents is being emphasized to control the BPH in relation to its histological
response, within the integrated pest management (IPM) programs.

Keywords: Entomopathogenic fungi, Histopathology, Brown plant hopper, Thailand
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Abstract

The three southemn border provinces, including Pattani, Yala, and Narathiwat, had the most goats
in Thailand. Originally, villagers in southern-border provinces raised dairy goats; they can produce milk that
is highly nutritious. Moreover, goats are directly related to the cultural ways of local people used in religious
rituals, especially in Islam. Although they raise the dairy goats naturally for a long time, they face many problems,
leading to low farmer income. This research aimed to provide guidelines for developing and extending dairy goat
production in three southern border provinces of Thailand. Data used in this study were obtained through
focus group discussions with farmers who raise dairy goats in three southern border provinces, including Pattani,
Yala, and Narathiwat. The data were analyzed using SWOT analysis and TOWN METRIX. Strengths, weaknesses,
opportunities, and threats existing for smallholder dairy goat producers in this study were identified. Strengths
and opportunities of smallholder production are that the farmers have experience with dairy goats because most
of the farmers are Muslims who have always used goats for religious rituals for a long time. Weaknesses
and threats are insufficient goat feed and limited access to credit for farmers. The main study’s key findings were:
1) the lack of an animal feed factory in the area. 2) the forage not being enough for dairy goats. For increasing
forage production. In this area, there are many areas for grass cultivation, but some areas are not suitable for
forage crop cultivation. Based on these aspects, actions can be developed to improve forage crop cultivation
through the use of Agri-Map for forage plantations. Support from the Land Development Department Ministry
for select areas suitable for forage crops will increase the yield, which will lead to the development of goat feed
in the study area; and 3) goat feed increases the costs; however, the area had sandy soil that was suitable
for cassava that could be raw material for animal feed, which could decrease the cost of goat feed. Guidelines
for solutions to this problem include extension farmer cultivation of cassava as a source of protein for daily goats
to reduce the feed cost. Moreover, there are researchers from the university, officials of the livestock department,
and district agricultural officials who can support knowledge of animal feed from government agencies in this

area. 3) The dairy goat farming was mostly done by small farmers with limited financial resources for investment.
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This is the challenge for smallholder goat producers, who are often lacking sufficient resources and might limit
their production capacity. However, the high cost of feed for goat production meant that finding a feed alternative
or forming a group for cost-cutting feed and sharing farming technology provided an opportunity to reduce
the cost and earn income. Recommendations from this research, not only for the development of smallholder
producers but also for assisting smallholder producers to focus on their strengths and opportunities and to reduce
their weaknesses and threats, could help to increase the product quality of dairy goat production in three
southern border provinces.

Keywords: Dairy Goat Production, Small Farmers, Three southern border provinces of Thailand
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Abstract

This experiment aimed to study productive performance of goat receiving total mixed ration (TMR)
consisting of oil palm frond silage (OPFS) as roughage source durian seed and sugar palm endocarp as energy and
protein source. Twelve Sanane — Boer crossbred male goats, aged about 6 months, with body weight about 17 kg,
were randomly allotted to receive three TMRs: 50:50 (TMR OPF 50%), 60:40 (TMR OPF 60%) and 70:30 (TMR OPF
70%) in a Completely Randomized Design (CRD). The goats were fed TMR ad libitum for 100 days. Results showed
that there were no significant differences (P>0.05) among treatments regarding the amount of dry matter intake
(265.79-303.56 g¢/h/d), organic matter intake (227.73-280.47 ¢/h/d), crude protein intake (47.32-48.10 ¢/h/d). Goats
fed TMR OPF 50% tended to be higher digestibility of dry matter, organic matter, crude protein digestion, neutral
detergent fiber and acid detergent fiber than those of goat fed TMR OPF 60% and TMR OPF 70%. Pack cell volume,
blood glucose and blood urea nitrogen concentration of all groups, however, were in normal rang. Therefore, the
optimum level of TMR OPSF as roughage source with durian seed and sugar palm endocarp was TMR OPF 50% with
not effect on feed intake, digestibility and blood metabolite.

Keywords: Total Mixed Ration, sugar palm endocarp, durian seed, goat
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Abstract

Palm kernel oil is highly valued and primarily used in the food and oleochemical industries. This study
aimed to assess morphological diversity and identify groups of female and male parental palms with the goal of
developing an oil palm variety with high yield and high kernel content. Morphological characteristics, agronomic
traits, and oil palm bunch components were evaluated in dura and tenera/pisifera populations at the Suratthani Oil
Palm Research Centre. The results revealed that the dura population, included the D204 line from the Kazemba
variety group, displayed the highest kernel content with a fresh fruit bunch yield of 142.5 kg/palm/year and a bunch
number of 17.2 bunches/palm. The fruit weight, fresh mesocarp/fruit, and kernel/fruit were 11.9 g/fruit, 55.1%, and
14.4%, respectively. Individual selection of female parental palms within the D204 family found that palms No.
1753 and 2213 exhibited kernel/fruit of 20.9% and 15.3%, respectively. These values exceeded both the D204
variety average and the standard selection criterion of 8% kernel/fruit for breeding programs. Three male parental
lines were selected. The 159/398T palm from the Tanzania variety group exhibited a fruit weight, fresh mesocarp
content, and kernel content of 10.3 g, 82.6%, and 10.2%, respectively. Similarly, the 129/1426T palm from the Lame
variety showed a fruit weight, fresh mesocarp content, and kernel content of 10.9 g, 77.5%, and 10.6%, respectively.
The 132/1415T palm from the Yangambi variety had a fruit weight, fresh mesocarp content, and kernel content of
13.8 g, 79.8%, and 10.7%, respectively. Individual selection from female parental lines 159/395T, 129/1426T, and
132/1415T resulted in palms No. 925, 1059, and 684, respectively, exhibiting high kernel content of 12.1%, 10.39%,
and 11.2%, respectively.

Keywords: Oil palm, morphological traits, agronomic traits, kernel content
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Abstract

Rough Giant Bamboo is a type of bamboo with large rhizomes. Bamboo stalks are used in construction,
furniture, and basketry. The shoots are popularly used for consumption. Therefore, it is widely popular to grow
bamboo. It can be your main occupation, or an additional occupation that can increase income for the family.
The objective of this research was to study the effect of variety, planting distance, and type of organic fertilizer
on growth of Rough Giant Bamboo. A completely randomized design (CRD) of 8 treatments with 5 replicates
was designed. Two varieties of Rough Giant Bamboo are planted: Pai Tong Dam and Pai Tong Khiao. There were
2 planting distances (6x6 m and 6x8 m) and 2 types of organic fertilizer (cow manure and powdered bio-organic
fertilizer) were applied. The results found that the highest survival rate (100%) was found in the planting Pai
Tong Khiao both distances and two types of fertilizer applications. There was also promoted better growth in
the number of branches per clump and clump height in the Pai Tong Khiao than Pai Tong Dam. This result
indicates that these treatments could be used as a guideline for the further production of organic bamboo.

Keywords: powdered bio-organic fertilizer, cow manure, Pai Tong dam, Pai Tong khiao
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Abstract

The research objective was to study the effect of chemical fertilizer types on the yield quality of
commercial cherry tomatoes. The experimental design was Factorial in CRD and consisted of 2 factors: 1) 2
commercial cherry tomato varieties, including Reddy, and Red star, 2) chemical fertilizers consisted of 15-15-15,
0-0-60, and 13-0-46, 5 replicates per experiment (1 replicate/1 plant). It was found that the commercial cherry
tomatoes had the quantity and quality of the yield, which are not statistically different and except for the red
value (a%) of the fruit skin of Red Star variety, which had 26.58, higher than the Reddy variety. For the type of
chemical fertilizer, it was found that the chemical fertilizer 13-0-46 had the number of fruits 68.2 fruits per plant,
fruit weight 12.12 g, total fruit weight 229.02 ¢, fruit width and length 24.46 and 34.93 mm, flesh thickness 2.46
cm, and a very high a* value of 27.13 by the highest values were statistically significantly different (p<0.05) when
compared to other experiments, and the chemical fertilizers 13-0-46 and 0-0-60 had the highest amount of
soluble solids equal to 5.59 and 5.54 ° Brix was a significantly different statistical difference (p<0.01) that

compared to the chemical fertilizer 15-15-15 and the Ready cherry tomatoes responded the most to the
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chemical fertilizer 13-0-46. Fruit weight was 12.81 g/fruit, fruit length was 35.47 mm, and flesh thickness was
2.49 cm. They were statistically significantly different (p<0.01).

Keywords: cherry tomato, potassium chloride, potassium nitrate, fruit quality
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Abstract

The possibility study of growing cocao out of a suitable area was observed during CY2022-2024 both in
experimental plot and farmer’s area. The experiment plot was set up at Huaykod Agricultural Cooperative (HAC) in
Huaykod district, Uthai Thaini province with experimental design as Randomized Complete Block Design (RCBD)
consisted of 5 replications (4 cocoa trees/replication) and 4 treatments then 80 trees were utilized for study the
effect of water drip application on summer season [4 months (March - June)] and rice straw mulching. Treatment 1
applied drip irrigate 210 L/week + mulching, Treatment 2 applied drip irrigate 210 L/week + no mulching, Treatment
3 applied drip irrigate 70 L/week + mulching and Treatment 4 applied drip irrigate 70 L/week + mulching. It was
found that the 3-year-old cocoa tree had cocoa pods in the first year (CY2022). However, the cocoa trees had faced
with long drought period in second and third year of fruiting (CY2023 and 2024) from February to May, especially
the temperature went up high to 40 degree Celsius in April resulting in cocoa leave wilted and dried branches and
found Lasiodiplodia fungal infection. To maintain cocoa trees, the drip water application was increased equally for
every treatment in summer to 210 L/week. In addition, the effect of long drought period was twice/week and found
that no new flowering on summer and present flowers dried and cherelle wilted. Although fruit set occurred,
cherelles per treatment was minimal. The cherelles were counted in October 2023 and only 31, 32, 37 and 22 of
Treatmentt, 2, 3 and 4 were found. In addition, the big cocoa pods have burnt and wilted which resulted in low
cacao pod harvesting and low quality of cacao beans. The 2 years recorded (2023-2024) was found that after heavy
rain on June, cocoa trees had leaves flushing and flowering. The growth of 4-year-old cacao tree were determined
in CY2023 and found that the height of T1, T2, T3 and T4 was 252, 248, 249 and 224 cm, respectively. While the
canopy width of T1, T2, T3 and T4 was 282, 253, 243 and 224 cm, respectively. Likewise, the soil moister content
was analyzed and soil analysis showed that it was sandy loam and soil moisture content of T1 and T4 which has
rice straw mulching was 27.32% and 25.22 %, respectively. There was no significantly different between T2 and T3
with 24.83% and 23.27%. While in 7 farmers’ area, the soil under mulching had moisture content 25.8% which higher
than MC of no mulching (21.9%). It could be concluded that the cocoa yield was affected by long drought period
and mulching and drip irrigation are not enough to protect the cocoa tree from high temperate at 40 degrees celsius.
It should be noted that the trend of harvesting yield was down which in line with the statistical record of HAC
collecting/buying center. The cocoa buying volume was high in January to May then slightly down from May to
September in CY2023.

Keywords: cacao, mulching, fruit setting, drought effect
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Abstract

The Thai Strain Bamboo mushroom (Phallus atrovolvatus) is highly medicinal and economically beneficial.
Sluggish mycelium growth, low productivity, and poor quality continue to affect production. This study uses biochar
derived from spent mushroom substrates (DOA-Mushchar) to improve mushroom production technique for Phallus
atrovolvatus DOA-Ph1. For the master spawn experiment, sorghum + DOA-Mushchar 0.4% produced the highest
mycelial growth. Mycelium covered the spawn substrate in 10.17 days. Regarding mother spawn output, the average
mycelial growth rate was 17.56 per day when using the sawdust + bran + DOA - Mushchar 4% combination.
The rice straw + DOA-Mushchar 5% mixture yielded the highest reticulated mushrooms, 2,598.75 e¢/basket
(B.E(9%)=12.98). Our investigation found that DOA-Mushchar exhibits significant potential to induce mushroom
quantity and reduce the production time of Thai Strain Bamboo mushroom. Furthermore, agricultural waste is
utilized to achieve optimal efficiency.

Keywords: Phallus atrovolvatus, biochar derived from spent mushroom substrates, master spawn

37



nsiamalulagnisnandeslsenunmansauiunuinguyanui 52 Nugnludwminuasalssd
Development of Suitable Sugarcane Production Technology for the Soil Series Group 52

in Nakhon Sawan Province.

s 1 2 _ 3
logn ygdA  auned 28819 gans qula waz USvn s

1 1 2 3
Boonlert, C. , Wasayangkun, N. Sukto, S. and Kapetch, P.

! AugITouasiALINSINYATUATENTIA 1y 2 7. 9ANSTYRN o, AN¥ 9. UATEITIA 60190

! Nakhonsawan agricultural research and development center, M. 2 Udonthanya, Takfa District Nakhon Sawan 60190

2 queidouasiannmsinunseiiosid 176 wy 5 A, WMWY 8. MUBIRNS 9. gVisnTl 61110

2 Uthaithani Agricultural Research and Development Center, 176 M. 5 Kaow Kwang Thong, Nongchang District, Uthaithani, 61110
3 queidoiivladod 80 ns 12 . wussns 8. dunse 9. Fudlvy 50290

3 Chiang Mai Field Crops Research Center, 80 M. 12, Nongharns, Sansai District, Chiang Mai, 50290

*Corresponding author: chaiya.aggie65@gmail.com
UnAne

finunsmssaduiminiiffiuiiugnosslsamusnniigavesussmalne uniinandniade 9.40 dunsls aumm
filunandaiiuisaninunsnsdaiimimsanulaludeweanaluladnissdnesslssrudslunnn lnsameluay
vosmzdnmsts maiaumeluladnsidnesslssnuiimnyantuiufinguyaiud 52 Smiauasassa fmgUszas
Wlauiiuszavsnmmananeoslssny dndunslud 2565-2567 a Sunongveds Swiaunsaisss Fensdduny
wusoonidu 2 dunou lawn duneud 1 mafmutmalulafnandnooslsenuy MaunumINAaILUUUEINANY TN
$1uam 4 91 5 n3333s laun 1. nmslaitugueuuny 3 wazyslaesvennunans 2. msluWug KK07-037 sauffunisla
Jorainnuaniesieniu 3. mslaiug KK07-037 saufunislaefanin PGPR 3 4. nislestug KK07-037 sauifunisla
JeBu3o way 5. mslewug KKO7-037 saufusdanin PGPR 3 uasysiafinuaidinsieviu 75% dunisdnnisulas
3u 9 lanuiBufiRvennuaans Tuneud 2 msv'hLL‘UamyuLLUULwﬂIuIagmmﬁmgaaﬂqﬂ AaidonnunInsauuuuio
Ul uLUUTILL 5 518 Lﬂumiﬁwwmiuia5msw%mgaEUQﬂﬁmmzauﬁuﬁuﬁ flarnduneudl 1 suSeudieuty
BsUftRvennsaing wan1mmeans 1) mafauinelulanissdnesslssnu wurmslaiug KKO7-037 sauffunis
I%QWWM']%meﬁﬁu ﬁﬂﬁﬁmamﬁmgaaamLLasmamﬁmﬁwmaqaﬁqma?{a 11.13 fumels waz 1,654 Alansumols
RHRRIT Lm'Giyaa%aﬁwﬁmmaﬂé’ﬂwmzﬂisﬁwﬁué: KK07-037 %ﬂﬁﬁﬂ@f{uﬁqq yhlmauae mwmﬂﬂuﬁuﬁ?jmﬁaﬂﬁﬁ’uﬁ:
vouLnu 3 2) mavhulasauuuumealuladnsndnessUgn Tuwusreuuny 3 amfunislaysnuailieseniu wans
mmamwuiﬂﬁwamémaﬂgﬁmﬂqﬂ 16.77 fumols wariinandnvesinnna 2,263 Alansumals ﬁmﬂumawﬁmaagﬁ)wgﬂ

LATNANANVBIUIAAANTY 4.03 Aunols (31.62 %) way 598 Alansumals (35.91 %) wWlelfsuiuisinunsns wazda

v
=

awmalmnunsisele uazselagns 23,808 way 9,249 uw/ls auadu Tselawazselagniiudu 5,720 vin/ls
(31.62 %) uaz 5,641 Un/ls (156.32 %) mud1au waziidnaiusglanenisamugeniisinensns

AdATY 9a8l399U KWUUTIARINY Ygiadlnuaiinsieviu NMsiaseansaimnisuan

38



Abstract

Nakhon Sawan Province is the province with the largest sugarcane plantation area in Thailand. But it
has an average yield of 9.40 tons per rai. The reason for the low yield is that farmers still lack knowledge and
understanding of sugarcane factory production technology. especially fertilizer management. The development
of Suitable Sugarcane Production Technology for the Soil Series Group 52 in Nakhon Sawan Province, the
research focused to increase the efficiency of sugarcane production. Implemented in 2022-2024 at Phayuha
Khiri District. Nakhon Sawan Province The operation method is divided into 2 steps: Step 1 as Development of
sugarcane production technology. The experiment Carried out was Randomized Complete Block Design with 4
replicates, 5 methods, including 1. Using the Khon Kaen 3 variety and fertilizer by the farmer's method. 2. Using
the KKO7-037 variety with chemical fertilization based on soil analysis. 3. Using the KKO7-037 variety with PGPR
3 biological fertilizer 4. using variety KKO7-037 with organic fertilizer and 5. using variety KKO7-037 with PGPR 3
biological fertilizer and chemical fertilization based on soil analysis 75%. Other field management practices
follow the practices of farmers. Step 2 as Creating master plot for sugarcane production technology. By selecting
5 farmers to make master plot using sugar cane production technology that is appropriate for the area. The
results obtained from step 1 were compared with the practices of farmers. The results of the experiment are
as follows. 1) Development of sugarcane production technology. It was found that the KKO7-037 variety with
the chemical fertilization based on soil analysis. This resulted in the highest yield of fresh sugarcane and sugar
yield, averaging 11.13 tons per rai and 1,654 kilograms per rai, respectively. However, due to the limitations of
the KKO7-037 variety, which has a tall stem that makes it fall easily, farmers in the area still choose to use the
Khon Kaen 3 variety for planting in the area. 2) Creating master plot for sugarcane production technology by
using the Khon Kaen 3 variety with the chemical fertilization based on soil analysis. When tested with farmers,
it was found that result, the fresh sugarcane yield was 16.77 tons per rai and the sugar yield was 2,263 kilograms
per rai. The yield of sugarcane and yield of sugar increased by 4.03 tons per rai (31.62 %) and 598 kilograms per
rai (35.91 %) compared to the farmers' method. There was an income and net income of 23,808 and 9,249
baht/rai, respectively. There was an increase income and net income of 5,720 baht/rai (31.62 %) and 5,641
baht/rai (156.32 %), respectively, and the benefic cost ratio higher than farmer methods
Keywords: Sugarcane, Crop model, Chemical fertilization based on soil analysis, Increasing production

efficiency
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Abstract

Sugarcane yield is significantly influenced by environmental conditions and production management
practices in open fields. This research aims to calibrate genetic coefficients for specific sugarcane varieties and
validate plant models to enhance production planning. Conducted in Uthai Thani Province from 2022 to 2024, the
study focuses on Soil Series Group 40 and is divided into two main phases: 1) adjusting parameters for CANEGRO
and APSIM model simulations, and 2) conducting experiments to varieties testing and technologies validation. The
operating results are as follows: The study revealed that in the first phase, this phase involved adjusting parameters
for CANEGRO and APSIM model simulations. The CANEGRO model successfully determined the genetic coefficients
for three sugarcane varieties—KKO07-037, K95-84, and 95-2-213—with NRMSE values of 10.9%, 13.9%, and 19.6%,
respectively. The APSIM model derived genetic coefficients for two varieties, KK07-037 and KK07-050, achieving
NRMSE values of 15.0% and 3.67%, respectively, demonstrating high accuracy for both models. Additionally, the
CANEGRO model included genetic coefficient databases for three more varieties: KK3, LK92-11, and 02-2-058. As a
result, the CANEGRO model was chosen for identifying suitable varieties and technologies for Soil Series Group 40.
The research identified the selection of the KK07-037 variety as a critical factor in improving sugarcane yield. In the
second phase, this phase assessed sugarcane varieties and production technologies within Soil Series Group 40 using
a Randomized Complete Block (RCB) design with four replications. Five sets of sugarcane production technologies
derived from the CANEGRO model were tested: 1) Farming varieties with traditional fertilization methods, 2) Varieties
combined with chemical fertilization based solely on soil analysis, 3) Varieties combined with biological fertilization,
4) Varieties combined with organic fertilization, and 5) Varieties combined with biological and chemical fertilization
based on 75% soil analysis. Field management practices followed typical farmer methods, including irrigation, weed
control, and pest management. Results indicated that using KKO7-037 with fertilizer application based on soil analysis
yielded the highest results: 12.18 tons/rai with 1.85 tons CCS/rai in sugar production. Farmers were highly satisfied
with this combination. A prototype plot was established in Soil Series Group 40 to compare Department of
Agriculture technology with traditional farmer practices, which used LK92-11 or KK3 varieties and conventional
fertilization methods. The Department of Agriculture technology produced an average yield of 13.23 tons/rai,
representing a 26.48% increase over traditional methods, and an average sugar yield of 1.47 tons CCS/rai, which is
0.28 tons CCS/rai higher, reflecting a 23.09% improvement. Overall, farmers reported high satisfaction with the
enhanced yield and quality, with 33.33% expressing high satisfaction and 66.67% satisfied overall.

Keywords: CANEGO model, APSIM model, Genetic coefficient, Increasing production efficiency, Fertilizers based on
soil analysis
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Abstract

Potential artifacts in fish intestinal histology have been widely reported, as we also have experienced, which
may be related to fixatives, histological methods, and the inefficiency of staining procedure. It is especially difficult
to collect and fix fish intestines when the researcher is in the field, and the development of effective methods to
collect marine fish intestines has been awaited. An improved method of fixation was examined in the present study,
which employs both a conventional fixative and 10% neutral buffer formalin. The observed fish intestines from
different methods — (method 1) the whole fish were fixed; (method II) the fish were fixed by the fixative injection
into the peritoneal cavity; and (method Ill) the fish intestine was dissected out and intermediately fixed — were
described. Samples were kept at ambient temperature. The fish used in the present study could be classified into
two sizes: large (Scomberoides tol and Liza subviridis) and small (Ambassis nalua, A. vachelli, Nuchequula
gerreoides, and Eubleekeria splendens). The method Il resulted in the best tissue characteristics, nuclear features,
and staining results of the intestine. The epithelial intestine had a major problem in fixation due to its loose
structure, especially with method I. It should be highlighted that the features of muscular and connective tissues in
the submucosa did not differ across the methods. It is concluded that method Il is suitable for fish intestinal
histology in a field study.

Keywords: Fixative, Histology, Histological methods, Fishes, Thailand
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Supplement or Replacement of Artemia with Copepod Improved Survival and Growth

of Spinecheek Clownfish (Amphiprion biaculeatus (Bloch, 1790)) Larvae
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Abstract

The objectives of this study were to compare effects of supplement or replacement of Artemia
with copepod compare with rotifer and Artemia on survival and growth of Spinecheek Clownfish
(Amphiprion biaculeatus (Bloch, 1790)) larvae. This experiment was divided into three different
zooplankton: rearing with rotifer and Artemia (Control; T1), rotifer and Artemia supplement copepod (T2)
rotifer and copepod (T3) for 30 days. The results showed that mean survival rates were 11.33+1.52°,
60.00+13.22° and 51.00+9.64° %. The mean weight was 0.030+0.000%, 0.043+0.005° and 0.046+0.005"
gram. The mean standard length was 0.90+0.00%, 1.10+0.00° and 1.00+0.00° cm. The mean total length
was 1.10+0.00%, 1.33+0.05° and 1.26+0.05° cm., respectively (P<0.05). In addition, the highest mean
survival rates, weight, standard length and total length for rearing with rotifer and Artemia supplement
copepod (T2) and copepod replace Artemia (T3) (P<0.05). The mean missed bar was 77.67+1.67°
64.53+7.85° and 33.50+4.32° %., respectively (P<0.05). In addition, the lowest mean missed bar for rearing
with copepod replace Artemia (T3). In summary, should rearing with copepod replace Artemia.

Keywords: Zooplankton, Spinecheek clownfish (Amphiprion biaculeatus)
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Abstract

The Diamond Watchman goby (Valenciennea puellaris) is a beautiful type of sea goby. that is
widely traded in the field of ornamental marine fish Because it is a small fish The body is colorful and
beautiful and has sand-soaking behavior It helps in cleaning the sand in the cabinet. which is interesting
behavior From an experiment to study Effects of different types of live feed and feeding regimes on
survival rate of Diamond Watchman goby larvae for a period of 22 days, using goby larvae with an average
size of 187.00+0.01. Micron is raised in a 10 L capacity tank using goby larvae at a density of 10 ind per L,
100 Ind per tank. Experiment was planned the experiment randomly throughout. By feeding 2 meals a
day (morning and evening), there are 5 different types of food used, including treatment 1 giving rotifers
at a density rate of 15-20 ind per ml for 7 days, and day 8- 30 days to artemia at a density rate of 0.5
ind per ml. treatment 2 using Rotifers at a density of 10 ind per ml for 7 days and copepod nauplii
density rate 10 ind per ml 7 days, artemia 0.5 ind per ml days 8-30 days, treatment 3 giving copepod
nauplii. 20 ind per ml 7 days artemia day 8-30 days , treatment 4 giving copepod nauplii 20 ind per ml . 7
days copepod juvenile-adult stage 20 ind per ml on days 8-14 days, artemia 0.5 ind per ml on days 15-30
days and treatment 5 copepod nauplii . 20 ind per ml. 7 days. Juvenile-adult copepods. 20 units/ml,

days 8-30 days.

It was found that the treatment 1 of food gave larvae a survival period of 4 days, the treatment 2
of survival time was 4 days, treatment 3 of food had a survival time of 8 days, treatment 4 of survival

time was 19 days and treatment 5, survival time 22 days, respectively.

The findings of this study therefore suggest that, The Diamond Watchman goby (Valenciennea
puellaris) should be nursed using feeding treatment 4 and 5 as a guideline for developing the production
of The Diamond Watchman goby (Valenciennea puellaris) in high enough quantities. to the needs and

may be a part which will help the cultivation of beautiful marine fish to be sustainable.

Keywords : Living feed, Copepods, Rotifers, Artemia, Diamond Watchman goby
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Abstract

Shells are considered useful waste because they are sources of calcium especially calcium carbonate
(CaCO0s) and calcium oxide (Ca0). This research aims to use 2 species of waste shells, Asiatic hard clam
(Meretrix meretrix) and semi-twisted ark (Trisidos semitorta) collected from Phum Riang District, Surat Thani
Province, for production of CaCO5; and CaO and study the ability to adsorb orthophosphate in simulated
wastewater. The duration time of adsorption over a period of 10-180 min when using 0.5 grams of CaCO; and
0.05 grams of CaO to adsorb 40 pmol/L orthophosphate at volume 50 ml, found that CaCO5 showed the
maximum adsorbed orthophosphate at 180 min with percentages of 23.84+3.28, 31.40+1.78 and 25.71+2.41,
while CaO was at 150 minutes with percentages of 99.37+0.13, 98.74+0.67 and 97.43+1.08 when using CaCO,
and CaO produced from shells of Asiatic hard clam, semi-twisted ark and those produced commercially,
respectively. It was found that duration time had a statistically significant difference in the effect on adsorption
(P<0.05). In addition, the amount of adsorbent per percentage of adsorption was a statistically significant
difference (P<0.05). Increasing the amount of adsorbent would be increased the efficiency of adsorption. Cao
was more effective than CaCO; in adsorbing orthophosphate in the simulated wastewater. The results clearly
showed that the trash shells of Asiatic hard clam and semi-twisted ark can be used as an orthophosphate
adsorbent in wastewater and can replace CaCO; and CaO produced commercially. They have the potential to
be further developed for using in sustainable environmental management without having a negative effect on

the ecosystem. It is also an environmentally friendly method of waste disposal.

Keywords: shells, calcium carbonate, calcium oxide, orthophosphate
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Abstract

Goats are important economic animals in the southern part of Thailand and create value for the farmers.
Producing and raising goats to be of good quality, standards, and safe from various diseases, especially melioidosis.
Melioidosis is caused by the gram-negative bacterium Burkholderia pseudomallei (BP), which can survive in soil,
water, and be transmitted to plants that serve as food for goats. If ¢oats become infected with this disease, it will
lead to financial losses for goat farmers, and can transmit melioidosis to goat farmers, posing a significant health risk

to them.

This research project aims to develop precise and reliable test kits specifically for diagnosing melioidosis in
goats. The project resulted in the development of three test kits. The first was a sensitive melioidosis diagnosis test
utilizing the real-time polymerase chain reaction technique to detect the DNA of Burkholderia pseudomallei.
Second, a test kit was developed to detect immunity against melioidosis in goats using the indirect hemagglutination
assay (IHA). The results demonstrated a specificity of 94.36% and a sensitivity of 58.33% when compared to the IHA
test kit from the Department of Medical Sciences, Ministry of Public Health. The third set, the lateral flow
immunoassay (LFI) test set, demonstrated a specificity of 94.16% and a sensitivity of 66.67% when compared to the
IHA test set of the Department of Medical Sciences, with a cut-off titer above 1:320. The test kit is designed for easy

use, convenience, and delivers results within 20 minutes.

Enhancing the accuracy of melioidosis diagnosis requires utilizing the LFI method alongside the IHA test kit
and exploring the development of the antigen immunoassay test kit.

Keywords: melioidosis, IHA, Lateral Flow immunoassay, real-time PCR
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Abstract

Carcass yields of ten 50% Shami and 50% SUB-PSU 1 male crossbred goats and five 50% Boer and
50% native male goats at the age of 15-18 months old were studied. Both groups were raised under semi-
intensive system for about 4-5 months before slaughter. They were sacrificed according to Islamic principles at
the Halal Meat Science Laboratory, Faculty of Natural Resources, Prince of Songkla University. The carcass
yields data of the two groups were compared by using the student t-Test. From the results, chilled carcass
percentage was similar between Shami crossbred goats (48.3%) and 50% Boer crossbred goats (51.26%). No
significant difference was observed in the carcass conformation scores (4.45 vs. 5.00) between two breed

groups. The meat percentage in the carcass of both groups were comparable (67.26 for Shami vs. 68.72% Boer

50



crossbred; P>0.05). Similarly, 50% Shami crossbred goats had similar fat percentage with the 50% Boer
crossbred goats (6.51 vs. 7.06 %; P>0.05). Additionally, both groups exhibited similar wholesale cuts yields (P
>0.05). In conclusion, this study suggested that 50% Shami crossbred goats have comparable carcass yields to
those of 50% Boer crossbred goats.

Key words: Carcass yields, Carcass conformation score, crossbred goats
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Abstract

The goat industry in Thailand has developed with a focus on milk and meat consumption, leading to the
importation of highly genetically purebred goats. The Thai-native goat holds significant potential for livestock
development. However, challenges in both reproductive and breeding management, such as the timing of ovulation,
lead to low reproductive performance in these goats even after using assisted reproductive biotechnologies.
Superovulation technology, an assisted reproductive technology, has been used to enhance goat genetics. The
success of superovulation is evidenced by the production of high-quality and high-quantity embryos. This study
evaluated the impact of different FSH regimens and the timing of artificial insemination on embryo production and
transferable embryo yield in superovulated goats. Thai native doe goats with a body condition score of 3 to 3.5
were randomly selected to undergo the two superovulation programs, divided into six doses, injected twice daily
with a total of 150 mg (40, 40, 25, 25, 10, and 10 mg) or 180 mg (50, 50, 30, 30, 10, and 10 mg) per animal, modified
from Panyaboriban et al.,, 2018. The laparoscopic artificial insemination, conducted 48 or 72 hours after CIDR-G
device removal, and embryo collection procedures were also performed following the methods of that study. After
the removal of the progestagen device, all goats exhibited estrus. The group receiving 180 mg of pFSH had a shorter
onset of estrus compared to the 150 mg group, likely due to higher FSH levels accelerating follicle growth and
estrus onset. No significant difference was observed in the mean number of corpora lutea or recovered ova/embryos
between the two pFSH doses (P > 0.05). However, the 150 mg pFSH group showed a trend toward higher ovulation
(P = 0.150), embryo numbers (P = 0.060), and fertilization rates (P = 0.058) compared to the 180 mg group. In an
additional experiment, insemination at 72 hours post-progestagen removal resulted in a higher number of
transferable embryos and a higher fertilization rate compared to 48 hours, likely due to better alignment with
ovulation timing. In conclusion, the number of embryos produced in superovulated goats was influenced by both
the FSH regimen and the timing of insemination.

Keywords: hormone, superovulation, artificial insemination, goat
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Abstract

The study aimed to develop and assess a testing method for sugarcane production, utilizing plant models
in Soil Group 44, Ratchaburi Province. The objective was to enhance sugarcane output to the maximum expected
yield in the region. The research was conducted from October 2022 to February 2023, focusing on the Chombueng
District, Ratchaburi Province. Various management conditions were explored, and key factors were analyzed using
decision tree model techniques to identify efficient sugarcane production technologies. The identified technology
set was evaluated for convenience of management and suitability for the area. The experimental treatments were
Varieties of sugarcane (Khonkhan-3) and fertilizing according to the soil-based analysis recommendation of the
farmer (15-15-15 by 50 kg. per Rai + 46-0-0 by 50 ke. per Rai) and compared with 75% of fertilizing according to
soil-based analysis recommendation and 25% PGPR-3 fertilizing (15-6-12 of N-P,O5-K,O kg. Per Rai). Analysis of the
technology. The testing method yielded an average weight of 21.63 tons per rai, There were no significant
differences with 75% fertilizing according to soil-based analysis recommendation and 25% PGPR-3 fertilizing (15-6-
12 of N-P,05-K,0 kg. per Rai an average weight of 19.97 tons per rai. The (DOA) testing method had a percentage
of C.C.S. of 13.56, which was 6.04 percent less than the farmer method of 14.38. Furthermore, The (DOA) testing
method demonstrated a higher net income of 20,969 baht per rai. The (DOA) testing method's income-to-
investment ratio (BCR) was calculated at 2.90.

Keyword: Utilizing Plant Models, Soil Series, Sugarcane
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Abstract

Dendrobium cariniferum Rchb. f. are classified in the Dendrobium orchid family. There is a great deal
of variation in their stem sizes. It is highly popular to cultivate flowers because of their color. Since orchid seeds
lack the endosperm needed to sustain the seedlings, natural propagation is slow. The objective of this research
was to study efficiency of on protocorm like body (plbs) proliferation of D. cariniferum Rchb. f. by tissue culture
technique. The fresh weight of plbs are 0.05 grams were cultured on Murashige and Skoog (MS) medium
supplemented with 0.1 and 0.5 mg/l NAA combination with 1 and 2 mg/l BA, and placed on a shaking machine.
After 2 months of culture, the result found that plbs srown on %2 MS medium supplemented with 0.5 mg/l NAA
and 1 mg/l BA gave the highest results in survival rate at 40 % and amount of plbs at 1.17 plbs/explant, average
plbs fresh weight at 0.40 grams, number of shoots at 23.8 shoots/explant, and shoot induction at 40% explant.
The size of plbs at 0.5-1 cm were cultured on % MS solid medium supplemented with different kind and
concentration of organic substance. After 2 months of culture, the result found that plbs cultured on %2 MS-free
gave the highest average number of shoots at 4.14 shoots/explant. Plbs cultured on %2 MS medium
supplemented with 15% coconut water gave the highest number of leaves at 5.28 leaves/explant and average
leaf length at 3.64 cm. For plbs growth, The shoot derived from plbs formation were cultured on %2 MS medium
supplemented with 0, 1, and 2 ¢/| activated charcoal. After 2 months of culture, the result found that shoot
explant cultured on Y2MS-free gave the highest average number of roots at 4.56 roots/explant and root induction
at 0.83 %, significant difference with other treatments.

Keywords: 6-Benzylaminopurine, 1-Naphthaleneacetic acid, activated charcoal, coconut water,

Dendrobium cariniferum Rchb. f.
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Abstract

The toothbrush orchid is a monocotyledonous plant. It is classified in the Dendrobium genus, which is
an important and outstanding economic flowering plant. It is an orchid that is sold both domestically and
internationally due to its overall toothbrush-like design, both in the flower arrangement and stem. Recently,
there are fewer toothbrush orchids now. Therefore, the objective of this study was to study the effects of
Ethylmethane sulfonate (EMS) and detection of genetic variation in toothbrush orchids using simple sequence
repeat (SSR) marker. EMS solution was used to soak a 0.5 cm piece of the protocorm like bodies (PLBs) at
concentrations of 0.5, 1.0, and 2.0%. Thereafter, they were cultured on VW medium supplemented with 1 mg/l
BA, 20 ¢/\ sucrose, adjusted to pH 5.7 and solidified with 0.2 % phytagel. The cultures were maintained at 26
+2°C under light at intensity of 3,000 lux for 14 hours per day. After culturing for 14 days, the results showed
that PLBs immersed in EMS solution at 1.7% for 90 minutes gave the highest average survival rates at 50% (LDso).
For the development of PBLs, PBLs were derived with immersed in 0.5 % EMS for 60 minutes gave the highest
PLBs induction (7.37%) and average number of PLBs (1.41 PLBs/explant) after culturing for 8 weeks. For detection
of genetic variation, a total of 9 SSR primers were used, including EgCIR0409, E¢CIR0905, EgCIR0781, EgCIR0446,
EgCIR1772, EgCIR0337, EgCIR0337, EgCIR0243, mEgCIR0465, and mEgCIRO08. The results found that 2 primers
gave polymorphic banding. EgCIR0905 primer gave polymorphic banding at 50%, DNA banding size at 100-200
bp. EgCIR0446 gave polymorphic banding at 60%, DNA banding size at 100-800 bp.

Keywords: toothbrush orchid, mutation, ethylmethane sulphonate, genetic variation, simple sequence repeat

marker
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Abstract

Intersubgeneric hybridization of ornamental waterlilies within the genus Nymphaea (subg. Anecphya X
subg. Lotos) represents a significant advancement in waterlily breeding. A major challenge in this process is seed
abortion, which prevents the egg after fertilization from developing into complete seeds and cannot germinate.
Therefore, this study was focused on solving such problems with the use of in vitro embryo rescue techniques
with plant growth regulators (PGRs) to mitigate embryo survival rate and germination. Comparative analysis of
embryo excision methods revealed that an embryo removal technique resulted in the highest survival rate
(85%) and the shortest time for embryo greening (3.75 days). Subculturing viable embryos on MS medium with
varying concentrations of 2,4-D showed that 0.1 mg/L 2,4-D significantly (P<0.05) increased germination rates
(95%) and shortened the germination time (5 days). The young seedling (7 days) was cultured on MS basal
medium supplemented with different concentrations of dicamba and BAP to facilitate callus induction. After
four weeks of culture, the optimal response (40%) and callus size (2.87 cm?) were achieved with MS medium
containing 1.5 mg/L of both dicamba and BAP. This finding will assist in promoting the development of
ornamental waterlilies in the subg. Anecphya and other subgenera to be more diverse and rapid in the future.
Keywords: Embryo Rescue, Seed Abortion, embryo germination, Intersubgeneric hybridization, ornamental

waterlily
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Abstract

Etlingera maingayi (Baker) RM.Sm. is a rare plant species in the southern of Thailand. This species is less
usefull for utilization, except for the edible flowers. The aim of this study is to investigate and evaluate the
antioxidant properties of the aerial part of £. maingayi. The dried plant materials were extracted using ethanol
before being subjected to a rotary evaporator for solvent removal. Antioxidant activities were determined by the
2,2-diphenyl-1-picrilhydrazyl (DPPH) and 2,2-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid (ABTS) radical
scavenging assays and ferric reducing antioxidant power (FRAP) assay. The chemical contents of the extract were
measured by Folin-Ciocalteu and Aluminium chloride colorimetric methods for total phenolic content and total
flavonoid content, respectively. The E. maingayi extract showed antioxidant activity as ICso value at 0.56+0.01 mg/ml
compared with Trolox as positive control (ICso = 0.036+0.003 mg/ml) for DPPH assay. The result of the ABTS radical
scavenging activity showed ICso value at 4.53+0.59 mg/ml compared with Trolox as positive control (ICso = 0.28+0.06
mg/ml). Moreover, the crude extract exhibited ferric-reducing antioxidant power (FRAP) at 150.54+1.79 mg FeSOa/g
extract. In addition, the total phenolic and total flavonoid contents of the extract were found as 83.76+3.36 mg
GAE/g of extract and 65.11+6.84 mg CE/g of extract, respectively. These results indicated that the ethanolic extract
of the aerial part of £. maingayi has high antioxidant properties and polyphenol contents. Thus, this species might
be an alternative source of natural antioxidants for utilization in the future.

Keywords: Antioxidant properties, Ethanolic extract, Polyphenol, Zingiberaceae
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Abstract

Zingiber ottensii Valeton is a medicinal plant that belongs to the Zingiberaceae family. It has been used as
traditional medicines for relieving pain and inflammation in many local communities, especially in the lower
southern region of Thailand. Three accessions of Z. ottensii, which included Yala-1, Yala-2, and Yala-3, were
collected from three different sub-districts of Than To district, Yala province. The rhizome oils of three accessions
were extracted using the hydrodistillation method before being analyzed by Gas Chromatography-Mass Spectrometry
(GC-MS). Twenty-four chemical compounds from representing 88.77-94.89% of essential oils were identified, which
consisted of zerumbone, terpinene-4-ol, a-humulene, and sabinene as major constituents. Zerumbone is a
monocyclic sesquiterpene that found the highest percentages of rhizome oils of Yala-1 (51.26%), Yala-2 (46.32%),
and Yala-3 (36.71%). It possesses various bioactivities such as anti-inflammatory, antioxidant, and antimicrobial. In
addition, the soil of three cultivation areas were analyzed for plant nutrients, which included organic carbon (OC),
organic matter (OM), nitrogen (N), phosphorus (P), and potassium (K). Soil sample from Yala-1 cultivation area
exhibited the highest percentages of OC, OM, N, and K. These results may indicate the relationship between soil
fertility and the percentage of zerumbone in Z. ottensii’s rhizome oil, which would provide the benefits to soil-
improving management for maximizing the yields of Z. ottensii cultivation and zerumbone contents.

Keywords: Zingiber ottensii, lower southern region, Gas Chromatography-Mass Spectrometry, soil fertility
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Abstract

Cannabis is plant in the Cannabaceae family, and is generally divided into two categories: marijuana and
hemp. Marijuana has a tetrahydrocannabinol (THC) content of more than 0.3% per plant dry weight, while hemp
has a THC content of less than 0.3% per plant dry weight, which is a quantity within legal limits. Therefore, hemp
is suitable for both medical and industrial applications in the health sector. However, distinguishing between
marijuana and hemp, particularly during the plant's growth stages, is challenging due to their genetic and
morphological similarities. Using Inter-Simple Sequence Repeats (ISSR) molecular marker techniques can quickly
and accurately find the genetic diversity and tell the difference between hemp and marijuana plants. This research
aims to analyze the differences between marijuana and hemp strains, specifically 12 strains, using a set of primers
targeting the ISSR region. Utilizing polymerase chain reaction (PCR) techniques and analyzing the generated DNA
patterns on Polyacrylamide gel, it was found that the DNA patterns generated from the 11 ISSR primers yielded a
total of 230 bands, comprising 8.26% monomorphic bands (19 bands) and 91.74% polymorphic bands (211 bands).
Genetic relationship analysis using the Unweighted Pair-group Method Arithmetic average (UPGMA) method
revealed that ISSR markers could distinctly separate between Thai marijuana-hemp cultivars (Foithong, Hangkrarok,
RPF1, and RPF2). Additionally, ISSR markers were able to differentiate between Thai marijuana and hemp strains.
Hence, these ISSR markers serve as fundamental data for verifying marijuana and hemp plant groups in various
hybrid strains and as foundational data for future plant breeding improvements.

Keywords: Cannabis, marijuana, hemp, ISSR marker
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Abstract

Caladium Bicolor cv. Chaison is one of the queens of the Araceae family. It is classified as a slanted color
Caladium Bicolor cv. Chaichon is one of the queens in Araceae family. It is classified as a slanted color caladium
and a distinctive red stripe. Plant tissue culture technique is an alternative method for mass propagation and
breeding of commercially important plants. However, plantlets obtained from tissue culture require intensive
acclimatization and leaf color changes gradually. Choosing appropriated planting materials reduces plant mortality
during acclimatization phase. The use of light-emitting diodes (LEDs) stimulates the photosynthesis which promotes
plant's growth and production of pigments in many plant species. Thus, the objectives of this study were to
investigate planting materials and intensities of LED on growth and morphology of in vitro grown Caladium bicolor
cv. Chaison after transfer to field conditions. Completely randomized design was used separately between the wo
factors. For planting material, three types; peat moss, soil mixture, and soil mixture with peat moss (at ratio of 1:1)
were trial. In case of LED, three intensities; 50, 100 and 200 watts were applied. The results showed that the
soil mixture with peat moss gave the best performance in plant height at 7.75+4.50 cm and number of leaves at
6.33+1.63 leaves. Leaf morphology was heart in shape and had only green color. LED light at intensity of 200 watts
gave chlorophyll value at 20.17+3.39, color value a* at -13.10+2.30 and value b* at 22.42+3.29. This intensity of
LED was significantly improved the red color of leaves.

Keywords: Caladium Bicolor cv. Chaichon, tissue cultured plant, morphology, soil mixture, LED
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Abstract

This research aimed to study the biological activities of extracts obtained from the peels of fruits,
Tangerine (Citrus reticulata Blanco), Lamai (Baccaurea motleyana (Mall.arg.) Mall.arg.), Jampooling (Baccaurea
polyneura Hook f.), and Mango (Mangifera caloneura Kurz) on growth inhibition of Xanthomonas spp., bacterial
that caused the Canker in Lemon. The crude extracts from fruit peel were done by soaking in 80% ethyl alcohol
for 4 hours and then were evaporated with a rotary evaporator. The 10 mg/mL of crude extracts was prepared

and analyzed for total phenolic content and anti-oxidation by the DPPH method. The results showed that the
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total phenolic compound of the extracts from Tangerine peel, Lamai peel, Jampooling peel, and Mango peel
was 1.72+0.02, 0.50+0.02, 0.72+0.01 and 4.72+0.05 mg GAE/5 ¢ peel dry weight, respectively, and the antioxidant
activity was 43.26+0.89, 22.79+1.77, 19.94+2.36 and 65.08+2.39%, respectively. The crude extracts were used
for growth inhibition of Xanthomonas spp. by the Agar well diffusion method. The results found that crude
extracts from Tangerine peel, Lamai peel, Jampooling peel, and Mango peel were effective in inhibiting bacteria
with average diameters of 13.15+1.23 10.20+1.20 and 10.05+1.30 mm, respectively (p<0.05). This experiment
found that the crude extract from the fruit peels gave biological activities and could inhibit the growth of
Xanthomonas spp.

Keywords: Canker, fruits-peel extract, growth inhibition, lemon
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Abstract

The ready- mixed concrete manufacturing industry from 2021 to 2023 is expected to grow at a rate of
4.0-5.0% per year, with an annual volume of 16 million cubic meters. However, the production process generates
a significant amount of cement dust, which primarily contains calcium (Ca) or a combination of Ca and
magnesium (Mg). This research aims to understand the chemical and physical properties of the samples and
analyze their applicability according to the standards for agricultural lime materials. The quality of the samples
was tested for chemical and physical properties, including mineral composition using X-Ray Diffractometer (XRD)
and X-ray fluorescence Spectrometer (XRF), pH level, moisture content, and Calcium Carbonate Equivalent
(CCE). Physical properties were assessed by particle size distribution for agricultural lime. The samples were
collected from stone mills. The study results showed that the CCE value was 95%, Calcium Oxide (CaO) content
was 49.17%, pH was 9.0, particle size passing through 8 mesh and 80 mesh sieves was 100%, and moisture
content was 0.4%. These properties indicated that the lime materials derived from the ready-mixed concrete
production process meet the standards for agricultural applications, such as soil pH adjustment and providing
essential nutrients for plant growth. Additionally, utilizing these materials can help reduce dust emissions from
stone mills.

Keywords: lime, agriculture, ready-mixed concrete, dust
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Abstract

Vagol belongs to the family of single-domain von Willebrand factor type C (SYWC) proteins, which are
crucial for the innate immunological defense systems of a variety of invertebrates. White Spot Virus (WSSV)
infection improves the expression of the Vagol gene in white shrimp, however protein expression is not validated.
Therefore, this research aims to produce and purify recombinant Vagol protein for implementing in the context of
biological functions. Firstly, the polymerase chain reaction (PCR) technique was employed to amplify Vagol and
the PCR product was ligated to expression plasmids using restriction enzyme digestion and DNA ligation
techniques. The constructed plasmids were then transformed into expression bacteria to overexpress Vagol
protein. Protein purification was conducted by utilizing an affinity chromatography (Ni-NTA column). According to
the outcomes of the experiment, it can be successfully to produce purify the recombinant Vago1 protein, which
has a size of 19 kDa. The above could be useful for the production to clarify our understanding of the role of
Vagol in the immune systems of invertebrates against pathogens.

Keywords: Vagol, Recombinant protein production, Protein purification
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Abstract

sVP28 is a part of the VP28 gene found in a circular RNA derived from White Spot Syndrome Virus
(WSSV), which is one of pathogens that affects the aquaculture of shrimp globally. sVP28 is found to play an
important role in the shrimp immune response. According to previous studies, VP28 protein is one of WSSV
capsid proteins being utilized to produce antibodies able to detect the infection of WSSV in shrimp. However,
no report has established the antibody against the sVP28 protein. Therefore, this study wanted to produce and
purify recombinant sVP28 protein to generate antibodies that are specific to the sVP28 protein. The protein was
overexpressed using bacteria, which was then purified using the protein purification from polyacrylamide gel
instead and the highly purified protein was attainable via this technique. The purified protein can, hence, be
used to generate antibodies, which are able to thoroughly examine the role of the sVP28 protein, as well as
develop new methods to prevent and treat diseases caused by WSSV, which could reduce its impact on the
shrimp farming industry.

Keywords: sVP28, Recombinant protein, affinity chromatography, protein purification
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Abstract

Improving sugarcane varieties to meet desirable characteristics has not yet achieved as much concrete
success as it should. For the most part, sugarcane breeding still relies on traditional techniques, where parent
plants with desired characteristics are crossbred. This conventional breeding method focuses on selecting
external traits, which is a time-consuming process. To develop sugarcane varieties with desirable agricultural
traits that can be recommended to and adopted by farmers, more efficient methods are needed. One such

method is the validation of SNP molecular markers with RAD-seq technology. These markers can be used to
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determine species identity, check hybrid strains, and classify organisms with similar genetic backgrounds. Using
SNP molecular markers and RAD-seq technology to analyze 16 sugarcane species, it was found that each species
had more than 1,900,000 SNPs and 23,000 INDELs, respectively. Phylogenetic analysis related to the sucrose
synthesis gene group, using the Maximum Likelihood method, revealed that the gene grouping is divided into
two large clusters. These clusters correspond to the commercially extractable sucrose (CCS) values of the
sugarcane species. Group 1 includes species with CCS values ranging from 9-12, while Group 2 includes species
with CCS values ranging from 13-15. Additionally, the sequence data obtained from RAD-seq technology, besides
identifying sucrose synthesis genes, can also be used as a reference sequence for future research on other gene
regions of interest.

Keywords: Sugarcane, RAD-Seq, Restriction site Associated DNA Sequencing, Breeding program
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Abstract

The objective of this study was to evaluate the yield, yield components, and agronomic traits of 10 BC,F,
populations of soft-cooked rice with aromatic germplasm compared with RJ 22 (non-aromatic rice) and Pathum
Thani 1 (aromatic rice) varieties. The experiment was conducted in a completely randomized design with three
replications at the Ruamijai Pattana Kwamroo Research Station, Pathum Thani, Thailand, during off-season rice
2023/2024. The results indicated that yield components and agronomic traits showed statistically significant
differences, except for plant height and 1,000 grain weight. The RJP19 No.3-3 line had the highest yield 1,366 kg/rai,
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followed by RJP 41 No. 7-2 line (1,297 kg/rai) which was not significant difference from RJ22 but higher than that of
Pathum Thani 1 rice varieties. Whereas yield components and agronomic traits showed no significant differences
compared to control lines. Therefore, these promising lines will be evaluated in the target growing area in future.

Keywords: Yield, crop improvement, aroma traits, backcross population, Oryza sativa L.
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Abstract

In developing new rice varieties, the key factors in selection is seed setting and yield. The temperature
differences have an impact on rice production in each season, especially in dry season which is affected by high
temperatures during the panicle development and grain filling stage. The Ruamjai Pattana Kwamroo Research Station
has created rice populations and selections in order to overcome this constraint. This research was continued from
the former agronomical and yield trial of 12 improved rice varieties in previous study, compared to RJ-11 and RJ-22
varieties. Randomized complete block design (RCBD) with 3 replications was performed in dry season and wet

season of 2023. The results showed that the flowering and harvesting dates of all improved rice varieties grown in
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dry season were 2-4 days faster than those grown in wet season. In addition, the RJP-11, RJP-09 and RJP-08 gave
the shortest periods of the two characteristics in both seasons, not significant difference from RJ11. Panicle length
in wet season was significantly difference while not significant difference was not obtained in dry season. Plant
height was significant difference in both seasons. Number of spikelets/panicle, number of panicles/plants, seeds
setting rate and 100 grain weight of all improved rice varieties decreased in dry season at 15.01, 11.38, 4.99 and
4.38%, respectively, significant difference when compared to wet season. In our experiment, RJP-03 and RJP-09
variety had a high yield in dry season (870.40 kg/rai and 866.15 kg/rai) and wet season (969.47 kg/rai and 946.94
kg/rai), respectively. Both improved rice varieties will be further brought to study yield trials in the research station.

Keywords: Oryza sativa L., rice breeding, yield trial, agronomic traits, yield components.
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Abstract

The objective of this study was to evaluate the agronomic traits and physical and chemical grain quality of
10 varieties of Khao Dawk Mali 105 germplasm resources in Ruamjai Pattana Kwamroo Research Station in
comparison with Khao Dawk Mali 105 and RD15. This study was set on the completely randomized design (CRD)
with three replicates at the research station during wet season in 2023. The results of the study found that the
germplasm resources for Khao Dawk Mali 105 had a harvesting date ranging from 110 to 126 days, plant height

ranging from 105-169 cm, number of tillers per plant ranging from 6.00-17.67, number of panicles per tiller ranging
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from 5.33-15.33, panicles length ranging from 16.00-39.00 cm and 100 grain weight ranging from 2.33-2.83 ¢.In terms
of physical grain quality, all varieties were classified into slender grain shapes. The average length of paddy rice,
brown rice and milled rice were 10.54, 7.20, and 6.82 cm, respectively. Chemical grain quality in term of the amylose
content was classified into low amylose content (11.42%-16.23%). The average gel consistency was 63 mm and
classified into 3 groups; hard (1 variety), medium (3 varieties) and soft. (6 varieties). All varieties had low gelatinization
temperature (<70 °C). Except HomMaliRJO1 HomMaliRJ03 and HomMaliRJ08 was classified as having a medium
gelatinization temperature (70-75°C) and normal rice grain elongation (<1.9). In this study, two promising rice varieties,
HomMaliRJ03 and HomMaliRJ04, were selected as germplasm resources for Khao Dawk Mali 105 in breeding project
at the Ruamjai Pattana Kwamroo Research Station for improving rice quality. This is to provide information for
developing breeding populations and selecting rice varieties that meet consumer requirements.

Keyword: Khao Dawk Mali 105, grain quality, sermplasm, Oryza sativa L.
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Abstract

Oil palm is a very popular oil crop because it has a high yield potential of oil per area compared to other
oil crops. Currently, oil palm plantation areas are expanded to replace rubber, some fruit trees and in rice fields
leading to the increase in the demand for oil palm varieties with high potential for unsuitable environments. The
objectives of this research are to study the adaptation and yield of 5-year-old SUB-PSU 1 oil palm varieties in rice
field conditions of farmers in Pakro subdistrict, Singhanakhon district, Songkhla province. A total of 5 fields, including
T1 field of Mr. Manee Suksem (1), T2 field of Mr. Manee Suksem (2), T3 field of Mrs.Chao Toden, T4 field of Mr. Suijit
Soisoon and T5 field of Mr. Pongpoj Maduea were selected. Completely randomized block design with 4 replications
was performed. Each replication consisted of 3 plants. Climate data in 2012-2014 showed that rainfall, evaporation,
average temperature and relative humidity were suitable for standard growth. Soil analysis revealed that planting
fields had a relatively suitable pH level, rather high amount of total nitrogen and available phosphorus (Avai.P)
while total phosphorus was lower than standard. Thus, fertilization management to oil palm growers is
recommended according to leaf analysis. For vegetative growth and yield components, it was found that the oil
palm Sub PSU1 grown in T3 and T5 had good responses. Analysis of genetic heritability and correlation revealed
that stem height, leaf dry weight, fresh fruit bunch, average bunch weight and number of bunches had high genetic
heritability and positively correlation with oil yield. Therefore, T3 and T5 could be used as a model for growing oil
palm in rice field condition areas.

Keywords: Oil palm, soil properties, growth, genetic heritability, Songkhla lake basin
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Abstract

Silicon fertilizer is a beneficial nutrient that is widely used in rice because silicon contributes to high level
of photosynthesis and the content of nitrogen. Silicon also improves the drought resistance of plants. The aim of
this study were to investigate the effects of silicon on growth and physiology characteristics of Dok Pa Yom rice
under water deficiency. The experiment was undertaken in completely randomized design (CRD) with 3 replicates,
dividing the experiment into 3 groups, including adding calcium silicate at doses of 0.0 3.5 and 7.0 ¢ by fertilizing
the soil along with planting. When the rice was 40 days after planting water was abstained for 7 days. The results
showed that the use of calcium silicate statistically increased the fresh and dry weight compared to those without
calcium silicate. Results of the study of relative water content and leaf greenness showed that statistical differences
were not detected among rice plants treated with different levels of calcium silicate. According to the study, calcium
silicate at 3.5 and 7.0 g alleviated the effects of water deficiency in rice.

Keywords: growth, local rice varieties, silicon fertilizer, water deficiency
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Abstract

Thailand's energy demand is increasing, and a significant portion of the energy used is still imported from other
countries, up to 55%. The government has a policy to reduce fuel imports, and one approach is to produce
alternative energy from energy crops. Sugarcane is another type of plant that can be used to produce alternative
energy in the form of heat energy, bio-gas, and ethanol. The Department of Agriculture has been researching and
developing improved sugarcane varieties for continuous improvement, from crossbreeding and selecting varieties
to evaluating yields and studying the potential for biocenergy production. The goal is to develop sugarcane varieties
with the potential to produce bioenergy. Research was conducted using high-yielding sugarcane varieties to evaluate
production performance in the standard trials at the Khon Kaen Crop Research Center and the Nakhon Ratchasima
Agricultural Research and Development Center. Between 2021 and 2024, the potential for producing biogas and
ethanol was studied. It was found that there are high-yielding sugarcane varieties that provide high production, such
as KKO7-250, KKO7-599, KK12-050, KK12R-186, KK13-203, and KK13-330. There are also high-sweetness sugarcane
varieties, such as UTe05-110, UTe05-112, KK07-599, KK12-050, KK12R-186, KK13-330, and KK13-470. When analyzing
the potential for methane gas and ethanol production, it was found that the U-thong 2 and Khon Kaen 3 varieties
have the highest theoretical potential for methane gas production. However, the KK13-203 variety has the highest
experimental potential for methane gas production. Additionally, there are high-yielding sugarcane varieties with
the potential for high methane gas production, such as KK07-250, KK07599, KK12-050, KK12R-076, KK13-114, KK13-
171, KK13-203, KK13-330, and K88-92. There is a trend towards high methane gas production in relation to high-
yielding varieties. In terms of ethanol production from sugarcane juice and bagasse, it was found that there are high-
efficiency sugarcane varieties for ethanol production, such as KK13-203, KK11-158, UTe05-102, UTe05-110, and
UTe05-112.

Keywords: bio-energy cane, biogas, ethanol, red rot wilt disease, batch fermentation
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Abstract

The changing weather conditions and fluctuations in sugar prices in the global market are among the
key factors affecting sugarcane production and farmers' decisions in choosing crops that provide better returns.
This leads to inconsistent and insufficient sugarcane quantities in Thailand to meet the demands of the
sugarcane and sugar industry. Therefore, to ensure the production stability of Thailand's sugarcane and sugar
industry, one approach to address this issue is to use high-yielding and high-sugar content varieties suitable for
the specific area. Sugarcane varieties are considered a low-cost factor compared to other factors in the
production process. Farmers who choose sugarcane varieties suitable for their areas can increase productivity
and returns. Thus, developing and selecting new sugarcane varieties with high productivity and adaptability to
environmental conditions in sugarcane-growing areas are the main objectives of the sugarcane breeding program
in Thailand. Nakhon Sawan Field Crop Research Center has developed a promising sugarcane clone, NSUT13-
313, which is a hybrid derived from Q85 and DOA U-Thong8 and suitable for loam, clay-loam, and clay, soils
under rainfed conditions during 2013-2024 . NSUT13-313 exhibited high yields, surpassing the notable varieties,
DOA Khon Kaen 3 (DOA KK3) and LK92-11, across 23 environments in plant cane, the 1* and 2™ ratoon crops.
NSUT13-313 yielded an average of 18.0 tons/rai, higher than DOA KK3 (15.8 tons/rai) and LK92-11 (14.3 tons/rai)
by 14% and 267%, respectively. Its sugar yield of 2.51 tons CCS /rai was also higher than DOA KK3 (2.22 tons
CCS /rai) and LK92-11 (1.97 tons CCS /rai) by 13% and 28%, respectively. Additionally, it had a CCS value of
14.2, which was not significantly different from DOA KK3 (14.2 CCS) and LK92-11 (13.8 CCS). Furthermore, it
exhibited moderate resistance to red rot and wilt diseases under artificial inoculation. NSUT13-313 is being
considered for release as a new sugarcane variety, expected to enhance cane growers' profitability, particularly
in the central and northern regions. This improved sugarcane is a valuable contribution and meets the needs
of Thailand's sugarcane industry and related sectors.

Keywords: Sugarcane, Breeding, High yield, CCS
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Abstract

Collection and selection of Black Galingale plants in the planting area were carried out in 2022-2023. The
objective is to select Black Galangal plants with high amounts of important substances. From commercial planting
areas in Phitsanulok, Phetchabun, Loei, and Phayao provinces, the selection of Black Galangal plants, both red and
green leaf groups, totalled 10 planting areas, using criteria for the maturity of Black Galangal plants in the plot. The

colour of the leaves and heads corresponds to the species has good Black Galangal plant management and no
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outbreak of Wilt disease was found. The farmers who owned the plots participated in selecting Black Galangal plants
with outstanding characteristics. And were planted and selected at the trial plot of the Phetchabun Highland
Agricultural Research Center, Khao Kho District, Phetchabun Province, totalling 50 clones. Record the botanical
characteristics of Black Galingale and growth information harvested. Black Galingale can be classified into 3 groups
according to the size of the rhizomes: 1) large rhizomes (weight more than 200 g), 2) medium-sized rhizomes (weight
100 - 200 ¢) and 3) small rhizomes (weight less than 100 grams) and proceeded to plant and compare the selected
lines from 2022 in planting conditions suitable for the planting area, totaling 10 clones. Found 5 outstanding Black
Galingale clones, including the PK5 clone, the LS1 clone, PB4 clone, PH1 clone and PY1 clone had outstanding
growth and had the highest total rhizome production.

Keywords: Black Galingale, clones, planting area, collection and selection
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Comparison of 12 Clones of Robusta Coffee, Set Number 8 (Phase 2)
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Abstract

Robusta coffee production in Thailand has a relatively low average yield of 100 kg per rai. Most farmers are
still in short supply of high-yielding Robusta coffee trees with a large bean’s size and its quality. Chumphon
Horticultural Research Centre continued to develop Robusta coffee clones to obtain the best clones with high yield
stability which can be released to the farmers. In this investigation, 12 clones of Robusta; FRT107, FRT137, PPO1,
PP05, SCO5, SKEQ1, SKE06, SC12, PA03, TSTO7, TST08 and Chumphon 2 (as control) were compared using randomized
complete block design (RCBD) with 3 replications. The plants were grown at spacings of 3 x 3 m at Chumphon
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Horticultural Research Centre during October 2016 to September 2023. The results showed that TST08, TST07 and
SC12 had high productivity in the four consecutive years. The average bean yield of those clones was 307.97, 306.27
and 284.54 kg/rai/year, respectively higher than that of Chumphon 2 (224.23 kg/rai/year). Caffeine percentage of
tested clones ranged from 1.45 - 2.27%. SCO5 clone had the lowest caffeine percentage. For 100-bean weight it was
shown that PPO1 clones gave the highest result at 25.67 grams. Clone TSTO08 clones gave the highest out-turn rate
at 22.98%, followed by PP05 clone (22.23 %). Premium-sized beans in the range of number 16-20 were produced
by clone PP0O1, PP0O5, SCO5, SKEO1, SC12, TSTO7 and TST08. Clone TST07, PA03, TST08 and PP05 clones had good
and healthy vegetative growth leading to the production of high yield and good quality of Robusta seeds. Thus,
those clones will be recommended for the farmers in future.

Keywords: Robusta coffee, yield trial, yield, caffeine, out-turn rate
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Abstract

The Chumphon Horticultural Research Center has continuously developed coconut varieties. Especially
hybrid coconut varieties that have been certified by the Department of Agriculture and received satisfaction from
coconut farmers in changing the original varieties that gave low high yields and low, productivity. As well adapt well
to the environment, it is a native coconut variety. Therefore, the center has surveyed, selected, and collected native
coconut varieties from various potential planting areas that have a good agricultural characteristics.The selected
varieties were planted and collected in germplasm conservation plots. for high yields and good quality selection
with the criteria: yield not less than 70 nuts/palm/year, productive age not more than 4 years, nut size not less
than 1,100 grams/nut, the copra weight not less than 225 grams/nut and copra oil content not less than 50 percent.
The goal is to develop at least 100 coconut lines use as parent palm with outstanding agricultural characteristics
for the development of hybrid coconut varieties. The project was begin in October 2021 and end in September
2023 at the Chumphon Horticultural Research Center, Sawi District, Chumphon Province. From a survey, 17 varieties
compirising 500 native coconuts palms lines were collected and planted for progeny test without statistical planning.
The results identified 11 varieties comprising 125 lines with outstanding agricultural traits, divided into two groups.
Group 1 consists of 6 years old, and group 2 consists 5 years old. In group 1, 8 varieties comprising 101 lines were
selected and evaluated as follows: 1) Sai Bua variety 37 lines 2) Tuen Dok variety 25 lines 3) Hua Ling variety
15 lines. 4) Kon Chuk variety 6 lines 5) Thoeng Bong variety 4 lines 6) Plueak Wan variety 8 lines 7) Thanan variety
3 lines and 8) So Samutsongkhram variety 3 lines. Group 2, 3 varieties comprising 24 lines were selected and
evaluated as follows: 1) Thung Khlet variety 20 lines 2) Pakchok Phrathong variety 2 lines and 3) Thai Phangan
variety 2 lines, respectively. These selected coconut line will be used as the genetic database for good agricultural
characteristics parental lines to further to further enhance coconut breeding programs for researchers.

Keywords: native coconut line, high yield, copra, oil content of copra
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Abstract

Crossing guava for use in selection for fresh consumption with high vitamin C content was conducted
at the Loei Horticultural Research Center during 2022-2024. Preliminary criteria selection revealed that at least
for 7 lines. Contain vitamin C higher than 300 milligram per 100 gram fruit weight (gFP), 5 lines include
301-402-14, 301-402-3, 301-402-19, 401-1081-138 and 501-303-2 had an average of vitamin C of 323.8, 323.3,
309.6,308.1 and 303.5 milligram/100 gFP, respectively. Three lines, e.g. 209-101-2, 401-1081-138 and
402-203-66 had fresh fruit weight higher than 300 gram (486.1,479.2 and 387.6 gFW, respectively). Four lines,
e.g. 301-402-3, 501-303-2, 301-402-14 and 401-1081-138 had average sweetness at 12.5, 11.1, 11.0 and 10.8
brix, respectively (higher than 10 “brix). Time required for the first flowering after planting was 1.2-1.4 years and
the production 9-40 fruits per plant.

Keywords: Guava, selection, vitamin C, fresh fruit consumption
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Abstract

Local rice varieties in the southern region are distinctive and beneficial genetic resources. They are
important genetic resources for improving rice varieties to cope with changing environmental conditions. This
study aims to assess the genetic structure and diversity of 21 local rice varieties in the southern region using
morphological and agricultural characteristics, consisting of 16 traits. These traits include plant height ranging
from 130 to 182 centimeters, number of tillers per hill ranging from 6 to 21, leaf blade length ranging from
13.2 to 30.0 millimeters, leaf blade width ranging from 55.4 to 79.2 centimeters, leaf blade thickness ranging
from 1.0 to 4.1 centimeters, stem diameter ranging from 5.0 to 8.0 millimeters, panicle length ranging from
24.0 to 35.6 centimeters, 100-seed weight ranging from 2.0 to 3.9 grams, leaf pubescence, leaf blade color, leaf
sheath color, ligule color, ligule shape, auricle color, collar leaf color and number of secondary branches. Using
the UPGMA (Unweighted Pair-Group Method with Arithmetic Averages) group method, the rice varieties were
grouped into 5 groups. Group 1 comprised 3 varieties including Nahng Mah, Gan Tang, and Chaw Khao. Cluster
2 had the highest number of varieties, with 6 varieties including Chawng Nahng, Jam Pah, Sahn Suay, Mae Yae,
Nah Tawee, and Ruang Ngahm. This was followed by group 3 with 5 varieties including Look Pueng, Sai Chaw,
Je Li, Meuang Sai, and Look Krahd. Group 4 consisted of 2 varieties including Chaw Tah Ni rice. and Gue Se Khao,
while group 5 comprised 5 varieties including Glib Mek, Khao Suraj, Pah Di Gay Ga, Khao Pom, and Gram Grai.
This data provides valuable foundational information for rice breed improvement and conservation efforts
in the future.

Keywords: local rice varieties, classification, morphological traits
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Abstract

Oil palm currently faces a serious problem due to the outbreak of basal stem rot disease, resulting in
decreased production. This research aims to investigate the transcriptomics of oil palm in response to Ganoderma
boninense infection using RNA-Sequencing techniques and identifies genes associated with disease tolerance. Two-
year-old oil palm seedlings, obtained from germinated seeds co-cultivated with Ganoderma boninense, were used
in this study. These seedlings were then classified into three groups based on a disease severity index: tolerant,
susceptible, and control (non-inoculated). Gene function analysis using the KEGG database revealed that the tolerant
oil palm's response to Ganoderma boninense involved the plant hormone signal transduction pathway. The main
processes include alpha-Linolenic acid metabolism for jasmonic acid signaling and phenylalanine metabolism for

salicylic acid signaling. Both processes included four up-regulated genes: jasmonate ZIM domain-containing protein
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(JAZ), jasmonic acid-amino synthetase (JAR1), regulatory protein NPR1 (NPR1), and transcription factor MYC2 (MYC2).

The genes identified as potentially involved in basal stem rot disease tolerance could be useful for future oil palm
breeding selection processes.

Keywords: oil palm, basal stem rot disease, transcriptomics
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Abstract

Stevia (Stevia rebaudiana Bertoni) is a plant which high sweetness, but non-caloric. Now, stevioside has
been used incorporate it in numerous food products for conscious consumers and commonly grown in the
North of Thailand. This study was investigated genetic relationship, yields, biochemical characteristics such as
stevioside and antioxidant of stevia 3 clones; SMOL2 SMOL3and SMOL4. The experiments were designed to
RCBD with 7 replications under 2 locations 1) farmer's field in Samoeng district (700 meters above sea level)
and Chiang Mai Royal Agricultural Research Centre (Khun Wang at 1,300 meters above sea level) Chiang Mai
Province. Genetic relationship was analyzed by Random Amplification of Polymorphic DNA (RAPD) technique;
the result showed all of stevia 3 clones have been closely related genetic relationship but not the same clone.
Clone SMOL3 has higher genetic similarity with SMOL4 than SMOLZ2. Yield and biochemical characteristics were
evaluated; the results showed fresh and dry weight of all stevia clones at 700 meters above sea level was not
significantly different. However, clones SMOL3 showed the highest fresh weight and dry weight, but SMOL2 gave
the highest of stevioside and antioxidant at 7.59 ¢/100¢ and 50.96 mg Trolox/g, respectively and significant
differences from other clones. While at 1300 meters above sea level, fresh and dry weights and stevioside were
not significantly different. SMOL2 showed high fresh weight at 618.84 kg/rai, dry weight at 117.10 kg/rai, and
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steviside at 7.06 ¢/100g, but SMOL3 gave the highest antioxidant and significant differences from other clones.

Keywords: stevia, yield, biochemical characteristics, stevioside
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Abstract

Etlingera is a genus of herbaceous perennial plants belonging to the Zingiberaceae family. Several
species of Etlingera have been used as foods and folk medicines. However, many species do not know their
therapeutic properties and application widely. Hence, the volatile oil compositions of two Etlingera species
including £. pauciflora and E. littoralis, which were collected from Satun province, were studied. The essential
oils of leaves and stems of plant samples were extracted using the hydrodistillation method and then analyzed
by Gas Chromatography-Mass Spectrometry (GC-MS). The E. pauciflora essential oil contained B-pinene (68.21%)
and o-pinene (16.34%) as major components, whereas the dominant constituents detected in E. littoralis
volatile oil were 1,8-cineole (20.55%), B-pinene (18.42%), a-pinene (15.65%), and sabinene (13.69%). These
identified compounds would relate to the therapeutic attributes of Etlingera species. However, the bioactivities
of their volatile oils need to be further investigated to prove their medicinal properties before being promoted
to their application in the future.

Keywords: £tlingera, Zingiberaceae, Satun Province, Gas Chromatography-Mass Spectrometry

97



AAULBUITLAALNDNITIAIUNFRARAZAMUFUNUS T TuIn1svaslnan lunialdvasdszinalng
DNA Barcoding for Identification and Phylogenetic Relationship of Zingiber ottensii Valeton in
Southern Thailand

1* v 1 1
S3ins widesdnyad  ofmny WA uaz vaanT EuRUNIY
1* 1 1

Luangsuphabool, T. , Wongpia, A. and Samphunphuang, C

P dinddeimumeluladyanin nsadvinsinuns #.5580 8.5U3 2.Unusil 12110
! Biotechnology Research and Development Office, Department of Agriculture, Rangsit, Thanyaburi, Pathum Thani 12110
*Corresponding author: theerapat.l@doa.in.th

UNAnga

Inasi (Zingiber ottensii Valeton) LﬂuwmauuiwwmammLLauuamﬂaﬂmmwmﬂimmmﬂiumﬂl‘m n1358Y
ﬂjumwmaﬂbammﬂwaviﬂjawmvwwamﬁmmmLLmL‘wmammm Tnotamsetedilussey muaaummmmuamulwa
nsfnwiiiinguszasdiionaaeulszdnsnmaesiiiueuisianlunsdnduwunedn wasfinwianuduiusidadiaunis
amwﬂ,‘wamLLauwmﬂaﬂqummq 9 TngldRduaunslansumis /7S waz rps16 Tumsiasizinuduiiusmadiauinis
913N WU dums /7S BUszansaingslunisseyrialwad Jsanmnsadwunlnadiosnainnseiiefiana (2
spectabile) waznszile (Z. zerumbet) Tuvassdiiumia rps16 lanunsaldlunisdndwunlnan waznseilesanaindiule
NNMTIATIEIMuNsATUGUeIiule TS Sy rps16 viliaundeiu uazeudaaulunsszyvinialuana
Bldasnniu uaﬂmﬂuaawummmamwuﬁmmmmm'ﬁsumiwamumw:ﬂﬂamﬂumvm (Z. zerumbet) unnninseite
Wana (Z. spectabile) %naamﬂaanﬂuaﬂwmgamgm’mEJ'lﬁuaasuammLasmm
AdAgy: Tnadn Adueuislan n1sdndiuun mNduRUSIFdIuuINIs

Abstract

Phlai Dam (Zingiber ottensii) is a high-value medicinal plant that popular cultivated in the southern Thailand.
Species identification of Zingiber genera have been difficult based on morphological characters alone, especially in
immature stage or herbal raw materials. The objective of this study is to test the efficiency of DNA barcode loci for
species identification and investigate on the phylogenetic relationships between Z. ottensii and other species within
genus Zingiber. Two DNA loci of /TS and rps16 were chosen for phylogenetic analysis. The /TS locus showed a high
efficiency for identifying Z. ottensii species which could be separated Z. ottensii from Z. spectabile and Z. zerumbet.
While the rps16 locus could not separate Z. ottensii from Z. zerumbet. Phylogenetic analysis based on combination
of ITS and rps16 regions made confident and clear identification of the species. In addition, the phylogenetic
relationship of Z. ottensii was more closely related to Z. zerumbet than Z. spectabile. Similar result was obtained
from morphological characters of inflorescence and rhizome.
Keywords: Zingiber ottensii, DNA barcoding, identification, phylogenetic relationship
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Abstract

Kratom is a perennial plant that has medicinal properties. The main substance is the mitragynine group.
Applying tissue culture techniques through callus formation is one way to propagate plants and produce important
substances. Thus, the objectives of this research were to study the effects of sources of leaf explants, plant growth
regulators and culture conditions on callus induction. The leaves from filed grown plant were collected and surface
sterilized with 20% Clorox for 20 minutes. They were then cultured on Murashige and Skoog (MS) medium
supplemented with various concentrations of Ns - benzyladenine (BA) and/or 2,4-dichlorophenoxyacetic acid (2,4-
D) and cultured at 25+2 °C for 10 h under a photoperiod. After culturing for 4 weeks, the results found that MS
containing BA and 2,4-D at same concentration of 0.5 mg/L gave the highest callus induction and callus fresh weight
at 100% and 194.25 g, respectively. The characteristics of callus was friable callus with white and yellowish. For
studying source of explant (young leaves from field grown plant and in vitro seeding) and culture conditions (in the
dark, light conditions and light emitting diode light), the result found that young leaves from in vitro seedlings and
maintained in the dark gave the best in callus fresh weight at 65.79 g after culturing for 4 weeks. Therefore, it can
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be concluded that leaf explant from in vitro seedlings cultured on MS medium containing 0.5 mg/L of BA and 2,4-
D and maintained in the dark gave the suitable for callus induction in kratom plant.
Keywords: kratom, callogenesis, leaf explant
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Abstract

Plai-Dum (Zingiber ottensii) is a local medicinal herb, primarily found in southern Thailand. It belongs
to the Zingiberaceae family, which is characterized by the presence of zerumbone content in essential oils for
antimicrobial, anticancer, and anti-inflammatory activities. In this study, the genetic diversity and identification
of Plai-Dum were achieved through molecular markers. A total of 34 accessions of Z. ottensii from Thailand
and 19 accessions of other Zingiber species were collected. Fifty-eight simple sequence repeat (SSR) primer
pairs were screened, and 33 pairs of primers were able to amplify DNA through PCR. Of these, 14 pairs of SSR
primers were found to be polymorphic in Z. ottensii and other species. A total of 150 alleles were detected,

with an average of 10.71 alleles per primer. Cluster analysis and dendrograms based on genetic relationships
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using the unweighted pair group method with arithmetic mean (UPGMA) classified all accessions into three
clusters. Cluster | consisted only of Z. ottensii accessions. Cluster Il included 13 Z. zerumbet accessions, 2 Z.
flavomaculosum accessions, 1 Z. montanum accession, and 1 Z. parishii accession. Cluster Ill consisted of 2 Z
officinale accessions. The similarity coefficient ranged from 0.57 to 1.00, with an average of 0.83. All Z ottensii
accessions had the highest genetic similarity coefficient (1.00), indicating that they were identical clones with
the same genetic information. This may be due to the popular method of Plai-Dum propagation, which
involves separating rhizomes through asexual propagation, resulting in genetically identical offspring. The
ZOSSR25 marker was found to be effective in distinguishing Z. ottensii from other species, demonstrating the
power of SSR markers as fast and reliable tools for identifying seedlings in plantation establishments.

Keywords: Zingiber ottensii, SSR, genetic diversity, identification
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Abstract

The effect of paclobutrazol (PBZ) on the slow growth of Momordica cochinchinensis (Lour.) was studied
for in vitro preservation. In vitro shoots were cultured on MS (Murashige and Skoog) with PBZ at concentrations of
0, 1, 2, and 4 mg/L and maintained at 25 + 2 °C under 14 hours photoperiod. The results revealed that PBZ caused
a significant decrease in shoot height and number of leaves per plantlet. MS medium supplemented with 4 mg/L
PBZ gave the shoot height at 2.18 cm and a number of leaves at 5.2 leaves/plantlet, significant difference from the
medium without PBZ (shoot height at 3.2 cm, 6.4 leaves/plantlet). After treating shoots on medium with PBZ for 3
months, shoots were cultured on MS medium with 1 mg/L IBA for root induction. It was found that the shoot
obtained from MS medium supplemented with 4 mg/l PBZ gave the shoot height at 2.20 cm and root length at
0.86 cm, significant difference with medium without PBZ (shoot height at 2.76 cm and root length at 3.38 cm).
Therefore, the most successful method of using PBZ for the in vitro slow growth and preservation of
M. cochinchinensis (Lour.) Spreng is at a concentration of 4 mg/L.

Keywords: Momordica cochinchinensis (Lour.) Spreng, in vitro conservation, slow growth
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Abstract

Chanthaburi or Prang-Thee pepper is a native variety in Chanthaburi province. It is identifying plant
varieties based on morphological characteristics, which can be difficult. This research aims to study the
development of DNA barcodes for the identification Chanthaburi pepper using the rbcL gene. The results found
that the rbcL gene of Chanthaburi pepper is 700 bp. For alignment analyzed against the GenBank database, it
was found that there is a similarity with the rbcl gene in Piper nigrum L. (EF450315.1), P. laetispicum (EF591353.1)
and P. austrosinense (EF450305.1) with £ value of 0.0 and a homology identity of 99.43%. Subsequently, the
capability to be a DNA barcode was studied using the DNA Subway program with all 15 species of the Piper
genus. It was found that high similarity with the rbcL gene of the Piper genus, with homology identity ranging
from 98.26% to 99.43%. The nucleotide sequence divergence, calculated by K2P distance at 0.008, aligns with
the phylogenetic relationship diagram in evolutionary genetics. This research indicates that the rbcL gene
sequence could be used as a DNA barcode which is basic information for studying or classifying plants in the
Piper genus.

Keywords: Pepper, DNA barcoding, Phylogenetic tree
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Abstract

Study on pollen storage of date palm was carried out to preserve pollen for cross-seasonal mixing and use
in breeding improvements. Pollen grains of date palm variety KL1 was extracted from the male flowers and the
moisture content of pollen was reduced using drying room or freeze drying technique. Dried pollen were then
exposed to various temperatures including room temperature (25°C) 4°C, -20°C, and -196°C. Pollen germination
after 6, 12, and 18 months was recorded. Results revealed that at temperatures of -20°C and -196°C, the storage
duration extended beyond 18 months, with average germination percentages of 72.67% and 79.91%, respectively.
Reducing moisture before storage using both the drying room method and freeze drying technique still maintains
the viability of pollen grains at satisfactory levels.

Keywords: Pollen Storage, Date Palm, Phoenix dactylifera L.
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Abstract

African violet is the queen of purple flowers and also an ornamental plant with beautiful leaves and flowers
but has a limit on the period of mass propagation. Tissue culture is an effective method to increase the number of
plants in a short time. Therefore, the objectives of this study were to increase the efficiency protocol for the
propagation of African violet. Different types of explants (petiole, leaf apex and leaf base) were cultured on
Murashige and Skoog (MS) with various types and concentrations of plant growth regulators (PGRs). The results
revealed that leaf apex cultured on MS supplemented with 1 mg/L indole-3-acetic acid (IAA) and 5 mg/L benzyl
adenine (BA) gave the highest shoot induction at 100 percent after 8 weeks of culture. Haft strength MS medium
with 0.2% activated charcoal (AC) gave the best growth rate at 100 percent after 6 weeks of culture. For root
induction, 1/2MS without PGRs gave the highest root formation at 81.48 percent after 3 weeks of culture.
Keywords: explant, culture media, shoot induction
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Abstract

This research aim to study the phytotoxicity of photosynthesis inhibiting herbicides in Musa (AAA) ‘Kluai Hom
Thong’. The experiment was conducted at Mueang Phetchaburi district, Phetchaburi province. The experimental
design was arranged in a RCB with five replications and four treatments including ametryn 50% SC, amicarbazone
70% WG and diuron 80% SC at 400, 168 and 400 g ai/rai respectively. compare with nontreated. The results showed
that ametryn, amicarbazone and diuron is severely toxic at 3 days after application. The cigar leaf and other leaves

exposed to herbicides changes to grayish brown. The leaf blade necrosis from margin approaches midrib. Then
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there is moderately toxic at 7 days after application. The cigar leaf can then grow normally. The leaf Ill changes to
brown, necrosis, but the petiole, leaf sheath and pseudostem are still green. Musa (AAA) ‘Kluai Hom Thong’ can

then grow normally 15 days after application.

Keywords: Musa (AAA) ‘Kluai Hom Thong’, phytotoxicity, photosynthesis inhibiting herbicides
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Abstract

This study aims to compare the different types of packaging in maintaining the quality of sapodilla fruits
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cv. ‘Makok’ during storage. Harvested and sorted sapodilla samples were cleaned and then dipped in 0.2% of
ethephon solution to ensure uniform ripening of the fruits before packing in 5 packaging types (500 grams/pack),
namely, tray covered with polyvinyl chloride (PVC) stretch film, tray packed in modified atmosphere (MA) low-
density polyethylene (LDPE) bag, tray packed in micro-perforated LDPE bag with oxygen transmission rate (OTR)
7,000 cm®/cm?/day, tray packed in micro-perforated LDPE bag with OTR 10,000 cm®/cm?/day and clear
polyethylene terephthalate (PET) tray with a lid. All packaging treatments were stored at 15°C and 90-95% RH for
15 days. The result showed that after 15 days of storage, sapodilla fruits in all packages ripened normally.
However, sapodilla fruits packed in a tray covered with PVC stretch film showed signs of wilting and had softer
flesh than the fruits packed in other types of packaging, as evidenced by a high weight loss value of 3.499%, while
the fruits packed in PET tray had the lowest weight loss value for only 0.83%. Meanwhile, the sapodilla fruits
packed in various types of LDPE bags could be delayed in ripening more slowly than fruits packed in a tray
covered with PVC film and PET tray but the fruits showed bruises and mold on the surface as a result of moisture
accumulation inside the package, causing the fruits became unacceptable. Therefore, in this study, it was
concluded that a PET tray with a lid was the most suitable for packing sapodilla fruits.

Keywords: Manilkara zapota (L.) P. Royen, storage, packaging
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Changes in Physical and Chemical Characteristics of Sapodilla Fruits cv. ‘Makok’ at Different
Maturity Stages

1

v g

Us9ANR U a3tlYY gasTalan  ANTUNS aeTuns uas Asnud A3SySal

1* 2 1 1
Kwanhong, P. , Suwanchom, O. Songchan, K. and Srithanyarat, S.

! nediduuasianimgmavdimaiuifeuasssUidananuas naRnnsnees 50 ouunalstu WNImAET 1WEIRINg NFIMHLYLAT 10900
! Postharvest and Processing Research and Development Division, Department of Agriculture, 50 Phaholyothin Rd., Ladyao, Chatuchak,
Bangkok 10900

2 qugidouasianmainensglui nadvinisinens 197 wuil 3 duarassia sunedilse Smiagluy 64120

2 Sukhothai Agricultural Research and Development Center, Department of Agriculture, Khlong Tan Subdistrict, Si Samrong District,
Sukhothai Province 64120

*Corresponding author: pkwanhong@hotmail.com
UNANED

azyaidunaludssinvlaouuamedn ssoznanfuiodanuddynooigmaiivinw 01gn1smain ua
annnsuslaa winduieiluszesiioouduluvilvasysluannsafauamuamaadiolslunsuiinela uasmnif
Aerluszeziunifuluilunenemsavhaevesauisuaniannunds Snisdaindognsivinuduas nsfinw
nsasuulasdnuaiznesnienmuasiaiiveswaazyeiuguznoniiiuifelussosiuifeans 4 fu 4 svez (@1gifiufen
210 230 250 uag 270 Fundsaenu) TmguszasaiionadeUAUA ML ITEEMIRUR M AL Uaryaug
uznanluidenisan nansfinynum naazsluuasszsnfufoddnvasnnennuanaiiimdaiuieuadnis
ungniiumnaeiu Inenaazaaiiengfiuien 210 Sundsaenuiu Suwiananeunnadn (A memKaRas 4.1 lwufiung) A2
wafidden Wonaanilsanfdinuasiuues Suuuvesdeiiazanslavionun (T5S) s 17.3 wWesidun naazuafieny
uifen 230 Yundsrenuiu suinmalygiu (wemnands 4.6 wuians) Awaiddeeundes Wenagnisarifivaiu
(M TSS Wi 22.0 Wesldun) naazuafiengiiuiiel 250 Fundwnenuu naldmdoseunder miueninalads 5.1 wudng
dowaaniian TSS indeifindudu 25.4 wWesldun uarszeniuieigames waazuafiengiuifel 270 undwmenuiu &
yanaleTiagn (uennaaie 5.4 lwufung) nadfdindesouinna fanuuninuasiivosidunnagnainuaouIags
(svanmsenay 59 vasnafiiuiier) Wonagndsavifivumnn Tnefan TSS Aoy 265 Wosibun Feagdlan svos
Lﬁmﬁ‘aﬁm%amigﬁmmzauﬁm%"umaaz:uqmﬂ’uﬁ:mﬂaﬂiumiﬁﬂwm%’;ﬂﬁ fle MlengLAuies 230 - 250 Yundanonuiu
desnuaasuneglusresuiysaualuuninifuly uasnagnissduarummuiioousula (@an TSS ganan 18 wWaesuiun
Fadunummensmileeusulavesuaazuaidionn)

o o w <

AEAgy: 918NIAUAEY AMAIMTAINISAUAEY

111



Abstract

Sapodilla is a climacteric fruit. The maturity stage at harvest can influence on storage life and quality of the
fruits. If harvested at immature stage, the sapodilla fruits will be unable to develop fruit quality for consumption
and if the fruits are harvested over mature or full ripe, they are easy susceptible to microbial and physiological
spoilage and their storage life is considerably reduce. This study aims to investigate the changes in physical and
chemical characteristics of the sapodilla fruits cv. ‘Makok’ harvested at four different maturity stages (210, 230, 250,
and 270 days after flowering) and determine the proper harvesting stages of the fruits for commercial use. It was
found that the sapodilla fruits at each maturity stage had different physical and chemical characteristics both after
harvest and after ripening. The sapodilla fruits that were harvested at 210 days after flowering had relatively small
fruit sizes (average fruit length was 4.1 cm) and green skins. The fruits were astringent and less sweet when ripe,
with an average total soluble solids (TSS) content of 17.3%. The fruits were harvested at 230 days after flowering
had larger fruit sizes (average fruit length was 4.6cm), greenish-yellow skins and sweet taste when ripe (average TSS
content of 22.0%). The fruits were harvested at 250 days after flowering had yellow-green fruit skins (average fruit
length was 5.1 cm). When the fruits were ripe, the average TSS content increased to 25.4%. And the last maturity
stage, the sapodilla fruits were harvested at 270 days after flowering, had the largest fruit sizes (average fruit length
was 5.4 cm). The fruit skins were yellowish-brown, fully or over mature with the high percentage of ripe fruits on
the tree (approximately 59% of the harvested fruit). The fruits were very sweet when ripe with the average TSS
content of 26.5%. In conclusion, the optimal commercial harvesting period for ‘Makok’ sapodilla fruits in this study
was between 230 - 250 days after flowering. Because the sapodilla fruits were in their prime but not over mature
and the ripe fruits had an acceptable level of sweetness (TSS content higher than 18%, which is the acceptable
commercial criteria for sapodilla fruit when ripe).

Keywords: Harvesting stage, postharvest quality
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Abstract

Development of coffee cultivation with rubber in a new rubber plantation system. This experiment was
carried out at a farmer's plot in Saba Yoi District, Songkhla Province, which designed a method for planting
rubber using a planting spacing of 3 x 12 meters and planting Robusta coffee between 1-3 rows by recording
data on the growth and yield of Robusta coffee during October 2022 and September 2023, it was found that
the growth of coffee trees planted with the new rubber system. The girth of the base of the plant is 10
centimeters from the ground. Coffee plantings in 1 row, 2 rows, and 3 rows have girth of 28.20, 27.70 and 25.50
centimeters, respectively. The height of the plant is in the range of 230.90-257.50 centimeters. Canopy width
ranged from 216.53 - 241.17 centimeters and canopy width (north-south) ranged from 243.17 - 262.99
centimeters, without statistical difference. In terms of Robusta coffee production, it was found that there were

65.38, 72.13 and 86.33 branches that yield from 1-3 rows of co-planting coffee with rubber, respectively, with
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branch lengths in the range of 96.02-102.10 centimeters, node lengths in the range of 6.04-6.16 centimeters,
the number of flowering nodes is 10.08-11.83, the number of fruits per node is 5.78-6.67 fruits, and the yield
per plant was 8.71, 7.66 and 9.60 kilograms, with no statistical difference. It shows that planting 1-3 rows of
coffee with rubber in the new system can be grown without affecting the growth and yield of Robusta coffee.

Keywords: Robusta coffee, Rubber tree, Intercrop
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Abstract

Celery (Apium graveolens) seeds imported from Italy and Mexico in 2022-2023 with total 28,897.50 and
24,986 kilograms, respectively. Twenty one samples were randomly sampled to primary examined the contaminated
of weed seeds and identified specie of weeds. Fifteen samples of seeds from Italy were sampled. The result showed
that seeds samples were contaminated of three weed species namely Chenopodium album, Helminthotheca
echioides and Solanum ptychanthum. Five weed species were detected in six samples from Mexico namely,
Amaranthus viridis, Chenopodium murale, Echinochloa colona, Melilotus indicus and Polygonum sp. As a result,
four weed species are important quarantine pests i.e., C. album which is quarantine pest and other three weed
species of C. murale, S. ptychantum and H. echioides have not been reported in Thailand. Seed germination of the
detected weed species were tested using sand and showed germinated. However, the result of inspection at
planting areas including Tak and Chiang Mai Provinces, the quarantine pests were not found.
Keywords: Weed Seed, Quarantine Pest, Seeds
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Abstract

The cultivation of vegetable soybean is often occurs collar rot disease in the rainy season, which
affected the yield. Currently, seed coating technology is being applied to reduce damage caused by the
pathogen. The objectives of this research were selected the appropriate concentration of polymer and quantity
of Trichoderma harzianum for seed coating to prevent collar rot disease. The concentrations of Carboxymethyl
cellulose (CMC) at 0.05 0.1 0.2 and 0.3 %w/w were investigated. Four months after storage, CMC at 0.3 %
showed the highest reduction in seed germination and was used to mix with spore suspensions of T. harzianum
at 10°, 10', 10°® and 10’ spores/ml for seed coating. After coating, the results showed the spore concentration
of all treatments were decreased up to tenfold but the quantities of spore suspensions were not different after
storage for 4 months. In addition, the coated seeds in all treatments had a higher germination percentage than
the uncoated. Seeds coated were tested for control collar rot disease incidence under greenhouse conditions.

The results showed that seeds coated CMC mixed with 10° spores/ml of T. harzianum had a lowest disease
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incidence and disease severity at 33.33 and 27.77%, respectively and the highest reduction rate of disease
severity at 72.23 % while uncoated seeds treatment had 100% disease incidence and disease severity. Therefore,
it was suggested to, coat vegetable soybean seeds with 0.3% CMC mixed with 10° spores/ml of T. harzianum.
This method used to advance the development of coating vegetable soybean seed technology.

Keywords: Seed coating, Collar rot disease, Trichoderma harzianum
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Abstract

This study aimed to study the yield and quality of cherry tomato seeds produced under open greenhouse
systems (netted) and closed systems (Evaporative Cooling System) on the yield and quality of tomato seeds. The
study was conducted at the Khon Kaen Plant Seed Research and Development Center. It is a comparison
experiment. Data were analyzed using Paired t-test statistics to compare means. By comparing 2 methods, 200
plants each, arranged in 5 rows of 40 plants, spacing between rows 80 centimeters, spacing between plants 50
centimeters. Method 1: Grow in an open greenhouse (daytime; 38 °C/80.3%RH, and nighttime; 32°C/84.1%RH) and
method 2: Grown in a closed greenhouse (daytime; 35°C/80.3%RH and nighttime; 27°C/85%RH). Both greenhouses,
size 9x30 meters, the tomato plant age 25 days after sowing were transplant into white planting bags, size 8x16
inches, with contained of coconut coir, raw rice husk, coarse sand (freshwater), and rice husk ash in a ratio of 6:2:2:0.5
by volume. Record the growth data of the tomato plants, including height, canopy size, and plant diameter. At the
seedling stage, the age is 25-39 days and at the 50% flowering stage, the age is 45-47 days. The first flowers bloom
at the age of 43-45 days. Begin harvesting at 70-90 days after transplanting. and collect data on yield, including fresh
fruit weight and seed weight. The results showed that under the open system, cherry tomato seedlings of pure line
AVRDCH6, 30-39 days after sowing, had significantly higher plant height, canopy, and plant diameter (22.33 cm,,
12.54 cm., and 2.96 mm., respectively) than those of tomato plants in the closed system (16.50 cm., 11.63 cm., and
2.87 mm., respectively).Cherry tomatoes grown in the open greenhouse system had their first flowers bloom at 43
days of age, and in the closed greenhouse system their first flowers bloomed at 45 days of age. And growth at 50%
flowering stage was measured, found that under the open greenhouse system, cherry tomato seedlings of pure line
AVRDCH6, age 43 days after transplanting, had significantly higher plant height (99.05 cm.) than tomato plants in the
closed greenhouse system (88.50 cm.).Harvesting cherry tomatoes, the first time was at 43 days after flowering or
at 71 days after transplanting for 7 times, harvesting every 7 days found that under the closed greenhouse system,
the yield of fresh cherry tomatoes was 1,434 grams/plant and the yield of seeds was 7.7 grams/plant, higher than
in the open greenhouse system (800 grams/plant and 3.49 grams/plant, respectively).when comparing the average
fresh fruit yield and seed yield. It was found that cherry tomatoes grown in a closed greenhouse system had an
average fresh fruit yield (204.84 grams per plant) and an average seed vyield (1.11 grams per plant) higher than an
open greenhouse system that produced an average fresh fruit yield (114.34 grams per plant).) and average seed
yield (0.50 grams per plant), which are significantly different.

Keywords: seed, cherry tomato, greenhouse
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Abstract

Study of the effects of fertilizer management on growth and seed yield of cherry tomatoes under
greenhouse conditions. Plan a random experiment in a complete block (Randomized Completely Block Design,
RCBD) with 5 methods, 4 repetitions, namely method 1: add fertilizer at the rate recommended by the
Department of Agriculture, that is, cover the bottom of the pit with chemical fertilizer formula 15-15-15 at the
rate of 30 kilograms per farm and add fertilizer formula 12-24-12 at the rate of 30 kilograms per rai every 15
days. And when the fruit is fully developed before changing color, add fertilizer formula 13-13-21 at the rate of
30 kilograms per rai by adding it every 20-30 days. Method 2: Add chemical fertilizer to the bottom of the hole,
formula 15-15-15, at a rate of 30 kilograms per rai. After 20 days, add chemical fertilizer, formula 12-24-12 at a
rate of 30 kilograms per rai. And when the fruit is fully grown before changing color, add fertilizer formula 13-
13-21 at the rate of 20 kilograms per rai, applied every 20-30 days. Method 3: Apply slow-release fertilizer (IBDU)
formula 20-5-8 at the rate of 20 grams of N per plant were divided into two applications, the first time adding
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8 grams of N per plant at the same time as the seedlings were transplanted into pots, and the second time
adding 12 grams of N per plant 30 days after the first time. Method 4: Apply chemical fertilizer formula 13-13-
21 at the rate of 50 kilograms per rai at the age of 30 and 60 days after planting and chemical fertilizer 13-13-
21 at the rate of 100 kilograms per rai at the age of 90 and 120 days after planting, divided into 2 applications.
And method 5: Add water-soluble fertilizer for tomatoes. The results of fertilizer management on the yield and
quality of cherry tomato seeds in closed greenhouse conditions were found that in the growth stage at 12
weeks of age, treatments 1, 2 and 3 had significantly different plant heights, stem sizes, and number of flowers.
In method 1, the total yield weight was the highest (511.39 grams per plant) and methods 1, 2 and 3 showed
the highest number of seeds and seed weight were significantly different. The results of fertilizer management
on the yield and quality of cherry tomato seeds in open greenhouse conditions were found that in the growth
stage at 12 weeks of age, treatments 1, 2 and 3 had significantly different plant heights, stem sizes, and number
of flowers. In method 1 had the highest total yield (191.42 grams per plant). Methods 1, 2 and 3 had the highest
number of seeds and seed weight, with a statistically significant difference.

Keywords: Cherry tomato, Fertilizer management, Greenhouse conditions
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Abstract

Lettuce is a crop with high market demand, but its seeds are small and thin, resulting in low nutrient
accumulation. Therefore, a study was conducted on the technology of seed pelleting of lettuce seeds with
the plant growth regulator GAs. The objective was to investigate the effects of seed pelleting with GAs at different
vigor on seed quality. The experiment was designed in a Completely Randomized Design with 10 treatments,
each with 3 replications. Seed pelleting treatments with varying seed vigor were conducted with GAs. Standard
germination, field emergence, and speed of germination tests were performed. Results showed that seed
pelleting of medium vigor lettuce seeds with 2% GAs; concentration resulted in standard germination of 98%
and field emergence of 97%, which did not differ statistically from seeds with high vigor. However, speed of
germination tests showed that seed pelleting with 2% GA3 concentration significantly increased the maximum
speed of germination to 13 seedlings per day at a 95% confidence level.

Keywords: lettuce seed, seed pelleting, GA3, seed quality
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Abstract

Study on breaking dormancy method of the velvet tamarind seeds was carried out at Pattani
Agricultural Research and Development Center, Mealan district, Pattani province. The experiment design was a
Completely Randomized Design (CRD) with 4 replications and 6 treatments. The experiment consisted of 6
treatments as follows: 1) non - treated seed (control) 2) soaked — seed in water for 12 hours 3) soaked - seed
in hot water 70 °C for 15 minutes 4) soaked - seed in sulfuric acid 75 % for 10 minutes 5) soaked - seed in
sulfuric acid 85 % for 10 minutes and 6) clipped-seed. The results showed that soaked-seed in water for 12
hours, hot water 70 oC for 15 minutes, sulfurice acid 75 and 85% for 10 minutes and clipped-seed were found
to break dormancy of velvet tamarind seeds. The clipped-seed gave the highest germination of 86.67%,
normal seedlings 82.37% and abnormal seedlings 4.30%. followed by the soaked - seed in sulfuric acid 75 %
for 10 minutes gave germination of 76.50, and abnormal seedlings 4.53%. It indicated that the clipped-seed
was the methods of breaking the dormancy without damaging the germination and seedling growth.

Keywords: Dialium Indum Linn, Hard seed, Dormancy Breaking
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Abstract

Peanuts are an important oilseed crop in Thailand's economy and are in demand for consumption and use
in various fields. However, oilseeds often suffer from a short shelf life, especially the storage for conservation. Seed
moisture content is an important factor for seed quality under storage. Therefore, the objective of this study was
to study the appropriate moisture reduction and moisture content for long-term conservation of peanut seeds in a
Genebank, with the seeds maintaining viability and vigor for breeding work and future use, consisting of 2
experiments: reducing seed moisture with a hot air oven and reducing seed moisture with a humidity reduction
room on the percentage of seed germination. The experimentation plan is split split plot design, the main plot is
the storage method, which is to store in an open and sealed container. The sub plot is the moisture level before

storage, which is 4 and 6 percent, and the initial humidity. The sub sub plot is the duration of storage, which is
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0-12 months. It was found that the moisture content of peanut seeds that had been reduced using a hot air oven
and a dehumidification room was stored for 4 months in sealed containers, the average germination percentage
was not different, and the average germination percentage was more than 80 percent. However, when stored for
12 months, peanut seeds were dehumidified using a dehumidification room at a moisture content level of 4 percent
and packed in sealed containers. It was found that the average germination percentage of the seeds tended to
remain constant (not less than 60 percent). Throughout the shelf life. The humidity of peanut seeds was reduced
to 4 percent by using a dehumidification room, suitable for conserving plant germplasm by using seeds.
Keywords: Seed, Oil seed crop, Dehumidity, Genebank
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Abstract

Soybean is considered an extremely important oilseed crop in Thailand. Most of the seeds have a
short shelf life and are low-quality for long- storage. Therefore, the condition of storage and maintaining
viability are important. Seeds storage in Genebank has two temperature levels, 5 and -10. However, in
conserving plant germplasm, if there is a problem with the cooling system, the cooling system cannot
operate. It may cause damage to the preserved seeds. Freezing is another easy way to conserve seeds. Seeds
cause no loss of viability, no need to plant seeds for regeneration, and reduce conservation costs. Reduce
mutation problems due to crossing over or errors from operations. Moreover, seeds can germinate normally at
room temperature after storage. It reduces the risk of storing seeds in a conservation room only. In this
experiment, the appropriate moisture level of seeds was studied before storing them in cryopreservation. In
the first experiment, 9 varieties of soybean seeds were used: Utsaha A, Nua Nuo, Pha Bong 7, Chiang Mai 6,
Chiang Mai 60, SJ.5, AGS 292, Chiang Mai 1 and Chiang Mai 84-2 at moisture levels 10, 8, 6 and 4 percent,
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stored in cryopreservation for 7 days, it was found that soybean seeds at the moisture level of 10, 8, and 6
percent had higher percentages of germination and average vigor than soybean seeds at the moisture level of
4 percent. The second experiment was the moisture levels of seeds with high germination and vigor selected
to study the effects of storage under cryopreservation for periods of 0, 6, and 12 months. It was found that
when the storage period increased, the result showed that germination and vigor of soybean seeds at
moisture levels 10, 8, and 6 tended to decrease continuously. From the experiment, the cryopreservation
technique can be used to conserve seeds in the Genebank by reducing the seed moisture content between
6-10 percent. Soybeans can be conserved for 12 months.

Keywords: Seed conservation, Soybean seed, Seed drying, Cryopreservation, Genebank
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Abstract

Study of the results of using organic fertilizers together with PGPR biofertilizers to increase the quantity
and quality of cherry and quality of cherry tomato seeds in an organic farming system. The objective is to obtain
planting soil that is effective in increasing the quantity and quality of cherry tomato seeds. It is carried out in a
greenhouse. Khon Kaen Plant Seed Research and Development Center. A Completely Randomized Design (CRD)
experiment with 5 treatments 4 replicates, with potting soil mixtures was planned organic material and biological
fertilizers according to testing methods including 1) Chicken manure at a rate comparable to the soil analysis
value 100% 2) Chicken manure at a rate comparable to the soil analysis value 100% together with PGPR1
biofertilizer 3) Aerated compost at a rate comparable to the soil analysis value 100% 4) Aerated compost at a
rate comparable to the soil analysis value 100% combined with PGPR 1 biofertilizer and 5) Aerated compost at
a rate comparable to the soil analysis value 75% combined with PGPR 1 biofertilizer. The results of the study
found that planting soil with aerated compost at a rate comparable to the soil analysis value of 75% combined
with PGPR 1 biofertilizers gave the highest and different fruit number (28 fruits per plant) and total fruit weight
(124 grams per plant). Statistically significant with not adding PGPR 1 biofertilizer. The application of PGPR 1
biofertilizer together with aerated compost at a rate comparable to the soil analysis value of 75% or 100% and

chicken manure at a rate comparable to the soil analysis value of 100% resulted in the total number of seeds
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and the total dry seed weight was statistically different. This increased from not adding PGPR1 biofertilizers by
29.75% and 40.00% respectively. The results of the seed quality analysis found that every method produced
cherry tomato seeds with seed germination between 96.50-99.00% which is within the standard criteria.

Keywords: Cherry tomatoes, PGPR 1 biofertilizers, Organic farming system
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Abstract

Cassava witches' broom, a major disease transmitted through cuttings. While young infected plants with low
phytoplasma levels might not exhibit clear symptoms, these become distinct in 6-8 month old plants as the
phytoplasma titer increases. This research investigates the potential of Bacillus subtilis for growth enhancement and
inducing disease resistance in cassava against witches' broom. A greenhouse study employed cell suspension and
culture filtrate of B. subtilis No.1. The foliar spray application of this treatment on cassava plants resulted in

increased plant height, weight, and chlorophyll content. Gene expression analysis revealed genes related to disease
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resistance expression and upresulation of the PR genes Me-PR-7f5 and Me-PR-3¢4 at 4 and 6 weeks after spraying
with cell suspension and culture filtrate of B. subtilis No.1 compared to the control group. These findings suggest

that B. subtilis holds promise as a strategy for Cassava witches' broom disease control.

Keywords: Cassava witches' broom, Bacillus subtilis, Growth Enhancement, Induced disease resistance, Cassava
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Abstract
The bacteria plant-pathogen 'Candidatus Liberibacter solanacearum'’, which causes Zebra chip disease
in potatoes, is considered a serious pest that has not yet been present in Thailand. This pathogen significantly
impacts potato production for consumption and processing, with certain species of psyllids acting as vectors for
transmission. To prevent this serious pest from establishing and spreading within the country, thereby causing
damage to domestic potato cultivation, methods for accurate, precise, rapid, and widely accepted diagnosis
were sought. Potato seed tubers imported between 2021 and 2023 were sampled for this purpose. The tubers

were imported from six countries: 1) Australia, 2) Canada, 3) the Netherlands, 4) New Zealand, 5) Scotland, and
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6) the United States, with a total of 134 samples. The samples were examined for symptoms of Zebra chip
disease on the seed potatoes, combined with molecular techniques. The examination results using disease
symptom observation and the Nested-PCR technique did not detect the pathogen causing Zebra chip disease.
Furthermore, follow-up surveys of seed potatoes cultivation field post-importation in Wiang Pa Pao District,
Thoeng District (Chiang Rai Province), Mae Chaem District (Chiang Mai Province), Phop Phra District (Tak Province),
Chiang Kham District (Phayao Province), Phang Khon District and Mueang District (Sakon Nakhon Province), and
Wang Yang District (Nakhon Phanom Province) revealed no symptoms of Zebra chip disease in the potato fields.
This pest inspection data can be used to revise import conditions for potato seed tubers from countries with
existing import permissions and those seeking to open new markets assesses.

Keywords: Potato, Seed potato, Zebra chip, Nested-PCR
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av ¢

Fansal waslad’ weyaissar $dns! Youichi Kobori? waz Alsnil deausefsna’

9

Saengsai W. !*, Ruttawat B.!, Youichi K. 2 and Sakuanrungsirikul S.!

1gueIdeiivlsveunnu suafian suneiios fminveuuni 40000
Khon Kaen Field Crops Research Center, Sila, Mueang Khon Kaen, Khon Kaen, 40000.
2Japan International Research Center for Agricultural Sciences, 1-1 Ohwashi, Tsukuba, Ibaraki 305-8686, Japan

* Corresponding author: weerakorn.saengsai@gmail.com
UNAnE

Tsalurndadulseeesiiddyiiasenuidsmeesannaognamnssuessveding nsunsnszaeedse
famadomennniian waganunsaaevealufuneuiug ffa]ﬁ;ﬁ’umim’mﬁmﬂiaﬂiﬂﬁmmsﬁ&’nﬂ%%@u Tyvannu
wazalaanegs shlnnismsralsaluunsvats masmueslsadsiadsyansam auddeidlaiauismamnauuuing
el loop-mediated isothermal amplification (LAMP) filoa1usne 535 wazanlgaieninan dndunis
Tngoonuuulnsiueiandu imp veudelnlamarauilsalurn s1uau 3 ¢ luiedes Thermostatic colorimeter wag
wrgrdnfagulunisvaass nan1snaaosnuln 35 LAMP da1nulageanunsansaanud elulanataunla i
1.58X10™" copy/pl U un15n51909833 nested-PCR Alalunisnaassi lwgmagﬁigﬁgﬂg@a WUUEN UATT AN
nodeluostlpsansnsonmadelnlanaanainalsalunn unluansansadolilanaaulufoswinugua
fudwsvdila nmsnsreaeuneimaia LAMP laniavan 60 i Tuvasiids nested-PCR laanUssun 2 fu
feu FeagulaiBng LAMP fifanntuiiianusng uasnelunislaau aansoianlslunisanadansedsalale
wanawnluosenounsueneiugieAaidonuuaaiuglaosnaiiusyavsnm

AdnAy: Lsalur ooy Msveneiugesy nAllAwauY
Abstract

Sugarcane white leaf (SCWL) disease is the most important diseases that impact great lost in sugarcane
industries in Thailand. A major disease transmitted through cuttings, poses a significant threat to sugarcane crops.
The highly sensitive detection techniques of the infected seed canes are available but the applications are not
widespread because of the technical complications and high cost. Disease prevention and control are thus less
effective. This research presented a new simple, rapid and less expensive method based on loop-mediated
isothermal amplification (LAMP) system. A set of three primer pairs was designed based on sugarcane white leaf
(SCWL) phytoplasma Imp gene. The result revealed that the LAMP method was as sensitive as those produced
by the nested-PCR. The lowest detectable concentration of phytoplasma was equivalence to 1.58X10™ copy/ul.
The LAMP primers showed the accuracy and specificity in detection of sugarcane white leaf phytoplasma and
non-detectable of the phytoplasmas in grass and cassava. Detection the phytoplasma using LAMP technique
was completed within 60 minutes. It is concluded here that this LAMP method provides a simpler, faster and
sensitive mean for the detection of phytoplasmas associated the sugarcane diseases. This method can be used
as an effective detection technique for the mass screening of the sugarcane prior to propagation or selection
for the healthy mother plant plots in the field.

Keywords: White leaf disease, sugarcane, sugarcane propagation, LAMP technique.

134



sda o/ <

n13nsdtadeuazinnunviinvaadalisesananuiiuiaaiugniniaidi

Diagnostic and Identification of Pospiviroids Associated with Imported Pepper Seeds
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Abstract

Pospiviroids are the one of the important pests that affect plants in the Solanaceae family, including of
pepper, tomato and eggplant etc. They can effects on the plants and the plant products. Infected plants act as
source of inoculum and disease transmit by seed. Disease impacts on the seeds imported and exported because
they due to transmission by seeds. Currently, other countries and Thailand have declared and designated the many
types of posipiviroids as the quarantine pests. In case of the imported seeds must be follow the import conditions.
Each year, Thailand imported the pepper seeds from many countries and the quantity increasing every year. The
both of importing for the parents seeds for produce the seeds and then harvested and export them to abroad as

commercial seeds. Therefore, pospiviroids must be diagnosed in imported pepper seeds. Imported pepper seeds
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were sampled in 2023, with total of 36 samples, originating from 4 countries: the People's Republic of China, India,
the United States, and Israel. RNA extraction was conducted in pepper seeds and detected the posipiviroids by
using the RT-PCR (reverse-transcription polymerase chain reaction) method, then analyzed its nucleotide sequence.
The results of the 3 samples showed positive to posiviroids that all of three samples originating from India. Three

samples were identified

Keywords: Diagnostic, Identification, Pospiviroids, Pepper Seeds Imported
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Abstract

Efficacy of bio-insecticides to control green weevil (Hypomeces squamosus Fabricius) in kratom
(Mitragyna speciosa (Korth.) Havil.) The four recommended concentration of biological substances that control
H. squamosus was choosen including tobacco crude leaf extract (Nicotiana tabacum L.) 10 ml per water
500 ml per dishwashing liquid 100 pl, a commercial products of D-limonene 0.4 ml per water 400 ml per
dishwashing liquid 100 pl, petroleum oil or white oil 1.5 ml per water 500 ml and entomopathogenic fungus-
Beauveria bassiana 10 g per water 100 ml, comparing to negative control (water). A toxicity test was done by
dipping kratom leaves into tobacco, D-limonene and Beauveria and continuously spraying petroleum oil onto

the green weevil every 24, 48, and 72 hours consecutively until the entire green weevil died. After 14
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consecutive days of exposure to green weevil, the higher mean percentage of mortality of H. squamosus
exposed to petroleum oil was seen when compared to D-limonene and control (P<0.05). The mean mortality
was highest at 34.76%, but was not significantly different from tobacco and B. basiana, which percentage
mortality of 20.71 and 16.67, respectively.

Keywords: Bio-insecticides, sreen weevil, Hypomeces squamosus, kratom
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Abstract

Many indigenous plants in Thailand have been documented as having insecticidal properties against
mosquito vector. The objective of this study was to determine the discriminating lethal concentration of three
native plants (Litsea cubeba, Syzygium aromaticum, and Cinnamomum parthenoxylon) against laboratory and
field populations of Aedes aegypti and Aedes albopictus. The method of toxicity testing through tarsal contact
using the World Health Organization (WHO) susceptibility test kit. The correlation between the concentration

levels of each test plant extract and the mortality rate of adult mosquitoes was determined by analyzing toxicity
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levels, including lethal concentration LCsy, and LCy, utilizing Probit analysis. Subsequently, the final
concentration level was calculated by doubling the concentration of the LCy, value, of all three tested extracts,
which were then used to assess the susceptibility to mosquitoes in both field populations. The findings indicated
that the final discriminating concentration or LCyex2 concentration levels with L. cubeba and S. aromaticum
extracts to Ae. aegypti and Ae. albopictus were 6.21 and 9.93% v/v, and 19.40 and 24.33% v/v, respectively. All
tested extracts exhibited complete susceptibility with a mortality rate of 100%, in both species of field
mosquitoes. This research can be used to offer recommended rate of insecticide residual spraying from plant
extract which applicable for practical use in field application.

Keywords: Aedes aegypti, Aedes albopictus, diagnostic concentration, essential oil
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The Efficacy of Thai-Cinnamon, Cinnamomum bejolghota (Buch.-Ham.) Extracts to Control

Rice weevil , Sitophilus oryzae (L.)(Coleoptera: Curculinidae)
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Abstract

The rice weevil (Sitophilus oryzae L.) is a serious economic pest of stored products, causing rice yield loss
and reducing export quality. The objective of this researchs were investigated the toxic effect and repellent
activity of Thai-Cinnamon (Cinnamomum bejolghota) extracts in controlling rice weevil. Dried bark powder was
extracted using ethanolic maceration 1) The toxic effect was investigated by 2 assays including topical application
assay which directly applied on cephalothorax area and contact toxicity assay which applied on filter paper, then
after dried placed adult S. oryzae and fed with organic rice comparing with control group (acetone) but both
results had not occurred lethal effects under 50,00ppm and could not calculate LDs,. 2) The repellent activity
(Choice-assay) adult S. oryzae were placed between treatment and control filter papers that has organic rice on
both sides then observed avoidant behavior through 4, 6, 8, 24 and 48 hours. The results showed that Thai-
Cinnamon extracts had efficiency protecting rice sample (%PR, Percent Repellency) at concentration 2,500ppm
(12.50%, 12.50%, 12.50%, 57.14% and 75.00%), 5,000 ppm (23.53%, 33.33%, 50.00%, 63.64% and 80.00%), 10,000
ppm (33.33%, 68.18%, 50.00%, 50.00% and 50.00%), 20,000 ppm (57.14%, 64.68%, 57.14%, 75.00% and 63.64%)
and 30,000 ppm (63.64%, 79.17%, 63.64%, 88.89% and 84.62%) respectively. The high repellent effect was
indicated by explicitly behavior fry away from treated area to control area.

Keywords: Rice weevil, Thai-cinnamon extract, store product pest control
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Abstract

The Fall Armyworm (Spodoptera frugiperda) is a major pest of maize in Thailand. It is a highly
destructive insect, feed on the leaves, tassels, and ears of maize that can cause significant economic damage.
The objective of this study, conducted in 2023 at the Nakhon Sawan Field Crops Research Center, to compare
the effectiveness of seed treatment and foliar insecticides in controlling Fall Armyworm (S. frugiperda) in field
maize. Seed treatment with cyantraniliprole 24% FS mixed with thiamethoxam 24% FS at a rate of 7 milliliters
per kilogram of seeds. Foliar spray with insecticide using spinetoram 12% SC at a rate of 20 milliliters per 20

liters of water. The method consisted of 10 different protection periods of vegetative, with 3 repetitions each.
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It was found that the sprayed-on maize 7 and 14 days after germination, and the sprayed on 7, 14, 21, and 35
days after germination, resulted in a reduction in leaf damage as well as the seed treatments and spraying on
14, 21, and 35 days after germination. The yield of maize at 15 percent humidity had an average yield between
1,233-1,518 kilograms.rai”'. When analyzing the benefit-cost ratio (BCR), it was found that Spraying at 7 and 14
days after germination, 2 times, gives a more worthwhile return than other methods (BCR = 2.45).

Keywords: Fall Armyworm, Maize, Foliar Spraying, Seed treatment
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Abstract

A survey of Tanee banana (Musa balbisiana) diseases in this study was conducted from February 2022 to
December 2023 from various planting areas in Sawankhalok district, Sukhothai province. The survey was conducted
once a month to monitor disease infestation, evaluate disease damage and collected banana leaf samples with
disease symptoms for isolation of causal pathogens in the laboratory. The survey did not find Tanee banana plant

with Panama disease symptom caused by Fusarium oxysporum f.sp. cubense. However, the most symptoms found
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were those of leaf spot and leaf blight disease caused by fungi, and they always appeared in non-sanitary and non-
pruning fields where farmers left infected Tanee banana leaves in the planting area. Outbreaks of leaf spot and leaf
blight disease were observed throughout the year and the severity indexes of disease outbreaks throughout the
survey ranged between 0 - 70%. There were many types of disease symptoms on leaves that were infected by
many fungal species. Six causal fungi were diagnosed and identified as Cladosporium musae, Cordana musae,
Deightoniella torulosa, Leptosphaeria sp., Mycosphaerella musicola, and Pestalotiopsis sp. It was found that there
were fungi that could not yet be identified because the spore types used for classifying had not been found. For
appropriate management of the diseases, the infected leaves should be pruned, removed from plots and destroyed
to reduce the accumulation of the causal pathogens.

Keywords: Tanee banana, leaf spot and leaf blight, fungal pathogen
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Abstract

Cotton, Gossypium hirsutum L. is an economic crop that can be grown all over Thailand except in the
southern region. Current climate changes have shown the possibility of increasing cotton planting areas in the
south. The new planting area in Songkhla province requires awareness of pests and pest management. This
research aimed to study on population dynamics of insect pests and natural enemies of four cotton cultivars;

Takfa 3, Takfa 7, Takfa 84-4, and Takfa 86-5. The experiment design was conducted in completely randomized
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design (CRD) on the cotton planting was carried out two methods: 1) organic method, used insect frass at
1 ¢/plant/week until flowing, and 2) farmers’ method, used chemical fertilizer, 15-15-15 at 20 kg/rai for 3 times,
every 15 days. The biological pest control was applied on both treatments and the considering damage from pest
infestation using the economic threshold level (ETL). Population dynamics of insect pests were found 9 species
and natural enemies were 3 species. The highest population of insect pests were found 3 species as mealy bug,
Phenacoccus solenopsis Tinsley, aphid, Aphis gossypii Glover and whitefly, Bemisia tabaci (Gennadius). The highest
natural enemy was green lacewing, Plesiochrysa ramburi (Schneider). Population density of insect pests in all 4
cultivars were found in farmer method higher than organic method. The population trends of insect pests in the
fields directly varied with their natural enemies, resulted in control of the insect population to a level that does
not cause damage at the EIL.

Keywords: Population dynamics, insect pests, insect natural enemies, cotton
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Abstract

The damage caused by rice pests after harvesting is a crucial factor that adversely affects the quality
and quantity of rice seeds during storage. The control of pests in rice production often relies on the use of
chemical substances (treated seed with an insecticide and fumigation) during seed treatment and storage, which
can have adverse effects. For example, it can lead to the development of insect resistance and poses toxicity

risks to non-target organisms. Therefore, the study aims to investigate the efficacy of the use heat from radio
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frequency waves to control stored insect pests and rice seed quality. The experiment was conducted at
laboratory of Suranaree University of Technology and Pathum Thani rice research center, arranged by
randomized complete block design (RCBD) with 4 replications. All developmental stages of lesser grain borer
(Rhyzopertha dominica) and maize weevil (Sithophilus zeamais); egg, larva, nymph, and adult were treated by
4 temperatures; 45, 50, 55 and 60 °C and 3 distances from metal plate; 1, 3 and 5 centimeters. The result
showed that the use of heat from radio frequency waves at 42.28 MHz frequency, 60 °C, and 5 centimeter
distance from metal plate for 165 seconds was the most effective method for controlling the lesser grain borer
and maize weevil It was inhibited the development of eggs, larvae, and pupae of the rice weevil by 93.60%,
96.01% and 82.51%, respectively, and resulted in 98.00% mortality of adult rice weevil. Similarly, it was inhibited
the development of eggs, larvae, and pupae of the maize weevil by 97.89%, 98.77% and 99.43%, respectively,
and resulted in 99.25% mortality of adult maize weevil. Moreover, rice seeds treated with the radio frequency
heat did not impact on seed germination or seed viability.

Keywords: Radio frequency waves, Rhyzopertha dominica, Sithophilus zeamais, rice seed quality
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Abstract

Chili paper seed production in organic farming systems often faces problems with outbreaks of
whiteflies and thrips, . These insects not only cause damage that results in lower seed yields but also serve
as vectors for various viral diseases that can be transmitted through the chili pepper seeds. The objective
of this study was to investigate methods for controlling whiteflies and thrips through biological approaches
combined with integrated crop planting in the production plots of the chili pepper variety Sakon 25 in an
organic farming system. The study was conducted from 2022 to 2023 at the organic farming experimental
plots of the Khon Kaen Plant Seed Research and Development Center, Khon Kaen province. The experiment
employed a Randomized Complete Block Design (RCBD) with four replicates to account for potential
variability within the field. Five treatments were implemented to evaluate different biological control
strategies: Treatment 1: Beauveria fungus solution (1 kg per 100 liters of water) sprayed every 3 days
continuously for 60 days. Treatment 2: Beauveria fungus solution (1 kg per 100 liters of water) sprayed every
7 days after transplanting for the entire cultivation period. Treatment 3: Beauveria fungus solution (1 kg per
100 liters of water) sprayed every 7 days after transplanting for 30 days, followed by the introduction of
green lacewings. Treatment 4: Beauveria fungus solution (1 kg per 100 liters of water) sprayed every 7 days
throughout the cultivation period, combined with the introduction of green lacewings. Treatment 5:
Negative control group with no application of Beauveria fungus or release of green lacewings. The
experimental results showed that the seed yields for Treatment 1, Treatment 2, Treatment 3, Treatment 4,
and Treatment 5 were 61.25, 47.50, 81.25, 80.00, and 32.50 grams per 4 square meters, respectively. It is
evident that spraying Beauveria fungus at a rate of 1 kg per 100 liters of water, starting 7 or 30 days after
transplanting and continuing every 7 days, combined with releasing green lacewings, resulted in significantly
higher yields of chili paper seeds (variety SK 25) compared to other methods (P<0.05). When this method
was applied to control whiteflies and thrips in an integrated cropping system involving chili, tomatoes,
eggplant, cucumbers, long beans, lemongrass, and corn as a barrier crop, the average seed yield of chili
increased to 108 grams per plant. Therefore, it is concluded that it is recommended that the production of
chilli paper seeds in an organic farming system should be planted in integrate cropping system along with
regularly spraying Beauveria fungus and releasing green lacewings throughout the growing season will help
control outbreaks of whiteflies and thrips, which are important pests of chili peppers.

Keywords: Chili peppers, seed production in organic farming systems, whiteflies, thrips
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Abstract

Cos Lettuce (Lactuca sativa Var. longifolia) is a popular salad vegetable, has high nutritional value.
Growing plants using chemical fertilizer may leave residue in the produce and the environment. Therefore, using
compost from plant waste as a substitute is one interesting approach. The objective of this research is to study
the effect of compost from plant waste on the growth and yield of Cos Lettuce in pots. The study was conducted
during November 2023-May 2024. A completely randomized test (CRD) was planned, consisting of 4 treatments, 3
replications, 5 pots/replication: compost from plant waste at rates of 100, 200, and 300 g/pot compared to
chemical fertilizer 46-0-0 at a rate of 2 g/pot (control). Following 28 days of transplanting into pots, it was
discovered that applying 200 g/pot of compost encouraged cos Lettuce to achieve higher plant height (13.67 cm),
canopy width (12.90 cm), and number of leaves (13.07 leaves/plant), as well as higher fresh weight after pruning

(62.50 g/plant) than the control (chemical fertilizer 46-0-0), which had values of 6.97 cm, 8.60 cm, 10.13 leaves/plant,

153



40.71 SPAD Unit, and 35.00 g/plant, respectively. It demonstrates that using compost from plant waste can take
the place of applying chemical fertilizers. This can support the growth and yield of cos Lettuce.

Keywords: organic fertilizer, waste material, growth, yield
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Abstract

Compost is an organic fertilizer that has the ability to improve the soil to be suitable for plant growth.
In the production of compost, molasses is used to provide energy for microorganisms to produce enzymes used
in fermentation. Therefore, the objective of this study was to study the effect of compost using different
molasses on the production of Swiss chard (Beta vulgaris) in pots. A Completely Randomized Design (CRD) was
planned with 5 treatments, 3 replications (4 pot/replication): 1) compost using molasses from the market at the
rate of 100 g¢/pot, 2) compost using molasses from a liquid soy sauce factory at a rate of 100 g/pot, 3) compost
using molasses from a sticky soy sauce factory at a rate of 100 g/pot, 4) chemical fertilizer (15-15-15) at a rate
of 2 g¢/pot, and 5) not fertilizer added (control). After 35 days of transplanting, it was found that the use of
compost using molasses from a liquid soy sauce factory at the rate of 100 ¢/pot gave the highest number of
leaves, 14.55 leaves/plant, while the control gave the least number of leaves, 6.33 leaves/plant. Application of

compost using molasses from the market at the rate of 100 g/pot gave canopy width (34.79 cm), plant height
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(37.78 cm), leaf greenness (48.52 SPAD Unit), fresh weight before pruning (175 ¢/plant) and fresh weight after
pruning (166 g¢/plant) were higher than the control that gave a canopy width of 8.55 cm, plant height of 12.98
cm, leaf greenness of 31.30 SPAD Unit, fresh weight before pruning 4.86 ¢/plant, and fresh weight after pruning
3.78 g/plant. As a result, Swiss chard grows more quickly and yields more when composted using market-
sourced molasses instead of chemical fertilizers.

Keywords: organic fertilizer, beneficial microorganisms for agriculture, gsrowth, yield

156



Nﬁ‘llaamsazmElswgmmiﬁiamitauimLLa:NawﬁmﬁuaeﬁzyﬂN
(Cannabis sativa L.) Tuszuulalaswaiind
The Effect of Nutrient Solutions on Growth and Yield of Hemp

(Cannabis sativa L.) in Hydroponics System

*

a PV 1 a a 1 % ol
Ua1Ya WAAS  ANAANS Lﬂﬁ!LLQy J38m1 Bnsanans was Unun ASutu

1 1 1 1*
Tedsree, N. , Ketjae, S. Sittisart, P and Srinamngorn, P.

! Ay inemansuarAaUmans univendeysin Ingnundunys Junys 22170
! Faculty of Science and Arts, Burapha University, Chanthaburi Campus, Chanthaburi, 22170

*Corresponding author: Pattama@buu.ac.th

UNAnED
Yoy (Cannabis sativa L.) Wuiwianunsaleuselesulavainvatsnaniudme 8193 1A509810719 wazen
Jagtulssmalnefinsudnduludgysaduiinesvgia nsveassdfadiingussasaiiefnwimanumunzauves

a1sazargsigosnensiesyiulavesiguidussuulalasnedna Inevin1s91uKuAITNARRLUUA LANY T

aaa

(Completely Randomized Design; CRD) 41u1u 4 n335435 ) az 4 g1 faf n35UAST 1 Smnaau NPK 120:80:120
N3AR7 2 STaau NPK 160:80:120 n353/387 3 §hananu NPK 180:80:120 wagnssaAsil 4 Smnanu NPK 200:80:120
WmsveaesilssSeuavmeluladnisinuns UATINIREYTN MY UIRTUNYT HANISYIAABINUI N300 oy
uanaafueaifdidynisadn lnenssuisi 41‘1;v-wlwmmqq5um§a B 193.68 LUALIAT Gummgush@uéﬂmwmﬁw
nu Ao 17.21 faduns Swauly 263.80 Tu uasUSinainaslsfian 44.33 SPAD Unit gean Tuauvesimiinanvestiy
y97a 3 @ laun 8 Tu wagsn ieduaansvaaeamuan nasudsi 4 nangean Ae 125.71, 217.48 way 131.47
n3 gy Fadusummamidunisihgesansaraesnommsuiitelslumstgniyadluszuulelaswefing

[

AdnAny: Aeyw Lelaswetling ansazaesnens

Abstract

Hemp (Cannabis sativa L.) is a versatile plant that can be used in various industries, including textiles,
food, cosmetics, and medicine. Currently, Thailand is promoting hemp as an economic crop. This experiment
aimed to study the suitability of nutrient solutions for the growth of hemp in a hydroponics system. The
experiment was designed as a Completely Randomized Design (CRD) with four treatments and four replications
per treatment as follows: Treatment 1: NPK ratio of 120:80:120, Treatment 2: NPK ratio of 160:80:120, Treatment
3: NPK ratio of 180:80:120, and Treatment 4: NPK ratio of 200:80:120. The experiment was conducted in
greenhouse, Division of Agricultural Technology, Faculty of Science and Arts, Burapha University, Chanthaburi
Campus. The results showed significant statistical differences in the growth of hemp among the treatments.
Treatment 4 produced the highest average plant height 193.68 cm, stem diameter 17.21 mm, number of leaves
263.80 leave, and chlorophyll content of 44.33 SPAD Units. Additionally, the fresh weight of stem, leaves, and
roots were highest in Treatment 4, with values of 125.71 g, 217.48 g, and 131.47 g, respectively. This suggests a
potential nutrient solution formula for growing hemp in a hydroponics system.

Keywords: hemp, hydroponics, nutrient solution
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Abstract

The objective of this research is to study general information about rubber farmers using ethylene hormone
in Para rubber production and their satisfaction levels. The study surveyed 30 participants, predominantly female
farmers aged between 40-45 years with primary education, earning less than 10,000 Baht per month. They cultivate
RRIM 600 rubber variety, using ethylene hormone for 2 years, and harvest using a short-front tapping method.
Regarding satisfaction with different aspects of Para rubber production using ethylene hormone, farmers were highly

satisfied across various dimensions, with mean scores ranked as follows: 1) Harvesting satisfaction (mean 4.13), 2)
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Economic satisfaction (mean 4.03), 3) Social satisfaction (mean 3.93), 4) Equipment satisfaction (mean 3.80), and 5)
Rubber tree satisfaction (mean 3.32).Statistical analysis indicated significant differences in satisfaction levels among
farmers with different harvesting periods (P < 0.05). Recommendations from the study include 1) Increasing farmer
education and understanding of correct ethylene hormone usage, and 2) Developing more user-friendly equipment
to enhance efficiency in para rubber production using hormones.

Keywords: Satisfaction, Para Rubber, Ethylene Hormone, Krabi
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Exploration of the Environmental Factors Impacting Cocoa Growth in Nong Khai Province.
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Abstract

Due to cocoa's potential for expansion into new cultivation areas, this study aims to achieve the
following objectives: Firstly, to investigate environmental factors affecting cocoa growth; secondly, to examine
the occurrence of diseases, insects, and pests specific to cocoa within the new area; and thirdly, to propose
appropriate management practices for enhancing cocoa productivity. The study gathered data from cocoa
farmers’ plantations in Sangkhom District, Nong Khai Province, in 2022/23. Three randomly selected plots, each
spanning one rai, were collected, with data recorded for 50 plants per plot. Environmental factors were assessed,

including soil samples analyzed for their physical and chemical properties. Cocoa growths were monitored over
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a duration of 10 months. The result showed that annual rainfall averaged 1,620.40 mm, relative humidity ranged
from 56% to 84%, and the average annual temperature was approximately 26.03°C. These factors influenced
cocoa growth, facilitating consistent leafing, flowering, fruiting, and ripening throughout the year. Maximum
leafing occurred July (33.49%), peak flowering was observed in August (56.58%), and the highest fruit set was
recorded in August (17.66% per tree). Fruit wilting peaked in August (13.04% per tree), while ripe fruit abundance
was highest in February (3.05% per tree). The study also found diseases and pests across all growth stages,
namely fruit rot and dry branch disease. The pests found were cocoa bugs, mealybugs, stem borers, and golden
beetles. The pests found were squirrels and mice. Thus, the necessity for branch pruning to mitigate habitats
conducive to pests and to optimize sunlight exposure. During dry periods, additional irrigation is recommended
to miticate water stress and foster cocoa development. Additionally, intercropping with shade-providing plants
during hot periods can effectively reduce water loss.

Keywords: Environmental factors, Vegetative growth, Cocao, Nongkhai
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Abstract

The relationship of environmental factors affecting cocoa cultivation in Phetchabun Province.
The objectives were 1. To study environmental factors wich affect the growth of cocoa. 2. Study the occurrence
of disease Insects and cocoa enemies in the area and 3. To find guidelines for correct and appropriate plot
management to increase cocoa production. Since October 2022 to August 2023 in 2 cocoa farmer plots that has
already bear fruit in Mueang District, Phetchabun Province. Data were randomly recorded on 50 trees per plot
every month, recording the growth of cocoa as follows: young leaf emergence, flowering, young pods set, ripe
pods and the withering of the pods . It was found that environmental factors are very important to the
development of cocoa, the amount of rainfall, Relative humidity in the air and temperature with a total rainfall
of 842.2 mm per year. Relative humidity in the air is approximately 57 - 87 percent. During the dry season, the
relative humidity in the air uder 57 percent (March - April). There is an average temperature throughout the
year. Around 26 -35 degrees Celsius, young leaves, flowering, Podation, and pods ripening occur all year round.
The most young leaves appear in January at 84.86 percent, the least in October at 1.24 percent. Flowering is
most common in May at 64 percent. In November, the lowest flowering is at 7.3 percent. The most young pods
set in October is 17.23 pods per plant. The lowest was in March, 1.48 pods per tree, and the most ripe pods
was found in December, 8.38 pods per tree, the lowest in August, 2.1 pods per tree. Withering of young pods
was found in every month. But the most was found in December, 13.18 pods, the least in October, 5.3 fruits,
And when analyzing the relationship between environmental factors and cocoa growth, it was found that the
amount of rain has a direct effect on young shoot emergence by up to 88 percent, and the number of rainy
days has an effect on bud emergence by 80 percent, which is in contrast to Maximum temperature environment
factors The relationship between the number of rainy days and relative humidity was 68% and inversely related
to pods wilting, 77% and 67%. And the number of rainy days was inversely related to the highest yield, 74
percent, because cocoa is a plant that develops and grows at every stage throughout the year. As a result, there
is an infestation of pests, both diseases and insects. Such as black rot disease, cocoa stink bugs, stem borer,
mealybugs and lack aphid which are pests that live in cocoa fields all year long as well. Thus, farmers should
practice good field management. That is, pruning is done to eliminate the habitat of cocoa pests and to allow
the cocoa tree to receive more light. During the dry period there is little or no rain. There should be additional
water provided. Another important thing is to use fertilizers that match the needs of the cocoa. The fertilizers
that should be used on the cocoa tree include manure, compost, or organic fertilizers, along with chemical

fertilizers

Keywords: Cocoa, environmental factors, growth, Phetchaboon
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Abstract

This research aims to test the cultivation of medicinal herbs in a smart container greenhouse sized (LxWxH)
3.0x6.0x2.5 m. The container structure is made of rust-resistant painted steel, with a ceiling insulated with 75 mm

thick precast foam, and the center insulated with polystyrene (PS) foam. The interior and exterior are coated with
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colored steel sheets, and the floor is covered with 20 mm thick Viva panel. The setup includes plant cultivation
racks, a fertilizer delivery system, and an automated timed opening/closing control system. A system for plant
cultivation and artificial light control using LED tubes, along with a nutrient solution delivery system for hydroponic
tray cultivation, was developed. The study tested the cultivation of Phaya Yo in the container under two levels of
LED light intensity: white-red light at 319.0 lWmol-1 and red-blue light at 245.6 lUmol-1. Comparing the content of
compounds with market-sold Phaya Yo, the analysis found that plants grown under red-blue light had the highest
quantities of total chlorophyll, total phenolics, and total flavonoids compared to those grown under white-red light
(p<0.05). Regarding the antioxidant capacity, there was no significant difference (p>0.05) between plants grown
under white-red light and those under red-blue light. However, comparing compound quantities between plants
grown under white-red light and red-blue light revealed that both conditions resulted in significantly higher
quantities (p<0.05) of these substances and antioxidant capacities compared to dried Phaya Yo sold in the market.

Keywords: Plant factory, light intensity, Container, Phaya Yo
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Preliminary Study on Natural Fish Farming Operations (Extensive Farming)

in Grow-Out Pond Utilizing Water from Natural Canal
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Abstract

This study presents the initial report on natural fish farming (extensive farming) in grow-out pond within a
mangrove area. Two 1,600 m? ponds (40 m width x 40 m length) were designed as demonstration pond, with water
inflow and outflow systems relying on the natural tidal movements from a nearby canal. The operation of this
natural fish farming took approximately 12 months (June 2023 - May 2024), followed by fish harvesting using the
seine net. The study found that Pond 1 produced a total of 31.30 kg of fish, while Pond 2 produced a total of 34.58
kg of fish, with an average production of 32.94 kg/Rai (1,600 m?). The type of fish found in Pond 1 and Pond 2 were
19 and 10 species, respectively. The fish were categorized into those with economic value (consumed or sold in
the local market), averaging 30.59 kg/Rai, and those with low economic value (trash fish), averaging 2.35 kg/Rai,
accounting for 92.85% and 7.15% of the total harvested fish, respectively. The top three economically valuable fish
found in the ponds were milkfish (Chanos chanos), pickhandle barracuda (Sphyraena jello), and chacunda gizzard
shad (Anodontostoma chacunda). Conversely, the top three most commonly found fish with low economic value
were blackchin tilapia (Sarotherodon melanotheron), silver biddy (Gerres spp.), and sardinella (Sardinella ¢ibbosa).
The average revenue from selling all fish was THB 3,111/Rai. This study indicates that natural fish farming near
mangrove area is a viable option for generating income. It can supplement farmers' income and provides an
environmentally friendly method for raising aguatic animals.

Keywords: natural fish farming, fish production, revenue generation
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Growth Patterns of Marine Microalgae Cultivation under Laboratory Conditions
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Abstract

This study aimed to compare the growth patterns of marine microalgae six species, i.e., Chaetoceros
calcitrans (CC), Thalassiosira weissflogii (Th), Chlorella spp. (Ch), Nannochloropsis oculate (Nan), Tetraselmis
suecica (Te), and Isochrysis galbana (Iso) cultured under laboratory conditions (Laboratory temperature 25+1°C,
water salinity 28+1 psu, light intensity 3,000 lux, and with a 12:12 h light-dark cycle, respectively). Each species
was cultured with species-specific nutrients over 15 days. The results showed that CC Th and Iso had doubling
time of 3.15+0.82, 2.80+0.85, and 3.00+0.53 days, respectively. Te Nan and Ch used doubling time of 4.33+1.84,
5.05+1.11 and 6.32+2.03 days, respectively. Additionally, CC had an average specific growth rate of 0.47+0.16
day" and an average doubling time of 1.63+0.52 days, which is higher than other marine microalgae species
with specific growth rate and doubling time in the range of 0.33+0.07 — 0.39+0.08 day ' and 1.85+0.29 — 2.17+0.42
days, respectively. Therefore, this study is basic information that can be used to select suitable species of
marine microalgae for the laboratory.

Keywords: live feed cultivation, microalgae, growth performance
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Abstract

This research studied the effects of dietary mangostin extract from mangosteen peel to commercial
powder feed on growth of juvenile Nile tilapia during nursery a 30-day. The experiment was conducted in a
recirculating water system using a completely randomized design with 8 treatment groups, each with 3
replicates and 200 fry per replicate. The treatments included a control with powder feed, a group with feed
supplemented with 17a-methyltestosterone, and groups with feed supplemented with mangostin extract
mixed in two different bio-based solvents, virgin coconut oil and propylene glycol, at three levels: 10, 30, and
50 grams per kilogram. The fry were fed five times a day. The results showed that the weight and length of

the fry fed with the mangostin-supplemented feed mixed with virgin coconut oil and propylene glycol at the
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10 gram level were significantly higher than the control group (p<0.05), but not significantly different from the
hormone-supplemented group (p>0.05). The survival rates showed significant differences (p<0.05), with the
hormone-supplemented group having the highest survival rate at 90.50+2.52%, followed by the control group
and the 10 gram virgin coconut oil mangostin at 86.87+8.00% and 85.00+4.08% respectively. The optimal
supplementation level was 10 grams of mangostin extract mixed with virgin coconut oil per kilogram of feed.

Keywords: Nile tilapia, mangostin, virgin coconut oil, propylene glycol
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Abstract

The objective of this study is to analyze the quality of biofertilizer from White Sea Bass scales and
compare concentration ratios of biofertilizer from White Sea Bass scales that are suitable for culturing Green
Caviar seaweed (Caulerpa lentillifera) by mixing scales with molasses sugar and microbial inoculant from The
Land Development Department for 49 days. Then analyzing total ammonia, nitrate, orthophosphate, organic
substances, and temperature of biofertilizer found that they were at 7.96+0.1 mg-N/L, 1,014.7+17.4 mg-N/L,
66.76+4.8 mg-P/L, 6.42+0.1 %, pH 3.73+0.01 and 30.4+0.67 °C, respectively. Afterward, the biofertilizers were
used to culture Green Caviar seaweed in 3 different concentration ratios at 1:100, 1:500, and 1:1,000 respectively.
The controls were seawater (30 ppt) and seawater with Guillard medium formula. The growth rate of seaweed
was monitored every 6 days for 24 days. Among the different treatments, the seaweed culture by white sea
bass scales bio-fermented at a 1:500 ratio showed the statistically significant (P<0.05) highest weight and average
daily growth on the 6" day of the experiment, with 172.9+1.7 grams and 13.80+0.28 g/day, respectively. The
experimental group with the second-highest average daily growth rate was a 1:1,000 concentration ratio
biofertilizer, followed by the control group with Guillard medium added, with 10.42+1.48 and 10.27+0.93 g¢/day,
respectively. Moreover, seaweed cultured by seawater treatment and 1:100 ratio bio-fermented had the lowest
average daily growth rate at 6.82+0.67 and 5.34+0.64 g/day, respectively, with the lowest significant difference
from others (P<0.05). In addition, total ammonia and orthophosphate contents in the 1:100 ratio experiment
group had the highest contents in the range of 0.069+0.01 - 0.879+0.12 mg-N/L and 5.10+0.48 - 12.96+0.1 mg-
P/L, respectively which had the highest significantly difference from others (P<0.05) followed by 1:500 ratio,
1:1,000 ratio, Guillard medium formula added and seawater group which had orthophosphate contents at
1.14+0.06 - 3.88+0.26, 0.72+.06 - 1.30+0.02, 0.16+0.16 - 0.93+£0.04 and 0.03+0.01 - 0.07+0.01 mg-P/L,
respectively. The control group and other experiment groups had low total ammonia contents in the range of
0.003+0.00 - 0.288+0.08 mg-N/L, which had no significant difference (P>0.05). The analysis of nitrate
concentration revealed that there were high contents in the Guillard medium formula treatment and 1:100
ratio group, which were in the range of 6.43+1.19 - 14.75+1.24 and 4.76+0.39 - 12.50+1.48 mg-N/L, respectively.
The other control and experiment groups had low nitrate contents in the 0.80+0.02 - 5.82+0.62 mg-N/L range.

Keywords: Bio-fermented water, Sea bass scale, Sea grapes
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Abstract

Study of the results of using sludge from aquaculture waste as a nutrient source for blood worm
(Chironomus sp.) production. Sludge was collected from marine shrimp and fish farming, dried and grinded it
thoroughly. A completely randomized design (CRD) was performed with four replications over 14 days. Six
experimental treatments were designed: fish farming sludge (CF), shrimp farming sludge (CS), fish farming sludge and
fermented rice bran (TF1), fish farming sludge and rice bran (TF2), shrimp farming sludge and fermented rice bran
(TS1) and shrimp farming sludge (TS2), respectively. Results showed the total blood worm production were 727.8
+332.7,1,468.3 + 259.6, 894.3 + 431.9, 862.0 + 525.9, 1,359.5 + 370.6 and 1,293.6 5 + 0.22 individuals, respectively.
Average wet weight was 1.51+0.90, 1.26+0.37, 2.42+1.63, 2.31+£1.27, 1.45+0.22 e g 0.75+0.57 grams, respectively.
There were no statistically significant differences among all treatments (p>0.05). In addition, water qualities during
raring in all trials including to pH, dissolved oxygen (DO) and temperature (T) were 8.34-9.37, 4.87-8.08 mg/L and
27.37-29.26 °C, respectively. Moreover, average of total alkalinity (ALK), total ammonia (TAN), nitrite (NO2-N), total
suspended solids (TSS) and particulate organic matter (POM) were 73.00-94.19, 0.82-3.25, 0.20-0.20, 92.55-155.05
and 11.37- 24.78 mg/L, respectively. Therefore, the results show that aquaculture sludge can be used for breeding
blood worms. It can also be used to reduce aquaculture waste into the environment.

Keywords: blood worm, sludge, aquaculture, water quality

174



UszinSnmvesansnsequpiiduiuluamnsilinasendnudiunuia Vibrio parahaemolyticus
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Efficacy of Dietary Immunostimulants On Vibrio Parahaemolyticus Resistance

of Post Larva Litopeneaus Vannamei
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Abstract

The application of immunostimulants can effectively prevent the mortality rates in shrimp caused bacterial
infections. The present study evaluates the efficacy of dietary immunostimulants to enhance Vibrio
parahaemolyticus resistance of post larva Litopeneaus vannamei. The experiment was divided into four groups; 1)
diets were incorporated with 0.85%NaCl (Control), 2) diets were incorporated with lipopolysaccharide (LPS) of
Escherichia coli, 3) diets were incorporated with yeast cells Pichia sp., and 4) diets were incorporated with

Hematococuus pluvialis. Following the feeding trial at 14 and 28 days of culture, the experimental shrimp were
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challenged with pathogenic V. parahaemolyticus through immersion and percent of cumulative mortality were
measured. Results showed, the highest cumulative mortality in shrimp after bacterial infection in the control group,
Pichia sp., LPS and H. pluvialis dietary treatments, respectively. These results suggest that dietary supplementation
of H. pluvialis can be used to enhance the resistance of post larva P. vannamei asgainst pathogenic
V. parahaemolyticus infection.

Keywords: Pacific white shrimp, immunostimulant, mortality rate
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A Comparative Study of Dairy Cows And Dairy Goats Fed With The Same Diet on The
Chemical Composition of Raw Cow’s Milk And Raw Goat’s Milk
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Abstract

The purpose of this research was to compare dairy cows and dairy goats fed the same type of diet on the
chemical composition of raw cow's milk and raw goat's milk. Four Holstein Friesian dairy cows with a blood level of
87.5 percent and 4 Saanen dairy goats with a blood level of 87.5 percent were used. The experimental animals
were fed the same type of concentrate and roughage ad libitum. Water was available throughout the experiment.
The experiment was divided into 7 days of animal adaptation. The experimental period was divided into 4 periods
of 7 days each. Raw milk samples were collected. On the morning of the 2nd-4th day of each period, raw milk
samples were taken and analyzed for chemical composition using a milk quality analyzer. All data were analyzed

to compare differences in group means. It was found that in weeks 1-4 and the average including 4 weeks of raw
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cow's milk and raw goat's milk on fat, solid not fat, protein, lactose, density and freezing point was no statistically
significant difference. In addition, evaluating the variation in the quality of raw cow's milk and raw goat's milk
throughout the experimental period, it was found that the period of sample collection did not affect the change in
chemical composition of raw cow's and goat's milk. Thus, dairy cows and dairy goats fed the same roughage and
concentrate have the same chemical composition in their milk.

Keywords: raw cow’s milk, and raw goat’s, milk chemical composition
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Abstract

The objective of this research was to study the chemical composition of pasteurized goat milk produced
by farmers in the southern region and the prototype of PSU's pasteurized goat milk processing plant. Samples
were collected from Livestock Area 8 (5 samples), Area 9 (7 samples), and PSU's prototype pasteurized goat
milk processing plant (12 samples). The results indicated that the fat percentage, percentage of solids-not-fat,
protein percentage, lactose percentage, density, and freezing point of pasteurized goat milk produced by farmers
were not statistically different from those of the prototype PSU pasteurized goat milk processing plant. Thus,
the different pasteurization processes did not affect the milk's chemical composition. However, ensuring the
quality of raw milk before pasteurization and producing pasteurized milk products through standardized
processes can build consumer confidence and provide guidelines for farmers to control the quality of
pasteurized goat milk production in the future.

Key words: Goat milk, Milk chemical composition, Prototype pasteurized goat milk processing plant at PSU
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Effects Of Mytilopsis Adamsi Shell Meal Supplementation as A Calcium Source in Aged Laying
Hen Diets on Productive Performance, Egg Quality, and Eggshell Quality
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Abstract

This study aimed to evaluate the effects of supplementation with Mytilopsis adamsi shell from Songkhla
Lake as a calcium source in aged laying hen diets on productive performance, egg quality and eggshell quality.
A total of 18, 80-week-old laying hens (Hyline Brown), were allocated into 3 groups, with 3 replicates of 2 birds per
battery cages in a Completely Randomized Design (CRD). Three dietary treatments included control (commercial
laying hen diets) and Mytilopsis adamsi shell meal inclusion levels of 1.0 and 2.0%. Feed and water were provided
ad libitum throughout the experiment for 4 weeks. The results found that supplementation of Mytilopsis adamsi
shell meal in aged laying hen diets at levels of 1.0 and 2.0% has no negative effects on egg production, feed intake,
egg weight, feed conversion ratio (FCR), and egg mass (p>0.05). Additionally, the Mytilopsis adamsi shell meal

supplementation had no detrimental effect on egg quality, including albumin height, Haugh Unit, yolk color, and
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yolk index (p>0.05). However, the supplementation of 2.0% Mytilopsis adamsi shell meal in week 4 of the
experiment showed positive effects by increasing eggshell strength (p<0.05). In conclusion, the supplementation of
2.0% Mytilopsis adamsi shell meal had positive effects on enhancing eggshell strength, without showing any
negative effects on productive performance and egg quality in aged laying hens.

Keywords: Mytilopsis adamsi shell meal, eggshell quality, aged laying hens
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Population Genetic Structure and breed identification of Goat breeds in southern Thailand

Using Genotyping-By-Sequencing (GBS) technique
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Abstract

This study aimed to analyze the genetic relationship among four goat breeds (“Sub Mor Aor-1” Meat Goat
1, Native goat, Anglo-Nubian goat and crossbred native goat) and identify genetic signature of “Sub Mor Aor-1” Meat
Goat 1 using genotyping-by-sequencing (GBS). A total of 32,704 high-quality SNP markers with minor allele frequency
(MAF) 0.05 and SNP call rate 90% were identified. A principal component analysis (PCA) and neighbor-joining tree
analysis revealed that the goat breeds were clearly classified into four clusters. We further performed haplotype
analyses across the selected SNPs data and examined haplotype patterns to test associations and identified
haplotype block on chromosome 20 between 26,549,613- 26,549,669 bp which could be used to distinguish “Sub

Mor Aor-1” Meat Goat 1 from other goat breeds tested. Therefore, the results of this research can be utilized in
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goat breeding planning and used as a supporting information for breeding registration applications.

Keywords: “Sub Mor Aor-1” Meat Goat 1, genetic signature, genotyping-by-sequencing (GBS), SNPS
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Abstract

The impact of PETA (People for the Ethical Treatment of Animals) allegations regarding the use of
monkeys in coconut harvesting, It has a huge impact on the Thai coconut export industry. Researchers have
developed a coconut harvesting device to solve this problem. This project aims to develop equipment
harvesting for tall coconut trees to replace the use of monkeys. Material types of stick handles, coconut

harvesting knives and style of coconut harvesting knives were investigated. The results found that the coconut
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stick handle made from carbonfiber is stronger than other materials. The SUP9 steel for making coconut
harvesting knives could maintain its sharpnes for a longer time than other types of steel. The third type of
coconut harvesting knife was easier to use and requires less force to harvest than other types. The coconut
harvesting equipment developed the length of the handle could be adjusted. The coconut harvesting
equipment could harvest coconuts 18-20 meters height. When transporting coconut harvesting equipment, the
length could be adjusted to 6.5 meters for convenient to carry on.

Keywords: Coconut, Coconut Harvesting
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Abstract

The used of pesticide for prevent and eliminate pests. They are harmful to health of humans and
animals and the pesticides contaminate the environmental which effects to ecology and food chain. The main
objective of the study was to survey of pesticide residues in soil from mangoes crops, on the health impact
from pesticide risk on farmers at Upper Northeast of Thailand. The sample of soil from Kalasin, Khon Kaen,
Chaiyaphum, Sakon Nakhon and Udon Thani provinces were collected and prepared for pesticide residues
analysis. This study was conducted from January to May 2023. A total of 48 samples were prepared and analyzed
by liquid chromatography-tandem mass spectrometry (LC-MS/MS) determination. The results showed that the
level of pesticide residues in 25 sample (52% of all samples) (0.01-0.93 mg/kg) pesticide residues of 18 pesticide
was found. They were ametryn, azoxystrobin, bufrofezin, cabaryl, carbendazim, chlofenapyr, chlorantraniliprole,
clothianidin, difenoconazole, fipronil, sulfone, hexaconazole, imidacloprid, lambda-cyhalothrin, prochloraz,

Spinosad D, thiamethoxam and thiram. The health risk assessment was calculated using Hazard Index (HI) were
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less than 1 which the acceptable level (HI<1). However, farmer should be realized the residues of these
insecticides used in cultivation.

Keywords: Pesticide residues in soil, Risk assessment, Mango
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The Impact of Seagrass Degradation on Macrobenthic Fauna in Seagrass Bed

at Ao Kham, Trang Province
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Abstract

Seagrasses play a crucial role in coastal ecosystems, providing a habitat for aquatic animals. Currently,
seagrasses in Trang province are experiencing degradation due to the impact of natural phenomena and human
activities. This study aims to investigate macrobenthic fauna and environmental factors to assess the impact of
seagrass degradation on macrobenthic fauna at Ao Kham, Trang province. Samples were collected in December
2023 from three areas: the Enhalus acoroides area, where the seagrass status was in degradation (% coverage = 5);
the Halophila ovalis area, where the seagrass status was moderately fertile (% coverage = 35); and an area without
seagrass. The macrobenthic fauna consisted of representatives from 3 phyla and 30 families, with an average
abundance of 606+60 individuals/m2. The Halophila ovalis area exhibited the highest diversity (21 families, H' = 3.7),
while the area without seagrass displayed greater diversity (18 families, H' = 3.5) compared to the Enhalus acoroides
area (17 families, H' = 3.4). Moreover, the area without seagrass had a higher abundance (720+80 individuals/m2)
compared to both the Enhalus acoroides (581+19 individuals/m2) and Halophila ovalis areas (517125
individuals/m?). Cluster analysis of the macrobenthic fauna revealed similarities in the range of 56.61% - 59.32%.
Canonical correspondence analysis indicated that the percentage coverage of Halophila ovalis had the greatest
effect on the distribution of macrobenthic fauna. It was observed that some families were exclusively found in the
seagrass area. Therefore, if seagrasses experience degradation, this will directly affect the macrobenthic fauna.

Keywords: macrobenthic fauna, seagrass degradation, Ao Kham
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Microbial Community During Shrimp Culture in Commercial Bacterial Seedling Pond and

Heterotrophic Nitrifying Seedling Pond

1%
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Abstract

Halophilic heterotrophic nitrifying bacteria are vital in shrimp production systems as they convert toxic
ammonia and nitrite into less harmful nitrate through nitrification. This process improves water quality, reduces
nitrogen toxicity, and supports healthier shrimp growth and productivity. In this study, the water quality and the
DNA sequencing was applied to monitor the microbial communities from water sample in the pond which used the
heterotrophic nitrifying seedling pond (mixture of Bacillus oceanisediminis Ba9 and B. viethamensis SF- 1) and
commercial bacterial seedling pond. The result showed that the ammonium quantity was below 1.56 mg-N/L in
the heterotrophic nitrifying seedling pond, significantly (p<0.05) lower than the commercial bacterial seedling pond.
The amounts of nitrite and nitrate in heterotrophic nitrifying seedling ponds were raised later in the culture process.
This might have resulted from the nitrification process in which ammonia was transformed into nitrite and then
nitrite into nitrate. The community structure of bacteria in both cultures of experiments, the dominance of the
bacterial phylum found Proteobacteria, Bacteroidota, Actinobacteriota, and Firmicutes. Members of the phylum
Firmicutes could find Exiguobacterium sp. and Bacillus sp. as the main groups throughout the culture.
Exiguobacterium sp. was found in commercial seedling ponds, but Bacillus sp. was rarely found. In contrast with
the heterotrophic bacterial seedling pond, Bacillus sp. was the dominant. Through transforming ammonia to nitrite
followed by nitrate through the process of nitrification, it effectively decreases ammonium levels.

Keywords: heterotrophic nitrifying bacteria, Bacillus sp., community structure of bacteria
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Eutrophication as Marine Pollution on the Songkhla Coast: An Investigation

of Phytoplankton Dynamics and Water Quality
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*Corresponding author: e-mail eknarin.r@psu.ac.th

Abstract

Eutrophication is a form of marine pollution caused by excessive nutrient inputs, particularly nitrogen (N)
and phosphorus (P), into coastal waters. Currently, there have been reports of a recurring eutrophication
phenomenon along the Songkhla coast, especially prevalent after the rainy season. The objective of this study was
to investigate the species composition and abundance of phytoplankton and to analyze the correlation between
phytoplankton populations and water quality parameters during eutrophication events at the Sathing Phra coast,
Songkhla province. Samples were collected from January to March in 2024. The results showed 108 species of
phytoplankton, 39 genera and 3 divisions: Bacillariophyta (95 species), Cyanobacteria (1 species), and Myzozoa (12
species). In February, a notable eutrophication event was observed by a bloom of the dinoflagellate Noctiluca
scintillans, which reached an abundance of 11,996 + 1,324 cells/L, accounting for 34% of the total phytoplankton
population. The ratio of dissolved inorganic nitrogen to dissolved inorganic phosphorus (DIN:DIP) was 8.2 during the
eutrophication event, indicating nitrogen limiting factor controlling phytoplankton growth in the area. Correlation
analysis revealed that N. scintillans exhibited a positive relationship with biological oxygen demand (BOD) and a
negative relationship with pH. The BOD levels increased, while the pH levels decreased during the N. scintillans
bloom. These findings highlight the significant impact of nutrient loading on coastal ecosystems and the importance
of monitoring and managing nutrient inputs to mitigate eutrophication and its adverse effects on marine life and
water quality.

Keywords: Eutrophication, Noctiluca scintillans, Nutrient Marine pollution
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Abstract

Bigfin reef squid (Sepioteuthis lessoniana) is one of squid that are valuable fishery resources in Thailand.
This species is a candidate for culture in commercial scale due to rapid growth rate and large-size hatchling.
Nevertheless, there is still a lack of feed management, particularly in the juvenile stage, and their diets have never
been studied. Therefore, the suitable size (4-, 5-, 6-, 7-, and 8-mm length) of moist diet was observed on growth
performance and feed utilization in the present study. A completely randomized design, comprising triplicate
groups of 10-day-old juvenile squids (average weight 26 + 1 mg), was formulated. The squids were fed by moist
diet made from whiteleg shrimp (Litopenaeus vannamei) meat for two weeks. At the end of the trial, the squids
receiving 4-mm diet length had significantly higher final body weight (423 + 44 mg), weight gain (387 + 39 mg), and
protein efficiency ratio (1.74 + 0.39) than the other diet lengths (P < 0.05), concurrently with a significantly
decreased feed conversion ratio (2.29 + 0.10). However, feed intake (63.0 + 4.0 mg diet/day) and survival rate (33.3
+ 4.2%) did not differ across five alternative treatments (P > 0.05). These findings imply that the development of
an artificial diet with the proper size could enhance the growth and feed efficiency of juvenile bigfin reef squid.

Keywords: artificial diet, juvenile stage, feed size, squid
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Abstract

Isolation, and identification of a marine Streptomyces bacterial (strain SK3) from the marine sediment were
performed using the integrated methods. The screening of chemical compounds from the bacteria extract was also
experimentally tested against Anti-Vibrio spp. (Vibrio harveyi, V. vulnificus and V. parahaemolyticus). The marine
sediment bacteria was isolated from an unidentified marine sediment, which the potential isolates of their bacteria
was identified based on microscopic observation and 16S-rRNA gene analysis throughout the biochemical
characterization. Chemical composition of crude extract was examined by LC-MS analysis. Anti-Vibrio activity against
was finally determined by dual culture test. Results from this study revealed that the isolated colony of bacteria
showed a reddish color colony as well as the fungal-like formation and embedded on media agar plate. It warranted
that the isolated bacteria were identified to be a streptomyces hiroshimensis. Based on TLC and LC-MS analysis,
the strain SK3 could produce chemical constituents with multiple active compounds including fatty acid, alkaloids,
glycosides and steroids. Two major groups of active ingredients (phytosphingosine and alvimopan)
from streptomyces hiroshimensis were detected. Anti-Vibrio spp. activity Interestingly, the MIC values varied
between 0.101 and 0.310 mg/ml, while the MBC value between was between 0.610 - 1.250 mg/ml. Our observation
suggests that the isolated strain bacteria from a marine sediment were potentially could inhibit Vibrio’s activity in
vitro, which needs pursuing further observation.

Keywords: marine Streptomyces, Bioactive compounds, Pathogenic bacteria, 165 rDNA analysis
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Abstract

The Japanese whiting (Sillago japonica) is distributed across Japan, Korea, China, and Taiwan. In Japan, it
has long been cherished as a popular target for surf fishing and is an essential ingredient in tempura. Fukuyama
University began the aquaculture of this species in 2015, successfully developing a complete aquaculture system
in collaboration with local companies for production and distribution. However, from December 2019, mass
mortality occurred among yearlings cultured, and Miamiensis avidus, the causative agent of scuticociliatosis, was
isolated from the deceased fish. Since then, periodic outbreaks and mortalities have continued, causing significant
damage to the aquaculture of this species. Therefore, this study investigated the outbreak conditions in aquaculture
tanks.

For the 2018 group, daily mortality and water temperature were recorded from December 14, 2018, to May
7, 2019 (145 days), and for the 2023 group, from May 24, 2023, to June 27, 2024 (401 days). The dead fish were first
observed for external and interal symptoms. Then, part of the pectoral fins' gills or diseased skin was excised,
cultured in filtered sterile seawater at 20°C for 48 hours, and examined under a microscope to check for M. avidus
infestation. Histopathological examinations were also conducted. Identification of M. avidus was performed through
18S rRNA gene analysis. Based on the results obtained, the daily mortality rate and cumulative mortality rate due
to M. avidus infection were calculated. Additionally, the muscle, brain, heart, kidney, liver, intestine, and feces of
the dead fish were individually sampled for PCR amplification of the gene encoding the ciliary protein using specific
primers for M. avidus serotype |, to detect the presence of M. avidus.

In the 2018 group, the number of mortalities increased 72 days after the lowest annual water temperature
of 11°C was recorded, reaching a peak daily mortality rate of 8.3% after 111 days, with a cumulative mortality rate
of 99.2%. In the 2023 group, high mortality rates were observed twice: during an approximately one-month period
after 62 days of rearing, when the water temperature exceeded 26°C and continued to rise until reaching a peak of
29.6°C, and again during another approximately one-month period after 350 days of rearing, when the water
temperature began to exceed 17°C and continued to rise to 22°C. The cumulative mortality rate reached 38.3%.
18S rRNA gene analysis performed on seven dead fish revealed that the gene sequences detected in six specimens

were identical and showed 100% homology to the known gene sequence of M. avidus. Pathological examinations

195



showed bleeding and congestion in the exposed connective tissue and muscle layers, with numerous infiltrating
cells present. The affected tissue frequently contained oval-shaped parasites, approximately 25 x 20 Um in size,
suspected to be scuticociliates, appearing with moderate to high frequency. Additionally, PCR tests conducted on
various fish body parts revealed that M. avidus was detected in 100% of the affected muscle tissue, with high
detection rates also observed in the heart and kidneys, while the brain had the lowest detection rate at 22.2%.
Currently, we are using PCR to detect M. avidus in seawater and sediments collected from the tank of 2023 group
and are comparing the onset of the disease with the dynamics of M. avidus in the environment to explore potential

control measures.
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Abstract

An experiment was conducted in a completely randomized design to evaluate increasing substitution
levels of soybean meal (SBM) for fish meal (FM) protein at 21% and 26%, and protease enzyme (ProAct)
supplementation at 0%, 0.02%, 0.04% and 0.06%, respectively, in Pacific white shrimp (Litopenaeus vannamei)
diets. Eight experimental diets and a control diet (100% FM) were formulated containing 37% crude protein and
7% crude lipid. Diets were fed to quadruplicate groups of shrimp (3.92+0.33 g initial weight) four times daily to
apparent satiation for 8 weeks. The results showed that the levels of SBM protein and protease enzyme
supplementation had no effect on survival rate and feed intake (p>0.05). The shrimp fed with the control diet had
significantly lower final weight and weight gain than those of the groups fed with experimental diets (p<0.05). The
shrimp fed with diet containing 26% protein from SBM without protease enzyme supplementation had
significantly higher average daily growth than those of the control group, but significantly lower than the other
feeding groups (p<0.05). The specific growth rate was significantly lower in the control shrimp than those of the
other groups (p<0.05). The feed conversion ratio was significantly higher in the shrimp fed with the control diet as
compared to experimental diet fed groups (p<0.05). The moisture, crude protein and ash contents of the final
shrimp carcass were not affected by the diets (p>0.05), but crude lipid was significantly higher than the control
group (p<0.05). For nutrient utilization, the control group showed significantly lower protein efficiency ratio,
protein retention efficiency, lipid efficiency ratio and lipid retention efficiency than those of the other groups
(p<0.05). In case of digestibility, all experimental diets showed significantly higher digestibility coefficients than
that of the control group (p<0.05). The histology of shrimp hepatopancreas fed with high level of SBM and
supplemented with protease enzyme showed a normal structure. In conclusion, protease enzyme
supplementation might help increase SBM substitution for FM up to 26% protein with good growth and good
health.

Keywords: soybean meal, protease enzyme, digestibility, histology, Pacific white shrimp
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Abstract

Red claw crayfish (Cherax quadricarinatus) is an interesting economic aquatic animal in many
countries. Currently, there is no commercial crayfish diet available, some farmers use Pacific white shrimp diet
in their cultivation. Moreover, the high fish meal cost has also increased the cost of diet. Therefore, finding an
alternative ingredient to replace fish meal is needed. In this study, para rubber seed kernels were selected
because it is an important economic crop. It can produce a lot of seeds per year, but only a small portion is
utilized because it contains a high level of cyanide. Processed para rubber seed kernels by boiling help
remove the toxic cyanide and subsequent fermentation by Aspergillus oryzae and Saccharomyces cerevisiae.
In this study, five iso-nitrogenous and iso-lipidic diets were formulated using fermented para rubber seed
kernel meal (FPRSM) to replace fish meal (FM) at 0%, 25%, 50%, 75%, and 100% diet, respectively. The diets
were fed twice daily to red claw crayfish (initial weight: 1.23+0.02 ¢) in triplicate for 8 weeks. The results
showed that the levels of FPRSM substitution had no effect on feed intake (p>0.05). The highest final weight
(2.78+0.04 g/individual), weight gain (1.55+0.06 g/individual) and specific growth rate (1.36+0.04 %/day), were
found in crayfish fed the control diet (p<0.05). The crayfish fed 25% FPRSM replacement diet had the highest
survival rate of 91.67+14.43 (p<0.05). The lowest feed conversion ratio of 3.79+0.94 was found in crayfish fed
the control diet (p<0.05). In conclusion, the replacement of FM with FPRSM at 25% can be used in the
crayfish diet without affecting on growth performance.

Keywords: Fermented para rubber seed kernel meal, Fish meal substitution, Red claw crayfish
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