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Aquatic Sciences for Securing Sustainable Food Systems &
Resources

Aquatic Science and Innovative Management Division
Prince of Songkla University, Hat Yai, Songkhla, Thailand

Friday, 18 August 2023

08:30 —-9.00 Registration
09:00 —9:10 Welcome & Opening Remark
Dean, Faculty of Natural Resources, PSU
9:10-10:10 Keynote speakers
9:10 - 9:30 Dr. Atra Chaimongkol

Fisheries Biologist
Representative of Department of Fisheries, Thailand
“Coastal Aquaculture for Sustainable Food Security “

9:30 - 9:50 Prof. Dr. Toshiaki Itami

Fukuyama University

Japan

“Shrimp Culture and Diseases-Problem in Japan”
9:50 - 10.10 Dr. Eknarin Rodcharoen

Prince of Songkla University, Thailand
“Marine pollutants upsetting primary and secondary producers: A case
study in Songkhla lagoon “

10:10 - 10.25 Coffee break

10.25 - 13:45 Invited speakers

10:25 - 10:40 Paper 1 — Thai (Dr. Jumreonsri Thavornsuwan)
"Thai shrimp culture — Standard and measures for shrimp health and
sustainable production"

10:40 - 10:55 Paper 2 — Overseas (India, Asst. Prof. Dr. Raja Sudhakaran)
"Anti-WSSV molecule from herbal source"

10:55 -11:10 Paper 3 — Overseas (Japan, Assoc. Prof. Dr. Tohru Mekata)
"Identification of novel pathogens based on comprehensive genetic
analysis in cultured fish."

11:10-11:25 Paper 4 — Thai (Asst. Prof. Dr. Naraid Suanyuk)
"Streptococcus agalactiae infection in cultured fish in Thailand: Pathology
and disease management approaches"

11:25-11:40 Paper 5 — Overseas (Japan, Prof. Dr. Thi Thi Zin)
"Interdisciplinary Approach to Smart Farming”

11:40 - 11:55 Paper 6 - Thai (Dr. Kittichon U-taynapun)
"Sustainable crab farming practice through knowledge-based technology
transfer"

11:55-12:10 Paper 7 Overseas (India, Asst. Prof. Dr. Prabjeet Singh)
“Shrimp farming a ray of hope for destitute farmers of water logged salt
affected areas of North Western India“
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Friday, 18 August 2023 |

12:10 - 13:15 Lunch

13.15 - 14.15 Scientific Presentation

13.15-13.30 Paper 8 Thai (Dr. Nion Chirapongsatonkul)
“Screening and Characterization of Photosynthetic Bacteria (PSB) for
Hydrogen Sulfide Removal“

13.30 - 13.45 Paper 9 Thai (Wijittra Tungse)
“Isolation, characterization, and biomass production of Thraustochytrids
from mangrove leaves in Songkhla province during the summer season”
Paper 10 Overseas (Indonesia, Agnesia Frisca Damayanti)

13.45 -14.00 “Effects of ethanolic vinasse extract on growth, gene expression, and biofilm
formation of AHPND-causing Vibrio parahaemolyticus (VpAHPND) strain“
Paper 11 Thai (Saowaluck Malawa)
“Efficacy of Thai herbal recipes to accelerate fin regeneration in Siamese

14.00 — 14.15 fighting fish (Betta splendens)”

14.15 - 14:45 Coffee Break

Networking Workshop
14.45 - 16.00 Group discussion about open issues/questions
16.00 - 16.30 Closing ceremony
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(iwalsifon DOA-M3) Tinsmsanutsavlundnveneduinfusisingoan 14ldos warisnsldmunudmiadin
Ifeehsfiuszansam vnsmaassluanimiosujiinig uazutamaass vesdinddouazimuinisinuns lwed 3
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ffunumIHAnmiign L.wiﬁmqLﬁu%“ﬂmLLazU'%mzuLﬂ??aﬁaaﬂiizijLﬁU%ﬂmﬁaaﬂd%uﬁmﬁmﬁﬂuﬁqaawﬁm dnuosidud
MsnevesimdadnaIniideswailsiey DOA-M3 1 3 vdin Aeunavndaufvdnuildiiauuandisfunisads
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\Fe3 DOA-M3 “zjum‘naaﬂamw 2,000 n¥uset 20 Ans mmammmumwmmﬂlmmLﬂmmmﬂumﬂﬂjmsmu fipronil
5% SC 9%151 50 Maaammam 20 805 uay 1&91@‘1451@&1mammaqmawuﬂwa 971U 120 mummam 20 am
mumawamaqmwmﬂuqmﬂaﬂw 1 n3suadldansiadl fipronil 5% SC Iwmawammﬂwam (650 NSUADAITINUAT) VLT
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frddy: Wermilnden uuas Tt N19619

Abstract

Metarhizium anisopliae (Metsch) Sorokin is entomopathogenic fungi that infects and kills several pest
insects. Flea beetles are major pest of many vegetable crops in Upper Northeast Thailand. The objective of
this study was to test the culture medium of M. anisopliae (Metsch) Sorokin isolate DOA-M3 for stock culture
that farmers can use to produce fresh bioagent and determines the suitable application of flea beetles
control. This experiment was studied at laboratory and trial plot of Agricultural Research and Development
Region 3, Khon Kaen province from October 2021 to September 2022. The results showed that the sorghum
grains have proved to be suitable medium for preparation of Metarhizium DOA-M3 starter that can be
preserved for 6 months in refrigerator. They were low cost and easy to inoculated in the streamed rice
substrate compare with coarse ground corn kernels. Although paddy grains had lowest cost, their storage
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period was shortest and Metarhizium DOA-M3 amount had least. Metarhizium DOA-M3 cultured in each
medium was highly effective in controlling flea beetles both before storage and in each month of
preservation (88-100%). The Metarhizium DOA-M3 fresh formulation produced from the sorghum grains was
evaluated to control flea beetles in two growing seasons of Chinese flowering cabbage trial plot. They
showed similar results The Metarhizium DOA-M3 fresh formulation 2,000 grams in 20 water liters was the
highest efficiency in controlling flea beetles same as spraying fipronil 5% SC at a ratio of 5 ml/20 water liters
of water and applying Steinernema siamkayia Thai strain 120 million infective juveniles /20 water liters. In the
first growing season, the insecticide treatment gave the highest yield of Chinese flowering cabbage (650 ¢/m?),
while there was no difference in later crop growing season (1,349 - 1,519 ¢/ md).

Keywords: Metarhizium, entomopathogenic fungi, bicagent, Chinese flowering cabbage
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viinvauaswuuiswiandeluneaanznaniun (Hypothenemus hampei) (Coleoptera:

Curculionidae: Scolytinae) fidunusiunstinlsaluduniun

Symbiotic fungal species in coffee berry borer (Hypothenemus hampei) (Coleoptera:

Curculionidae: Scolytinae) and relationships with pathogenicity in host plant
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waaLagNanIwn (Coffee berry borer) Hypothenemus hampei (Coleoptera: Curculionidae: Scolytinae)
L‘UuLLMaQﬁﬁliW%aﬂﬂmﬂjum%quﬂiNﬂ’J’mLﬁ&JWWEJSLWLLﬂW“UﬂWLLW IG]EJ?”EJ“G]’JLG]JJ’J&JL‘UUW’]M“U’]L“UE]i’la’lWW]Iﬁﬂamuﬂ’lLLW
Ienanewiln anmsenwsiinveadosandiusieg vessnnielutemaiznaniu ldud ¥ en fes sauvidiuves
dodefivddulsaarnnisasiaieeweniarznaniungaeid tissue transplanting method Taekenansauau
woan1wil 30 Fauazlufiefiuansernislsafivsiuay 10 lu Aasendesilatmun 30 Telan wiaduiudiuia
10 lelmian Fudauen 7 loleian Judiuries 10 loloan waznenanidodeisiilulsn 3 leluan Wesuunides
Fednuazmsduguinendosiu Wenduenldandiusrnisveseanuidunguidesluana Fusarium spp.
sanae 27 lelewaanasdosfiuenldainiudiuvesiuniuniifulsasiuau 3 lelwan Wunduidesluana
Lasiodipplodia spp. levdesaaumageunisielsanuin ﬂzjm,ﬁ??aiﬂuaqa Fusarium spp. liwun1snslsauu
Tuuagsniu éauﬂfjmmt,%aiﬂuaqa Lasiodipplodia spp. awnsanelsavuluwazisniunle
AdNALY: NaALIIENANILI, Hypothenemus hampei, Fusarium spp., Lasiodiplodia spp.

Abstract

The coffee berry borer (Hypothenemus hampei) (Coleoptera: Curculionidae: Scolytinae) is an
economically important insect pest of coffee. The adult stage of coffee berry borer is also a carrier and
transmitter of many plant diseases. The study of fungal species isolated from different parts of insect bodies
(head, thorax, and abdomen) and infected plant tissue was investigated by the tissue transplanting method.
Thirty insects and 10 infected plant leaves were isolated. Thirty isolates of fungi were isolated from the head
(10 isolates), thorax (7 isolates), abdomen (10 isolates), and infected plant tissue (3 isolates), respectively. The
morphological identification of isolated fungi from the insect bodies was Fusarium spp. with 27 isolates, and
from infected plant tissue, was Lasiodipplodia spp. with 3 isolates. All isolated fungi were tested for
pathogenicity on leaves and branches. All Fusarium spp. showed no pathogenicity on leaves and branches of
the coffee plant, but the Lasiodipplodia spp. showed pathogenicity on all tested plant parts.

Keywords: Coffee berry borer, Hypothenemus hampei, Fusarium spp., Lasiodiplodia spp.
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Borer, Conopomorpha sinensis Bradley in Litchi in Punjab, India

Siraj, M.}, Singh, 5.%, Shera, P.S.}, Kaur, S., Sandhu, R.K.2, Randhawa, H.S.%, Sharma, R.K.> and Tyagi, M.®

! Department of Entomology, Punjab Agricultural University, Ludhiana, Punjab, 141004, India
2 Department of Fruit Science, Punjab Agricultural University, Ludhiana, Punjab, 141004, India
3MS Randhawa Fruit Research Station, Gangian, Hoshiarpur, Punjab, 144205, India

“ PAU Regional Research Station, Gurdaspur, 143521, Punjab, India

° PAU Krishi Vigyan Kendra, Pathankot, 145023, Punjab, India

*Corresponding author: sandeep_singh.1974@pau.edu

Abstract

We  evaluated egg parasitoid, Trichosramma  embryophagum  Hartig  (Hymenoptera:
Trichogrammatidae), against litchi fruit borer, Conopomorpha sinensis Bradley (Lepidoptera: Gracilariidae). C.
sinensis larva bores into the fruit and feeds on inner soft tissue, resulting in poor fruit quality and fruit drop
after infestation. Experiment was conducted during April to July 2021 to standardize the effective dosage of
parasitized T. embryophagum eggs/tree to be installed in the litchi orchards of Punjab (India). Four different
treatments at 2,000, 3,000, 4,000 eggs/tree of T. embryophagum and control (water) were evaluated at MS
Randhawa Fruit Research Station, Gangian, Hoshiarpur, Punjab. Five releases of T. embryophagum trichocards
stapled at different directions on litchi trees in the middle canopy were made at 7 days interval from 15"
Standard Meteorological Week (SMW) to 19" SMW, 2021. The lowest per cent fruit infestation (16.7+0.9) was
recorded with T. embryophagum at 4,000 eggs/tree as compared to fruit infestation in control plot
(39.75+0.47). T. embryophagum at 4,000 eggs/tree showed significant per cent reduction (57.9 %) in pest
damage over control. From this experiment, it was conferred that 7. embryophagum at 4,000 eggs/tree was
the best treatment. Based on these encouraging observations, multi-location trials were carried out during
April to July 2022 in the litchi growing areas of Punjab. Five releases of T. embryophagam at 4,000 parasitized
eggs/tree along with different cultural practices including clean cultivation by removal of plant debris in the
orchard and collection and destruction of infested fruits were carried out. All the four locations showed
significant reduction in pest damage over control (65.5, 68.6, 65.4, and 62.6 %). Average yield was also found
to be significantly higher at all four locations (treated with 4,000 egg/tree) i.e. 78.3, 73.6, 75.7 and 73.7 kg/tree
compared to control. Thus, our study confers that treatment of litchi trees with 7. embryophagam at 4,000
parasitized eggs/tree can significantly reduce incidence of C. sinensis and hence can be recommended as
efficient, cost effective and environmental friendly alternative against C. sinensis.

Keywords: Trichogramma embryophagam, trichocards, egg parasitoid, clean cultivation, multi-location
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Application of Proficiency Testing Program to Evaluate

the Performance of Soil Nutrients Analysis in Laboratory
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Abstract

Proficiency testing program plays as an important tool for assessing laboratory performance and
monitoring as external quality control. Department of Agriculture has organized the soil laboratory proficiency
testing program from 2016-2022. Participants are consisted of government, university and private soil analysis
laboratories increasing from 30 in 2016 to 61 in 2022. These programs revealed that soil laboratories most widely
applied the Walkley-Black titration, Bray Il extraction and ammonium acetate extraction method for analyzing
of organic matter, available phosphorus and extractable potassium content in soil, respectively. The
performance scores of laboratories were evaluated as z-score with an average of 78.7%, 69.9% and 69.2%
achieving acceptable results (z-score < 2) for analyzing of organic matter, available phosphorus and extractable
potassium content in soil, respectively. However, an average of 11.6%, 20.7% and 19.5% of total participants
were considered as unacceptable results. The unacceptable results caused by the contradiction of the ratio
between soil weight and extractant solution, shaking time, and instrumental measurement application.
Participation in the proficiency testing program enables laboratory to review and improve analytical techniques
which finally enhancing the potentiality of soil analysis laboratories in Thailand as the same standard.

Keywords: proficiency testing, organic matter, available phosphorus, exchangeable potassium
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ANWAIZHATANUNUILUUVDILTAANA WA BN lUVR8UIsUUINIUYTEN Saccostrea cucullata

(Born, 1778) a1ntn1gaus Ysemdlng

Characterization and Density of Mucous Secreting Cells of the Hooded Oyster Saccostrea

cucullata (Born, 1778) from Libong Island, Thailand
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Abstract

The Hooded Oyster Saccostrea cucullata is an ecologically significant marine bivalve in Thailand,
particularly due to the function of its mucous-secreting cells (Msc) that plays an important role in the oyster’s
life cycle. This study investigated the characterization and density of S. cucullata between the Stone bridge
and Duong Tourism by Drones at Libong island, Thailand was compared. The whole S. cucullata (n = 10 from
each study area) were collected and then were examined by using the standard histological technique. The
results showed in S. cucullata that four types of Msc were identified including oval, cup-shaped, pear-shaped,
and stick-shaped types along its mantle cavity. It is interesting to note that the density of oval, cup and pear-
shaped types from the Duong Tourism by Drones area was 119.00 + 6.43, 101 + 5.69 and 15.00 + 4.0 cells per
area, respectively, which was higher than those in the Stone bridge (47.00+ 4.51, 31.00 + 2.52 and 4.00 + 0.58
cells). Both the oval and cup- shaped types above were statistically significant between the study areas (P<
0.001). It may be implicated in the immune response under its environmental condition.

Keywords: mucous-secreting cell, The hooded oyster, histology, Thailand
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Abstract

The aim of this research is to determine the efficiency of dried biofloc sediment on mortality rate and
relative percent survival of Nile Tilapia infected with Aeromonas hydrophila. The experiment consisted of 5
treatments, each with 3 repetitions, and completely randomized design was used: 1) A standard diet without
biofloc (control group) and (2) trials with diets containing 0.5, 1 and 5 g¢/kg of dried biofloc. While experiment 5
had 0.5 g/kg of beta-glucan. 20 fish with average weights of 10.00+0.5 grams were raised for experimentation.
17 days were experimented, each treatment group was fed for 7 days before the disease infection, in addition
data on mortality for the next 10 days after infection was collected. A. hydrophila was intramuscularly injected
at 0.2 mL/fish to induce disease infection. The fish mortality was analyzed for determining relative percent
survival (RPS) of each trial. The results of this study showed that the mortality rates of fish fed the diet with 5
g/kg of dried biofloc were significantly different (P<0.05) when compared with fish fed the diet with 0.5 g/kg of
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dried biofloc and control group. Moreover, the relative percent survival of 2-5 group were found at 2.87+1.4,
11.42 +£ 0.4, 31.42 + 2.85 and 17.14 = 8.6 percent, respectively, which trial groupd (5 g/kg dried bio floc) was
showed on significant statistical difference (P<0.05) from other treatment groups. Dried biofloc sediment
indicated an effectively increase survival rate in Nile Tilapia infected with A. hydrophila, which will require
further experimentation on immunity system of fish.

Keywords: Dried bio-floc sediment, Aeromonas hydrophila, Nile tilapia
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Abstract

The problematic situation of the endangered seagrass ecosystems from Libong island, Trang province,
Thailand, has increasingly occurred and must be designated as a critical area. The animal-sentinel system with
the histopathology as a biomarker is a useful tool for the environmental assessment but has never been used

for the seagrass area. In the present study, the health of five sentinel species was assessed taking advangtage

22



of their wide distribution and easy collection: three pelagic animals (Halobates sp., Ambassis nalua and
Ambassis vachelli) and two benthic animals (Alpheus sp. and Amphibalanus amphitrite). During January to
March 2021, all samples (n = 30 individual sample per each area) were collected from healthy and unhealthy
seagrass areas and were processed by using a standard histological protocol. The lamella disorganization and
lamella edema were observed in all Alpheus sp. samples, and the melanomacrophage centers (MMCs) were
found in A. amphitrite from the unhealthy seagrass area. However, the vacuolar degeneration and MMCs in A.
nalua and A. vachelli were generally identified in samples from both areas. These results clearly showed that
the marine benthic animals above are sensitive enough to reflect ecologically changes in seagrass area and can
be used as a sentinel species together with the histopathology as a good biomarker.

Keywords: aquatic animal health, histopathology, seagrass, Thailand
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Abstract

Nymphaea colorata Peter. is one of the valuable and commercially important aquatic
ornamental plant that is native to East Africa. This aquatic plant species is abundantly planted worldwide
through aquatic garden landscaping. In vitro propagation of aquatic plants requires surface disinfection which is
a highly problematic step in establishing aseptic plant culture. Generally, aquatic plants are more microbially
contaminated than other plants. Thus, this research aimed to study the effects of different sterilization methods
and various concentrations of BAP on shoot multiplication. The results revealed that immersing turion for 2
hours in 0.1% (w/v) Carbendazim followed by shaking in 50% ethyl alcohol for 1 min and 20% Clorox® (V/V) for
20 min, and then soaking in 0.1% HgCl, (W/V) for 15 min, is an optimal treatment for turion sterilization. The
result showed low contamination frequency (10%), germination frequency (90%), speed of germination (5.70
days), number of shoots (2.0 shoots) and number of leaves (3.10 leaves/shoot), respectively. To multiply the
number of shoots, vigorous explants excised from sterilized turion were cultured in full - strength liquid MS
medium fortified with different concentrations of BAP. The result revealed that 2.0 meg/L BAP produced the
maximum number of shoots (4.40 shoots/explant) and leaves (15.70 leaves/explant), respectively. Therefore,
the result can be concluded that the sterilization method and 2 meg/L BAP are suitable for growth and the
multiplication rate that is important for commercial mass propagation and facilitating in vitro conservation of

waterlily germplasm.

Keywords: tropical waterlilies, in vitro culture, sterilization, turion
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Abstract

Sang Yod Phatthalung rice has slender grain with light fragrance and dark-red color dehusk seed. It also
has high fiber, vitamin E, iron, phosphorus and antioxidant activity which help good digestive system, antiaging,
blood circulation improvement and anticancer. It is also the food for healthy people leading to the high demand
of consumers. However, yield of Sang Yod Phatthalung rice by conventional technique though seed sowing is
quite low. Tissue culture in combination with plant growth regulators (PGRs), especially 6-benzyladenine (BA)
can improve yield of this rice variety. Thus, the objective of this research was to study effect of plant growth
regulator on physiological and some yield component characteristics of seed and tissue culture-derived plants
after transplanting to plastic house condition. For tissue culture-derived plants, shoot tip of Sang Yod
Phatthalung rice were excised and cultured in liquidified oil palm culture medium (OPCM) with 0.5 mg/L BA. For
seed-derived plants, the seeds were sown on tissue paper after 7 days of germination and transferred to pot
containing soil under plastic house condition at Faculty of Natural Resources, Prince of Songkla University. After
growing for 120 and 140 days, the results revealed that plants obtained from tissue culture technique (liquidfied

medium with 0.5 mg/L BA) gave significant difference higher results than those from seed-grown plants. It gave
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number of plants per tiller at 40.00 plants, number of panicles per tiller at 40.00 panicles, 100 paddy weight at
2.09 g, significant difference with seed-grown plants and leaf chlorophyll content at 40.27 SPAD unit, not
significant difference with seed-grown plants. Therefore, tissue culture technique by adding 0.5 meg/L BA gave
the better result than seed-grown plants.

Keywords: Sang Yod Phatthalung rice, PGRs, tissue culture derived-plant, yield component, physiological

characteristic

26



NamaamsWamhL%aLLazleuIﬂ‘lﬂﬁwiami%'nﬁ'\aam’m’iﬂumaﬁﬂwaaﬂmaaa
Effect of Disinfectants and Cytokinins on Multiple Shoot Induction
in Curcuma aromatica Salisb

o £ : o av o
qunsen mazedl” v deugnd! wiguy j9dad! gins qrdsmi? wazuans wedwug?
Kalawong, S.1*, Noisut, C.!, Rungrueng, P.}, Rittirat, 5.2 and Hongpan, N.?

Lananivweluladmainuns aainemansuazimalulad univedesuiginuaudadingze) nganne 10600

! Department of Agricultural technology, Faculty of Science and Technology, Bansomdejchaopraya Rajabhat University, Bangkok,
10600

Lanuniendiniven auginemansuavmalulad umning18ussinuasASsIINgIY SInuASAIEIINIIY 80280

2 Program in Biology, Faculty of Science and Technology, Nakhon Si Thammarat Rajabhat University, Nakhon Si Thammarat
80280

3 grundvunalulagnisemns aazingrmansuazinalulad anivendesisdgdiuauiadingze) nganne 10600

® Department of food technology, Faculty of Science and Technology, Bansomdejchaopraya Rajabhat University, Bangkok, 10600

* Corresponding author: soontreeya596@gmail.com
UNANED

e (Curcuma aromatica) daufinfiegluisd Zingiberaceae fivvinilfiludiunaluniosdons
warldidueunulusa suuuunisveneiiugausssunivesituue wlifinsfawddvilinnsndsiivedalnivse
nsUsudgsiugshldenn venanilfisenumsveneiusuesiivluana Curcuma feismneidsadodolunarsvia
Imaﬁi’mqﬂixmﬁmﬂmaqmimaaqﬁaLﬁaﬁﬂmmﬁmLLazmmLﬁi’fuéﬂ'uﬁLumzammaﬁmﬂﬁzﬁﬁa Nanu31n191Y HeCl
Wt 0.19% LHunan 10 unit Winadfian Ao Tinsuwtioudl 26.67+5.77% wagnnssen 53.335.77% uenanil &l
InquszasdfinumnAensfnuinavesiauazaududuveslalalaiu fuandafusionsifiuduiusen wuin 913
MS i BA eiudiu 0.5 un/a. Sauiu TDZ Wadu 0.25 un/a. Isunusensiugeandl 3.1120.69 saa/Audau 0193
wneidesiiiin Lo, annsnannisuudouveadienuaiide Tlumsmneidssduiuus Taenaifiu CLO, Aadudy
19.2 1n./a. (9.6 1n./a. 2 a%9) WikadTigaannisuwdiouls 100%

AdfTy: Huunei marlensidle aseuaunsiasyRuln raedulaeenlus

Abstract

Curcuma aromatica belong to the family Zingiberaceae. This plant is used in cosmetic formulations
and traditional medicinal applications. Naturally, it propagates by vegetative method without seed production.
Thus, the production of new cultivars through seeds is impossible. An alternate method for plant propagation
through tissue culture has been reported many species of Curcuma. The first aim of this experiment was to
determine the optimum types and concentrations of disinfectants. The result showed that 0.1% HgCl, for 10
minutes gave the lowest contamination at 26.67+5.77% and germination rate at 53.33+5.77%. The following
objective was to study the effect of various types and concentrations of cytokinins on multiple shoot formation.
The highest number of shoots at 3.11+0.69 shoots/explant were obtained from excised single shoot on MS
medium supplemented with BA at concentration of 0.5 and TDZ 0.25 mg/L. A culture medium incorporate with
ClO; could prevent bacterial contamination from the C. aromatica culture. ClO; at 19.2 mg/L (9.6 mg/, 2 times)
gave the best result in 100% reducing contamination.

Keywords: Curcuma aromatica, surface sterilization, plant growth regulators, chlorine dioxide
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Abstract

In the production of oil palm seedlings, the age of the seedlings is commonly used as a criterion for
management and distribution. However, due to different climates in each area and the trend of global climate
change, the growth and development of oil palm seedlings may vary, which may not align consistently with the
age of the seedlings. Plants need to accumulate a certain temperature to change its developmental stage
through enzymatic activity in optimal conditions, suggests that the use of growing degree days may be more
accurate than relying solely on plant age as an indicator. Therefore, this study aimed to determine the growing
degree days required at each developmental stage of oil palm main-nursery seedling leaves under field and
greenhouse conditions, to predict the growing degree days of oil palm seedlings. The study found no statistical
difference in the growing degree days at each developmental stage between the two environments. Oil palm
seedlings transition from bifurcate to pinnate leaves during 116.50-121.13 days after transplanting in the field
or at a growing degree range of 1,628.87-1,631.78 degrees Celsius. When comparing to the growth data of oil
palm seedlings available for sale, which are assessed based on the number of pinnate leaves. Oil palm seedlings
will be ready for sale during 130.00-149.38 days after transplanting or at a growing degree range of 1,790.36-

1,837.63 degrees Celsius, if assessed based on the total number of leaves, oil palm seedlings will be ready for
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sale during 120.75-121.38 days after transplanting or at a growing degree range of 1,633.64-1,683.60 degrees
Celsius. However, to apply these values, one should consider the differences in species and implement proper
management of the microclimate, ensuring that the obtained values are as accurate as possible.

Keywords: growing degree day, oil palm main-nursery seedling, phyllochron
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Abstract

Grafting tape is used for wrapping the wound union after grafting for commercial fruit crop propagation.
Grafting tape protects the wound union between rootstock and scion, therefore, it is an important factor
affecting the survival of grafted fruit trees after grafting. Commercial grafting tape is made from polyethylene,
but it is difficult to decompose and takes a long time that resulting in harmful effects on the environment. Using
grafting tape developed from the biodegradable polymer is an alternative approach for wrapping material in
plant grafting propagation. This study aimed to develop a grafting tape made from two biodegradable polymers.
The properties of grafting tape were investigated and it was tested to apply in mangosteen cleft grafting. The
results found that biodegradable grafting tape is transparent and slightly yellowish in color. The physical
properties, including thickness, moisture, swelling, water solubility, and water vapor transmission rate, of
biodegradable grafting tape were more than commercial grafting tape. On the contrary, the mechanical
properties, including tensile strength and elongation at break, of biodegradable grafting tape were less than
commercial grafting tape. The results agreed with the biodegradability of biodegradable grafting tape was more

rapid than commercial grafting tape. In the cleft-grafting study, it was found that the survival rate of grafted
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mangosteen wrapped with biodegradable grafting tape was comparable to commercial grafting tape, 90% and
100%, respectively, and there was no significant difference. In addition, after cleft grafting for three weeks, the
length and diameter of rootstock and scion of cleft grafting mangosteen wrapped with biodegradable and
commercial grafting tape were not a significant difference. In conclusion, biodegradable grafting tape has
biodegradable properties which are used for mangosteen propagation by cleft grafting method and their
efficiency as well as commercial grafting tape.

Keywords: bioplastic, propagation, mangosteen (Garcinia mangostana L.)
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Abstract

Oil palm seed dormancy breaking by commercial dry heat takes a long time for 60 days and consumes
a high electrical energy cost. Removal of the operculum of oil palm seeds resulted in high and fast seed
germination whereas it requires labor and high expertise. Hot water is a highly effective method of solving
physical seed dormancy, less labor and mass production. Therefore, the objective of this research was to break
seed dormancy by soaking in hot water for different times on germination and operculum structure of oil palm
seed, Variety SUP-PSU. An experiment was conducted using Completely Randomized Design. Seed viability with
0.075% tetrazolium at 40°C for 4 h, germination, mean germination time, abnormal seedlings, rotten seeds,
ungerminated seeds and the operculum structure were evaluated. The results found that hot water-treated
seeds gave statistically significant lower germination than commercial dry heat. Soaking in hot water for 3 min
gave seed viability of 92.00 seeds, germination of 61.50% and mean germination time of 38.93 days. Prolonged
hot water soaking time for 30-60 min decreased seed viability. In addition, soaked seeds in hot water for 3 min
were ruptured on operculum structure as well as commercial dry heat. Rupture, holes and torn fibers were
found after soaking in hot water for 60 min.

Keywords: Hot water, germination, oil palm seed, operculum
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Abstract

The production of strawberry runners is a common method for commercial strawberry cultivation. In this
study, we evaluated the production of runners from 42 strawberry germplasm varieties, comparing them with 38 test
varieties and 4 check varieties. The evaluation took place at the Doipui Research Station's gsreenhouse in Chiang Mai
Province, using an Augmented in Randomized Complete Block Design. The results revealed a significant statistical
difference in the number of strawberry runner plants produced per plant, ranging from 17.76 to 99.96. Among the
varieties tested, Morioka, Suver clop, and wild strawberry exhibited the highest number of runner plants. In particular,
wild strawberry stood out with the highest number of runners at 99.96 plants, surpassing the four check varieties. This
variety holds great value as a germplasm for breeding programs aimed at increasing the number of strawberry runner
plants. The study exhibited diverse results in terms of the number of flower buds per plant, ranging from 10.88 to
51.08. Among the varieties tested, Mara des bios, Enrai, Prarachatan 50, 34/2, Hotel, Nepal, Kunming, Miyoshi,
Strawberry Doi, and Dover stood out with higher numbers of flower buds. The study shown that the Doi strawberry
variety exhibited the highest number of flower buds per plant, reaching 51.08 flower buds. However, it should be
noted that while this cultivar produces a significant number of flower buds during runner production, it is deemed
unsuitable for runner production.

Keywords: Strawberry Germplasm, runners production, greenhouse
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Abstract

Lemongrass is an economic crop in Phetchabun province that is widely planted in many areas.
Therefore, yield trials of this plant was conducted at Phetchabun Agricultural Research Center to select high-
yielding varieties. The experiment was designed in Randomized Complete Block Design (RCBD) with 6
treatments (varieties), namely, Kab Dang, Kaset keaw, Kaset Khao, Nakhon Si Thammarat, Pathum Thani and
Yak Khao. Each treatment consisted of 4 replications. The experiment was set up at the experimental plot in
the Phetchabun Highland Agricultural Research Center during October 2021 to September 2022. Yield
harvested at the age of 7 months after planting followed by trimming ready for sale was compared. It was
found that Kaset keaw variety gave the highest average yield at 3,571 kilograms per rai, not significant different
difference with Kaset Khao variety (3,256 kilograms per rai). The other varieties, Yak Khao, Pathum Thani, and
Nakhon Sii Thammarat gave the following average vyields at 2,934, 2,839 and 2,704 kilograms per rai,
respectively. Whereas Kab Dang variety gave the lowest average yield at 2,027 kilograms per rai. Hence, Kaset
Keaw variety and Kaset Khao variety of lemongrass were recommended to farmers to grow as commercial
varieties in the Phetchabun areas.

Keywords: Lemongrass, yield trials, yield, economic crop, Phetchabun Highland Agricultural
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Abstract

Curcuma or Tumeric is a plant of the ginger family that have many benefits and at present there is a
high demand in the market. the genetic diversity of Curcuma has very little information. Therefore, this study
was to study the genetic diversity of Curcuma in Surat Thani Province using a total of 8 pairs of primer SSR
molecular markers. The results showed that all primers could increase DNA content and a total of 497 DNA
bands could be detected with sizes approximately 100-700 base pair and there was primer SSR 1 that yielded
the highest DNA band differentiation. However, this study did not have a primer that provided a DNA band that
could clearly distinguish specificity so further studies were needed.

Keywords: Turmeric species, genetic diversity, SSR molecular marker
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Abstract

“Cheng-roon” bamboo is an endemic plant found in Khao Phanom National Park mountain in Surat
Thani Province. It has a large and straight trunk that is suitable for making structures and furniture. But in the
natural breeding of bamboo, there are still many environmental limitations. Because the bamboo shoots had
to be brought down from the mountain, which takes time to travel causing the seedlings to have a high price
and small amounts of seedlings. This research was to study the tissue culture technique of bamboo in order to
produce high quality seedlings. The efficiency of surface sterilization technique for explants, multiple shoot
induction, and root. Results showed that explants surface sterilized with 0.1% Mercuric chloride gave the highest
clean explant at 87% and explant viability at 90%. When shoots were induced on MS medium added with BA
growth regulator at concentrations of 2.0, 3.0, 4.0, and 5.0 mg/l or TDZ at concentrations of 0.1, 0.3, and 0.6
me/L. The highest number of shoots was obtained on the MS medium containing 5.0 mg/L BA. After 4 weeks of
placement on medium. Root induction on the MS medium supplemented with NAA in an experiment cannot
induce roots in Cheng-roon bamboo shoots.

Keywords: plant growth regulators, Plant tissue culture, Sterilization, Dendrocalamus spp.
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Abstract

Sterilization of culture media and disinfestation of explants initially important steps for plant tissue
culture technic. Normally, instruments and disinfectants are used in the disinfection process. But, the effect of
some chemicals may result in relatively high necrosis of plant tissue and less response to culture media.
Therefore, the objectives of this study were to investigate the effects of chlorine dioxide (ClO2) concentrations
on sterilization of culture medium and disinfestation of explant and shoot induction from different clones of
rubber tree (RRIM600 cultivar), under in vitro condition. Nodal segments and green buds were cultured on oil
palm culture medium (OPCM) with 1 mg/L N®-benzyladeninepurine (BAP) and different concentrations of ClO,
for both culture media and explant disinfestation. After culture for 4 weeks, the results revealed that nodal
explants have a disinfestation rate of 55.00% with shoot induction rate of 49.07%, higher than those obtained
from green bud explants. For ClO; concentrations, the result showed that 110 meg/L gave the highest sterilization
rate at 66.67 %. However, 100 mg/L ClO; gave the highest shoot induction rate at 100%. When comparing the
effect of clones on sterilization and shoot induction, the results showed that clone no. 3 gave the highest
sterilization rate at 90.00% and shoot induction rate at 80.35% after culture for 4 weeks. So, 100 mg/L ClO, will
be optimum for micropropagation of rubber tree to reduce steps and cost under in vitro condition.

Keywords: Rubber tree, chlorine dioxide, sterilization, explants, clones
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Abstract

Mangrove fan palm is an endangered plant due to industrial development, house construction and
replacement of economic crops. Mass propagation by conventional technique is limited due to low germination
of seeds and slow growth rate. Plant tissue culture can produce a large number of plants without extinction
from natural habitats and can conserve in vitro for genetic conservation. The objectives of this research were
to study effects of concentrations of 2-iP and strengths of medium on plant regeneration through somatic
embryogenesis. Callus induced from immature zygotic embryo was cultured on oil palm culture medium (OPCM)
supplemented with different concentrations of 2-isopentenyladenine (2-iP) with 0.1 mg/L dicamba for 4 weeks.
The results showed that 0.1 mg/L 2-iP gave the highest growth index at 1.87 and callus size at 121 mm?. After
culture for further 6 weeks, callus can develop into somatic embryo (SE). Upon transferring SE to 0.2M sorbitol
containing medium, secondary somatic embryo (SSE) was obtained within 4 weeks. When SSE was transferred
to various strengths of Murashige and Skoog (MS), the results found that ¥4 MS gave the best results in
germination rate at 54.25% and number of shoots at 1.75 shoots/tube after 2 weeks of culture. It is concluded
that concentration of 2-iP and strength of medium affect on plant regeneration of mangrove fan palm that is
useful for propagation and genetic conservation.

Keywords: Mangrove fan palm, immature zygotic embryo, somatic embryo, 2-isopentenyladenine (2-iP),

secondary somatic embryo
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Abstract

Paclobutrazol (PBZ) is a plant hormone in the group of plant growth retardants that has been applied
to plants in sterile conditions. The purpose is to encourage plants to have different morphological
characteristics. Therefore, in this study, PBZ was applied to the protocorm-like bodies (PLBs) of the Tiger orchid.
PBZ solution at concentrations of 0, 20, 40 and 60 mg/| were added to MS medium with 1 mg/l BA, 3% sucrose
and 0.75% agar and the explants were cultured for 4 weeks. It was found that higher PBZ concentrations resulted
in survival and shoot formation decreased statistically significant difference (P>0.01). The PBZ concentration of
49.22 mg/| caused the death of 50% of PLBs. The morphology of orchids grown in a PBZ-free medium showed
normal growth. Elongated shoots are green with an average height of 10.30 cm. The seedlings in the PBZ medium
had shorter stems than the control. At the concentration of 60 mg/l PBZ, the shortest orchid stem was 3.78
cm, and the lowest root formation of 57.14%. However, there was no difference in a number of roots in each
experiment. The seedling had a 100% survival rate after acclimatization. After hardening, plants derived from
PBZ-free medium had elongated, slender leaves, while seedlings grown on PBZ medium had short, thick stems,
large leaves, and dark green color. The orchid plants can continue to grow normally after transplanting into the
soil.

Keywords: Plant growth regulator, plant morphology, orchids, plant tissue culture
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Abstract

Study on the effects of culture media and plant growth regulators (PGRs) on shoot multiplication of
coconut cassava under sterile conditions for its propagation. A completely randomized design (CRD) experiment
was designed with 12 procedures different kinds and concentrations of cytokinins containing MS medium in the
presence of 0.3% w/v activated charcoal (AC) in comparison with PGR-free medium with and without AC. Each
treatment consisted of four replicates It was found that 70-90% of the cultured nodes were able to develop
into shoots, with the number of shoots developing on each medium significantly different after culture for 2
weeks. MS medium containing 0.1 mg/l BA and 0.3 % w/v activated charcoal gave the highest number of shoots
at 1.31 shoots per node and MS medium with 1.0 mg/l BA and 0.3 % w/v activated charcoal gave significant
highest number of root at 1.13 roots per shoot. After 5 weeks of culture, MS medium with 1.0 mg/l BA and 0.3
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% w/v activated charcoal gave the highest plant height and number of roots (3.22 cm and 3.67 roots,
respectively), significantly different with another treatments. Therefore, MS medium with 1.0 mg/l BA and 0.3 %
w/v activated charcoal is suitable for propagation of Dioscorea alata L. by tissue culture technique. Complete
plantlets could survive at 100% after transplanting to greenhouse conditions. It is expected that this protocol
can increase the number of shoots more than 10 times compared to conventional technique.

Keywords: Plant tissue culture, Dioscorea alata L., culture media, cytokinin, aseptic technique
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Abstract

Philodendron White Wizard is an ornamental plant. The stems are mainly green with some white accents.
It is a plant with a moderate growth rate and slow propagation. Therefore, the objective of this study was to
study the effects of MS medium containing various concentrations of IBA on root formation of Philodendrons
White Wizard and to study the effect of plant material formula on the growth of Philodendron White Wizard.
Philodendron White Wizard shoots were cultured on MS medium supplemented with 0, 0.5, 1, 1.5 and 2 mg/l
IBA. After 3 months of culture, the result found that MS medium supplemented with 1 and 1.5 mg/l IBA gave
the highest survival rate at 100%. For root induction, Philodendron White Wizard cultured on MS medium
supplemented with 1 mg/l IBA gave the highest root induction at 100%, average number of root at 9.5
roots/explant and average root length at 26.91 cm., significant different with other treatments. After 2 months
of acclimatization, the result found that treatment 1 (perlite : peat moss : sphagnum moss ( ratio 1:1:1))
treatment 2 (perlite : peat moss : coconut meal (ratio 1:1:1)) and treatment 3 (perlite : peat moss (ratio 1:1))
gave the highest survival rate at 100% and average of plant height at 7.5 cm.
Keywords: Philodendron White Wizard, plant tissue culture, MS medium, IBA
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Abstract

Sangyod Phatthalung rice is a local rice variety that has economic value. It was certified as a geographically
indicative (GI) product in 2006 under the name of Sangyod Phatthalung rice. Currently, it is classified as a very popular
product for health loving consumers. Therefore, this study aims to increase its productivity to meet the market
demand. Tissue culture is a method that can be used for the improvement of Sangyod Phatthalung rice by the
biotechnology method. In this study, the method of disinfestation of seeds and plantlet regeneration through callus
formation were investigated. The seeds were bleached and disinfested with 40 % Clorox solution for 20 minutes. The
results showed that less contamination rate was obtained at 26.66% and the germination rate was 87.27%. For callus
induction, PGR-free 2 MS (Murashige and Skoog) gave the highest size of callus at 0.81 cm. For callus proliferation the
same culture medium containing 1 me/L 2,4-D, 1 mg/L NAA and 1 mg/L BA gave the highest callus at 0.75 ¢ after
culture for 4 weeks. For shoot induction, it was found in all culture media tested. Acclimatization of seedlings
developed from vitro growing seeds in red soil (Din Daeng) and kept under greenhouse with 50% shading for 4 weeks
gave a survival rate of 100%. At this period, culm diameter and height were obtained at 1.07 and 47.51 cm,
respectively.
Keywords: Sangyod Phatthalung rice, disinfectant, callus, culture media, acclimatization
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Abstract

Haworthia is a large genus of small succulent plants. Nowadays, it is a very popular ornamental plant that
decorates a small garden. The natural propagation of Haworthia takes quite a long time and yields are small, so tissue
culture techniques have been used for mass propagation. However, the cost of tissue culture by using autoclave is
relatively high. So, disinfectants are used to reduce the cost of culturing. This research aimed to determine the
concentration of disinfectant that can sterilize culture media and suitable for Haworthia callus culture. Autoclave was
used as a control and Haiter at concentrations of 0.5, 1.0, 1.5 and 2.0 ml/\ added in the culture medium. After 4
weeks, it was found that adding Haiter at all concentrations could inhibit the growth of microorganisms in the MS
medium. Haworthia callus was able to grow well on the sterile medium by adding 0.5 mU/ of Haiter. This
concentration gave the best survival rate and callus proliferation rate compared to other concentrations. The optimal
concentration of plant growth regulators for shoot induction of Haworthia was studied. Callus was culture on MS
medium containing BA at concentrations of 1.0 and 2.0 mg/l with NAA at concentrations of 0, 0.5 and 1.0 mg/l and
0.5 ml/l Haiter. After 5 weeks of culture, the result found that MS medium with 2.0 mg/l BA and 1.0 mg/l NAA gave
the best result for callus proliferation. MS medium containing 2.0 mg/l BA gave the best green spot formation.

Keywords: Plant tissue culture, autoclave, Haiter, Haworthia
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Abstract

Dehydration is a limiting of growth, yield and quality of maize. Especially, dehydration in flowering stage
to grain filling period was decreased yield at 50 percent. Recently, irrigation system was applied to reduce the
risk of dehydration. The aim of this study was irrigation management methods for Nakhon Sawan 5 hybrid maize.
The experiment had started on December 2021 dry season, that was conducted in a randomized complete
block design with 4 replications, drip irrigation and rain spray irrigation at 50, 75, and 100 percent respectively
of evapotranspiration. The results indicated that rain spray irrigation at 75 percent of maize evapotranspiration
has highest grain yield and low water consumption (the grain yield 1,032 kg rai"), when compared with drip
irrigation and rain spray irrigation at 100 percent of maize evapotranspiration. Addition, this uptake nitrogen
fertilizer greater than drip irrigation system, resulting in growth improved of stem height and pod height.
Therefore, the appropriate irrigation management for Nakhon Sawan 5 hybrid maize is the rain spray irrigation
system at 75 percent of maize evapotranspiration.

Keywords: Maize hybrid, evapotranspiration
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Abstract

Mangosteen is an economic fruit that has been planted in Bueng Kan Province for more than 10 years.
But the quality and quantity of produce are still small. Growers do not have proper garden management.
Therefore, the technology was tested to increase the yield and quality of mangosteen. In the area of Pak Khat
District and Mueang District Bueng Kan Province, production season 2022-2023 Mangosteen blooming from
November to December 2022, harvesting from April to June 2023, divided into 2 processes: 1. Process of the
Department of Agriculture 2. Process of farmers There were 10 farmers participating, each treatment was 1 rai.
The method of Department of Agriculture found that the average size of mangosteen was 80.9 g/fruit, the
average peel thickness was 6.25 mm. The sweetness was between 21.7-26.5 Brix, with a slightly sweet and
sour taste, the amount of translucent fruit was 10%, the average yield was 52.3 kg/tree. The method of
farmers found that the average size of mangosteen was 50.6 g¢/fruit, the average peel thickness was 6.72 mm.
The sweetness was between 14.0-23.1 Brix, with a sweet and sour taste, the amount of translucent fruit was
27%, the average yield was 51.1 kg/plant. From the technology test according to the process of the

Department of Agriculture, the quality of the mangosteen fruit was categorized as Class Il with a weight of 70-

a7



85 g/fruit. The infestation of pests showed no more than 50% of the skin defects, no more than the amount
of translucent fruit 20% of the fruit, and it could be concluded that the process of the Department of
Agriculture increased the quality and quantity of mangosteen from the farmers' process. Mangosteen is not
standard. according to the agricultural standard for mangosteen.

Keywords: mangosteen standard, fertilizing, pruning
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Abstract

Organic fertilizers are essential for improving the physical, chemical, and biological properties of soil,
which makes it more conducive to plant growth. They also help to conserve soil and water and reduce
production costs for farmers. The objective of this study was to determine the impact of organic fertilizers on
the growth and yield of Pak Choi (Brassica chinensis var. chinensis) and Kale mushrooms (Brassica alboglabra
L.) in a farmer's plot in Koh Taew Subdistrict, Mueang District, Songkhla Province. The randomized complete
block design (RCBD) experiment was conducted with four replications and three experimental materials: cow
manure, FMP granular organic fertilizer (Farmers formula), and AGP granular organic fertilizer (factory formula).
Each fertilizer formulation was applied at a rate of 2 tons per rai. The two vegetables used in the study were
Pak choi and Kale mushroomes. It was found that the use of cow manure significantly promoted the growth and
yield of Pak choi, with a number of leaves per plant of 13.25, leaf greenness (SPAD units) of 48.85, height of
22.50 cm, width of 22.50 cm, canopy width of 16.00 c¢m, and yield of 1,735.30 kg/rai (p < 0.05). The use of
organic fertilizers in all formulas did not significantly affect the number of leaves (5.40-5.90 cm), leaf greenness
(SPAD units) (57.34-59.71), height (12.28-13.25 cm), canopy width (10.95-11.20 cm), diameter of stem (12.28-
14.25 mm), or yield (765.70-959.20 kg/rai) of kale mushrooms. This study indicates that the use of organic
fertilizers made from locally available materials has been shown to improve the growth and yield of Pak choi
and kale mushrooms.

Keywords: cow manure, granular organic fertilizer, waste material
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Abstract

The most popular fresh green leafy vegetable, kale is the queen of the family. It is very nutritious and
includes plenty of protein, lutein, and zeaxanthin. Growing in containers using organic fertilizers and herbal
extracts is one interesting way to produce organic vegetables. This study aimed to test the effect of manure
and herbal extracts on the growth and yield of kale in the plastic bag container which planted at the farmer's
garden, Koh Taew Subdistrict, Mueang District, Songkhla Province. Completely randomized design (CRD) was
conducted with 3 replications with 6 experiments: 1) cow manure + wood vinegar, 2) goat manure + wood
vinegar, 3) cow manure + neem extract, 4) goat manure + neem extract, 5) cow manure, and 6) goat manure.
The planting material was mixed with topsoil, burnt rice husk and manure (cow manure or goat manure) at a
ratio of 2:1:1. It was found that using goat manure + wood vinegar helped promote the growth of kale the best
(p <0.01) with a height of 15.00 cm, a canopy width of 44.71 cm, number of leaves 13.80 per plant. All
experiments showed leaf greenness values (SPAD unit), there were no statistical differences in the range of
57.14-59.49. Using goat manure + neem extract gave the best total yield (p<0.01) of 217.40 g¢/plant. Since using
cow or goat manure to produce kale encourages growth, harvesting the crop is not possible owing to insect
pest destruction. It shows that the combining goat manure with wood vinegar or neem extract promotes the
growth and yield of kale.

Keywords: Kale, Cow manure, Goat manure, Herbal extract
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Abstract

The effects of some organic materials application on growth and yield of soybean variety Chiang Mai
60 under coarse-texture soil conditions was studied. The objective was enhance growth and productivity of
soybean growth by using some organic materials in combination with biochar application. The experiment was
arranged as Randomized Complete Block Design with 4 replications and 9 treatments as followed: no organic
material (T1), chemical fertilizer application follow by farmer (T2), rice straw application at rate of 4 tons/rai
(T3), cattle manure application at rate of 4 tons/rai (T4), poultry manure application at rate of 4 tons/rai (T5),
biochar application at rate of 4 tons/rai (T6), biochar at rate of 2 tons/rai combination with rice straw at rate of
2 tons/rai (T7), biochar at rate of 2 tons/rai combination with cattle manure at rate of 2 tons/rai (T8) and biochar
at rate of 2 tons/rai combination with poultry manure at rate of 2 tons/rai (T9). Soybean growths were recorded
at reproductive, flowering, pod development and maturity stage. Yield components and yield per rai were
recorded at the mature stage. The results showed that application of poultry manure at rate of 4 tons/rai gave
the highest vegetative growth of soybean in number of nodes per plant, number of leaves and dry weight.
And it also provided the higher number of pods per plant and yield than the other treatments. But it was found
that biochar application alone or with animal manure had no effect on growth and yield of soybean cv. Chiang
Mai 60 grown in pot conditions.
Keywords: coarse-texture soil, soybean, biochar, organic materials
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Abstract

This experiment applied UV-C light to maintain the baby corn quality during the distribution by testing
100g of baby corn on a PVC dish, kept in a low density polyethylene (LDPE) bag. The experiment included the
simulations of 2 distributions as follows: 1. without UV-C light (control) and 2. under 2-kj/m* UV-C for 5 minutes
every day, at the temperature of 5 °C for 28 days. As a result, baby corn received UV-C light during the
distribution was higher than the control in terms of vitamin C, antioxidants, phenolic acid, total flavonoids, and
carotenoids. Furthermore, the UV-C light was also found to stimulate phenylalanine ammonia-lyase (PAL) and
resist polyphenol oxidase (PPO) in browning reaction during the distribution, the use of UV-C light was shown
to decrease Escherichia coli. For the cost of UV-C light, the electricity used for the experiment was 6
W/hour/m?/day or 0.006 unit/day or 0.024 baht/day. For this research, the use of UV-C light could be an
alternative way to maintain of baby corn quality, which is low-cost and safe from chemicals.

Keywords: baby corn, UV-C, quality, distribution
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Abstract

Melientha sauvis Pierre is a popular edible wild tree in Thailand. But their sapling had problem about
the growth was slowly and easily destroyed. This study was aimed at developing for some indigenous
vegetables. They were promoted to parasitic roots of M. sauvis because their growth and strength were
increased. By a total of 5 completely randomized designs consisted of planting of M. Suavis sapling, planting
of M. Suavis sapling with Acacia pennata sapling, planting of M. Suavis sapling with Sesbania grandiflora
sapling, planting of M. Suavis sapling with Moringa oleifera sapling and planting of M. Suavis sapling with
Senna siamea sapling. It was found that day of parasitic roots effect on hosts was significant, the planting of
M. Suavis sapling with M. oleifera sapling was shortest of day of parasitic roots at 120 days. The day of parasitic
roots of planting of M. Suavis sapling with A. pennata sapling and planting of M. Suavis sapling with S.
grandiflora sapling was not significant at 150 days. And the day of parasitic roots 0f planting of M. Suavis

sapling with S. siamea sapling was longest at 180 days. The percentage of parasitic roots effect on hosts, it was
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found that planting of M. Suavis sapling with A. pennata saplings was affected parasitic roots at 56%, the
planting of M. Suavis saplings with M. oleifera saplings was 55%, planting of M. Suavis saplings with S.
grandiflora saplings was affected parasitic roots at 50% and planting of M. Suavis saplings with S. siamea
saplings was affected parasitic roots at 45%. In addition, one year period of experiment was found that height
of M. Suavis was significant. The planting of M. Suavis saplings with A. pennata saplings was the highest at
15.75 cm. And statistically different from planting of M. Suavis saplings with S. grandiflora saplings, planting of
M. Suavis saplings with M. oleifera and planting of M. Suavis saplings with S. siamea was 12.03, 11.15 and
10.96 cm. respectively. The planting of M. Suavis saplings alone was the least at 9.08 cm. Therefore, the
planting of M. Suavis saplings with A. pennata saplings was increased growth and reduced loss of saplings in
cultivation.

Keywords: Melientha sauvis, sapling, parasitic roots.
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Abstract

Indigenous vegetables of Thailand are highly nutritious and have medicinal properties. They have
been used in cooking and herbal ingredients. Additionally, they are not susceptible to many pests. The
objective of this study was to collect the yield of high-density planting and seasonal harvesting of 9 indigenous
vegetables (Anacardium occidentale L., Careya sphaerica Roxb., Barringtonia acutangular, Garcinia cowa
Roxb. ex Choisy., Schinus terebinthifolius Raddi., Pluchea indica (L.) Less., Glochidion wallichianum MUll.Arg.,
Spondias pinnata (L.f.) Kurz and Cratoxylum formosum (Jacq.) Benth. & Hook.f. ex Dyer.) at Lamtakhong
Research Station Nong Sarai Subdistrict, Pak Chong District, Nakhon Ratchasima Province. There was used a
planting distance of 1 meter between trees, 2 meters between rows, and 3 years old trimmed at a height of
1.60 meters. The study found that the yields of 9 types were significantly different. P. indica gave the highest
yield of young shoots and was not statistically different from G. wallichianumn at 9.68 and 8.69 kg / plant /
year. The seasonal harvestings were affected the production of young shoots of all 9 types. It was found that
P. indica gave the highest yield in the summer but G. wallichianumn produced the highest yield in the rainy
and the winter. In addition, it was found that G. wallichianumn the shortest time to collect young shoots after
trimming at 10 days and was significantly different from others. However, G. cowa was found for the longest
time at 30 days. This study indicates that P. indica and G. wallichianumn produced high yields of high-density
planting. Therefore, it is suitable for development as a commercial planting.

Keywords: Pluchea indica, Glochidion wallichianum, commercial planting
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Abstract

The objective of this research was to improve tomato seed quality by seed coating technique with
antagonist microorganism Bacillus subtilis (Bs) combined with polymers that enhances seed germination and
maintain Bs on seeds to control Ralstonia solanacearum in the soil that causes bacterial wilt disease of tomato.
A completely randomized design was conducted with 14 treatments, 4 replications. Tomato variety Sisaket 2
seeds were coated with Bs with 3 polymers; Carboxy methylcellulose (CMC), Sodium lignin sulfonate (SLS) and
Dextrin at 0.5, 1.0, 1.5 and 2.0 % compared to Bs coated seed and non-coated seed. The average moisture
content of seeds after coating was 8.76%, then they were stored in sealed plastic boxes and placed at 15°C,
40-50% RH for 120 days. The seeds were examined for the concentration of Bs on the seed surface by means

of optical wavelength measurement combined with colony detection on the agar medium. Seed coated with
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Bs combined with 3 polymers at all concentrations showed Bs on the seed surface was between 1x10% - 1x10"
cfu/ml. However, there were not found Bs on seed surface in Bs-coated and non-coated. A dual culture method
was used to determine inhibition of R. solanacearum. Result showed that seed coated with Bs and Dextrin at
all concentrations inhibited bacterial wilt at 100%. Seed coated with Bs and CMC and SLS at all concentrations
can inhibited bacterial wilt at 12.5 — 81.25%, while Bs-coated and uncoated did not inhibited bacterial wilt. Seed
germination was analyzed for 7 days, result showed that seed germination was significant difference. Seed
coated with Bs and Dextrin 2.0% had the highest germination 83.00%, followed seed coated with Bs and CMC
0.5% and 1.5%, Dextrin 1.5% (81.75% 79.75% uaz 81.75%, respectively). While, seed coated with Bs t alone
germinated 57.00%. Therefore, seed coated with Bs and Dextrin 2.0% was effective in inhibiting R. solanacearum
and gave the highest seed germination.

Keywords: seed coating, tomato bacterial wilt, Bacillus subtilis, seed germination
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Abstract

Rice storage seed is damage by storage insect pest that effect to seed quantity and quality. The purpose
of this study was to 1) study of seed dressing with pure neem oil and black pepper essential oil on seed quality
during storage under room temperature (25°C 85%RH) for 3 months, and 2) study on efficiency of rice seed
dressing with pure neem oil and black pepper essential oil to control storage insect pests. The experimental
designed was Completely Randomized Design for 5 treatments with 4 replications. Rice seeds were dressed with
pure neem oil (NO) and black pepper essential oil (BPO) at 2 and 4 ml./kg.seed compare to non-dressed seed
(control). All treatment was non-significant difference in seed germination, seed vigor by accelerate aging, and
shoot and root length before and after storage for 3 months under room temperature. In all treatment, four
storage insect pests; lesser grain borer, Rhyzopertha dominica Fabricius (Coleoptera: Bostrychidae), rusty grain
beetle, Cryptolestes ferrugineus Stephens (Coleoptera: Laemophloeidae), rice weevil, Sitophilus oryzae L.

(Coleoptara: Curculionidae) and grain moth, Sitotroga cerealella Olivier (Lepidpotera: Gelechiidae) were found
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in both larval and adult of grain moth. Non-dressed seed and dressed-seed with NO and BPO at 4 ml./kg.seed
were the highest infested by insect pest infested. While, seed dressed with BPO at 2 ml./kg.seed showed the
lowest insect infestation, followed by dressed-seed with NO 2 ml./kg.seed. This study concluded that seed
dressed with BPO at 2 ml./kg.seed could control storage insect pests without effect on seed quality during
storage.

Keywords: Seed dressing, Pure neem oil, Black pepper essential oil, Storage insect pest, Seed quality
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Abstract

The efficacy of all 20 isolates of bacteria in inhibiting Fusarium sp. mycelium growth was tested using
dual culture technique. It was found that RPA2-2-1 is the best inhibited Fusarium sp. mycelium growth with
50.5 % inhibition. Testing the efficiency of RPA2-2-1 culture filtrate in inhibiting the mycelium growth of
Fusarium sp., it was found that it could be inhibited growth of Fusarium sp. hyphae and RPA2-2-1 culture
filtrate inhibited the germination of Fusarium sp. conidia with 94.6 and 89.9% after incubation for 5 and 24
hours, respectively. Morphological identification showed that RPA2-2-1 colonies was round, cream-colored,
smooth-edged, Gram-positive and endospore-forming, probably belonging to the genus Bacillus. The
development of alginate pellets formulations was carried out using 3 different carrier materials: talcum,
tapioca starch and corn starch. It was found that alginate pellets were round, rough, cream to brown in color.
The viability of the bacteria was 1.3 x 10", 8.6 x 10’ and 1.0 x10" cfu/g, respectively, from the initial
concentration of 1x10° cfu/ml. When alginate pellets were tested for efficacy in controlling Fusarium sp. on
kale, the result show that 20% of disease incidence was found when using alginate granule formulation 3
(corn starch) sprinkle on the soil mixed with Fusarium sp. which is significantly different from other treatment.

Keywords: biological control, bioproduct, alginate pellet
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Abstract

Banana is the good food ever, as it is benefit to the health, cheap and easy to eat. However, banana
when ripened is not good to be served because it is too fast ripened. Processed of raw banana into banana
powder is an alternative way to extend it shelf-life. In addition, the basic knowledge of banana in terms of
nutritional values is good to be informed as well as the facts about health benefits from raw banana. The
objective of this study was to study effect of prebiotics in 100 percent raw banana and synbiotic banana flour
on the growth of probiotic strains isolated from the local banana powder products. The product was formulated
with probiotic bacteria and included prebiotic substances. In this study, 13 isolates of lactic acid bacteria were
isolated from synbiotic banana flour and 100 percent of raw banana flour. They were Gram’s- positive bacteria
and non-spore forming bacteria. Nine isolates from 13 isolates were cultered in M17 medium including 1 percent
of raw banana flour (modified M17 medium). As the result, all isolates could grow in modified M17 medium.
We found that isolates A02, A03 and BO1 showed maximum growth in modified M17 medium. These isolates
showed % acidity in the range of 1.66-2.16% and pH in the range of 5.5-6.5. They produced short chain fatty
acids which are acetic acid, lactic acid, formic acid and propionic acid which are good for gut health. From this
study, isolate AO2 can be the best of short chain fatty acid producer for the future healthy banana products.

Keywords: synbiotics, raw banana flour, prebiotics, probiotics
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Abstract

Ganoderma sp. is a white rot fungus that causes basal stem rot disease in oil palms. This research
aimed to evaluate the growth of Ganoderma sp. on oil palm wastes in soil and the antagonistic potential of
Trichoderma virens against Ganoderma sp. was also determined in the mixed soil with oil palm wastes
(leaves, roots, and palm stalks). After 2 weeks of Ganoderma sp. and T. virens inoculations, white mycelia
were found on the oil palm wastes in both treatments including individual Ganoderma sp. and the
combination Ganoderma sp. and T. virens. To confirm Ganoderma sp., the fungal DNA was extracted from oil
palm wastes, and PCR technique was done with specific primers for Ganoderma sp. It was found that the
fungal mycelium that grew on oil palm wastes was Ganoderma sp. Although T. virens could inhibit
Ganoderma’s growth on agar medium under laboratory conditions (% inhibition was 31.0), it could not control
Ganoderma sp. in the soil in the present study. Furthermore, the optimal use of T. virens to control
Ganoderma sp. in soil needs to be conducted.

Keywords: Ganoderma sp., oil palm wastes, antagonistic fungi, basal stem rot disease
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Abstract

The black aspersilli (Aspergillus section Nigri) are commonly found in soil. There are both beneficial
and pathogenic species to humans. This section is one of the most difficult to classify and identify. Therefore,
the aim of this study was to identify the species of fungi in this section based on morphological and
molecular characteristics. Seventy isolates of Aspergillus section Nigri were isolated from soil collected from
14 provinces in southern Thailand by a 10-fold serial dilution method. Eight species: A. aculeatinus, A.
assiutensis, A. floridensis, A. neoniger, A. niger, A. tubingensis, A. trinidadensis and A. vadensis were identified
by DNA sequencing data analysis on the internal transcribed spacer (ITS) region, translation elongation factor
100 (EF-1A) gene and RNA polymerase Il (RPB2) gene. The morphological characteristics of each black
Aspergillus species have been illustrated and described for their significance in the agricultural utilization of
these fungi.

Keywords: black aspersilli, morphology, DNA sequencing
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Abstract

Fall armyworm (FAW), Spodoptera frugiperda (J.E. Smith, 1797) is a key serious pest of com
production. It has the potential to reduce corn yield, resulting in lower income for farmer. In this study, the
bioproduct Bacillus thurinensis combined with an insecticide was employed against Fall armyworm in waxy
corn production in farmer groups in Khonkaen Province from October 2021 to December 2022. The
Participatory Action Research: PAR was used. There were 2 methods with Methodl: the technology of
Department of Agriculture by using Bacillus thuringensis conbined with insecticide, DOA practice and Method2:
farmer practice. Ten farmers were chosen, and each provided one rai for each method (a total of 20 rai). The
study was conducted during both the dry and rainy seasons. The result revealed that the average yield
production of waxy corn in the dry season, January-March 2022 from Method1 is 1,934 kg./rai and Method2: is
1,503 ke./rai, representing a 22% increase in productivity. The farmer income increased from 18,356 baht/rai to
23,606 baht/rai. The production costs decreased 5,352 baht/rai to 3,998 baht/rai or 25%. For the rainy season,
May-July 2022, the average yield production from Methodl: 1,345 kg./rai and Method2 : 1,139 ke./rai,
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representing a 16% increase in productivity. The farmer increased 13,664 baht/rai to 16,423 baht/rai. The
production costs decreased 5,102 baht/rai to 3,672 baht/rai or 28%.

Keywords: Bacillus thuringensis, Spodoptera frugiperda, insecticide, bioproduct
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Abstract

Mosquitoes are blood-sucking insects that affect the health and productivity of livestock in southern
Thailand. The objective of this study was to explore the species of mosquitoes on livestock farms in lower
southern Thailand and to assess the larvicide susceptibility and persistence of temephos sand to larvae in
laboratory strains of Aedes albopictus and the field population. It is planned to investigate larvae sampling
from dairy goats, beef cattle, and dairy cattle farms in six provinces (Phatthalung, Satun, Pattani, Narathiwat,
Yala, and Songkhla). Mosquitoes were collected once in each area. Mosquito larvae were reared in the
laboratory condition until they were adults. Adult mosquitoes were classified under a microscope. Four
species of mosquitoes were found; Aedes albopictus, Anopheles sundaicus s.\., Culex quinquefasciatus, and
Toxorhynchytes splendens. The high density of Ae. albopictus from Songkhla province was found and
selected as the representative of the field population. The three commercial temephos larvicidal sands were
used for testing in larvicide susceptibility for both laboratory and field populations of Ae. albopictus. The
persistence of temephos larvicidal sand was tested after applying it in a water jar for 1, 2, and 3 months. The
larvicide susceptibility of the laboratory and field population was in the range of 97.5-100%. The persistence
of larvicide action was different. The information on species and larvicidal susceptibility of mosquitoes in
livestock farm could be used by best farmer practices for mosquito prevention and control.

Keywords: Aedes albopictus, abate sand, larvicide susceptibility, livestock farm
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Abstract

The mulberry trees var. Sakon Nakhon 72 with mosaic leaves were collected from a growing field in
Mukdahan province. The transmission of a virus was attempted to perform through grafting and mechanical
techniques. Fifteen days after the transmission, the healthy leaves expressed mosaic, deformation, and necrotic
spot symptoms, which were indicated as viral infections. Then, the total RNA was extracted and used as a
template in two-step RT-PCR to amplify the nucleocapsid (N) and non-structural silencing (NSs) genes of the
Mulberry vein banding virus (MuVBV). The optimal annealing temperatures for the primer pairs of the N gene
and the NSs gene were determined to be 58 and 52°C, respectively. The nucleotide and amino acid sequences
of the virus isolate TH-MSN72 were analyzed, and it was found that the sequence of the N gene contained 834
bases, which were translated into 277 amino acid residues, whereas the NSs gene contained 1,320 bases, which
were translated into 439 amino acid residues. The identities of the N amino acid sequence to MuVBV isolates
XCSY-3, XZDL-1, and HX-2 were 92.77, 92.77, and 92.41%, respectively, whereas the identities of the NSs amino
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acid sequence to MuVBYV isolates XCSY-3, HX-2, and XZDL-1 were 90.66, 90.66, and 89.97%, respectively. The
phylogenetic trees reconstructed from N and NSs proteins revealed that this virus was the Mulberry vein banding
virus isolate TH-MSN72. Consequently, the findings of this study have future implications for the management
and control of viral diseases in mulberry cultivation.

Keywords: mulberry, foliar mosaic, RT-PCR
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Abstract

The purpose of this research was to develop a growing soil that used rice straw as a main substrate.
The properties of growing soil were investigated during the preparation process for 45 days in an open barn.
According to the results, the pH and temperature ranged from approximately 4.5 to 7.1 and 25.0 to 32.0°C,
respectively. The total microbial plate count ranged between 4.0x10° and 6.6x10° CFU/g on average. The
composed rice straw was mixed with three groups of plant growth-promoting microorganisms: first, 10° cells/kg
of each halotolerant bacterium, including Bacillus altitudinis SPBS-5-5, B. altitudinis SPBS-5-11, B. pumilus SPBS-
5-1, and B. pumilus SPBS-5-44; second, 10° cells/kg of the photosynthetic bacterium Rhodocista sp. PBO1; third,
10° conidia/ke of Trichoderma asperellum MSUQ7. This growing soil containing microorganisms was then utilized
to evaluate the growth of water convolvulus (lpomoea aquatica Forsk. var. reptan) and Chinese kale (Brassica
oleracea var. alboglabra) in the absence and presence of NaCl. The results of root length, stem length, number

of roots, fresh weight, and dry weight of both plants were significantly greater in the soil supplemented with
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mixed microbes, regardless of whether NaCl was present or not. In conclusion, the microorganisms promoted
the growth of water convolvulus and Chinese kale in salt environments. Therefore, the growing soil mixed with
microbes from this study was interested in developing an innovative product for promoting plant growth in
areas with saline soil, reducing costs and increasing income for Thai growers.

Keywords: water convolvulus thereby, Chinese kale, plant growth promotion, microbes
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Abstract

X-ray diffraction analysis is a non-destructive analysis of samples.The crystalline structure of compounds
contained in the sample can be analyzed. This gives details about the crystal structure and crystal plane of the
sample. It has been used to study the phase analysis and quantitative analysis of compounds and minerals.
Hydrated lime is a calcium hydroxide compound which is soil amendment that farmers prefer to use to improve
soil and adjust the pH in the soil. The objective is for farmers to use quality soil amendments and exactly as
needed. The researchers therefore applied the X-ray diffraction technique to study on phase analysis and
quantitative analysis of hydrated lime to be able to accurately screening method of soil amendment. Studying
hydrated lime with copper metal energy (Cu Ka) of 1.5406 A and optimum conditions for analysis range 10 - 115 °
28, step size 0.01°26, time per step 60 s, divergence slit ¥ “and beam mask 23 mm using rietveld refinement
method, simultaneously detecting them based on 26 of peak position and miller index (hkl) were 18.050 (0 0 1),
28.670 (1 0 0), 34.080 (1 0 1), 47.100 (1 0 2), 50.780 (1 1 0), 54.340 (1 1 1) and 62.590 (2 0 1) confirmed using the
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search library match databases ICDD (PDF-4) of the compound Ca(OH), mineral name Portlandite. It has a hexagonal
crystal structure. Hydrated lime has a unique XRD pattern different from other. This method can be screening and
quantitative analysis of hydrated lime when mixed with dolomite and marl at concentrations of 9.67 - 89.919%,
found that the % recovery ranged from 92.85 - 119.23 and 91.84 - 104.22. This method is suitable for study on phase
analysis and quantitative analysis of hydrated lime.

Keywords: hydrated lime, X-ray diffraction techniques, phase analysis, quantitative analysis
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Abstract

X-ray diffraction (XRD) and near infrared spectroscopy (NIRS) techniques are non-destructive sample
measurement methods. These methods can be analyze quickly, accurately, save time and does not use chemical
reagents. NIRS can be used to classify and predict the chemical properties, while XRD can analyze the crystal structure
and crystalline phase of soil amendments. In this study, NIRS and XRD techniques were employed for qualitative and
quantitative analysis of dolomite (CaMg(COs),) to screening and inspection of dolomite product. NIRS analysis was
carried out by measuring the absorbance in the wavelength range of 800 to 2500 nm. The equation was generated
and refined using PLS calibration method, and chemical value prediction equation was developed. It was found that
the identity of dolomite could be distinguished from different of spectra. Cluster classification equations predicted
results for correctly classification 100%. The pH, CaO, MgO and %CCE results were obtained without significant
differences from laboratory determinations. This is consistent with XRD analysis in which crystal structure and mineral
composition data were analyzed by Rietveld refinement technique. It was found that dolomite standards can be
identified from a diffractogram and can be analyzed quantitatively of dolomite standard in the range of
2 - 98 percentage with %recovery were 100.25 - 105.73. In conclusion that NIRS and XRD techniques can be used to
screen dolomite products and quantitative analysis of chemical properties by NIRS and mineral composition by XRD.
Keywords: Dolomite, Dolomite analysis, Cluster classification, XRD pattern
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Abstract

Celery is a vegetable that the market demand is high all year, but open field cultivation and repeat
planting have problem with plant diseases and insect pests. So, farmers grow celery in greenhouse and growth
substrates preparation by mixing growing media. However, there is still a lack of knowledge to choose the
best growing media for growth, high yield, be easy to find in the area, low cost and several repeat planting.
Therefore, the study was conducted of suitable growing media for growth in the greenhouse at the Office of
Agricultural Research and Development Region 3, Khon Kaen for 3 crops. The randomized complete block
design (RCBD) was applied with 4 different growing medium for comparison treatment 1) benthic of soil :
compost : rice husk : rice husk charcoal : dry water fern (2:2:1:1:1 v/v), treatment 2) benthic of soil: cow dung:
swine manure : filter cake: rice husk : rice husk charcoal (5:3:3:2:2 v/v), treatment 3) coconut coir : rice husk :
rice husk charcoal : vermicompost (5:2:2:1 v/v), and treatment 4) rice husk charcoal : coconut coir : compost :
vermicompost (5:3:2:1 v/v), each treatment with 5 replications. The growing media were prepared by mixing
each planting material for the first crop and repeat planting second and third times. The results of 3 crops
showed that, height of celery after the transplanting 35 days grown in treatment 1 (40-50 cm), treatment 2
(39-53 cm) and treatment 4 (36-57 cm), higher than treatment 3 statistically significant. While the highest yield
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of celery in a two-square-meter plot of area was obtained in treatment 2 and 4 with an average yield (fresh
weight includes root and stem) 2.72 - 7.96 kilograms more than treatment 1 (2.58-7.29 kg) and 3 (1.45-3.14 kg).
It uses 240 liters of growing medium per 2 square meters. The lowest cost of planting materials was seen in
treatment 2 will cost 176 bath/2 m? (0.73 baht/liter), followed by treatment 1 will cost 258 bath/2 m”(2.15
baht/liter), treatment 3 will cost 350 bath/ 2 m* (2.92 baht/liter) and treatment 4 will cost 414 bath/2 m”(3.45
baht/liter).

Keywords: celery, substrate culture, greenhouse, vegetable
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Abstract

The objective of the integrated fertilizer management technology testing project on cassava
production yield and cost in Nong Bua Lamphu Province was to increase cassava production efficiency
through integrated fertilizer management in accordance with safe crop production standards. The study was
carried out on a 40-rai land using 10 farmers in Kut Chik Subdistrict, Muang District, Nong Bua Lamphu Province
in During October 2021- November 2022. There are 2 test methods in the same environment with statistical
analysis using Paired t-test. The first treatment was DOA recommended method which was based on an
application of 50% chemical fertilizer according to soil analysis combined with organic fertilizers (chicken
manure and husk) at 500 kg/rai and PGPR-3 bio-fertilizer. The second treatment was farmers’ conventional
method which was based on organic fertilizers (chicken manure and husk) at 500 kg/rai combined with
chemical fertilizer 15-15-15, 16-16-8 and 0-0-60 rate 50-100 kg/rai. The results showed that average fresh
cassava tuber yield of the DOA recommended method 7,455 kg/rai, statistically significantly more than
farmers’ conventional method of fresh cassava tuber yield 6,279 keg/rai. In terms of cassava yield quality, the
recommended method had an average starch percentage of 27.8, statistically significantly more than the

traditional method of farmers with an average starch percentage of 25.0 percent. Compared to traditional
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farmer methods, was found that the DOA method could increase productivity by 18.7%, reduce production
costs by 15.6%, and net income by 50.4%. Six farmers participated in the project received certification for safe
crop production standards. It shows that the farmers participating in the test can become model farmers in
transferring technology to increase cassava production efficiency througsh comprehensive fertilizer
management in accordance with safe crop production standards to support future international trade
measures.

Keywords: Good Agricultural Practice (GAP), Integrated Management, Cassava
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Abstract

Test and development on sugarcane production by integrate management (fertilizer management) for
increasing yields of farmers’ field at Udon Thani province. This experiment was conducted during October 2021
to December 2022. The objective of this study was to reduce production costs by fertilizer application according
to soil analysis in conjunction with bio-fertilizer (PGPR-3). The experiment was compared 2 technology of
sugarcane production. Treatment 1 was following the recommendation of Department of Agriculture Thailand
by fertilizer application according to soil analysis in conjunction with biofertilizer (PGPR-3) compared with
treatment 2 famers’ practices by fertilizer application 16-8-8 and 15-15-15 rate 50 kg. per rai at Hai Sok subdistrict,
Ban Phue distric, Udon Thani province. Total areas were 44 rai with 12 famers, 2 replication of each famer and
2 rai per treatment. Prepared land by sowing lime rate 100 ke. per rai for adjust soil pH and used sugar stock
without white leave disease (Var. Khon Kaen 3). The study found that fertilizer application according to soil
analysis in conjunction with bio-fertilizer (PGPR-3) following the recommendation of Department of Agriculture
Thailand increased plant high 12.05 % from 141 cm. to 158 cm. The average of sugar stock increased 15.48 %
from 8,515 stock per rai to 9,833 stock per rai. The yield increased 15.79 % from 17.1 ton per rai to 19.8 ton per
rai. Net income increased 22.17 % from 14,496 baht per rai to 17,710 baht per rai. The benefit cost ratio (BCR)
increased 7.55% from 2.57 to 2.78 at level of confidence 95 % by Paired t-test analysis.

Keywords: Sugar cane, Bio-Fertilizer PGPR-3, Fertilizer according to soil analysis
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Abstract

Nitrogen fertilizer is commonly used in rice cultivation to enhance crop productivity. Rice plants have
high nitrogen requirements, and supplying adequate nitrogen is crucial for achieving optimal yields. Common
nitrogen fertilizers used in rice production include urea, ammonium sulfate and ammonium chloride. Urea is
the most widely used nitrogen fertilizer in rice cultivation due to its high nitrogen content and relatively low
cost. However, ammonium chloride fertilizer (25-0-0) type is a nitrogen fertilizer for rice plantation and has 25%
of nitrogen 60% of chloride contents. Thailand has a few information about to use ammonium chloride fertilizer
with grown rice. Then, the objective of this experiment is to find out the effect of ammonium chloride fertilizer
compared with the other nitrogen fertilizer types on plant growth, yield and chlorine content of rice grown in
Nakhon Pathom soil under pot condition. This experiment used completely randomized design with 4

replications and 5 treatments as following by non-nitrogen fertilizer (T1), ammonium sulphate fertilizer (21-0-0;
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219%N and 23%S; T2), ammonium chloride fertilizer (25-0-0, 25%N and 60%Cl; T3), nitrogen fertilizer (30-0-0,
30%N; T4) and urea fertilizer (46-0-0, 46%N; T5) at a rate of 18 kg N/rai. All treatments applied 0-40-0 and 0-060
fertilizer at a rate of 3 kg P205/rai and 3 kg K20/rai. The results found that all treatments of nitrogen fertilizer
application gave the plant growth and leaf greenness of rice higher than non-nitrogen fertilizer application. By
the time, the nitrogen fertilizer formula 46-0-0, 25-0-0 and 30-0-0 gave the yield about 66.91, 61.28 and 61.01
g/plant and higher than the nitrogen fertilizer formula 21-0-0 gave the yield about 48.92 ¢/plant. The non-
nitrogen fertilizer application gave the lowest yield at 8.92 g¢/plant. While chlorine content in rice grain found
that the nitrogen different type application was not significantly different of chlorine content in rice grain. The
chlorine content in rice grain was highest in 21-0-0 and 25-0-0 fertilizer about 480 mg Cl/kg. In addition, 46-0-0
and 30-0-0 had a chlorine content in rice grain of about 420 and 440 mg Cl/kg, respectively. The non-nitrogen
fertilizer application gave the lowest chlorine content in rice grain about 360 mg Cl/kg. Therefore, ammonium
chloride fertilizer (25-0-0) can be used for rice plantation and chlorine content in rice grain was not different as
compared with the other nitrogen fertilizer types.

Keywords: nitrogen fertilizer, leaf greenness, chlorine
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Abstract

A Comparison of Fertilizer Application Technology Based on Cassava Soil Analysis in Farmer Fields in
Udon Thani Province Operates in the group of farmers in the network of tapioca starch factories, CK
Corporation, Na Yung Sub-district, Si That District, Udon Thani Province. Started operations October 2021 —
December 2022 with the objective of reducing the cost of cassava production by using fertilizers according to
soil analysis values together with using bio-fertilizers. PGPR-3 Plan an experiment with farmers. This is a
comparison of two cassava production technologies. Method 1, according to the recommendations of the
Department of Agriculture, is fertilizing according to the soil analysis value, but reducing the amount of
nitrogen fertilizer by 20% according to the soil analysis value. together with bio-fertilizer PGPR-3 Method 2
Fertilizer according to the farmer's own method Conducted in the area of Na Yung Sub-district, Sri That
District, Udon Thani Province, 10 farmers, 2 replicates each, 2 rai per method, total area 40 rai. The soil is kept
for 7-14 days, plowing with 7 or 5 ploughs and raising the furrows for planting. Use clean and quality
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seedlings. Cut the cuttings 25-30 cm long before planting, soak the cuttings in thiametosam at the rate of 4
g/20 liters of water for 5-10 minutes, then plant immediately, planting distance 1.0X0.8 m, planted in the
beginning of the season. rain (February-March) found that the cost of cassava production from both methods
was not statistically different, that is, the average production cost for Process 1 was 7,496 baht per rai, while
for Process 2 7,765 baht per rai. According to the revenue to cost ratio, it was found that Method 1 had
revenue, returns and revenue to cost ratio (BCR) significantly higher than Method 2 at the confidence level of
95% by the Paired Analysis Method. t-test), that is, the price of cassava is 2.5 baht/kg. Method 1 has an
average income of 16,589 baht per rai, an average return of 9,092 baht per rai, with a revenue to average cost
ratio (BCR) of 2.22, while method 2 has an income of 2.22 baht per rai. The average yield was 11,952 baht per
rai, the average return was 4,446 baht per rai, and the average income-to-cost ratio was 1.54, respectively.
Department of Agriculture method It can reduce production costs per unit kilogram compared to the farmer's
method. accounted for 29.3 percent.

Keywords: Cassava, Bio-Fertilizer PGPR-3, Fertilizer according to soil analysis
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Abstract

The objective of this study investigated the effects of dietary combination of astaxanthin and plant
extract on cooked shrimp color of black tiger prawn (Penaeus monodon) reared under normal condition and
ammonia-N exposure. This study was divided into 2 experiments of rearing conditions: normal and ammonia
exposure, in which the diets and methods were similar. The 360 black tiger prawns were divided into 8
treatments (T) 3 replications (n=15) of each group and categorized into T1: control no added astaxanthin, T2:
astaxanthin 10%, T3: Xanthomax Pink S 100 ID (astaxanthin 10%), T4: astaxanthin combination with plant
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extract (Xanthomax AX Booster), T5: control no added astaxanthin on stress condition, Té: astaxanthin 10% on
stress condition, T7: Xanthomax Pink S 100 ID on stress condition and T8: Xanthomax AX Booster on stress
condition. However, the astaxanthin was applied into the diet at 100 mg/kg in all treatments except for T1 and
T5. The culture period was 14 days. Results showed that the initial cooked shrimp visual color score by
salmon fan was 26.5. For day 7, T4 had the highest visual color score (29.87, p<0.05) to the others. The visual
color score of T1 (27.07) and T2 (26.73) had lowest (p<0.05). At day 7 the results found that a* and b* were
not significantly different (p=0.05) but T7, T8, T3, and T4 tended (p=0.081) to have slightly higher a* than
others. Cooked shrimp score at day 14 showed that T7 had the highest (31.41, p<0.05) and T2 (28.40), T5
(28.60) and T6 (28.94) had the lowest (p<0.05) visual color score to others. In addition, visual color score by
salmon fan was associated with L* a* and b* (Hunter Lab MiniScan EZ).

Keywords: astaxanthin, plant extract, black tiger prawn, cooked shrimp
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Abstract

Hydrogen sulfide (H.S) is considered as a toxic substance produced under anaerobic conditions in
aquaculture systems. Its accumulation can cause negative effects on aquatic organisms. This research focused
on the screening and characterization of photosynthetic bacteria (PSB) that is capable to remove hydrogen
sulfide in the laboratory experiment. Five isolates of PSB; G1-O, G1-OBRI, GNew3-BO, RG-YB, and RS13-Y,
collected from sludges and sediments of shrimp pond, waste canal and public canal in shrimp culture areas in
Nakhon Si Thammarat province were tested for its ability of hydrogen sulfide removal. Colony morphology on
an agar plate and Gram stain was examined. The test bacteria were grown photoautotrophically in a modified
Ormerod medium containing sulfide equivalent to 0.13 mg/L and determined for the amount of sulfide, sulfite
and sulfate. The results showed that only 2 isolates, GNew3-BO and RS13-Y, could reduce sulfide while increased
sulfite and sulfate were detected in the media during their growth. Moreover, the existence of sulfur functional
genes (sgr, pdo, sor, and sox) was investigated. Comparable to the hydrogen sulfide removal activity, these
genes were detected in GNew3-BO and RS13-Y with a pattern profile of sqgr'/pdo’/sor'/sox” and
sqr'/pdo’/sor'/sox”, respectively. Our findings provide a viable organism for environmentally friendly removal
of hydrogen sulfide that can be applied to reduce the pollutant accumulation in aquaculture system.

Keywords: hydrogen sulfide, photosynthetic bacteria (PSB), aquaculture, waste treatment
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Abstract

Thraustochytrids are marine heterotrophic protists (Kingdom Chromista or Straminipila). They are the
source of polyunsaturated fatty acids (PUFAs) suitable for application in the human health, aquaculture and
nutraceutical sectors. These protists also play an important role in the food web through their degradative
activities. In this study, thraustochytrids were collected and isolated from decaying mangrove leaves in two
mangrove forests located in Songkhla Province. The sampling was conducted during the summer season. The
results showed that Hibiscus tiliaceus and Lumnitzera racemosa were the most common mangrove leaf species,
where thraustochytrids were isolated from, which the frequency of occurrence of 100% in station 1.
Furthermore, 93 pure cultures were obtained from mangrove leaves. Of these, only 35 axenic cultures survived
after three times of sub-culturing which they were 29 thraustochytrids isolates and 6 labyrinthulids isolates.
Based on morphological characteristics, the 29 thraustochytrids isolates were classified into 2 genera i.e.,
Thraustochytrium sp. and Japonochytrium sp. Study on biomass production of the different thraustochytrid
isolates indicated that Thraustochytrium sp. MURA 171 had the maximum biomass (14.20 g/L™" dry cell weight).
This isolate will be selected for further study.

Keywords: thraustochytrid, Thraustochytrium sp., mangrove leave, Songkhla Province
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Abstract

The outbreaks of acute hepatopancreatic necrosis disease (AHPND) causes devastative losses of
shrimp farming and production. The causative agent of AHPND is the specific strain of Vibrio parahaemolyticus
(Vpaseno). Our previous study demonstrated that vinasse, a byproduct of bioethanol production, and vinasse
extract using ethanol as a solvent are able to inhibit the growth of Vpaxeno through anti-quorum sensing (QS)
or quorum quenching (QQ) activity. Therefore, this study focused on the effects of ethanolic vinasse extract at
various concentrations on growth, biofilm formation and expression of virulence-related genes of Vpareno. The
growth inhibitory effect was tested at 0.20%, 0.10%, 0.05% and 0.02% of the extract compared to that of the
control (without the extract). The result showed that only 0.20% showed QQ activity while the lower amounts
of the extract showed no effect. The concentrations of 0.20% and 0.02% were further evaluated for its effects
on biofilm formation and the gene expression by using SEM and quantitative RT-PCR, respectively.
Corresponding to the bacterial growth, 0.20% arrested the biofilm formation and significantly downregulated
the Photorhabdus insect-related (Pir) A toxin, Pir B toxin compared to the control (P<0.05). However, the
expression level of membrane-associated transcriptional factor (ToxR) was induced in 0.20% vinasse extract.
Time course expression of signal generator (Luxl) and signal receptor (LuxR) in QS were also measured. The
expressions of QS-related genes in the treatments of vinasse extracts were lower than that detected in the
control, however, it seemed not to correlated to the result of bacterial growth. In conclusion, the inhibitory
effects against Vpareno depended on the amount or concentration of ethanolic vinasse extract. High enough
concentration could play a role as quorum quencher while too low concentration exhibited no effect.

Keywords: Quorum quenching, Biofilm, Vparewp, Vinasse
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Abstract

The courtship and reproductive behaviors or combating behavior encounter each other of Siamese
fighting fish (Betta splendens) resulted in body damage and tear fins. In the current study, a half of the caudal
fin of solid-red male Siamese fighting fish (1.11-1.44 g body weight) were amputated in the vertical plane. The
amputated fish (n = 15 per treatment) were divided to individually rear in fermented water containing eight
combinations of Thai herbal recipes containing dried Indian almond (Terminalia catappa) leaf (AL, 0.25 g L),
dried banana (Musa sapientum) leaf (BL, 1.5 g L"), and dried papaya (Carica papaya) leaf (PL, 2.5 g L") as major
ingredients, while dried lemongrass (Cymbopogon citratus) leaf (LL, 1 g L"), dried clay (50 g L™ ), and salt (5 g
L") were constant, in comparison to fish rear in non-fermented water for five weeks. The fin regeneration rate
was monitored weekly, while growth performance was recorded at the end of the trial. The herbal treatments
had no effect on growth (specific growth rate = 0.46% day™" on average) and feed utilization (feeding rate =
1.82% day ' on average) (P > 0.05). The amputated fin completely regenerated fins within 35 days. However,
the fin regeneration rate was statistically improved for the fish reared in combinations of IAL, BL, and PL (31-33
days) than for fish kept in non-fermented water (35.8 days) (P < 0.05). Among these alternative treatments, red
color intensity was fully redeveloped in fish reared in three herbal treatments (P < 0.05) that all contained dried
papaya leaf (BL + PL, IAL + PL, and IAL + BL + PL). Therefore, those three treatments could be applied effectively
to enhance fin regeneration in betta fish.

Keywords: B. splendens, caudal fin, color development, fin amputation
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