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Selection of a Suitable Culture Medium for Metarhizium DOA-M3 Stock Culture Production

and Application Method to Control Flea Beetles
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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

14



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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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.

16
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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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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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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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Dietary Supplementation of Dried Bioflocs on Disease Resistance Against

Aeromonas hydrophila Infection in Nile Tilapia (Oreochromis niloticus, Lin)
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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
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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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Phatthalung Rice after Transplanting to Plastic House Condition
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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
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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

27


mailto:soontreeya596@gmail.com

nsAneAtgamaliazauvasszesnaInsiunaUandnsiusTezayuIanan
Study of the Growing Degree Days of Developmental Stages
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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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