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ABSTRACT

Tapping panel dryness (TPD) is a physiological disorder that severely reduces
rubber vyield. It is primarily caused by over-tapping and excessive ethephon
stimulation, which leads to the accumulation of reactive oxygen species (ROS),
resulting in cellular damage and latex coagulation. The ROS scavenging system plays
a key role in maintaining cellular homeostasis. This study examined the expression of
five ROS-scavenging genes—catalase (HbCAT), ascorbate peroxidase (HbAPX),
elutathione  peroxidase  (HbGPX),  glutathione  reductase  (HbGR), and
dehydroascorbate reductase (HODHAR)—in relation to TPD occurrence and yield
levels. HBCAT expression was significantly downregulated in TPD-affected trees, while
the other genes showed no significant changes. Furthermore, high-yielding rubber
trees exhibited consistently lower expression levels of all ROS-scavenging genes
compared to their low-yielding counterparts. These findings suggest that HOCAT
expression may serve as a potential indicator of TPD, and that ROS-scavenging genes

represent promising targets for rubber tree breeding programs.

Keywords: Tapping panel dryness, Reactive oxygen species, Rubber tree

Faculty of Science, Mahidol University, Bangkok, Thailand, 16 May 2025
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ABSTRACT

Genetic diversity is an important property of a population that can be influenced
by gene flow and effective population size (Ne). Gene flow is the transfer of genetic material
of one population to another, which increases the genetic diversity of the recipient
population. This study investigates the patterns of gene flow and population size changes in
the populations of peat mosses Sphagnum rubellum Wilson and Sphagnum tenerum
Sullivant on two regions, eastern North America (ENA) and Europe (EUR), This study
hypothesizes that 1.) the rate of gene flow within species (if any) is higher than gene flow
between species, 2.) the rate of gene flow between species is higher in sympatric populations,
and 3.) the N of S. rubellum plants in ENA is bigger than EUR. The genomic data were
obtained by the restriction site-associated DNA sequencing (RAD-seq) method. The Single-
nucleotide polymorphism (SNPs) from RAD-seq were used to generate the site frequency
spectrum (SFS) as the input for demographic model comparisons using coalescent simulation
by the fastsimcoal28 program. Twelve demographic models were tested in this study. The
best model shows gene flows between ENA and EUR populations of S. rubellum, and the
gene flow from ENA S. tenerum into the ancestral population of S. rubellum. However, there
is no ongoing gene flow between the two species. The N, of S. rubellum is greater in ENA
than in the EUR population. This study shows a strong reproductive barrier between S.
rubellum and S. tenerum, and the EUR S. rubellum population might have suffered a stronger

population bottleneck than the ENA population.

Keywords: Sphagnum, gene flow, demographic history, RAD-seq
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ABSTRACT

Drought is a critical factor influencing water balance and plant growth, especially
in woody species that exhibit different adaptive strategies between deciduous and evergreen
groups. This study investigated the anatomical responses of xylem water-conducting
structures to drought stress. Seedlings of seven deciduous species and four evergreen species
were cultivated under three drought regimes: daily watering (control), watering every five
days (moderate drought), and every nine days (severe drought). After two years, five
individuals per species were randomly selected for xylem structure analysis. Results showed
that in evergreen species, the average vessel diameter significantly decreased from 39.90 +
6.20 um under control conditions to 34.40 + 5.80 pm under severe drought (watering every
nine days). In contrast, vessel density significantly increased from 49.19 + 18.85 vessels/mm?
to 68.04 + 22.66 vessels/mm? under the same conditions. These findings suggest a trade-off
between hydraulic efficiency and safety. In deciduous species, xylem anatomical traits did
not exhibit significant changes across drought levels. Moreover, theoretical hydraulic
conductivity did not differ significantly among drought treatments in either plant group.
These structural responses reflect adaptive strategies for drought survival, and the findings
may contribute to the selection of drought-tolerant tree species suitable for drought-prone

regions.

Keywords: Deciduous, Evergreen, Adaptation, Drought, Secondary xylem
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ABSTRACT

High throughput phenotyping platform (HTPs) is a new technology allowing
phenotypic measurement through entire life cycle of various plant species with accurate,
non-destructive, rapid, and reproducible methods. This study aimed to optimize irrigation
scheduling and application of glycine betaine (GlyBet) to enhance water use efficiency in
durian “Monthong”cultivar grafted seedlings. Durian seedlings (25-30 cm in height) were
foliar-sprayed with 0, 25, and 50 mM (GlyBet) and subsequently grown under three irrigation
levels: 100%, 67% and 33% of soil water content (SWC), managed using the PlantScreen
irrigation system of NSTDA-Plant Phenomics. Under extreme water limitation (33% SWC), leaf
chlorosis and defoliation were observed, resulting in less canopy width and plant volume.
Notably, plants under 33% SWC exhibited increased leaf temperature (T,s > 35 °C) and crop
water stress index (CWSI > 0.5) compared to those under 100% SWC, even with GlyBet
treatment. In contrast, plants under full irrigation (100% SWC) had higher stomatal
conductance index (Ig), which declined as water availability decreased. In conclusion, durian
plants require a minimum of 67% SWC to mitigate the adverse effects of water stress, as

indicated by non-destructive HTP measurements.

Keywords: Crop water stress index, Leaf temperature, Plant phenotyping, Stomatal

conductance index
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ABSTRACT

This study investigated the effects of surface coating with
nanofibrillated cellulose (NFC) on the postharvest quality and shelf life of
asparagus (Asparagus officinalis L.). NFC was applied at concentrations of 0, 0.15,
and 0.3%, and the samples were stored at 25°C for 9 days, with evaluations
conducted every 3 days. The results indicated that there were no statistically
significant differences among the treatments in terms of external appearance,
weight retention, or chlorophyll content. Additionally, the combined effect of
NFC coating and sodium hypochlorite (NaClO) washing on postharvest quality
and shelf life was evaluated using 0.15% NFC and 50 ppm NaClO. Asparagus
samples were stored at 25°C for 12 days and evaluated every 3 days. The results
showed that the combination of 0.15% NFC coating and 50 ppm NaClO washing
did not result in statistically significant differences in external appearance,
weight retention, chlorophyll content, or polyphenol oxidase (PPO) activity.
These findings suggest that the concentrations of NFC and NaClO used in this

study may not be optimal for enhancing the postharvest quality of asparagus.

Keywords: Nanofibrillated cellulose, Asparagus, Sodium hypochlorite, Postharvest
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ABSTRACT

Prao tak (Kaempferia takensis) is a plant in the family Zingiberaceae, known
for its distinctive large and variegated leaves. Due to their characteristics, it is
commonly used as an ornamental plant. This plant also contains Kaemtakol B, which
has anti-inflammatory properties. If produces in larger quantities, Kaemtakol B could
be useful for further pharmaceutical study. In this experiment, the micropropagation
of Kaempferia takensis was studied using Murashige and Skoog medium combined
with 0 - 4 mg/L of Né-benzyladenine (BA). The experiment was conducted under
condition of 25 + 2 °C with 16 hours of light per day for 4 weeks. The number of new
shoots, shoot length, number of roots, and the longest root were recorded, along
with observations and descriptions of the physical characteristics. The experiment
found that BA at a concentration of 1 mg/L was the optimal condition, with an average
number of 3.3 + 0.2 new shoots per plantlet, an average shoot length of 2.75 + 0.19
cm, an average number of 3.3 + 0.3 new roots per plantlet, and the longest root
length of 4.14 + 0.32 cm. Based on these results, it is expected that plantlets can be

developed into mature plants.

Keywords: Giant Kaempferia, Phaya Nok Khum, Plant tissue culture, Cytokinin, propagation
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ABSTRACT

Hydrangea (Hydrangea sp.) is an economically significant plant widely used for ornamental
purposes. A common issue affecting hydrangea cultivation is Virescence disease and Phyllody
disease, both caused by phytoplasma bacteria. These diseases require expensive chemical
treatments and lead to yield losses during the harvesting stage. This study investigates the effects of
ethanolic extracts from stem bark of Champi (Magnolia x alba (DC.) Figlar) at concentrations of 100,
80, 40, 20, and 10 %w/v on hydrangea plants infected with phytoplasma bacteria. The results were
analyzed at 18 and 20 weeks post-inoculation, indicate that the ethanol extract at the
concentration of 10 %w/v exhibited the highest efficacy in suppressing disease symptoms compared
to the control group. This results suggest that Ethanolic extracts from Magnolia x alba bark may
help mitigate the severity of virescence disease and phyllody disease in hydrangea when compared
with other experimental groups. Detection using the Nested-PCR technique did not reveal the
presence of phytoplasma. The observed symptoms may have been caused by other factors.
Additionally, the study examines the chemical characteristics of the ethanolic stem bark extract
from Champi using high-performance liquid chromatography (HPLC) which can support the
identification of Magnolia x alba. The results of this research provide valuable insights for the
development of agricultural products aimed at controlling these phytoplasma-induced diseases and
contribute to the botanical authentication of Magnolia x alba.

Keywords: Magnolia x alba bark extract, phytoplasma bacteria, hydrangea, virescence disease,

phyllody disease
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ABSTRACT

Saprosma Blume is one of genus in Rubiaceae, distributed from India to
Papua New Guinea around 44 species. These are shrubs and often emit a strong odor
when bruised. Saprosma has been used as a medicinal herb in some areas. Previous
study has shown that Saprosma is grouped in Spermacoceae alliance where
Spermadictyon, Leptodermis, Serissa, and Paederia are sister genera. However, no
comprehensive phylogenetic study on this genus in Thailand has been conducted.
The aims of this study are: 1) to conduct the phylogenetic tree of genus Saprosma in
Thailand by integrating Saprosma DNA sequences in Genbank and 5 species from
Thailand using Internal transcribed spacer (ITS) and chloroplast region (rbcL, matK).
By using Maximum Likelihood and Bayesian Inference to reconstruct.; 2) to clarify the
relationship for the genus; and 3) to study its trait evolution using morphological
characteristics. Constructing the ancestral state by using Mesquite. Our results show
that Saprosma is a monophyletic group that can be subdivided into 2 clades. Thai
species are present in both clades, and their ancestral state is characterized by
opposite leaves, fringed and persistent stipules, distinct peduncle and pedicel, and
black fruit.

Keywords: Paederieae tribe, Evolutionary process, Blue fruit
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ABSTRACT

Historical ecology examines past vegetation and plant presence in specific areas
using sources such as written records, photographs, maps, and landscape illustrations.
This study aimed to analyze vegetation structure and morphological characteristics of
plants depicted in selected landscape illustrations in Henri Mouhot’s Travels in the
Central Parts of Indo-China (Siam), Cambodia, and Laos, based on his travels through
Thailand between 1858 and 1860. Selected illustrations, which clearly represent plant
characteristics, were analyzed for vegetation structure and used to classify plants into
morphotypes based on their morphological characteristics. Results showed that herbs
were the most observed habit. "Leaves" were the most frequently illustrated plant parts,
but "flowers" and "fruits" were rare, appearing in only three illustrations. A total of 72
morphotypes were identified, but only 15 of them could be classified to family or genus
level. A field survey was also conducted to compare current vegetation with what is
depicted in the illustrations. When compared to the field surveys, some morphotypes
matched those depicted in the illustrations, but most differed due to environmental
changes and disturbances. These findings show that landscape illustrations can be useful
for historical ecological studies, but require clear plant details, supporting descriptions,
and expert interpretation including ecology, plant taxonomy, and history.

Keywords: landscape illustration, historical ecology, plant community, plant morphology
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ABSTRACT

Houttuynia cordata Thunb., commonly known as "Plu-khaw" or "Phak-khaw-
tong," is the sole species in the genus Houttuynia, family Saururaceae. It has long
been used as a traditional herbal remedy throughout East and Southeast Asia. In
Thailand, this species is predominantly found in the northern region, where it is
regularly consumed as a vegetable. Moreover, H. cordata contains phytochemical
compounds with the potential to inhibit cancer cell proliferation and reduce
inflammation. Recent cytogenetic studies have reported the high variability in the
chromosome numbers of H. cordata, ranging from 2n = 24 to 128. However, no
karyotype analysis has been conducted, and the basic chromosome number and
ploidy level remain unclear. This lack of clarity impeded future efforts to utilize this
medicinal plant in breeding programs from a cytogenetic perspective. This study
aimed to elucidate the diversity in chromosome numbers of H. cordata samples
cultivated in three distinct provinces: Chiang Mai, Nonthaburi, and Rayons.
Chromosome preparations were performed using the squash technique, and the
samples were examined under a light microscope. The results revealed chromosome
counts of 2n = 72 and 88 in the populations from Chiang Mai and Nonthaburi,
respectively, while plant samples cultivated in Rayong exhibited two different
chromosome numbers: 2n = 84 and 92. These cytogenetic findings indicate the
genetic diversity in H. cordata cultivated in the three provinces. The differences in
chromosome numbers may be attributed to several factors, including environmental
influences such as climatic conditions or stress factors that disrupt normal
chromosome reduction during gamete formation, somatic chromosomal
abnormalities, particularly chromosome fission, and subsequent vegetative
propagation via stolons. In summary, the genetic diversity observed in this research is
significant for conservation management and variety improvement of H. cordata,
enhancing its potential for further utilization.

Keywords: Houttuynia cordata Thunb., ploidy levels, chromosome preparation using the
squash method
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(Ocimum gratissimum L.) plant

Suchada Kunnui', Rujira Tisarum?, Suriyan cha-um?® and Aussanee Pichakum®’
!Department of Plant Science, Faculty of Science, Mahidol University, (Ratchathewi), Bangkok
10400, Thailand

“National Center for Genetic Engineering and Biotechnology, National Science and Technology
Development Agency, (Khlong Luang), Pathum Thani 12120, Thailand

“Corresponding author: aussanee.pic@mahidol.ac.th

ABSTRACT

Clove basil (Ocimum gratissimum L.) is an aromatic herb grown for culinary
and medicinal uses. In commercial cultivation, nutrients like zinc (Zn) are applied to
enhance growth, hormone production, photosynthesis, and synthesis of key
biomolecules. This study compares the effects of foliar application of Zn in two forms:
Zn sulfate (ZnSO,) and Zn oxide nanoparticles (ZnO NPs) on the growth of potted plants
grown under greenhouse conditions. The experiment was designed as a completely
randomized design with five replications and seven treatments as follows: ZnSO, at a
concentration of 6 or 12 ¢/L (#1, #2), ZnO NPs at a concentration of 10 or 20 mg/L (#3,
#4), a mixture of ZnSO, + ZnO NPs at 3 ¢/L + 5 mg/L (#5) and 6 ¢/L + 10 mg/L (#6) and
a control group without Zn application (#7). The whole experiment was conducted for
14 days. The results showed that foliar ZnSO, application significantly increased the Zn
content in leaves. However, the application at high concentrations reduced leaf number
and normalized difference vegetation index, indicating the stress status. In contrast, ZnO
NPs did not significantly alter leaf Zn content compared to the control, but enhanced
vitamin C levels. Additionally, the combined application of ZnSO, and ZnO NPs increased
leaf Zn content compared to the control, but remained lower than the ZnSO, treatments
alone. These findings indicate that the form and concentration of Zn in foliar applications
affect the physiological responses of Clove basil. Further research should focus on
developing technology for optimal Zn applications to enhance the growth of Clove basil.

Keywords: Ocimum gratissimum L., foliar spraying, zinc sulfate, zinc oxide nanoparticles
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ABSTRACT

Biostimulants such as humic substances, amino acids, chitosan, and seaweed
extracts can enhance plant tolerance to abiotic stresses such as salinity. This study aimed to
investigate the effects of commercial biostimulants on alleviating salt stress, using the growth
of duckweed (Lemna perpusilla Torr.) and seed germination of Brassica rapa as simple and
rapid test systems. Sodium chloride (NaCl) at the IC50 level, defined as the concentration
that reduces growth or germination by 50%, was used to induce salinity stress. Five
biostimulants were tested: humic substance, amino acid, chitosan, seaweed extract, and a
combination of amino acid and fulvic acid, each at three concentrations—0.5X, X (the
recommended concentration), and 2X. Under non-stress conditions, humic substance and
amino acid at X stimulated duckweed growth, but under salinity stress, only amino acid
maintained a positive effect, while humic substance and chitosan became inhibitory at 2X.
The amino acid-fulvic acid combination and seaweed extract showed no significant effect
compared to the control. For Brassica rapa, which germinated well under non-stress
conditions, none of the biostimulants enhanced germination. However, under salinity stress,
the amino acid—fulvic acid combination, seaweed extract, and humic substance improved
germination at 0.5X and X, but the amino acid—fulvic acid combination reduced germination
at 2X. Amino acid alone showed the best effect at 2X, while chitosan slightly increased
germination at 2X. These findings demonstrate that the type and optimal concentration of

biostimulants have differential effects on mitigating salinity stress in different plant systems.

Keywords: duckweed, Brassica rapa, biostimulants, salinity stress, seed germination
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ABSTRACT

Water deficit is a vital abiotic stress limiting plant growth and development, subsequently
leading to yield losses. Methyl jasmonate (MeJA) is a phytohormone known to mediate
physiological responses to water deficit, especially by regulating stomatal closure. This study
aimed to mitigate the negative effects of water deficit and enhance physiological adaptation
in durian seedlings by foliar application of MeJA. Seedlings grafted with the ‘Monthong’
cultivar were foliar-applied of 0, 25, or 50 MM MeJA and exposed to either well-watered
(WW: 100% field capacity) or water-deficit (WD: 74% field capacity) conditions. In the absence
of MeJA, leaf temperature (T\e,) in WD plants increased by 1.13 °C compared to WW plants.
However, this increase was not observed in MeJA-treated plants. MeJA application also
enhanced the transpiration rate, which contributed to the reduction of T dnterestingly, 25
MM MelA improved the net photosynthetic rate (P,)) in WD plants, whereas untreated WD
plants exhibited a 53.9% reduction in P, compared to untreated WW plants. Ward’s
hierarchical clustering of 24 physiological and morphological parameters revealed two
distinct clusters corresponding to the two water regimes. In conclusion, foliar application of
25 UM MeJA was identified as an effective strategy to alleviate water deficit stress in
durianplants.

Keywords: Durian, Leaf temperature, Methyl jasmonate, Net photosynthetic rate, Water deficit
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ABSTRACT

Flowers of Vincetoxicum exhibit a wide range of morphological features, including the
time of flower opening, which may affect specificity in plant-pollinator interaction.
Almost all species of the genus Vincetoxicum occurring in Thailand have night-
opening flowers, except for one species, V. siamicum A. Kidyoo whose flowers bloom
both day and night. Therefore, it was interesting to conduct a comparative study of
daytime and nighttime pollination in this plant species, focusing on floral visitors and
floral phenotypic traits associated with plant-pollinator specificity. The results
revealed that the opening of flowers took place both during the day (11.00-12.00
am) and the night (ca 3.00 am). The lifespan of flowers was 2 — 3 days. When in full
bloom, the flowers produced nectar consisting of sucrose and glucose. This nectar
was found accumulated at the base of the corona. In addition, floral scents, with (E)-
B-ocimene, B-elemene, (E)-caryophyllene and sabinol as major constituents, were
emitted. Although the individual chemical components that made up the mixture of
the diurnal and nocturnal floral volatiles were mostly identical, there was a mark
difference in their proportion. In both time periods, a wide variety of insects belonging
to different orders visited the flowers, the species of visiting insects being different
between daytime and nighttime. Among these visitors, only flies (Diptera) were able
to transfer the pollinarium of V. siamicum and thus considered as pollinators. Diurnal
and nocturnal fly pollinators belong to different families. This study suggests that

phenotypic variability in floral traits in relation to morphology and behavior of the

Faculty of Science, Mahidol University, Bangkok, Thailand, 16 May 2025
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pollinating insects, may contribute to differential pollinator attraction and, in turn, to
specificity in plant-pollinator interaction and pollination effectiveness in V. siamicum.
Keywords: Diptera, diurnal pollination, nocturnal pollination, nectar, nectary, osmophore,

volatile organic compounds
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ABSTRACT

Many flowers have characteristics (such as scent, shape, size and color) that are
important for attracting specific pollinators. For example, many hummingbird-pollinated
flowers are red with long and narrow corolla tubes. Cypress vine (jpomoea quamoclit L.),
scarlet creeper (Jpomoea hederifolia L.), and princess vine (lpomoea horsfalliae Hook.) are
pollinated by hummingbirds in South America and all three species have red funnelform
flowers. These species have been introduced to Thailand, where hummingbirds are not
present, which raises the question whether any animals in Thailand help pollinate the
flowers. This study aims to study the floral visitors, and their behavior, at . guamoclit, |.
hederifolia and I. horsfalliae and to examine the relationship between the morphological
characteristics of these morning glories and their potential pollinators. Data was collected
using cameras throughout the entire duration of floral bloom. This study found that sweat
bees (Lasioglossum spp.) and small bees were pollinators of . quamoclit and I. horsfalliae,
while the ornate sunbird (Cinnyris ornatus) was a pollinator of /. hederifolia. Large bees and
other birds were found to be nectar robbers. The nectar of I. quamoclit and I. hederifolia
had high sugar concentration, consistent with the bird pollination system, but surprisingly
low nectar volumes. This study demonstrates that exotic plant species can acquire new
pollinators in their non-native range, and provide floral resources to native pollinators, but

these Ipomoea species likely do not rely solely on animal pollinators.

Keywords: Convolvulaceae, exotic plants, loomoea, pollination, floral morphology
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ABSTRACT

Thailand’s Charophyte includes four genera: Chara, Nitella, Tolypella, and
Lychnothamnus, Charophytes play an important role in freshwater ecosystems. Charophytes are
commonly found in stagnant water systems, such as ponds, marshes, and flooded rice fields.
The studies on Charophytes ecology and distribution in Thailand remain limited due to
insufficient field research and surveys. Consequently, the pattern of their distribution remains
unclear. Therefore, this study used Species Distribution Models (SDMs) to predict Charophytes
distribution and identify key environmental factors influencing their distribution throughout
Thailand. The SDMs were developed using Bioclim and Maxent algorithms with 68 occurrence
data obtained from the GBIF database and a thesis on Charophytes in Thailand, along with
nineteen bioclimatic variables related to temperature and precipitation from WorldClim. Results
indicated that MaxEnt provided higher accuracy than Bioclim and offered better identification of
significant environmental variables. Chara was particularly influenced by temperature and
precipitation, while Nitella was more responsive to mean temperature and diurnal temperature
range. When considering the models, Chara was distributed primarily in areas with stable,
warmer conditions, while Nitella was found in locations with more varied temperature fluctuations
and moderate precipitation levels. This study provides information on the distribution of
Charophyte species and enhances understanding of the influence of environmental factors on
their presence. It also supports freshwater ecosystem conservation and offers guidance for

future resource management.

Keywords: Bioclim, Charophyte, MaxEnt Model, Species Distribution
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Abstract

Juvenile systemic lupus erythematosus (JSLE) is an autoimmune disease in which the immune
system attacks the body’s tissues, causing inflammation and damage to multiple organ systems. It
accounts for approximately 15-20% of all lupus cases and is generally more severe in children than in
adults. Current assessments rely on clinical symptoms and blood tests, often lacking sensitivity to reflect
disease pathology. This study aims to explore differential protein expression in blood-derived exosomes
from JSLE patients before and after treatment, to identify potential biomarkers. Blood samples were
collected from four patients at baseline and after 12 months of treatment. Plasma was processed to
isolate exosomes using Size Exclusion Chromatography, followed by membrane lysis and proteomic
analysis via mass spectrometry. 179 proteins showed differential expression, with 11 overlapping with
the ExoCarta database. Nine proteins exhibited statistically significant changes, 3 were upregulated
(MAGEB6B, C1R, and C1QA), and 6 downregulated (APMAP, VWF, HBD, SPTAL, IGHV1-2, and IGHV2-5).
These profiles effectively distinguished between pre-and post-treatment samples. Furthermore, the
experimental results revealed that the proteins C1R and C1QA are most strongly associated with the
biological processes involved in autoimmune diseases. This suggests that these two proteins may play
a significant role in the pathogenesis of such conditions. This finding serves as important preliminary
evidence for the development of diagnostic approaches and highlights the need for further investigation

in the future.

Keywords: Juvenile systemic lupus erythematosus, Exosomes, Proteomic
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Abstract

Barleria prionitis L. is a medicinal plant, with various parts, especially the leaves,
valued for their bioactive compounds, including phenolic compounds with antioxidant
properties. This study aimed to compare anatomical characteristics, chemical composition,
and phytochemical properties of old and young leaves of Barleria prionitis Linn. Anatomical
features were examined using paraffin methods, while histochemical analysis was conducted
to localize the important bioactive compound in the leaf. The chemical components were
analyzed using Headspace solid phase microextraction (HP-SPME) and Gas Chromatography
Mass Spectrometry (GC-MS). The results showed that both old leaves and young leaves
exhibited similar anatomical structure, characterized by a bifacial leaf arrangement, and the
occurrence of cystolith and shot-stalk glandular trichomes on the lower epidermis. However,
the cross-section of old leaves showed a wider and longer midrib compared to young leaves.
Both leaf types contained phenolic compounds, alkaloids, total protein, mucilage,
polysaccharides, and lipids as well as glandular trichomes. HP-SPME-GC-MS analysis identified
59 compounds, with 44 present in both old and young leaves, 46 exclusive to old leaves,
and 51 found only in young leaves. Antioxidant compounds were generally more abundant
in young leaves. Therefore, this finding suggests that young leaves could hold potential for
medicinal applications, supporting the development of plant-based treatments for pain relief
and inflammation management.

Keywords: Leaf age; Medical plant; Trichome; Histochemistry; Phytochemistry
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Corresponding author: email

ABSTRACT

Aquaporins (AQPs) are integral membrane proteins that facilitate the transport of
water and small solutes. In rubber tree, genes encoding plasma membrane intrinsic proteins
(HBPIPs) are classified into two subgroups, HbPIP1 and HbPIP2, based on their amino acid
sequences. These genes play a key role in maintaining water balance in laticifer cells,
particularly under ethylene stimulation, which can affect latex flow duration and rubber yield.
This study aimed to investigate the expression levels of HOPIP1;4 and HOPIP2;7 in rubber tree
clones with different latex yields, including the high-latex yield clone RRIT 251, medium-latex
yield clones PB 260, RRIT 226, RRIC 110, BPM 24, RRIM 600, and low-latex yield clone RRIT
402. The results showed that high-latex yield clone RRIT251 had the highest expression levels
of PIP1;4 and PIP2;7 among all clones. The higher expression of these genes in RRIT 251 may
be associated with more efficient water transport, contributing to higher latex yield. These
findings enhance the understanding of molecular mechanisms underlying latex production

and support future rubber tree breeding programs.

Keywords: Hevea brasiliensis, \atex flow, latex yield, Plasma membrane intrinsic protein

Faculty of Science, Mahidol University, Bangkok, Thailand, 16 May 2025
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Title Quantitative Analysis of Gamma-Oryzanol Variation in 149 Thai

Rice (Oryza sativa L.) Varieties

Student name Rangsinee Lerdsri

Apikul Auisui
Advisor Dr. Thiti Suttiyut
Co-advisor Prof. Dr. Supachitra Chadchawan
Program Botany
Department Botany
Academic year 2024

Abstract

Rice is a major economic crop in Thailand, it is the staple food for most Thai people. In
addition to its nutritional value, rice bran oil contains important bioactive compounds with
antioxidant properties. At present, rice is used many fields such as medicine, the cosmetic
indrustry and dietary supplements. One important component of rice bran oil is gamma-
oryzanol. An antioxidant that helps reduce inflammation, lower cholesterol levels, and increase
high-density lipoprotein (HDL), which may reduce the risk of cardiovascular diseases. The
objective of this study was to examine the variation in gamma-oryzanol content among different
Thai rice varieties. Understanding the gamma-oryzanol content in each variation is essential for
selecting rice cultivars suitable for specific applications and for cultivating rice that meets
targeted nutritional or industrial needs. In this research, a total of 149 Thai rice varieties were
cultivated in an experimental plot in Pathum Thani province. Each variety was tested by milling
and polishing 100 grams of paddy rice to evaluate bran weight and oil content. The results
showed that the Khao Tam Pol variety produced the highest rice bran weight at 2.85 grams.
Regarding oil percentage, Nang Mon S-4 exhibited the highest oil content at 25.74% and Malidun
had the lowest oil content at 14.82%. However, in terms of total oil yield, the Sam See variety
yielded the highest amount at 0.63 grams. This indicates that the highest oil yield does not

necessarily come from varieties with the highest bran weight or oil content. Therefore, a



correlation analysis was conducted to identify the traits that affect oil yield. The results showed
that bran weight had a stronger correlation with oil yield (95.4%) compared to oil percentage
(27.7%). Currently, the analysis of gamma-oryzanol content is still in progress. Preliminary
findings suggest that rice varieties with higher bran weight percentages should be selected for

industrial oil production, as they are more likely to yield higher amounts of rice bran.

Keywords: gamma-oryzanol, rice bran, Thai rice varieties, rice bran oil
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Anatomy and histochemistry of floral nectaries and trichomes in

three exotic morning glory species in Thailand

Pichamon Thitipipatchai’, Alyssa B. Stewart!, Yanisa Olaranont!, and

Paweena Traiperm"’
! Department of Plant Science, Faculty of Science, Mahidol University, Bangkok 10400, Thailand
* Corresponding author: paweena.tra@mahidol.edu

ABSTRACT

Exotic plants arriving in a new region often lose contact with their original
pollinators and their ability to attract local visitors via floral signals and rewards is
variable. Terpenes and flavonoids play crucial roles in pollinator attraction, serving as
volatile and visual cues that draw flower-visiting animals such as insects or birds. In
this study, we focus on three exotic lpomoea species cultivated in Thailand—
I. horsfalliae, I. hederifolia, and I. quamoclit—all of which evolved alongside
hummingbird pollinators in their native ranges. Histochemistry can offer critical insights
into how their flowers have adapted to local pollinator communities in the absence
of their original pollinators. This study aimed to examine two floral secretory
structures (i.e., the nectary disc and staminal trichomes) in the three exotic Jpomoea
species in order to (I) identify and describe their anatomical features, and (Il) detect
terpenoid and flavonoid accumulation in floral tissue using histochemical methods
(NADI reagent for terpenoids; Naturstoff reagent A for flavonoids) in order to assess
the functional contributions of these structures to pollinator attraction. Our results
reveal that nectary discs are complex secretory units composed of distinct epidermal
and ground-tissue layers. The scanning electron microscope revealed stomata (from
which nectar is secreted) scattered across the apical surface of the floral nectary. Both
nectary disc and staminal trichomes tested positive for terpenoids and flavonoids.
Integrating these findings with preliminary observations of flower-visiting animals, we
hypothesize that the nectary disc and staminal trichomes are critical in attracting and
rewarding the suite of local pollinators that now service these exotic morning glories.
Keywords: Convolvulaceae, exotic plant, jpomoea, histochemistry, floral nectary, trichomes,
plant anatomy

Faculty of Science, Mahidol University, Bangkok, Thailand, 16 May 2025
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Flavonoid from Fruits peel extraction inhibiting Xanthomonas
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ABSTRACT

Xanthomonas oryzae causes rice leaf blight and can reduce yields by up to
31.5% in 2023, with reports of disease surveillance in the eastern region. The disease
results from the production of carbohydrate substances that clog the plant's food
transport vessels. Studies have found that flavonoids can inhibit this pathogenic
bacterium. The research team therefore investigated the use of flavonoid extracts
from discarded fruit peels in the eastern industrial sector, using 95% ethanol as a
solvent to inhibit the pathogen. In vitro experiments revealed that pineapple extract
had the highest inhibition rate, while in vivo tests showed that purified pomelo extract
was the most effective in preventing the disease. Increasing the flavonoid content in
the extracts led to improved inhibition and protection efficiency, consistent with
previous research An-Ping Li et al.. Developing fruit peel extracts into low-cost
alternative products will help reduce damage from rice leaf blight and increase future
rice yields.

Keywords: Flavonoid, Xanthomonas oryzae, Oryza sativa L.

Faculty of Science, Mahidol University, Bangkok, Thailand, 16 May 2025
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Diversity of mosses along nature trails,

Namtok Phlio National Park, Chanthaburi Province

Wassana Maenthae!, and Karn Imwattana'”

'Department of Botany, Faculty of Science, Chulalongkorn University, (Pathumwan), Bangkok
10330, Thailand

*Corresponding author: karn.l@chula.ac.th

ABSTRACT

Mosses are one major group of bryophytes. Mosses can grow in various
substrates, such as on soil, rocks, trees, etc.,, and have important roles in the
ecosystem. Moss has been studied in many areas in Thailand, but some areas such as
the lowlands have not received much attention. The objective of this research is to
study diversity of mosses along nature trails of Namtok Phlio National Park,
Chanthaburi Province, which is a tropical rainforest with elevations from 20 — 230
meters above sea level. The study was conducted from August 2024 to April 2025. A
total of 65 specimens were collected and studied for morphological characteristics
and species identification. The collected specimens were classified into 12 families,
22 genera, and 33 species. Of these, 22 species are acrocarpous, and 11 species are
pleurocarpous. The family with the most species is Calymperaceae (11 species),
followed by Sematophyllaceae (5 species) and Fissidentaceae (4 species). This study
has compiled descriptions of the families, genera, species that are present in the study
area, as well as provided identification keys to species of Calymperaceae,
Fissidentaceae and Sematophyllaceae. This information can help future researchers

to study moss diversity in lowland tropical forests.

Keywords: diversity, bryophyte, moss, morphology

Faculty of Science, Mahidol University, Bangkok, Thailand, 16 May 2025
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Effect of Né-benzyladenine on In Vitro Shoot Multiplication of
Kaempferia graminifolia Noppornch. & Jenjitt.

Napatsorn Phangsornruk’, Atchara Muengkrut’,

Ngarmnij Chuenboonngarnm®, and Saroj Ruchisansakun’
'Department of Plant science, Faculty of Science, Mahidol University, Bangkok, Thailand
“Corresponding author: napatsorn.pha@student.mahidol.ac.th

ABSTRACT

Kaempferia eraminifolia  Noppornch. & Jeniitt. belones to the
Zingiberaceae family and has been classified as Vulnerable (VU) under the criteria of
the International Union for Conservation of Nature (IUCN) since 2018. Without proper
conservation efforts, this species may face extinction in the future. Plant tissue culture
offers an effective ex situ conservation stratesy by preserving plant eenetic resources
under controlled conditions. Therefore, this study aimed to investicate the effect of
Né-benzvladenine (BA) on in vitro shoot induction in K. eraminifolia. The experiment
used aseptic explants, which were excised into 1 cm basal stem seements and
cultured on Murashice and Skooe (MS) medium supplemented with BA at
concentrations rangine from 0 to 4 meg/L. The results showed that MS medium
supplemented with 1, 2, and 4 me/L BA vielded the higshest number of shoots, with
averages of 3.6 + 0.3, 3.7 £ 0.4, and 3.8 + 0.2 shoots per explant, respectively. The
tallest shoot (6.34 + 0.36 cm) was observed in the MS medium without BA. Root
formation was also observed in the media containing BA. These findings demonstrate
that MS medium supplemented with BA is suitable for in vitro shoot proliferation of
K. eraminifolia, as it effectively promotes both shoot and root formation. Therefore,
this protocol could be applied in the future for the ex situ conservation of K
graminifolia or for further studies in related fields.

Keywords: Aseptic propagation, Plant tissue culture, in vitro, plant genetic conservation

Faculty of Science, Mahidol University, Bangkok, Thailand, 16 May 2025
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Effects of Melatonin on postharvest anatomical and
morphological changes of cut Lotus (Nelumbo nucifera Gaertn.)

‘Sattabongkot’ and ‘Saddhabutra’
Panida Rodiunl, Chawisa Sukpi’cak2 and Pornsawan Sutthinon®”

!Department of Botany, Faculty of Science, Kasetsart University
2Department of Agro-industrial, Food, and Environmental Technolosy, Faculty of Applied Science,
King Mongkut’s University of Technology North Bangkok

“Corresponding author: pornsawan.sut@ku.th

ABSTRACT

The lotus (Nelumbo nucifera Gaertn.) is commonly used as a cut flower in
Buddhist ceremonies for a long time. Nowadays, the Lotus flowers have a short vase
life. Melatonin is a vital compound known to enhance the postharvest longevity of
numerous cut flowers. Currently, there is no research available on prolonging the
postharvest longevity of the lotus. This research aimed to investigate the effects of
melatonin on the physiology, anatomy and morphology of postharvest cut lotus
varieties 'Sattabongkot' and 'Saddhabutra’. The flower samples were treated with
Melatonin at various concentrations (0, 0.05, 0.1, 0.5 and 1 mM) for 7 days. Results
showed black petal symptoms appearing and petal abscission observed specifically
in the Sattabongkot variety. While physiological parameters showed no significant
differences between varieties, morphological observations revealed that flowers
treated with 1 mM melatonin exhibited reduced wilting and black petal symptoms
compared to other treatments. No anatomical differences were detected among
treatments. These findings suggest that melatonin concentrations exceeding 1 mM
may potentially extend the postharvest longevity. Providing a foundation for future
research on postharvest preservation techniques for this culturally important flower.

Keywords: Melatonin, Cut flower, Postharvest, Abscissions.
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An investigation of light deprivation period and photosynthesis indices in

Axonopus compressus (Sw.) P. Beauv. for forensic science applications

Nongnapatsorn Ploymeeka!, Aussanee Pichakum®, and Nathinee Panvisavas '

!Department of Plant Science, Faculty of Science, Mahidol University, Ratchathewi, Bangkok, 10400,
Thailand
“Corresponding author: nathinee.pan@mahidol.ac.th

ABSTRACT

Time estimation is critical in forensic investieations because it helps reconstruct
the seauence of events in a crime. Chlorophvll, a piement found in plant cells, is essential
for photosynthesis and highly responsive to environmental changes, resulting in visible
physical alterations in leaf color. Conseauently, chlorophyll could then act as a biological
indicator to help establish time and seauence of events in a crime, as well as providing
insights into the associated environmental conditions. This research aims to simulate the
conditions of light deprivation in Axonopus compressus (Sw.) P. Beauv.. commonly known as
‘Malaysian erass’ and observe photosynthesis-related changes by monitoring the
physiological changes under varying periods of licht deprivation. Experiments were
conducted on the lawn of the Faculty of Science. Mahidol University. The area was divided
into 15 subplots, and covered with black trays. Data of light intensity, temperature, physical
characteristics of the plants throush photography, chlorophyll values obtained from the
SPAD meter and fluorescence monitoring system (FMS2). were recorded daily at 11:00 AM
for 15 days. The data were then analyzed for correlation with the duration of licht
deprivation. Results demonstrated that A. compressus exhibited noticeable physical changes
corresponding to the duration of light deprivation. Change of the leaf color was clearly seen
from the eichth day of experiment. Additionally, there were significant changes in
photosynthetic parameters, such as SPAD values, Fs, ETR, NPQ’, and FvFm, indicatine a
decline in photosynthetic efficiency as the lisht deprivation period increased. This study
demonstrates that erass undercoes visible changes after 15 days of licht deprivation,
supported by photosynthetic indicators. The findings highlicht the potential of using
botanical parameters as biological markers for estimating post-event timelines in forensic
science.
Keywords: Forensic science / Axonopus compressus / Chlorophyll content / Photosynthesis

/ Light deprivation
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Comparative morphology and anatomy of the parental species
Nepenthes ampullaria Jack. with their hybrids.

Chatchayaphakwalan Ditracha 'and Pornsawan Sutthinon *”
IDeportmem‘ of......, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10400, Thailand
"Corresponding author: fscipsws@ku.ac.th

ABSTRACT

Nepenthes ampullaria Jack. exhibits a unique growth pattern that
distinguishes it from other species in the Nepenthes. Nepenthes ampullaria usually
grows above the ground, forming a dense, carpet-like form. Currently, the wide range
of hybrid varieties of this plant makes it difficult to identify, causing frequent
confusion. This study aims to compare the morphological and anatomical features of
the parental Nepenthes ampullaria Jack. with its hybrids: N. ampullaria x N. dyeriana,
N. ampullaria x N. bicalcarata, and N. ampullaria x N. rafflesiana using light
microscopy (LM), and scanning electron microscopy (SEM). The results showed that
nectar glands, wax glands, and digestive glands of the hybrids exhibited clear
differences compared to the parental species. The waxy glands of N. ampullaria
resemble the digestive glands, having an elongated oval shape with sharped ends. In
contrast, the waxy glands of N. ampullaria x N. bicalcarata are rectangular, and the
waxy ¢lands of N. ampullaria x N. dyeriana and N. ampullaria x N. rafflesiana are
more rounded in form. Therefore, the unique characteristics of these glands of
Nepenthes ampullaria can be used to distinguish purebred varieties from hybrids.
The findings of this study can be used to classify Nepenthes ampullaria and guide

future research on the Nepenthes genus.

Keywords: Carnivorous plants, Pitcher plants, Nepenthes ampullaria Jack., gland, Anatomy,
hybrids.
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Breeding system of three exotic morning glory species in Thailand

Warit Pannasarn’, Paweena Traiperm® and Alyssa Stewart'*
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*Corresponding author: alyssa.ste@mahidol.edu

ABSTRACT

Biological invasions are recognized as a significant environmental problem
and are one of the main threats to biodiversity. Some species within the
Convolvulaceae have spread around the world and are potentially invasive, such as
Cypress vine (lpomoea quamoclit L.), scarlet creeper (lIpomoea hederifolia L.), and
princess vine (loomoea horsfalliae Hook.). These plants are native to South America
where they are pollinated by hummingbirds. However, their introduction to Thailand,
where hummingbirds are not present, raises the question of how these three species
reproduce in the Old World. The objective of this study was to investigate the
breeding system of . quamoclit, I. hederifolia, and |I. horsfalliae. Specifically, |
examined their self-compatibility, dependence on pollinators, and the distance
between the male and female reproductive organs of the flowers (i.e., herkogamy). |
conducted a pollination experiment with four treatments (hand-self pollination,
hand-cross pollination, open pollination, and closed pollination) and measured
stigma and anther exsertion. Fruit set and seed number generally did not differ
significantly across treatments. The results of the study indicate that the three plant
species are capable of self-pollination and do not depend on pollinators. Self-
pollination is promoted through the lack of herkogamy. This study demonstrates that
the three exotic l[pomoea species are likely not invasive in Thailand and likely have

low genetic diversity.

Keywords: Convolvulaceae, Exotic plant, lpomoea, pollination
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Diversity of pteridophytes in nature study trails,
Namtok Phlio National Park, Chanthaburi province

Supanut Pornhunsavichit', Siriwan Sukngamz, and Rossarin Pollawatn®
Department of Botany, Faculty of Science, Chulalongkorn University, 254 Phaya Thai Rd., Pathum
Wan Subdistrict, Pathum Wan District, Bangkok 10330, Thailand

zDeportment of Botany, Faculty of Science, Chulalongkorn University, 254 Phaya Thai Rd., Pathum
Wan Subdistrict, Pathum Wan District, Bangkok 10330, Thailand
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ABSTRACT

A survey and study of the diversity of pteridophytes in the tropical
rainforest area of Namtok Phlio National Park, Chanthaburi Province, were conducted
in August 2024 and March 2025. Specimens were collected from five nature trails,
which are the Trok Nong Waterfall Nature Trail, Khlong Narai Waterfall Nature Trail,
Makok Waterfall Nature Trail, Phlio Waterfall Nature Trail, and Huai Ta Bo Reservoir
Nature Trail. A total of 86 plant samples were collected and identified as 47 species
of ferns, representing 18 families and 35 genera. The most abundant family was
Polypodiaceae with 13 species, followed by Pteridaceae and Thelypteridaceae with
6 species each, and Tectariaceae with 3 species. Additionally, five species of
lycophytes were identified, belonging to two families and three genera, with
Lycopodiaceae comprising three species and Selaginellaceae comprising two. The
study recorded three habitat types, including 25 terrestrial species, 17 epiphytic
species, and 7 lithophytic species. Three species were found in more than one habitat
type, including Bolbitis appendiculata (Willd.) K.lwats., Tectaria heterocarpa (Bedd.)
C.V.Morton, and Lindsaea ensifolia Sw. Notably, the study discovered Sphaeropteris
brunoniana (Wall. ex Hook.) R.M.Tryon, which is newly recorded in Thailand.

Keywords: Pteridophyte, Diversity, Phlio waterfall, Chanthaburi
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Effect of N®-benzyladenine on in vitro shoot multiplication of

Kaempferia xiengkhouangensis Picheans. & Phokham
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Ngarmnij Chuenboonngarm®
1Department of Plant Science, Faculty of Science, Mahidol University, Bangkok, Thailand
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ABSTRACT

Kaempferia xiengkhouangensis Picheans. & Phokham is a species is a
plant in the Zingiberaceae family and is endemic to the Lao People's
Democratic Republic. This species has the potential to be developed into an
ornamental plant with economic value if the propagation process can be
scaled up. Therefore, this study aimed to propagate K. xiengkhouangensis in
large numbers by testing it on the Murashige and Skoog, 1962 (MS) culture
medium, combined with the cytokinin growth regulator N6-benzyladenine (BA)
at concentrations of 0 to 4 mg/L. The results showed no significant statistical
differences in BA concentrations at 1, 2, and 4 meg/L. At a concentration of 2
mg/L, the highest number of new shoots was obtained, with an average of 4 +
0.35 shoots and a shoot length of 4.33 + 0.15 centimeters. The average

number of roots was 3.95 + 0.34 roots per plant, with the longest root measuring 5.05

+ 0.20 centimeters. However, during the first 4 weeks of in vitro culture, the plantlets were
not yet fully developed. Therefore, the culture period was extended to 6 weeks to
enhance plantlet development and readiness for further growth into mature plants. The
findings of this study provide a basis for the large-scale propagation of K.
xiengkhouangensis, which could be further developed for economic purposes in the future.
Keywords: Kaempferia xiengkhouangensis, Zingiberaceae, plant tissue culture, Cytokinin,
micropropagation
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Demographic history and gene flow in the peat mosses
Sphagnum capillifolium and Sphagnum rubellum (Bryophyta:

Sphagnaceae) in eastern North America and Europe
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ABSTRACT

Gene flow and population size changes are of great importance in evolutionary
studies. Peat mosses (Sphagnum L.) play a significant role in the Northern Hemisphere
wetland ecosystems. This study investigated patterns of gene flow and populations size
changes in Sphagnum capillifolium (Ehrh.) Hedwg. and Sphagnum rubellum Wilson in eastern
North America and Europe. Restriction-site-associated DNA sequencing (RAD-seq) data of 55
samples from 4 populations were used. Gene flow rates and population sizes in demographic
models were inferred by coalescent stimulations of site frequency spectrum (SFS) using
program fastsimcoal2. A total of 20 demographic models were tested. The best demographic
model showed intraspecific (within species) gene flow among populations of S. capillifolium
and S. rubellum in eastern North America and Europe. However, there was no ongoing
interspecific (between species) gene flow, which only occured between the ancestral
populations of S. capillifolium and S. rubellum before population divergence into two
continents. The effective population sizes (Ne) of S. rubellum from eastern North America
(Ne = 23,229) is much larger than S. rubellum from Europe (Ne = 3,164). On the other hand,
S. capillifolium from eastern North America and Europe have similar Ne. These results
indicate the presence of a strong reproductive barrier between S. capillifolium and S.
rubellum and the last glacial maximum (LGM) has different impacts on the two species

Keywords: demographic history, gene flow, population size, Sphagnum, RAD-seq
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ABSTRACT

Lemongrass (Cymbopogon citratus (DC.) Stapf.), is a medicinal plant in the
Poaceae family, exhibits several bioactive properties including antioxidant activities.
This study aimed to investigate how extraction conditions influence antioxidant
activity and to establish an ultrasound-assisted extraction (UAE) method to enhance
the yield of antioxidant from lemongrass leaves. Additionally, the research sought to
identify the optimal conditions for extraction phenolic and flavonoid compounds.
Preliminary results indicated that 60% ethanol provided the highest antioxidant
activity (3,881.67 pg/mL), which was statistically significant at a 95% confidence level
(P-value < 0.05). Further experiments were conducted using 60% ethanol and an
ultrasonic frequency of 45 kHz, varying three key parameters: temperature (30, 40,
and 50°C), extraction time (15, 35, and 55 minutes), and sample-to-solvent ratio
(0.025, 0.05, and 0.075). The finding indicated that the highest antioxidant activity was
mostly determined by temperature and ratio. The optimal extraction condition was
determined to be 50 °C, for 41 minutes, and a ratio of 0.075, which yielded the highest
antioxidant activity (10,701.3 pg/mL). Additionally, this condition preserved high levels
of phenolic and flavonoid compounds, at 1,298.42 pg¢/mL and 288.04 pg/mL,
respectively. These findings highlight the potential of lemongrass leaves as a valuable
source of natural antioxidants, with possible applications in the future.

Keywords: Lemongrass leaves, Ultrasound-Assisted extraction, Antioxidant
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ABSTRACT

Vetiver grass plays a crucial role in soil and water conservation. Its robust
root system effectively prevents soil erosion, and the anatomical characteristics of
vetiver roots can vary depending on soil conditions. This research was conducted to
study and compare the anatomical characteristics of vetiver roots grown in different
soil conditions, aiming to understand their adaptation and potential applications. Five
vetiver varieties were studied: Songkhla 3, Sri Lanka, Surat Thani, Ratchaburi, and
Nakhon Sawan, grown in normal and waterlogged soil conditions. Root samples were
collected and their anatomical characteristics were examined using paraffin
techniques and light microscopy analysis. The results showed that vetiver roots exhibit
different anatomical adaptations depending on soil conditions and varieties. The Sri
Lanka variety shows the greatest adaptive potential. It forms air cavities in the cortex
of the roots when growing under low-oxygen conditions, allowing the roots to survive
in waterlogged soil. In contrast, the Ratchaburi variety has the lowest adaptability to
flooding and is therefore unsuitable for areas that experience prolonged waterlogging.

The findings of this study can be applied to soil conservation and agricultural land

Faculty of Science, Mahidol University, Bangkok, Thailand, 16 May 2025
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management, enhancing the effectiveness of vetiver grass utilization in environmental
and agricultural contexts.
Keywords: Vetiver grass, Root anatomy, Plant adaptation, Soil conditions, Soil and water

conservation
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ABSTRACT

Kaempferia fissa Gagnep. (Ban Kham) is a perennial herbaceous plant in the
Zingiberaceae family, known for its globose rhizomes, fascicled roots, and elongated
oblong leaves. Its distinctive white flowers bloom fully at night. Classified as
Vulnerable (VU) by the IUCN, this species requires conservation to prevent extinction.
This study aimed to propagate K. fissa in vitro by optimizing the culture medium for
shoot proliferation. Murashige and Skoog (MS) medium was used as the basal medium
and supplemented with N6-benzyladenine (BA), at concentrations ranging from 0 to 4
me/L. After six weeks of culture, the results showed that BA at concentrations of 0.5,
1, 2, and 4 mg/L showed no statistically significant effects on the number of new
shoots, number of roots, or the length of the longest root. However, 1 mg/L BA
produced the highest number of new shoots (2.3 + 1.5 shoots per explant), while 0.5
mg/L resulted in the highest root number (2.0 + 1.2 roots per explant) and the longest
root length (1.13 + 0.69 cm). In contrast, the medium without BA (0 mg/L) yielded the
greatest average shoot length (3.81 + 1.49 cm), which was significantly different from
the other treatments. These findings may enhance the in vitro propagation protocol

for K fissa, for conservation and potential applications.

Keywords: Ban Kham, Plant tissue culture, aseptic propagation, in vitro plant genetic

conservation

Faculty of Science, Mahidol University, Bangkok, Thailand, 16 May 2025


Sasivimon Swangpol
Pencil


a

nsUsERdvINIssERUUS Y RsiuiTwazugAan suiUszndlne A3e9 10

90

MUsEgAnNTIEAuITURUivuasiugmansuisUssmelng Assh 4

L% o/

nsuanaeulndnuslsiwavaaglagiiufiuvundunaialaainninniun

s

dmIudugenisnsyvauaiiisy

=8 x a d aa
WIINT ND9dUUN  has Y18 UUAT

maTvmgnumans payIngrmans yuiasnsalun) g ay 254 ouungln uvaeyuiu wwaunuiu
AUV 10400
“Corresponding author: 6431122123@student.chula.ac.th

UnAnga

nsAnwiliiingusrasdiiiendnaoulndnuelaiaaifignidunisissyesuuaiite
snwaglaasudvarsatnainninniu 13 udunisadaarsainninnunlaeissuiie
Usgdnsnmaesnisadasyuivaiaslgenieu wagnsanauuuiduaisdu (Sequential
extraction) fremusawazienisy nuimsatauuuludiu (25.05%) Tikananituads
aandinisadadasienieu (12.2%) agsidsddey uasidetidhiudiadalduimeaey
Amamsalumsitueyyadassdaeds DPPH nulsiuildannisatauuuibudidy
wanagnd nsiueyyadassiiqaninlaeden IC, Wiy 11.66 lulasnsudedadans
Fehnindafuiiatadenoulaense (32,57 lulasniudedadans) dnsuuszansan
Tumssudimsaiyrewuafisoiienadeudie3s asar well diffusion wuiniaanadudu
100 findnsusefiaddns uanududuiitosfigafinuuinusudmwesasatnniandis
dmsuiianududu 200 Sadnsudediadang nuinhiunnmsatauuududiuiseansam
Tunsdudenisiesaguinndt Tnedvurnvesusnasuduadewindu 30 + 2 fadwns
Twile Eschericia coli wazwihiu 35 + 2 fladwns luide Staphylococcus aureus 5lndifes

v v v
o a a ¥ 1 a a v o o

fuganIunuMIeaeudeuIn (Hleludy 0.4 Sadniuseladng) dmuiiuanmiaindigisdl

o
= o

FJagnihluldudnaeulndauelsiaafianunsoduduuaiise lasisuduainnisudnuelsiaan
waglaaudigaduansainuiiiunanududy 200 dadniuvesasaiadoniuuiuelsiaa
Wethuiesiageuauamisalunsfugnisiasguuaiisenuitneulndauslsioanndnla

au15adudansiasques £ coli uay S. aureus laa aetuwiIteddadunuimalunsimun

o

annsinmiveiiuyar1vesienslviansathluldludguamuazanaivnssy

4
&

ArdAgy: NN, Urduninnun, walsiaa, Msdugauuaiiise

ANEINEIANENT WNINEIFENTRE NFIVN TuTl 16 NOBAIANN.A. 2568


Sasivimon Swangpol
Pencil


The 10" Thailand Undergraduate Research Forum on Plants and Genetics and

The 4™ Thailand Junior Research Forum on Plants and Genetics

Production of antibacterial composite cellulose-aerogel

containing crude oil extracted from spent coffee grounds

Teawarporn Thongsomnuk” and Wichanee Bankeeree

Department of Botany, Faculty of Science, Chulalongkorn University, 254 Rd. Phayathai, Pathumwan
Subdistrict, Pathumwan District, Bangkok 10330
"Corresponding author: 6431122123@student.chula.ac.th

ABSTRACT

This study aimed to develop an antibacterial composite aerogel from cellulose
integrated with extract from spent coffee grounds. The efficiency of oil extracted using
a single-step hexane extraction was compared with sequential extraction using methanol
followed by hexane. A significant higher oil yield was obtained from the sequential extraction
(25.05%) compared to the single-step hexane extraction (12.2%). Additionally, oil extracted
using the sequential method showed higher antioxidant activity, as evaluated by the DPPH
assay, with an 1Csq value of 11.66 pg/mL, which was lower than that of the single-step
extraction (32.57 pg/mL). The antibacterial activity was assessed using the agar well diffusion
method. The results showed that the lowest concentration of both extracts required to
inhibit bacterial growth was 100 mg/mL. However, at 200 mg/mL, oil from the sequential
extract exhibited stronger antibacterial activity, with inhibition zones of 30 + 2 mm against
Escherichia coli and 35 + 2 mm against Staphylococcus aureus, which were comparable to
those of the positive control (neomycin at 0.4 mg/mL). Therefore, the oil obtained from this
extraction method was used to produce a composite aerogel with antibacterial properties.
The process began with the preparation of a cellulose-based aerogel, which was then infused
with the oil extract at a concentration of 200 mg of extract per gram of dry aerogel. When
tested for antibacterial activity, the resulting composite aerogel effectively inhibited the
growth of E. coliand S. aureus. This study thus provides a potential approach for developing
bio-based materials that add value to waste products for applications in health andindustry
sectors.

Keywords: Spent coffee grounds, Coffee ground oil, Aerogel, Antibacterial activity
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Comparative root anatomy of Phalaenopsis pulcherrima (Lindl)) J. J. Sm. growing in different

habitats
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Abstract

Phalaenopsis pulcherrima (Lindl.) JJ. Sm. is an orchid species found in a variety of
habitats, classified as an epiphyte, terrestrial, or lithophyte. This research aims to compare the
root anatomy of Phalaenopsis pulcherrima (Lindl.) J.J. Sm. across different habitats, using
freehand sectioning and the paraffin method. The results showed that the cell size within the
root and velamen layer of terrestrial and epiphytic orchids with aerial root systems is larger
and thicker than that of lithophytic orchids. The presence of secondary cell wall thickening in
the velamen layer of epiphytic orchids enhances root strength and reflects their adaptation
to the environment. This study reports the anatomical adaptations of Phalaenopsis
pulcherrima (Lindl.) J.J. Sm. roots across different habitats, providing foundational information
for future research.

Keywords : Phalaenopsis pulcherrima (Lindl.) J.J., Orchid, Root anatomy, Velamen
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The study of protoplast isolation optimum condition
for Petunia hybrida cv. M002 way M014

Jitraporn Doyarsa® and Yeetoh Dabbhadatta

Department of Biotechnology, Faculty of Science, Mahidol University, 272 Rama VI Road, Thung Phayathai
Subdistrict, Ratchathewi District, Bangkok 10400, Thailand

“National Science and Technology Development Asency (NSTDA), 111 Thailand Science Park,
Phahonyothin Road, Khlong Nueng Subdistrict, Khlong Luang District, Pathum Thani 12120, Thailand
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ABSTRACT

Petunia (Petunia sp.), a flowering plant in the family Solanaceae, plays a
significant role in plant breeding research, particularly in studies involving protoplasts—
plant cells with the cell wall removed, leaving only the cell membrane. Protoplast
technology has become an important tool in modern plant cell biology and tissue culture,
as protoplasts derived from a small amount of leaf tissue can be cultured and regenerated
into a large number of new plants. This study aimed to determine the optimal conditions
for protoplast isolation in two cultivars of Petunia hybrida cv. M002 and M014, by examining
the effects of mannitol concentration, cellulase enzyme concentration, and incubation
time on protoplast viability and yield. The results indicated that for the M002 cultivar, the
highest viability and yield were achieved using 0.5 M mannitol, 1.5% cellulase, and
a 4-hour incubation period. In contrast, for the M014 cultivar, optimal conditions were
0.6 M mannitol, 2% cellulase, and an 8-hour incubation period. These findings provide
a foundation for the development of effective protoplast isolation protocols, contributing
to future advancements in petunia breeding and agricultural innovation, with potential

implications for increasing the export value of horticultural products.

Keywords: Petunia hybrida, Protoplast, Osmoticum
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ABSTRACT

Beauveria bassiana (Bals.-Criv.) Vuill. is an entomopathogenic fungus used as a
biocontrol agent to manage agricultural insect pests such as brown planthoppers in rice fields. It
is often used in combination with chemical pesticides as part of Integrated Pest Management
system (IPM). However, certain chemical pesticides used in rice protection may inhibit the growth
and sporulation of B. bassiana, affecting the effectiveness of the biocontrol agent. This study
aimed to investigate the effects of four commonly used pesticides in rice fields. The results
showed that dinotefuran and buprofezin (insecticides) did not affect the growth of B. bassiana,
while carbendazim and tricyclazole (fungicides) inhibited their growth at different concentrations.
To improve the compatibility of B. bassiana with fungicides, this study induced mutations in B.
bassiana isolates BCNT003 and BCNT004 using ethyl methanesulfonate (EMS) at concentrations
of 0.1%, 0.3%, 0.5%, and 0.7% (v/v). The optimal concentration for inducing approximately 20%
survival rate with high mutation rate were 0.3% EMS for BCNT003 and 0.1% EMS for BCNT004.
Spores from the mutated B. bassiana isolates were screened on SDA medium containing
tricyclazole (500 ppm) and carbendazim (10 ppm) to select fungal isolates capable of growth
and sporulation compared with wide types. The result showed that mutant isolates derived from
isolate BCNTO04 was obtained in the present of carbendazim and tricyclazole. Further
investigation of the mutation characteristics of B. bassiana will be carried out using the RAPD-
PCR technique.

Keywords: Beauveria bassiana, EMS, Chemical pesticides, Induced mutation
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Comparative Floral Morphology, Anatomy and Histochemistry

of Lonicera japonica Thunb.

Imee Poorahong', and Pornsawan Sutthinon v Srunya Vajrodaya'

ZDepartment of Botany, Faculty of Science, Kasetsart University
*Corresponding author: pornsawan.sut@ku.th

ABSTRACT

Lonicera japonica Thunb., commonly known as Honeysuckle, is a Chinese
herb classified under the family Caprifoliaceae. Studies have identified that
honeysuckle flowers contain significant chemical components such as flavonoids,
alkaloids, and saponins. This research aimed to compare the morphology, anatomy,
and accumulation of important substances in red and yellow honeysuckle flowers,
employing paraffin embedding techniques and histochemical analysis. The study
results revealed that the flower structures of red and yellow honeysuckle exhibit
similar anatomical characteristics. However, a greater abundance of osmophore was
observed in abaxial surface of base of corolla tube of yellow flowers. Furthermore,
both glandular and non-glandular trichomes were found distributed on abaxial
surfaces of all petal parts in both flower colors. Histochemical analysis demonstrated
the presence of phenolic compounds, alkaloids, proteins, and lipids within the
trichomes and secretory gland of both red and yellow flowers. Conversely, yellow
flowers remain appropriately utilized for traditional extraction purposes. The findings
from this research can support the extraction and utilization of these chemical

compounds in the future

Keywords: Lonicera japonica, Alkaloids, Morphology, Anatomy, Histochemistry
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Cytotoxicity and Genotoxicity of Oxyfluorfen

in Chinese cabbage (Brassica rapa L.)
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Department of Plant Science, Faculty of Science, Mahidol University, Ratchathewi District, Bangkok
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ABSTRACT

Oxyfluorfen is a widely used herbicide commonly applied during the field
preparation for Chinese cabbage (Brassica rapa L.) cultivation. However, it may
negatively impact plant growth and accumulate in the surrounding environment,
potentially affecting crop quality and posing risks to nearby organisms. This study
aimed to assess the toxicity of oxyfluorfen in Chinese cabbage (Brassica rapa L.) and
the surrounding ecosystem using the Modified Allium test, with a focus on the mitotic
index and chromosomal abnormalities. Results showed that oxyfluorfen at 42.8% and
12.44% of the recommended dose (2.5 mL per liter) significantly reduced the mitotic
index and increased chromosomal abnormalities in the root cells of Chinese cabbage
(Brassica rapa L.) and shallot (Allium ascalonicum L.), respectively.

These findings suggest that oxyfluorfen can adversely affects plant growth
and may pose environmental and biological risks. Therefore, regulating its application
is essential to minimize residues in crops and the environment, ensuring ecological

safety and consumer health.

Keywords: Cytotoxicity, Genotoxicity, Oxyfluorfen, Chinese cabbage, Shallot
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Effect of nanocellulose coating and calcium chloride

for extending postharvest life of cilantro (Coriandrum sativum L.)
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!Department of botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330,
Thailand
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ABSTRACT

Extending the postharvest shelf life of coriander (Coriandrum sativum L.) is
an essential process because coriander have small and delicate leaves, which are
prone to rapid wilting because of moisture loss and high transpiration rates after
harvest. Coriander is therefore classified as a highly perishable vegetable, particularly
when subjected to improper postharvest handling. This study explores the application
of surface coating techniques using nanocellulose derived from hemp stalks, that is
an agricultural byproduct to delay deterioration. Results indicate that coating
coriander leaves with nanocellulose at a concentration of 0.15% effectively preserves
external appearance and reduces decay. Furthermore, the combined application of
nanocellulose and calcium chloride was found to significantly enhance the retention
of fresh weight during postharvest storage. These findings suggest that nanocellulose-
based coatings, particularly when used in combination with calcium chloride,

represent a promising approach for maintaining the postharvest quality of coriander.

Keywords: Nanocellulose, Calcium chloride
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The investigation of suitable lighting and carbon dioxide
delivery methods for enhancing the photosynthesis of lemon

balm (Melissa officinalis L.) in a plant factory system.

Suphakorn Thaingtamtanhal, Kriengkrai Mosaleeyanon2 Kanpichcha

Wayuwech1, Treerajet Aeimpanl, and Aussanee Pichakum1,*
1Department of Plant Science, Faculty of Science, Mahidol University,
Bangkok, Thailand
2National Center for Genetic Engineering and Biotechnology, Thailand Science
Park, Khlong Nueng Subdistrict, Khlong Luang District, Pathum Thani, Thailand
*aussanee.pic@mahidol.ac.th

Lemon balm (Melissa officinalis L.) is commonly grown for both culinary and
medicinal uses. However, open-field cultivation is currently facing challenges due to
climate variability, which adversely affects both the quality and quantity of the yield.
To tackle this issue, it is essential to develop a cultivation system within a plant
factory. Unfortunately, the specific environmental conditions suitable for cultivating
this plant have not been extensively reported. This research aims to investigate the
optimal environmental factors related to light and carbon dioxide for a plant factory
system, focusing on lemon balm plants at the mature growth stage (45 days old)
under a baseline light intensity of 250 PPFD. The study evaluated different ratios of
red (R) to blue (B) light, finding that the ratios R8:B2 and R9:B1 significantly promoted
plant esrowth. Additionally, the analysis of the carbon dioxide response curve and the
light response curve at a light intensity of 250 PPFD revealed that the optimal carbon
dioxide concentration is 1450 ppm, which correlated with an increased rate of
photosynthesis. It was also found that the minimum light intensity required to initiate
the photosynthetic process is 55 pmol m-2s-1, with an optimal light intensity of 1,472

pmol m-2s-1. Based on these findings, recommendations can be proposed for
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suitable environmental conditions regarding light and carbon dioxide for cultivating
lemon balm in a plant factory.

Keywords: Artificial light, Lisht quality, A/l curve, A/Cref curve, Photosynthesis
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ABSTRACT

This study aims to develop and enhance the quality of plant-based artificial blood for
application in the plant-based meat industry. The focus is on utilizing naturally derived red pigments
as the primary raw materials. Three plant sources with high potential for red pigment production—
beetroot (Beta vulgaris), red dragon fruit (Hylocereus costaricensis), and cherry (Prunus avium)—were
evaluated. Preliminary results indicated that beetroot extract produced the most intense and blood-
like red color. To optimize pigment extraction, three techniques were compared: (1) boiling at 80°C
for 30 minutes, (2) raw blending, and (3) raw blending followed by boiling at 80°C for 30 minutes. The
third method yielded extracts with the highest color intensity and stability. The extract obtained from
the optimal method was subjected to color stability testing across a pH range of 1 to 14. Color
measurements using a colorimeter were taken every two days over a seven-day period. Results
showed that pH values of 4, 5, and 8 provided optimal color stability, with AE values below 3.5,
indicating minimal visible color differences. Comparison of the Lab* color coordinates with those of
pork blood (used as a control) revealed no significant differences at pH 4 and 5 on day 1, and at pH
5 to 8 on day 7. Additionally, the viscosity of the artificial blood was adjusted using
carboxymethylcellulose (CMC) at concentrations of 0.2%, 0.3%, and 1%. The best results were
observed with 1% CMC, using a beetroot extract to CMC ratio of 2:1, which produced a viscosity and
physical appearance most closely resembling real blood. These findings provide a promising
foundation for the development of plant-based artificial blood with suitable color and physical

properties for use in plant-based meat products.

Keywords: Plant-Based Meat, Beetroot, Carboxymethylcellulose, Color Extraction, pH Adjustment,
Viscosity

Faculty of Science, Mahidol University, Bangkok, Thailand, 16 May 2025
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ABSTRACT

The rapidly growing beer production industry in Thailand has resulted in
significant organic waste, including wastewater from the production process, sludge, and
spent grain. Although these wastes are rich in nutrients, improper management can lead to
environmental issues. Converting these wastes into compost is an interesting option for waste
disposal and reducing environmental impact. This study aimed to develop a composting
process using brewery waste combined with agricultural residue, such as coconut husk, rice
husk, and rice straw, supplemented with rock phosphate and polysulfate. After composting
for 60 days, the results reveal that compost obtained for all treatments had nitrogen,
phosphorus, potassium contents and pH that were within the standards according to the
Department of Agriculture, and the germination index (GlI) values were within the standard
(280%) for the treatment using coconut husk, rice husk, and the control (compost without
agricultural residue). However, the treatment using rice straw still had a Gl below the standard
(<80%), indicating incomplete decomposition. To evaluate the compost’s effectiveness on
tomato growth, it was mixed with soil in 7:3 and 5:5 (soil:compost) ratios by volume. Results
showed no statistically significant difference in tomato height, but the dry weight of the
tomatoes in the rice straw compost (7:3) treatment was significantly higher (23.99 + 3.33
grams). The control (compost without agricultural residue) (5:5) had the lowest dry weight
(11.92 + 2.82 grams). The results suggest that mixing brewery waste with agricultural by-
products improved compost quality. The compost-to-soil ratio also affects plant growth, and
compost made from brewery waste and agricultural residue is a high-quality compost
suitable for sustainable agricultural use, aligning with the principles of a circular bioeconomy
and green economy.

Keywords: compost, brewery waste, sludge, organic fertilizer
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ABSTRACT

Kaempferia jenjittikuliae Noppornch. is a new endemic species in the world
in the genus Kaempferia. It was discovered in Thailand in 2011 in Phetchabun
Province and officially named in 2022. The leaves of Kaempferia are beautiful and
distinctive, which can be developed as an ornamental plant. However, this plant is
still endangered. Therefore, the study of increasing the number of K. jenjittikuliae
plants may allow this plant to be conserved outside its habitat and be better known
in the ornamental plant market. This will increase the economic value of this plant.
Therefore, this study aimed to propagate K. jenjittikuliae plants in aseptic conditions.
The sterile plants of K jenjittikuliae with a height of 6-7 cm were cut, leaving a 1.0-
1.5 cm stem base, and cultured on Murashige and Skoog (MS) agar with 0-4 meg/L N-
benzyladenine (BA) for 6 weeks. It was found that it was found non-significantly
different the fact that the plant pieces could produce new shoots and roots by
growing them on the same formula helps reduce the time for propagating plants in
vitro and the cost of finding a formula to induce rooting. The results of this research
are not only beneficial to the conservation of the dahlia plant species, but can also
be applied to propagate this plant in large quantities to further develop it into an
ornamental plant for economic purposes.
Keywords: Plant tissue culture / Zingiberaceae / Genus Kaempferia / Kaempferia
Jenjittikuliae Noppornch / N6-benzyladenine (BA) / Murashige and Skoog, 1962 (MS)

Faculty of Science, Mahidol University, Bangkok, Thailand, 16 May 2025
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ABSTRACT

This study aimed to investigate factors affecting the growth and
development of Dendrobium formosum. The experiments were divided into three
parts, effects of chitosan on seedling growth under aseptic conditions, effects of
Paclobutrazol (PBZ) on flower induction, and effects of growing media on nursery
cultivation for outplanting. Results showed that chitosan at a concentration of 40
mg/L promoted maximum shoot and leaf formation (4.00+0.67 shoots and
15.00+0.82 leaves), while 80 mg/L concentration best stimulated root
development (11.10+1.10 roots) with the highest average root length (1.10+0.16
cm) and stem height (1.91+0.14 cm). For the second experiment, PBZ at 0.1 mg/L
yielded the highest number of shoots (4.70 shoots), 0.5 mg/L produced the highest
number of leaves (19.00 leaves), and 0.3 mg/L best promoted root formation
(12.90 roots). However, high concentrations of PBZ resulted in decreased leaf
length and stem height, consistent with its gibberellin-inhibiting properties. For
the third experiment, sphagnum moss was found to be the most suitable growing
medium for root system development (11.30+0.82 roots) and provided the highest
average shoot height (2.73+0.41 cm), while coconut husk best promoted leaf
formation (4.00+0.52 leaves), and peat moss enhanced leaf expansion in both
width (0.64+0.13 c¢m) and length (6.41+0.70 cm).This study demonstrates that
selecting appropriate concentrations of chitosan and PBZ, along with suitable
growing media, can enhance the efficiency of cultivation and propagation of
Dendrobium formosum. Chitosan and PBZ affect plant hormone balance
differently according to concentration, and each type of growing medium has
physical and chemical properties that uniquely influence seedling growth.

Keywords: Dendrobium formosum, Chitosan, Paclobutrazol, Tissue culture
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ABSTRACT

Kaempferia albiflora Jenjitt. & Ruchis., commonly known as "Prao Maeng
mum," belonged to the genus Kaempferia in the ginger family (ZINGIBERACEAE). In its
natural habitat, K albiflora existed in limited numbers and was at risk of extinction.
Moreover, it contained a significant compound known as Albiflorene, which could be
used medically. If the propagation of K. albiflora could be achieved in large quantities,
it would be beneficial for future conservation and pharmaceutical research. Therefore,
plant tissue culture was one of the methods used to propagate plants on a large
scale and also served as a tool for plant genetic conservation. In this study, the
propagation of K. albiflora was carried out under aseptic conditions using Murashige
and Skoog (1962) (MS) medium in combination with the cytokinin plant growth
regulator NS-Benzyladenine (BA) at concentrations ranging from 0 to 4 mg/L. The
number of new shoots, number of roots, and root length were recorded. The results
showed that BA concentrations of 0.5, 1, 2, and 4 mg/L did not cause statistically
significant differences in the average number of shoots, which was 2.8 shoots per
explant. Likewise, BA concentrations of 0, 0.5, 1, 2, and 4 mg/L showed no statistically
significant differences in average shoot length, which was 4.76 cm. The average
number of roots was 5.6 per explant, and the maximum average root length was 4.13
cm. From this study, it was expected that the regenerated shoots could be further

developed into complete plantlets.
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Effects of Salinity Change on Buoyancy Behavior of

Rhizophora mucronata Poir. Propagules
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ABSTRACT

Mangrove plants are constantly exposed to fluctuations in water levels
and salinity. Vivipary, the germination of seeds while still attached to the parent tree,
is one of the key mechanisms of water dispersal that helps mangrove propagules to
establish quickly. This research aimed to study the effects of water salinity levels on
the buoyancy behavior of Rhizophora mucronata Poir. propagules. Propagules were
collected and used to conduct a floating simulation at water salinity levels of 0%,
1%, and 3% for 30 days. The results showed that at all salinity levels, the propagules
increased in weight over the 30-day period, resulting in increased propagule density,
especially at the bottom part. Notably, at 3% salinity, the weight gain was lower than
at the other levels. The study indicates that water salinity levels affect buoyancy
behavior, including changes in the angle with the water surface and sinking. At 0%
salinity, propagules changed from floating parallel to the water surface to tilting at
45-90° within 5 days then sank due to higher density than water. While, at 3% salinity,
propagules had a relatively low density compared to other salinity levels and floated
due to the denser saline water, allowing them to continue floating throughout the
30-day period. Therefore, it can be concluded that water salinity is one of key factors
influencing the buoyancy behavior of propagules, which will impact the dispersal
success and establishment of R mucronata. Understanding this ecological
mechanism allows predict the dispersal ability of R. mucronata under both seasonal
salinity variations and those resulting from global climate change, leading to
sustainable planning for mangrove planting and restoration.

Keywords: Buoyancy behavior, Propagules, Rhizophora mucronata, Mangrove plants, Salinity
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Effect of node position on the number of new shoots of Hoya

multiflora Blume in vitro

Kittiphong Phatkoet', Ngarmnij Chuenboonngarm®, and Saroj

. 1*
Ruchisansakun

IDeportmem‘ of Plantscience, Faculty of Science, Mahidol University, Ratchathewi, Bangkok 10400,
Thailand
*Corresponding author: saroj.ruc@mahidol.ac.th

ABSTRACT

Shooting Star Hoya (Hoya multiflora Blume) is an epiphytic climber in the
Apocynaceae family. The distinctive flower shape of H. multiflora is similar to an
inverted cone or arrowhead, making it an attractive ornamental plant. Additionally,
it is also used as a medicinal plant. If its number can be increased in large quantities,
it may be possible to study the feasibility of its medical applications. Plant tissue
culture is one of the methods used to produce a large number of plants in a limited
period of time. However, selecting appropriate starting plant material is crucial for the
success of plant tissue culture, especially the position of the nodes used, as this may
affect the number of new shoots produced in vitro. This experiment investicated the
effects of node positions on the number of new shoots of H. multiflora in vitro. The
first to fourth nodes, located below the shoot tip of explant, were cultured on
Murashige and Skoog (MS) agar medium containing 1 mg/L N6-benzyladenine (BA).
The experiment was conducted under the condition of 25+2 °C with 16 hours of light
per day for 6 weeks. The number of new shoots, and changes in physical
characteristics of the explant were also observed and recorded. seventeen nodes per
treatment were used in this study. The result revealed that direct organogenesis
occurred in all node positions (1st-4th node). However, from statistics calculator that
the rate of new shoot formation from the explants was not significantly different. The
results of this study indicate that the position of the node has no effect on the

number of shoot induction.

Keywords: Hoya multiflora in vitro Plant tissue culture Cytokinin
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Screening fungal strains with cellulase enzyme production

potential for ink removal from recycled paper pulp

Pacharapol Prommanee!, and Wichanee Bankeeree "

'Department of Botany, Faculty of Science, Chulalongkorn University, Bangkok 10400, Thailand
"Corresponding author: 6431143323@student.chula.ac.th

ABSTRACT

The deinking process in the paper recycling industry often relies on harsh
chemicals, causing environmental problems. Cellulase enzymes offer an eco-friendly
alternative, but industrial applications require enzymes tolerant to temperatures
above 60°C. This research aimed to isolate and identify fungal strains from natural
sources with the potential for producing thermotolerant cellulase enzymes and to
evaluate the produced enzyme's efficiency in deinking recycled paper pulp. Fungal
isolation was performed from leaf samples using Potato Dextrose Agar (PDA).
Preliminary screening for cellulase production was conducted on Mineral Medium
supplemented with 1% Carboxymethylcellulose (CMC) as a substrate, confirmed by
Congo red staining. Positive isolates were cultured in liquid Production Medium
containing 0.1% alpha-cellulose to produce crude enzyme. As planned, the
subsequent step was to evaluate the deinking efficiency of the crude enzyme on
recycled office paper pulp, compared to its combined use with hydrogen peroxide
(5% w/v) and a control group, by measuring paper sheet brightness. Enzyme activity
was to be quantified using the dinitrosalicylic acid (DNS) method at 60°C to assess
thermostability. The isolate exhibiting the highest activity was to be identified by
analyzing the nucleotide sequence of the Internal Transcribed Spacer (ITS) region and
comparing it with the GenBank database. However, due to time constraints, the
experiments to confirm deinking efficiency according to the plan were not completed.
Therefore, this is proposed for future research. This study has successfully isolated
and preliminarily characterized fungal strains with the potential to produce
thermotolerant cellulase. If their efficiency is confirmed in subsequent experiments,
this will provide significant information for developing more environmentally friendly
paper recycling processes.
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Keywords: Fungal isolation, Cellulase, Deinking, Recycled paper pulp, Thermotolerant,
Internal Transcribed Spacer (ITS), Carboxymethylcellulose (CMQ), Dinitrosalicylic acid (DNS)
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ABSTRACT

Banana (Musa) is one of the most important plants historically utilized by humans,
with a long-standing significance from ancient times to the present. The characteristic of banana
fruits remaining attached to the hand, without natural abscission, may have served as a selection
criterion by ancient people when gathering bananas from the wild. The analysis of phytoliths
from banana peels recovered in archaeological sediments may help identify past banana
consumption. Notably, morphological differences in phytoliths between wild and cultivated
bananas might be observable in the fruit abscission zone. In this study, five taxa of wild and
cultivated bananas: Musa acuminata subsp. siamea Simmonds, Musa balbisiana Colla, Musa
‘Khai’ (AA), Musa ‘Lep Mue Nang’ (AA), and Musa ‘Nam Wa’ (ABB) comprising 15 samples, were
examined. The phytoliths from the fruit detachment zone at the fruit base were extracted using
the wet oxidation method and observed under a light microscope. Preliminarily, the volcaniform
phytoliths, a common morphotype, characteristic of the genus Musa, were found in all taxa.
These forms are also commonly present in other organs of banana plants. Further studies are
needed to examine phytolith morphometry, size, and concentration, specifically in the fruit base
across a broader range of Musa taxa. This would support interpretations of banana utilization by

ancient human populations.

Keywords: wild banana, cultivar, phytolith, Fruit detachment zone, archaeobotany
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ABSTRACT

The banana genus Musa is recognized for its most specific
abundant in the banana family Musaceae. Musa acuminata Colla, one of
the progenitors of most cultivated edible bananas with widest distribution
areas in the Southeast Asia, is particularly noted for its greatest diverse
subspecies and varieties. This preliminary study aims to evaluate the genetic
diversity of M. acuminata found in Thailand using three subspecies and
seven populations and the Start Codon Targeted (SCoT) primers as
molecular markers. Though the results did not reveal clear genetic
differentiation between the subspecies, genetic variation was detected
among the populations within a probable newly discovered subspecies
found in the upper southern Thailand, indicating its intrasubspecific diversity.
These findings underscore the genetic heterogeneity present within this
subspecies, though broader sampling and additional molecular markers are
needed to achieve more conclusive results. This study provides preliminary
insights into the genetic structure of M. acuminata and contributes to future
efforts in genetic classification and conservation of the wild banana

germplasm.

Keywords: Musa, Start Codon Targeted (SCoT), subspecific variation, wild banana
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