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Bacterial fruit blotch (BFB) on the economically important disease,
known to be a great threat for cucurbit corps production. Causal agent
of this disease, Acidovorax citrulli is a gram negative bacterium
pathogenic to plants form Ccurbitacea family including watermelon and
melon plants. Available strategies have not been able to completely
eradicate BFB from watermelon and melon farms. However, the use of
bacteriophages as biocontrol agent is an alternative strategy to control
bacterial diseases. Hence in this study we aim to isolate and use
bacteriophages as a biocontrol agent against A. citrulli. Phage isolation
was performed by enrichments of bacteriophages in samples from
melon, watermelon and pumpkin leaf. Host range of the isolated
bacteriophages was tested against 42 strains of A. citrulli, and two phages
with ability to lyse more number of host were selected and further
characterized. Phages were named as ACP17 and ACPWH belonging
to Myoviridae and Siphoviridae family, respectively. Genomic analysis
using next generation sequencing (NGS) result showed ACP17 has a
genome size of 156,972 bp and ACPWH has genome size of 42,429 bp.
Control effect of phages on watermelon and melon plants were tested
by addition of phage to soil and coating of seeds with the phages. Control
effect of phages on watermelon and melon plants were tested by addition
of phage to soil and as a seed coat. Use of bacteriophage ACPWH as seed
coat shown up to 86% germination rate in A. citrulli infested seeds with
100% survival rate. In addition, phage inoculation to soil of infected
plants shown 27% disease severity compare to 80% disease severity of
control group. Result of this study shows that use of bacteriophages
infecting A. citrulli can significantly reduce the disease incidence
providing a possible solution for controlling BFB.

Pine wilt disease (PWD) is a disease in which Pine wood nematode
(PWN, Bursaphelenchus xylophilus) rapidly proliferates in pines and
blocks trees by blocking the tracheid. The pine tree infected with this
disease is a deadly disease that all dies. B. xylophilus is the cause of PWD.
Currently, abamectin is used as a control agent to control PWD. However,
abamectin is a product developed overseas and must be imported and
used at high cost. Therefore, a new PWN nematicidal activity compounds
were research in order to complement the various shortcomings of
abamectin. In this study, several compounds with activity against PWN
were isolated from actinomycetes that provide a variety of useful
secondary metabolites. Total 5,000 kinds of actinomycetes culture broth
extracts were screened, and strains showing activity were selected.
Brothfiltrate or mycelium cake of the selected strains were extracted with
a non polar-polar solvent, fractions were separated according to
bioassay. The compound was purified by HPLC, and the structure of the
compound was identified by MS and NMR. In our study, we have built
a compound library that can potentially develop PWD pesticides.

Keywords : Bacteriophage, bacterial fruit blotch, Acidovorax citrulli

Nematicidal Activity of Aureothin Family Isolated from
Streptomyces sp. against Bursaphelenchus xylophilus
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Pine wilt disease (PWD) is a fatal disease called pine AIDS. The main
cause of pine wilt disease is known as pine wood nematode,
Bursaphelenchus xylophilus. Currently, abamectin is used as a drug for
preventing PWD, but it is time to take other measures due to problems
such as water insolubility and resistance. Therefore, we tried to find a
compound that has nematicidal activity from actinomycetes, which is
known to produce many antibiotics. As a result of screening for
nematicidal activity against B. xylophilus from actinomycetes,
AN091965 and AE170020 were selected. The nematicidal active
compounds were isolated and purified from the two strain extracts. The
compounds were identified through MS/MS and NMR analysis, and the
properties were confirmed. A total of three compounds were confirmed
to have nematicidal activity, and it was confirmed that the three
compounds were aureothin derivative structures. In the study, the
aureothin family compounds were found to have nematicidal activity.
Therefore, the efficacy of the strain extract containing the active
compound in greenhouse conditions was evaluated. They showed
excellent efficacy, Therefore, it is suggested that it can be developed as
a potential PWD pesticide of aureothin family compounds.
Keywords : Pine wilt disease, Bursaphelenchus xylophilus, actinomycetes
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The rhizosphere microorganisms affect plant functions such as plant
growth and defense. In the previous research, we showed that a
Flavobacterium TCH3-2 strain isolated from tomato rhizosphere
significantly promoted tomato growth not by alone but with the aid of
natural microbial community. We further investigated the beneficial
activity of this strain in tomato and this strain conferred drought stress
tolerance in tomato. In this study, we investigated tomato microbial
community in rhizosphere and endosphere of tomato plants treated with
the Flavobacterium strain TCH3-2 in natural arable soil. Tomato
seedlings treated with or without TCH3-2 strain were grown in natural
upland soil. Both rhizosphere soil and endosphere compartment of
tomato plants grown for 3 weeks and 5 weeks were sampled to obtain
16S rRNA gene amplicons. The 16S rRNA gene amplicons were
sequenced by MiSeq sequencer and analyzed using QIIME2 pipeline.
Alpha-diversity of bacterial community in tomato rhizosphere and
endosphere was not different between TCH3-2 treated tomato plants and
untreated control tomato plants. The analysis of beta-diversity also
revealed that there was no significant difference between the treated and
untreated control group both in the rhizosphere and endosphere.
However, several OTUs were significantly enriched in the rhizosphere
of tomato plants treated with TCH3-2 strain compared to untreated
control. This suggests that the strain TCH3-2 did not significantly alter
microbial community in tomato but may interact with certain species to
promote plant growth. In addition, we constructed a synthetic
community (SynCom) with several bacterial isolates from tomato
rhizosphere. The SynCom alone did not promote tomato growth but it
displayed tomato growth promotion with TCH3-2. Bacterial
cooperative interaction to support tomato growth among SynCom
members are under investigation.
Keywords : Plant growth promotion, Flavobacterium, synthetic community

Peanut (Arachis hypogaea) is known as healthy food including high
protein and high fat. Survey of virus infecting peanut were conducted
in eight provinces (Yeoju-si, Icheon-si, Hwacheon-gun, Asan-si,
Gochang-gun, Miryang-si, Sinan-gun, and Udo-myeon) of korea during
2019. Symtoms observed on infected plants included severe mosaic, vein
yellowing, severe mottling, leaf stunting and malformation.
Symptomatic leaf samples were collected from farmer’s fields and
experimental plot at research stations and analyzed by reverse
transcription (RT-) PCR using specific primer sets. Virus diagnosis
primers are Tomato spotted wilt virus (TSWV), Peanut yellow stunt virus
(PYSV), Peanut clump virus (PCV), Bean common mosaic virus
(BCMV), Peanut stunt virus (PSV) and Peanut mottle virus (PeMoV).
Especially, chlorotic ring spot disease was appeared in Andong and
Gochang samples. The sample were identified for TSWV using TSWV
Immunostrip test and RT-PCR. This result is first report of the occurrence
of TSWV in peanut in Korea.
Keywords : Peanut, virus disease, TSWV
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The plant-associated microorganisms are crucial to modulate plant
growth and health. In this study, we hypothesized that different soil
microbiota contributes to forming a tomato-specific rhizosphere
microbiome and may positively or negatively influence plant traits such
as disease resistance. In order to test this hypothesis, we first developed
the analysis system for plant-microbiome interaction (ASPMI). Once
the microbiota isolated from various natural or cultivated soils, we
named it microbiome fraction (MF), its effect was tested on bacterial wilt
(BW) disease caused by Ralstonia solanacearum in a susceptible and
resistant cultivar of a tomato plant. A specific upland MF conferred the
BW-resistant cultivar Hawaii 7996 with the significant suppression of
BW progress, whereas a specific forest MF caused Hawaii 7996 more
conducive to BW occurrence than non-microbiome treated control.
Analysis of bacterial communities of tomato rhizosphere transplanted
with different microbiota displayed distinct community structure. For
the selection of core microbiome contributing to disease response, we
analyzed the microbiome associated with tomato root of both cultivars
inoculated by upland and forest MF at the different time points. In the
analysis of beta-diversity, the bacterial community was clustered by the
treatment of microbiota regardless of cultivars and time points. Based
on the deferential abundance data, network, and Random Forest analysis,
several OTUs were identified as candidates of core microbiota in silico.
Taken together, the transplanted rhizosphere microbiota isolated from
natural field soil affect positively or negatively disease resistance of a
resistant tomato cultivar.
Keywords : Phytobiome, bacterial wilt, tomato plant
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Ralstonia solanacearum is a soil borne plant pathogen causing bacterial
wilt on many economic crops, including Solanaceae plants by producing
exopolysaccharide (EPS) and cell-wall-degrading enzymes (CWDE)
such as cellulase and pectinase. To investigate the role of EPS in disease
occurrence, the mutants of highly virulent R. solanacearum strain SL341
were generated using Tn5-based transposon mutagenesis system.
Among screened over six thousand mutants, a mutant strain SL341P4
with less EPS production compared to wild-type was selected for further
studies. A mutant SL341P4 carried a Tn-insertion in gene encoding EPSI
polysaccharide biosynthesis protein, dTDP-glucose 4,6-dehydratase
protein (exo-P like gene). This mutant did not differ from wild type strain
in phenotypic properties such as bacterial growth rate in rich and minimal
media, CWDE activities and hypersensitive response on the tobacco
leaves. However, this mutant displayed the delayed and reduced disease
occurrence on the tomato plants and less EPS biosynthesis compared to
wild-type. Although the virulence of the mutant on tomato plants was
attenuated, bacterial population of the mutant in the wilted stem and
rhizosphere of the tomato plants showed similar that of its wild-type.
Interestingly, SL341P4 displayed enhanced biofilm formation
compared to wild-type, thus still maintaining bacterial virulence. These
results suggested that the exo-P like gene is involved in the regulation
of bacterial virulence in R. solanacearum through EPS biosynthesis and
biofilm formation.
Keywords : Ralstonia solanacearum, exopolysaccharide, biofilm
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Introduction Sclerotinia minor is one of major causal agents of lettuce
drop disease and difficult to control due to their black resting structures
called sclerotia. Complete collapse of lettuce plant can be caused within
two days of disease development by this fungi. Bacillus species are
well-known as effective biocontrol agents due to their various traits
including production of lytic enzymes, VOCs and antifungal metabolites
as well as plant growth promoting hormones. ObjectivesTo examine the
antifungal activities of two Bacillus strains against S. minorTo determine
lytic enzymes production of two Bacillus strains at different
temperaturesTo observe effect of B. velezensis CE 100 culture on control
of lettuce drop incidence MethodologyAntifungal activities of two
Bacillus strains against S. minor were investigated by dual culture
method and VOCs assay was conducted on divided plate to determine
mycelial inhibition. Two Bacillus strains were inoculated in sterilized
fertilizer-based Pink-Brown (PB) medium at different temperatures (3
0℃, 40℃, 50℃ and 60℃) for quantitative analysis of lytic enzymes.
B. velezensis CE 100 was inoculated in PB medium at 50℃ for 7 days
and the culture was treated to lettuce plants in combination with reduced
amount of fungicide or surfactant to control lettuce drop disease under
in vivo conditions. Conclusion. Two Bacillus strains were effective
agents to inhibit growth of S. minor and B. velezensis CE 100 culture
inoculated in cost-effective fertilizer-based medium and the culture in
combination with reduced amount of fungicide or surfactant could be
used for control of lettuce drop disease caused by S. minor.
Keywords : Bacillus velezensis, Bacillus licheniformis, Sclerotinia
minor
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Pulses are usually steeped in water to hydrate the seed, then cooked by
either boiling seed in water or cooking in a pressure cooker to soften the
seed and improve digestibility. This process generates large volumes of
liquid waste that requires treatment before it can be discarded. The
viscous liquid waste separated from canned or pressured-cooked
chickpea or other legumes such as pea and lentil has found new utility
as the product now called aquafaba (AQ). It is a potential eco-friendly
by-product with various nutrients. AQ also has excellent emulsification
properties, so it was described as an egg replacement in a wide range of
food emulsions. AQ is not only an inexpensive and accessible resources
that can be used as a cholesterol-free egg replacement, but it also provides
significant utility to the vegan community because it increases food
options for vegans. Moreover, people who have an egg allergy might also
benefit from AQ, as it affords more food product options, and at the same
time avoids the risk of egg allergy. Although many AQ food recipes could
be found on the internet, people still failed to repeat the same ideal
products by themselves. Therefore, more evidence is needed to
demonstrate AQ quality differences among chickpea genotypes so that
AQ quality and functional properties are predictable for the user. Results
showed that AQ was recovered from 10 commercial canned chickpea
products and correlations among AQ composition, density, viscosity and
foaming properties were investigated. Proton NMR was used to
characterize AQ composition before and after ultrafiltration through
membranes with different molecular weight cut-offs (MWCOs of 3, 10,
or 50 kDa). A protocol for electrophoresis and peptide mass
fingerprinting is also presented. Those methods provided valuable
information regarding components responsible for AQ functional
properties. This information will allow the development of practices to
produce standard commercial AQ products and may help consumers
select products of superior or consistent utility.
Keywords : Aquafaba, chickpea , egg replacement
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Erwinia amylovora is a Gram-negative, rod shaped, and motile with
peritrichous flagella. The pathogen is a causal agent for fire blight disease
on apple and pear. The disease is one of the most devastating diseases
worldwide and a major threat to apple production. In 2015, the disease
was firstly observed in Anseng area and then was widely spread in Korea.
However, there is no available cultivars against E. amylovora in Korea
and chemical pesticides are not effective to control the disease.
Therefore, virulence mechanisms in E. amylovora have to be elucidated
for the effective management. Virulence in E. amylovora has been
intensively studied worldwide but, in Korea, the researches have been
started recently. Here, we report the profiles of genes related to virulence
mechanisms in foreign strains. We investigated published research
articles using “Erwinia amylovora” and “virulence” as a key word via
National Center for Biotechnology Information, PubMed. Total of 39
genes were identified from six foreign strains. It was reported that
virulence was reduced or completely lost if the genes are mutated or
overexpressed in E. amylovora. The identified genes were classified into
10 groups based on their functions. Genes associated with responses to
environmental stimuli were nine, which is the highest number among
ten groups. Genes categorized in second messenger and transcriptional
initiation are involved in diverse cellular and biological processes in E.
amylovora. Similar to other Gram-negative plant pathogenic bacteria,
it was identified that type III secretion system and effector proteins,
which are very well-known pathogenicity factors, were crucial for
virulence. In addition, amylovoran that is exopolysaccharide in E.
amylovora was also important. This information will provide valuable
information to study virulence mechanisms in Korean strains. Finally,
it will lead us new insight into the development of anti-virulence agent
to control fire blight disease.
Keywords : Virulence, fire blight, Erwinia amylovora
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Botrytis cinerea is a necrotrophic fungal pathogen causing gray mold
disease on many agricultural plants and it also affects on ginseng by stem
and root rotting. In recent and still, B. cinerea was generally controlled
by chemical agents (such as polyoxin B, fenhexamid etc.) on ginseng.
But use of these chemical agents are toxic and may occur environmental
pollution and human health problems. So biological control using by
microorganisms having antagonistic activity is needed more. Many
studies were investigated for control of B. cinerea about commercial
plants (such as tomato, strawberry etc.) by biological antagonists but very
rarely investigated about ginseng. In this study, 110 bacterial strains
isolated from soil of 9 location in Cheorwon and Pyeongchang, Republic
of Korea. These strains were screened by dual culture with B. cinerea.
Strains having excellent activity were selected, and morphological,
biochemical, and genetic identifications were performed. As a result of
identification, All species were identified as Bacillus spp. The results
of our study provides a basis for the potential antagonistic activity against
ginseng gray mold caused by B. cinerea.
Keywords : Ginseng, gray mold, antagonistic microorganism
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Korea's protected horticulture is rapidly increase through automation
and many technologies. One of the green-house technologies,
hydroponics cultivation is an easy way to directly inject nutrients into
plants. The nutrient solution supplied accordingly is administered up to
30% more than the amount required by the plant. This is called drainage
water (waste water), and is discharged outside the greenhouse in a state
of high concentration N and P. It is negative for the environment,
therefore must be recycled. However, if it contains harmful fungi and
bacteria, it will need sterilization. Therefore, this study determined the
amount of drainage water in strawberries. In addition, analyzed of fungi
and bacteria remaining in drainage water. The fungi analyzed 21 genus
(Alternaria, Althelia, Botryosphaeria, Botrytis, Colletotrichum,
Cylindrocarpon, Cylindrocladium, Didymella, Fusarium, Geotrichum,
Gnomonia, Macrophomina, Penicillium, Pestalotia, Phomopsis, Phytophthora,
Pythium, Rhizoctonia, Sclerotinia, Stemphyllium, Verticillium), subject
analyzed 43 species. Bacteria analyzed 11 species of 3 genus
(Agrobacterium, Erwinia, Pseudomonas). For the analysis, a total of 24
samples were analyzed by conducting 3 samples on 8 greenhouses. The
fungi of 24 drainage sites was detected on 14/24 and 11 species of 6 genus
were identified. The bacteria was detected on 14/24 and 5 spies of 3 genus
were identified. Fungi were detected at 13 sites of Fusarium spp. and
bacteria of 11 sites at Pseudomonas fluorescens. The subject of study
is disinfectant. However, a lot of fungi and bacteria are detected in the
strawberry drainage water. There is a need for an environmentally
friendly sterilization method. The waste nutrient solution discharged
from a protected horticulture complex can cause water contamination.
Therefore, there is a need to conduct follow-up research using a water
purification system or a trench method to develop a eco-friendly
protected horticulture complex for sustainable agriculture. The results
of this study are expected to provide basic data contributing to
improvements towards sustainable agriculture and eco-friendly design
of protected horticulture complex.
Keywords : Purification, recycle, sustainable
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In Korea, soybean is one of the important crops along with rice. The
development of next-generation sequencing (NGS) facilitates the
identification and diagnosis of plant viruses. In this study, we identified
viruses infecting soybean in Korea using RNA-sequencing (RNA-seq).
For that, a total of 172 soybean leaf samples showing disease symptoms
were collected from major soybean-growing regions in Korea. Samples
were pooled according to eight different provinces and subjected for
RNA-seq library preparation. We identified 455 virus-associated
contigs from 12 libraries representing 10 different viruses. Based on the
number of virus-associated reads, soybean mosaic virus (SMV) (80%)
was again the dominant virus followed by soybean yellow mottle mosaic
virus (SYMMV) (12%) and peanut mottle virus (PeMoV) (6%). In
addition, we identified soybean yellow common mosaic virus (SYCMV),
peanut stunt virus (PSV), cucumber mosaic virus (CMV), wisteria vein
mosaic virus (WVMV), tomato spotted wilt virus (TSWV), Bean
common mosaic necrosis virus (BCMNV), Bean common mosaic virus
(BCMV). Although all libraries were coinfected by different viruses,
there was clearly a dominant virus in each library. For example, SMV
was the dominant virus in four libraries: GYGI-p, GAWO-p, GYBU-p,
and GAWO-62. SYMMV was the dominant virus in six libraries:
CHBU-p, CHNA-p, JEBU-p, JENA-p, and GYNA-p. We suppose that
the geographical difference in the dominant virus infecting soybean in
each province might be related with the soybean seeds that transmit
viruses.
Keywords : Soybean, virus, Korea
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Microalgae are attracting attention as third generation lipid or fatty acid
that can efficiently produce high value-added products. Microalgae have
higher oil yields than those of available agricultural crops, and there are
very few restrictions on cropland. Microalgae produce large amounts of
lipids when cultured under stress conditions. In this study, 80 mg/L, 160
mg/L, 240 mg/L and 320 mg/L sodium nitrate were used to a 1 L working
volume in a 2 L flask to find the optimal nitrate concentration. Then the
LED photoperiod was set to 12:12-h, 18:6-h and 24:0-h light/dark cycles.
The culture medium was modified F/2 medium and cultivated at 20℃
with aeration rate of 2.5 L/min. In order to confirm the effects of nitrogen
starvation, harvesting was performed for 4 days in the stationary phase.
Keywords : Microalgae, nitrate concentration, light-emitting diodes

O-15
Enhancement of Growth and Lipid Production of Pavlova lutheri
Using Phytohormones at LED Wavelength
1

1

1

2

So Hee Kim , Ui Hun Lee , Gwi-Teak Jeong , Young Moon Yu , Sung-Koo
Kim1*
1
Division of Marine, Fisheries and Life Science, Pukyong National
2
University, Busan 48513, Republic of Korea, Department of LED
Convergence Engineering, Pukyong National University, Busan 48547,
Republic of Korea

Microalgae have been focused as a possible source of new generation
biofuels because of fast growth, high biomass productivity and high lipid
accumulation. Furthermore, long chain fatty acids found in microalgae
have important functions as health supplements. Phytohormones can
contribute to plant growth and development. Some phytohormones can
promote aging, stimulate cell elongation, and induce plant disease
resistance, salt and temperature resistance. Pavlova lutheri was cultured
with modified F/2 media in 2 L flask working volume 1 L. The light
2
intensity was 150 μmol/m /s, the photoperiod was 12:12 h light/dark
cycle, and the light source was a blue (465nm) LED wavelength. In this
study, the auxin-based phytohormones 2,4-Dichlrophenoxyacetic acid,
Indole-3-acetic acid, and 1-Naphthalene acetic acid were used.
Phytohormone concentrations were set at 5, 10, 20, 50, 100 mg/L.
Keywords : Microalgae, phytohormones, light-emitting diodes
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