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Ancestral Character States and Correlated Evolution of the
Cimicomorpha (Hemiptera: Heteroptera):
Two case studies, Miridae and Cimicoidea

Sunghoon Jung

Laboratory of Insect Biosystematics, Division of Entomology, School of Agricultural
Biotechnology, Seoul National University. Email: john23@snu.ac.kr

Recently, biological systematic studies have contributed for understanding of
evolutionary histories of living organisms. In this talk, I present how evolutionary
histories are inferred from the phylogenetic relationships. Two case studies in the
Cimicomorpha (Heteroptera) are presented: 1. Inferring ancestral character states
of the plant bugs (Heteroptera: Miridae); 2. Revealing evolutionary history of the
Cimicoidea based on correlated evolution between habitat selection and morphological
characters (Heteroptera: Cimiciformes).

Case I: The first comprehensive cladistic analysis of Miridae, the plant bugs, is
presented based on analysis of 3935 base pairs of mitochondrial (16S, COI) and
nuclear (18S, 28SD3) DNA for 91 taxa in seven subfamilies. Data were analyzed
using maximum likelthood (ML), parsimony, and Bayesian inference (BI)
phylogenetic frameworks. Divergence time estimates indicate that the radiation
of the Miridae began in the Permian; most genus-level radiations within subfamilies
began in the late Cretaceous, probably in response to the angiosperm radiation.
Ancestral feeding state reconstructions based on Bayesian and parsimony inference
were largely congruent and both reconstructed phytophagy as the ancestral state
of the Miridae. Furthermore, the feeding habits of the common ancestors of
Mirinae + Deraeocorinae, Bryocorinae + Cylapinae + Isometopinae + Orthotylinae,
and the remaining taxa excluding Phylinae, were inferred as phytophagous.
Therefore, at least three shifts from phytophagy or polyphagy to predation occurred
within the Miridae.

Case II: The diverse habitat types and discrete morphological characters of
cimicoid species provide a unique opportunity to study correlated evolution.
Phylogenetic relationships within Cimicoidea were determined using Bayesian
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analyses of molecular data, allowing the generation of testable hypotheses of
correlated evolution. An investigation of the correlation between habitat selection
and morphological characters revealed that a dead plant habitat was correlated
with the filiform antennal type. Furthermore, molecular dating analysis was used
to examine divergence times within the Cimicoidea. Transitions to live plants
from dead plants for most cimicoid clades started right after the mid-Cretaceous,
coinciding with the radiation of the angiosperms. Using contingency analyses, |
determined that evolutionary changes in morphological characters were dependent
on habitat selection. Based on these results, I propose evolutionary historical
hypotheses for the Cimicoidea.

Key words: Cimicoidea, Miridae, Heteroptera, Cimicomorpha, fossils, correlated
evolution, ancestral character states, phylogenetic contingency
analysis, correlation
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Biodiversity of Korean Bethylidae, an ectoparasitic
family against insect pests

Jongok Lim' and Seunghwan Lee’

'Division of Forest Biodiversity, Korea National Arboretum
2Department of Agricultural Biotechnology, Seoul National University

Bethylidae is the largest family of Chrysidoidea (Hymenoptera: Aculeata) and
distributed widely from the tropics to the subarctic regions around the world.

Most members of the family are relatively small, and are generally known as
ectoparasitoids of immature stages of Lepidoptera and Coleoptera. Some species
have been used and studied as natural enemies of various insect pests in some
countries.

Even though the family Bethylidae is important group as natural enemies in
the agricultural and forestry fields, fundamental researches on this group such as
a faunal study have not carried out and poorly known in Korea.

Since 2005, we have carried out the faunal investigation of Korean Bethylidae
and more than 1,600 specimens were collected by 2010, with some of their host
insects.

As results of present study, fifty two species belongs to sixteen genera of
Bethylidae are recognized in Korea, including seven previously recorded species
as of 2006.

We will introduce on the biodiversity of Korean Bethylidae and its applied
aspects as potential biocontrol agents against various insect pests with cases of
their usages.

Key words: Bethylidae, biocontrol agent, biodiversity, ectoparasitoid, Korea
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Identification of Meloidogyne spp. of Bangladesh through
Morphological and PCR assays

M. Asaduzzaman and Kyeong-Yeoll Lee

Department of Agricultural Biology, Kyungpook National University, Daegu 702-701, Korea

Root knot nematodes were extracted from five different plants (indian spinach,
papaya, sweet gourd, okra and jute) collected from kurigram, gazipur, jessore
and patuakhali districts of Bangladesh. Firstly, Meloidogyne spp. were identified
morphologically mainly based on perineal pattern of adult female. Secondly,
female were collected from plant roots and used directly in PCR for amplification
of mitochondrial DNA (mtDNA) region between COII and IrRNA genes
followed by hinfl digestion and sequencing. The root knot nematodes in indian
spinach, jute and sweet gourd were identified as M. incognita whereas in okra
and papaya were M. javanica.

Key words: Bangladesh, Identification, Meloidogyne spp, PCR
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Complete mitochondrial genome of the free-living earwig,
Challia fletcheri (Dermaptera: Pygidicranidae): genomic
comparison and phylogenetic position of
Dermaptera within Polyneoptera

Xinlong Wanl, Man 11 Kim" 2, Min Jee Kim' and Iksoo Kim'"

1Department of Applied Biology, Chonnam National University
*National Forensic Serveice Western District Office, J. angseong-gun, Jeonnam

The complete mitogenome (20,456 bp) of Challia fletcheri (Dermaptera:
Pygidicranidae) as the first dermapteran insect is the longest among sequenced
insects. The genome contained typical gene sets, but harbored the largest TRU
among Exopterygota and Palaeoptera. The AT- and GC-skewness showed more
Ts and Gs encoded on the major strand, whereas more As and Cs on the minor
strand, presenting a reversal to the general pattern found in most insect
mitogenomes. This pattern was explained in terms of inversion of replication
origin. The gene arrangement of C. fletcheri genome is unique in insects and
differs from the ancestral type found in insects by a series of gene translocations
and/or inversions. We hypothesize that the markedly different gene arrangement
is probably due to some unique organism-level properties, which allow relaxed
selection against mitochondrial gene rearrangement. All phylogenetic analyses
consistently placed Orthoptera as the sister to the group composed of a
monophyletic Isoptera + Mantodea + Blattodea and a monophyletic Grylloblattodea
+ Mantophasmatodea + Phasmatodea, and placed Dermaptera as the sister to
Plecoptera, leaving them as the most basal lineage of Polyneoptera.

Key words: Mitochondrial genome, Challia fletcheri, Dermaptera, Phylogenetic
analysis
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Phylogenetic relationships of nymphalid subfamilies
(Lepidoptera: Papilionoidea) inferred from
COl, EF-1a, and 16S rRNA genes

Xinlong Wanl, Min Jee Kiml, Joong Won Pal‘kl, Ah Rha Wangl,
Jeong Sun Park', Heon Cheon Jeong2 and Iksoo Kim'

1Department of Applied Biology, Chonnam National University
*Insect Research Institute of Hampyeong, Chonnam

The phylogenetic relationships among the Nymphalidae (Lepidoptera:
Papilionoidea) have been controversial in several perspective. The present study
sequenced a total of ~ 3,500 bp from cytochrome oxidase subunit I (COI), 16S
ribosomal RNA (16S rRNA), and elongation factor-1 alpha (EF-l1a) in 80
nymphalid species belonging to seven subfamilies (Linmenitidinae, Heliconiinae,
Nymphalinae, Apaturinae, Libytheinae, Satyrinae, and Danainae), along with
those of six lycaenid species as outgroups. Phylogenetic analyses via Bayesian
Inference (BI) and Maximum Likelihood (ML) algorithms concordantly supported
the subfamilial relationships of (((((Linmenitidinae + Heliconiinae) + (Nymphalinae
+ Apaturinae)) + Libytheinae) + Satyrinae) + Danainae), with high nodal support
for monophyletic subfamilies and tribes. This result is largely consistent with a
previous study performed with a substantially large sequence information and
morphological characters, except for the position of Libytheinae that has
previously been placed as the sister to all reminder of Nymphalidae.

Key words: Nymphalidae, COI, 16S rRNA, EF-1a, Phylogenetic relationship
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Cloning and Characterization of a Novel 3-1,4-Xylanase
from an Earthworm-symbiotic Bacterium,
Cellulosimicrobium sp. Strain HY-13

Do Young Kiml, Hyo Jeong Kiml, Han-Young Chol, Dong-Ha Shinz,
Kwang-Hee Son' and Ho-Yong Park'
'Industrial Bio-materials Research Center, Korea Research Institute of Bioscience and

Biotechnology (KRIBB), Daejeon 305-806, Republic of Korea
*Insect Biotech Co. Ltd., Daejeon 305-811, Republic of Korea

The gene (2,304-bp) encoding a novel xylanolytic enzyme (XylD) with a
catalytic domain, which is 70% identical to that of Cellulomonas flavigena DSM
20109 GH6 [3-1,4-cellobiohydrolase, was identified from an earthworm (Eisenia
fetida)-symbiotic bacterium, Cellulosimicrobium sp. strain HY-13. The enzyme
consisted of an N-terminal catalytic GH6-like domain, a fibronectin type 3 (Fn3)
domain, and a C-terminal carbohydrate-binding module 2 (CBM 2). XylIDA
Fn3-CBM 2 displayed high transferase activity (788.3 IU mg'l) toward
p-nitrophenyl (PNP) cellobioside, but did not degrade xylobiose, glucose-based
materials, or other PNP-sugar derivatives. Birchwood xylan was degraded by
XylIDAFn3-CBM 2 to xylobiose (59.2%) and xylotriose (40.8%). The transglyco-
sylation activity of the enzyme, which enabled the formation of xylobiose
(33.6%) and xylotriose (66.4%) from the hydrolysis of xylotriose, indicates that
it is not an inverting enzyme but a retaining enzyme. The endo-[3-1,4-xylanase
activity of XyIDAFn3-CBM 2 increased significantly by approximately 2.0-fold
in the presence of 50 mM xylobiose.

Key words: Cellulosimicrobium sp. HY-13, earthworm, xylanase, gene cloning
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Calling site preference of four cicada species in central Korea

Dong-Youn Kim', Jungmoon Ha’ and Yikweon Jang3

'Conservation Genome Resource Bank for Korean Wildlife, College of veterinary Medicine,
Seoul National University
2Department of Biology, College of Life Science and Biotechnology, Yonsei University
3Department of Life Sciences and Division of EcoScience, Ewha Womans University

Male cicadas produce species-specific calling songs to attract conspecific
receptive females, and they typically occupy tree trunks or branches during
calling. We studied calling site preference in the natural environment for four
species of cicada: Cryptotympana dubia, Meimuna opalifera, Oncotympana
fuscata, and Meimuna mongolica. Males of M. opalifera tended to sing singly in
trees, whereas other species were often observed singing together in one tree. In
some cases, two or three individuals of different species sang together in one
tree; the only possible pairwise combination not observed was M. mongolica
with O. fuscata. Calling sites of the four species differed significantly in distance
to the ground and distance to trunk, and both tree height and tree crown were
significant factors for calling site preference in multivariate analysis of variance
(MANOVA). Distance from calling site to the ground was highest in C. dubia,
followed by M. opalifera, M. mongolica, and O. fuscata. The distance from
calling site to the trunk was greatest in M. opalifera and differed significantly
from those of other species, which tended to sing close to tree trunks. Males of
M. opalifera were mobile when they produced calling songs, whereas males of
other species were stationary. That is, males of M. opalifera sang only for short
periods of time and moved around adjacent trees. Segregation of calling sites
suggests that these four cicada species occupy different niches, thereby avoiding
competition for calling sites as much as possible.

Key words: Cicadidae, calling site preference, Cryptotympana dubia, Meimuna
opalifera, Oncotympana fuscata, Meimuna mongolica
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Evolutionary distribution of two different acetylcholineterases
in various insect species

Young Ho Kim' and Si Hyoeck Lee"’

'Research Institute for Agriculture and Life Science, Seoul National University
2Department of Agricultural Biotechnology, Seoul National University

Almost all insect species possess two different acetylcholinesterases (AChE1
and AChE2) but it still remains unknown which AChE plays a major role in
synaptic transmission. To predict the evolutionary distributions of functional
AChE, relative amount and activity of two AChEs were investigated by
native-PAGE in conjunction with Western blotting using AChEI- and
AChE2-specific antibodies. Among 39 insect species examined, AChEl1 was
expressed as the main enzyme in 26 insect species across diverse taxa,
suggesting that AChE1 likely plays a more crucial role in these insects. In
contrast, AChE2 was predominantly expressed in remaining insect species,
including paleopteran insects, suggesting that the replacement of AChEI]
function with AChE2 is an old event. As expected, only AChE2 was detected in
Cyclorrhaphan flies, supporting the notion that AChE2 in Cyclorrhapha has
completely replaced the physiological functions of AChE1 during the evolution
of Diptera. Taken together, contrary to the common belief that AChE1 is the
major enzyme in most insects, many insect species across various taxa employ
AChE2 as the main AChE, suggesting that functional transition from AChE] to
AChE2 has occurred rather universally and randomly with multiple independent
origins within the class Insecta. This finding should provide valuable insights
into which AChE has evolved to undertake the synaptic function and how
functional diversification of AChE has occurred.

Key words: acetylcholinesterase, evolution, AChE-specific antibodies, native-PAGE,
Western blotting
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Genome analysis of an insect pathogenic virus, Hz-2V,
which causes physiological changes and sterility of
com earworm, Helicoverpa zea

Woojin Kim
WCU Biomodulation, Seoul National University

Hz-2V, which belongs to nudiviridae, is a sexually transmitted insect virus of
corn earworm, Helicoverpa zea. Hz-2V is transmitted during mating or mating
attempt of infected individuals, and specifically replicates in the reproductive
tissues to cause abnormal development of testes and ovary in the adult moths of
next generations. The malformation of Hz-2V reproductive tissues started during
the early pupal stage without clear sign of virus replication. The virus replication
started at the late pupal stage to cause sterility of the emerged moths. Interestingly,
the infected female moths showed a unique pathology, so called ‘waxy-plug’,
which is filled with virus particles, and abnormal mating behavior while they
produced 6~7 times more of pheromone than the normal female moths did. To
investigate the factors of Hz-2V which control the physiological, and behavioral
changes of the infected moths, the whole genome sequence of Hz-2V was
determined. Bioinformatics analysis demonstrated that Hz-2V contains 113
putative ORFs including juvenile hormone esterase (JHE) and histone binding
protein homologues, and a miRNA candidate which probably controls the
expression of viral JHE.

Key words: Helicoverpa zea, nudivirus, Hz-2V, insect pathogenic virus,
Juvenile hormone esterase, pheromone, mating behavior
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Cloning and Molecular Structure of a GH11 [3-1,4-Xylanase
from Paenibacillus sp. Strain KYJ-16

Yi-Joon Kiml, Do Young Kimz, Han-Young Choz, Dong-Ha Shinl,
Kwang-Hee Son’ and Ho-Yong Park’
'Insect Biotech Co. Ltd., Daejeon 305-811, Republic of Korea

’Industrial Bio-materials Research Center, Korea Research Institute of Bioscience and
Biotechnology (KRIBB), Daejeon 305-806, Republic of Korea

The extracellular GH11 (3-1,4-xylanase (XylY) gene (633-bp) of Paenibacillus
sp. strain KYJ-16 was molecularly cloned by repeated DNA walking and nested
PCR method. The xy/Y gene was predicted to encode an extracellular protein
consisting of 611 amino acids with a nesuced molecular mass of 23 kDa and a
calculated pI of 9.55. Protein blast search revealed that the enzyme consisted of a
putative catalytic domain, which is homologous to a catalytic GH11 domain. The
highest sequence identity (92%) was obtained as the catalytic GHI1 domain of
XylY was compared to that of Paenibacillus sp. strain HGF5 (GenBank
accession number: EGG35584) that has not yet been characterized. Enzymatic
properties of the recombinant His-tagged enzyme (rXylY) overexpressed in E.

coli BL21 harboring pET-28a(+)/xy/Y will be also presented.

Key words: Paenibacillus sp. strain KYJ-16, GH11 domain, [3-1,4-xylanase,

gene cloning
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Symbiotic microorganism screening in the cotton aphid,
Aphis gossypii (Hemiptera: Aphididae)
using 16S rRNA pyrosequencing

Ju Il Kim, Min Kwon, Jae dong Shim and Si Hyeock Lee'

Highland Agriculture Research Center, NICS, RDA
'School of Agricultural Biotechnology, Seoul National University

After pea aphid Acyrthosiphon pisum genome project, hologenome concept
was applied to pea aphid and symbioant such as Buchnera aphidicola. Here we
screened symbiotic microorganism in four lab strains (two genetically different
insecticide susceptible strains, host plant: cucumber and two different host
adopted imiacloprid resistance strains, host plants: cucumber and potato) and
four field populations (Jeju, Goryeong, Gimjae and Muju, host plant: potato) of
cotton aphid based on GS-FLX pyrosequencing which were conducted with
universal primer amplified partial fragments of 16S rRNA from total DNA
which was extracted from each strain and population. B. aphidicola occupied
over 90% of all identified prokaryotic microorganisms which all tested samples.
It’s interesting that the ratio of B. aphidicola occupied over 99% in all of the
tested lab strains. However, specific enterobacteriaceae occupied six to seven
percents of all field populations which closely related endosymbiont of Glycaspis
brimblecombei. That means B. aphidicola occupied only 91~92% of all identified
prokaryotic microorganisms. Futhermore, other actinobacteridae and bacillaceae
also were detected in field populations. The results obtained for these ratios
suggested that there has some interaction between symbioant and environment
NOT in imidacloprid resistance.

Key words: Aphis gossypii, Buchnera aphidicola, symbioant, insecticide resistance,
pyrosequencing
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The role of dead Korean fir as the snag-dwelling
arthropods’ habitat in forest ecosystem

Hyun Jung Kim, So Yeon Kim, Jieun Seong and Hoonbok Yi

Department of Biology, Seoul Women’s University

This snag-dwelling arthropod community study was conducted for the
ecological evaluation of dead woods at Korean fir stand in Mt. Woonak in
Pocheon-si, Gyeonggi-do, from April 2010 to August 2011. We put a windows
trap and an emergence trap on the trunk of each snag, and we selected the six
snags during the study periods. We collected 3930 individuals (5 class, 21order,
52 families) but we didn’t include the number of unidentified larva. We
separated those individuals into the three functional groups and we found out the
proportion and number of each functional group from the total individuals:
herbivores (27.6%, 1083) predators (10.9%, 430), detritivores (61.4%, 2413),
etc(0.1%, 4). We found out the proportion and number of each taxon group for
herbivores, Armadillidae (0.15%, 6), Acarina (2.57%, 101), Psocoptera (0.25%,
10), Hemiptera (0.46%, 18), Mecoptera (0.05%, 2), Hymenoptera (not ant)
(5.14%, 202), Aphididae (3.82%, 150), Cicadellidae (0.4%, 16), Curculionidae
(3.61%, 142), Chrysomelidae (0.23%, 9), Elateridae (3.36%, 132), Erotylidae
(3.16%, 124), Nitidulidae (2.6%, 102), Pyrochoroidae (0.08%, 3), Scarabaeidae
(0.31%, 12), and Cetoniidae (0.13%, 5). Predators were consisted of the
following taxa groups: Araneae (2.9%,114), Chilopoda (0.31%, 12), Formicidae
(4.25%, 167), Carabidae (0.08%, 3), Staphylinidae (1.09%, 43), Cleridae (0.05%,
2), Pselaphidae (0.1%, 4), Colydiidae (0.38%, 15), Harpalidae (0.1%, 4),
Histeridae (0.36%, 14), and Dermestidae (0.8%, 31). Detritivores were consisted
of the following taxa groups: Millipedes (0.92%, 36), Archaeognatha(1.6%, 63),
Diptera (7.81%, 307), Collembola (35.47%, 1394), Protura (0.03%, 1),
Dermaptera (0.1%, 4), Tettigoniidae (0.08%, 4), Raphiidophoridae (0.03%, 1),
Ipidae (14.12%, 555), Silphidae (0.15%, 6), Cuculidae (0.15%, 6), Cerambycidae
(0.38%, 15), Oedeeridae (0.03%, 1), Lucamnidae (0.03%, 1), Stenotrachelidae
(0.05%, 2), Buprestidae (0.13%, 5), Tenebrionidae (0.23%, 9), and Mordellidae
(0.1%, 4), etc. Conclusively, the snag plays an important roll as the diverse
arthropods’ habitats in the Korean fir forest ecosystem.

Key words: arthropods, dead wood, functional group, Korean fir, snag
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Estimation of sound frequencies to disturb feeding behavior
of the green peach aphid, Myzus persicae,
using electrical penetration graph

Hyojoong Kim, Yerim Lee, Bitna Lee, Youngkyo Jeon and Yikweon Jang

Division of EcoScience, Research Institute of EcoScience, Ewha Womans University

Aphids feed on host plants by penetrating the stems or leaves with stylets. The
feeding behavior of aphids consists of probing, penetration, salivation, and sap
ingestion. To assess the effects of sound on feeding behavior, we monitored the
stylet activity of the green peach aphid, Myzus persicae (Sulzer), using electrical
penetration graph (EPG). The use of EPG was critical for determining the stage,
frequency, and duration of feeding in aphids. We played back four acoustic
stimuli of sine waves with frequencies of 100, 500, 1000, and 5000 Hz to adult
aphids. When the sound was treated, the frequencies of probing, penetration, and
salivation increased, whereas the duration of sap ingestion decreased. The 100
Hz and 500 Hz was significantly effective to disturb ingestion of phloem sap.
The results of EPG revealed that the acoustic stimuli may restrict aphid feeding
by disturbing sap ingestion.

Key words: aphid, Myzus persicae, EPG, behavior, sound stress, green peach
aphid
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Isolation and characterization of Bacillus amyloliquefaciens
from Allomyrina dichotoma larva feces

Hyo-Song Namz, Sun-Am Kimz, Boung-Jun Oh>" and Young-Cheol Kim""

1Department of Plant Biotechnology, Chonnam National University, Gwangju 500-757, Korea
?Jeollanam-do BioControlCenter, Jeonnam 516-944, Korea

A bacterium was isolated from feces of Allomyrina dichotoma larva that feeds
on well-rotted sawdust of woods. The isolate was identified as a Gram-positive
and spore-forming stain. We named the isolate as Bacillus amyloliquefaciens on
the basis of morphological and biochemical properties as well as 16S rRNA gene
sequences. The culture of bacteria beneficially increased root and shoot growth
of tomato, pepper and cucumber plants compared to the distilled water control.
In addition, the bacterial culture strongly inhibited the mycelial growth of several
fungal phytopathogens. The drop collapse assay with this culture showed a
surfactant activity that is a major indicator for the selection of biocontrol agent.
Also, a bacterium has ability of wastewater treatment. These data demonstrate
the potential application of B. amyloliquefaciens as a biocontrol agent.

Key words: Bacillus amyloliquefaciens, Allomyrina dichotoma, surfactant,
wastewater treatment, biocontrol agent
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List, Key and a New Record of the Genera and Species of the
Subfamily Typhlodrominae (Acari: Phytoseiidae) in Korea

Myon Ok Ryu and Hong-Yul Seo'

Yangdong Middle School, Seoul, Korea
'National Institute of Biological Resources, Korea

This study treated the list and key to the 8 species of the subfamily
Typhlodrominae from Korea including a newly recorded species, 7. coryli Wu
and Lan, 1991. This subfamily comprises four genera: Kuzinellus Wainstein,
Paraseiulus Muma, Galendromus Muma, Typhlodromus Scheuten. Key characters
of the genera in Typhlodrominae have been well known as the number and
position of the dorsal setae. Therefore, Typhlodrominae was previously referred
to one genus, Typhlodromus in Korea. However, the nominal species in the
Phytoseiidae has increased in number exponentially more than 2,280 in the world
today, so the current classification of the family is taken more genera by other
characters, not only dorsal chaetotaxy but also the setation and the nature of the
posterior margin of the sternal shield, the shape and setation of the ventrianal
shield, setation of legs I-IV and the relative lengths of the setae Z4 and Z5. Thus,
Korean Typhlodrominae includes four genera, Kuzinellus Wainstein, Paraseiulus
Muma, Galendromus Muma and Typhlodromus Scheuten.

Key words: Key, List, Typhlodrominae, Phytoseiidae, New record, Korea
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Development of decision tree model and protein profiling of
Heterocypris incongruens Ramdohr exposed to heavy metals
and pesticides using surface enhanced laser
desorption/ionization time-of-flight mass spectrometry

Hyoung-ho Mo', Yongeun Kim', Key-il Shin’, Sung-Eun Lee’ and Kijong Cho"’

'Division of Environmental Science and Ecological Engineering, Korea University
2Department of Statistics, Hankuk University of Foreign Studies
*Nanotoxtech Inc.

Proteomics may help to detect subtle pollution-related changes, such as
responses to mixture pollution at low concentrations, where clear signs of
toxicity are absent. Also proteomics provide potential in the discovery of new
sensitive biomarkers for environmental pollution. We utilized SELDI-TOF MS
(surface enhanced laser desorption. / ionization time-of-flight mass spectrometry)
to analyze the proteomic profile of Heterocypris incongruens exposed to several
heavy metals (lead, mercury, copper, cadmium and chromium) and pesticides
(emamectin benzoate, endosulfan, cypermethrin, mancozeb and paraquat dichloride).
Several highly significant biomarkers were selected to make a model of
classification analysis. data sets obtained from H. incongruens exposed to
pollutants were investigated for differential protein expression by SELDI-TOF
MS and decision tree classification. Decision tree model was developed with
training set, and then validated with test set from profiling data of H. incongruens.
Machine learning techniques provide a promising approach to process the
information from mass spectrometry data. Even thought the identification of
protein would be ideal, class discrimination does not need it. In the future, this
decision tree model would be validated with various levels of pollutants to apply
field samples.

Acknowledgement: This study was funded by the National Research Foundation
of Korea (NRF). (No. 2011-0027429)

Key words: protein profiling, ostracoda, data mining
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Four bark beetles (Coleoptera: Curculinonidae: Scolytinae)
new to Korean fauna

Sangwook PARK'”, Seunghwan LEE' and Kijeon Hong2

'School of Agricultural Biotechnology, Seoul National University
*Pest Risk Analysis Division, National Plant Quarantine Service
*Research Institute of Forest Insects Diversity

Up to days, approximately 150 species of the subfamily scolytinae have been
recorded from Korean peninsula. We have examined the collections of the Museum
in Seoul National University, Korea Forest Research Institute, Research Institute
of Forest Insects Diversity and National Plant Quarantine Service. And we have
collected the bark beetles with Malaise traps and Lindgren funnel traps from
2007 to 2011 in the central part of the Korean peninsula.

As a result of this study, we report 4 species, Hylurgus ligniperda (Fabricius
1787), Sueus niisimai (Eggers 1926), Scolytogenes expers (Blandford 1894) and
Xylosandrus compactus (Eichhoff 1878) to Korean fauna with brief descriptions
and illustrations of diagnostic characters.

Key words: Scolytinae, Hylurgus ligniperda, Sueus niisimai, Scolytogenes
expers, Xylosandrus compactus, Korea.
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New records of Histerid Beetles (Coleoptera: Histeridae)
from Korea

Hee-a Leel, Taeman Hanz, Young Bo Leez, Hae Chul Pal‘kz, II-Kwon Par‘k3,
Sang-Chul Shin’ and Sangwook Park*

leeonggi-do Agricultural Research and Extension Service
2Department of Agricultural Biology, National Academy of Agricultural Biology
*Division of Forest Insect Pests and Diseases, Korea Forest Research Institute
*Research Institute of Forest Insects Diversity

Histeridae is a family of beetles commonly known as clown beetles and hister
beetles and approximately 3,900 species in 11 subfamily have been described to
date. In Korea, up to days, 53 species of 22 genera of 6 subfamily of them have
been recorded. They can be easily identified by their shortened elytra that leaves
two of the seven tergites exposed, and their elbowed antennae with clubbed ends.
Most members of hister beetles are predators and found in most kinds of
decaying organic matter, such as droppings, decomposing bodies of animals,
compost piles and other decaying plant materials. Some species are also used to
control livestock pests that infest dung or to control house flies (Ohara, 1994).

Recently, we have collected several histerid species with Lindgren funner trap
for the ecological research on the bark beetles. As a result of this study, we added
three newly recorded species, Niponius osorioceps Lewis, 1885, Plegaderus
(Plegaderus) marseuli Reitter, 1877 and Trypeticus fagi (Lewis, 1884) to Korean
fauna. In this presentation, diagnosis and photographs of characters for each
species are presented.

Key words: Histeridae, Niponius osorioceps, Plegaderus (Plegaderus) marseuli,
Trypeticus fagi, Korea
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Description of complete mitochondrial genome of the
black-veined white, Aporia crataegi (Lepidoptera:
Papilionoidea), and comparison to papilionoid species

Jeong Sun Parkl’T, Youngho Choz’T, Min Jee Kiml, Sang Ho Nam’ and Iksoo Kim'

1Department of Applied Biology, Chonnam National University,
2Department of Biology, Daejeon University

The black-veined white, Aporia crataegi (Lepidoptera: Papilionoidea), is nearly
extinct in South Korea, although substantial numbers of dried specimens are
available. One of the common practices for such species is to launch re-introduction
program after proper amount of genetic information are analyzed from donor and
donee populations. In this study, we sequenced complete mitochondrial genome
(mitogenome) of A. crataegi to design species-specific primers for subsequent
population works and to further understand the mitogenome evolution in lepodiopteran
Papilionoidea. The 15,140-bp long A. crataegi mitogenome that has typical sets of
37 genes is smallest among true butterfly species with overall slightly smaller size
in genes and regions throughout the genome. Arrangement of the genome is
identical to those of other lepldopteran mltogenomes in which tRNA cluster
located between the A+T rich region and ND2 gene is translocated 1nt0 tRNAM
tRNA", and tRNA" from ancestral arrangement, tRNA", and tRNA" tRNAMet
The A/T content of the genome at 81.3% is the highest in P1er1dae but lower than
that of lycaenid species (81.7% ~ 82.7%) The high A/T content in the genome is
also reflected in codon usage, accounting for 41.69% of A/T-composed codons
(TTA, ATT, TTT, and ATA). Unhkely the diversified or modified usage of
anticodon for tRNAser(AGN) the species of Pieridae including A. crataegi all
unanimously have GCT that has been hypothesized as ancestral for Lepidoptera. A
total of 111 bp of non-coding sequences are dispersed in 13 regions, ranging in
size from 1-49 bp. Among them relatively longer ones (= 16 bp) all have
relatively higher sequence identity to other regions of the genome, suggesting
partial duplication of the sequences during 4. crataegi evolution. As has been reported
in some species of Lepidoptera, the 4. crataegi A+T-region also has typically
found conserved sequences (e.g., poly-T stretch, ATAGA motif, ATTTA element,
microsatellite-like A/T sequence, and poly-A stretch) and one tRNA-like sequence,
and this feature was commonly found in true butterfly species.

Key word: Mitochondrial genome, Lepidoptera, Papilionoidea, Pieridae,
Black-veined white, Aporia crataegi

TThese authors contributed equally to this paper.
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Change of Pesticide Application Pattern in consequence of
Climate Change Scenario: A Modeling and Simulation
Approach using DYMEX

Jung-Joon Park', Gyung Min Kim', Tae Joong Yoor’, Kijong Cho"’,
Yeon Jae Bae'?, Mi-Gyung Lee’ and Myung Sub Chung4

lCollege of Life Science and Biotechnology, Korea University
*Korean Entomological Institute, Korea University
*Division of Food Science & Biotechnology, Andong National University
4Department of Food Science & Biotechnology, Chung-Ang University

Pesticide application pattern for agricultural insect pest was modeled and
simulated by temperature change scenarios using DYMEX simulator. For
modeling pesticide application pattern, we evaluated bioassay using two-spotted
spider mites (TSSM) in vitro. Four separated bioassay was evaluated at four
different temperature conditions (20, 25, 30, and 35°C). Selected four commercial
pesticides were Acrinathrin-Spiromesifen mixture, Fenpropathrin, Abamectin,
and Azocyclotin, respectively. All the pesticide was used its recommended dose,
except Abamectin (1/10 of recommended dose). Each mortality of TSSM were
counted after 24 and 48 hours.

Based on the bioassay results, increasing temperature made decreasing mortality
in Acrinathrin-Spiromesifen mixture and Fenpropathrin, whereas increasing
mortality in Abamectin and Azocyclotin, respectively. A TSSM model was
developed and simulated under four temperature increasing scenarios (present
condition, average 1, 2, and 3°C increased conditions) using DYMEX simulator.
The DYMEX results showed that the pesticides application pattern were
different among four pesticides under climate change scenario. In conclusion, the
pesticide application should be changed for sound management of agricultural
insect pest under climate change scenario.

This research was supported by a grant (10162KFDA995) from Korea Food &
Drug Administration in 2011.

Key words: Pesticide Application Pattern Change, DYMEX Simulation, Climate
Change Scenario
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Geographic genetic contour of a leaf beetle, Chrysolina
aurichalcea (Coleoptera: Chysomelidae), on the basis of
mitochondrial COI gene and nuclear ITS2 sequences

Joong Won Palkl, Sun Young Par‘kl, Ah Rha Wangl, Min Jee Kiml,
Hae Chul Park® and Iksoo Kim'

1Department of Applied Biology, Chonnam National University
2Department of Agricultural Biology, National Academy of Agricultural Science

The leaf beetle, Chrysolina aurichalcea (Coleoptera: Chysomelidae), is a pest
damaging plants of Compositae. In order to understand the genetic diversity and
geographic variation we sequenced a portion of mitochondrial COI gene (658
bp) and complete nuclear internal transcribed spacer 2 (ITS2) of the species
collected from seven Korean localities. A total of 17 haplotypes (CACOIO1 ~
CACOI17), with the maximum sequence divergence of 3.04% (20 bp) were
obtained from COI gene sequence, whereas 16 sequence types (ITS2CAO01 ~
ITS2CA16), with the maximum sequence divergence of 2.013% (9 bp) were
obtained from ITS2, indicating substantially larger sequence divergence in COI
gene sequence. Phylogenetically, the COI gene provided two haplotype groups
with a high nodal support (= 87%), whereas ITS2 provided one sequence type
group with a high nodal support (= 92%). The result of COI gene may suggest
the presence of historical biogeographic barriers that bolster genetic subdivision
in the species. Different grouping pattern between COI gene and ITS2 sequences
were interpreted in terms of recent dispersal, reflected in the ITS2 sequence.
Finally, finding of unique haplotypes and sequence types only from Beakryeng-Islet
population was interpreted as an intact remnant of ancient polymorphism. As
more samples are analyzed using further hyper-variable marker, further fruitful
inference on the geographic contour of the species might be available.

Key words: Mitochondrial DNA, COI gene, ITS2, Leaf beetle, Chrysolina
aurichalcea, Ancestral polymorphism
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First Report of Reticulitermes speratus kyushuensis
(Isoptera: Rhinotermitidae) in Jeju, Korea

Hyeon-Jin Palkl, Hyean-cheol Park' and Chang-Hwan Bae’

1Department of Lifescience and Environmental Biochemistry, Pusan National University,
Miryang 607-702, Korea
*National Institute of Biological Resources, Incheon 404-708, Korea

Field survey to estimate extent of damage to Reticulitermes species were
conducted from 2009 through 2011 in the various locations of Korea. We
discovered Reticulitermes species from three different locations of Jeju island.
Partial COII sequences of mt DNA and morphological characters were collected
and compared with previous reports. As result of comparative sequence analysis
and taxonomic study, it was identified as Reticulitermes speratus kyushuensis
Morimoto 1968 and this is first report of Reticulitermes speratus kyushuensis
from Jeju island in Korea which can be used as estimation of population
structure and tool of control strategy.

Key words: Reticulitermes speratus kyushuensis, COIl (Cytochrome oxidase
IT), Jeju Island
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Identification of genes encoding salivary proteins in
Orius laevigatus (Hemiptera: Anthocoridae)

Ji Hyeong Baek and Si Hyeock Lee
Department of Agricultural Biotechnology, Seoul National University

To determine differential gene expression profiles in the salivary gland of a
predatory flower bug species, Orius laevigatus Fieber, a subtractive cDNA
library was constructed by suppression subtractive hybridization. Digestion-related
genes, including trypsin, hemolysin, lipase, cathepsin, and peritrophin, occupied
35% of the EST library. The major transcripts encoded trypsin-like serine
proteases (223 ESTs, 28.8% of the total ESTs). A hemolysin gene occupied ca.
8% (42 ESTs) of the library. Hemolysin in saliva may be cytotoxic against the
prey cells, thereby allowing O. laevigatus to facilitate feeding. An anticoagulation
factor, lumbrokinase, also appears to act as a feeding-facilitating factor. Carbonic
anhydrase, glutation peroxidase, alkaline phosphatase, and glutation S-tranfterase
are expected to function as antioxidants, pH regulation- or homeostasis-related
reagents in the saliva. Bactericidal permeability-increasing protein and
peritrophin might protect insects from microbial infection. Interestingly, a
neuroendocrinein and a huntingtin-interacting protein that could disturb the
neuronal system were found in the salivary gland-specific EST library.

Key words: Orius laevigatus, salivary gland, EST library
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Taxonomic Review of the Genus Spilonota
(Lepidoptera, Tortricidae, Olethreutinae) from North Korea

Bong-Kyu Bvunl, Bong-Woo Lee” and Seung-Jin Roh'

1Department of Biological Sciences, Hannam University
*Division of Forest Biodiversity, Korea National Arboretum

Genus Spilonota is a small group of the family Tortricidae, including over 29
described species worldwide (Brown, 2005). Most larvae of the genus feed on
various plant families including Pinaceae, Rosaceae, Leguminosae, Betulaceae,
Salicaceae, and Juglandaceae, with economical importance (Park, 1983, Zhang
& Li, 2005). Even though this genus has been relatively well investigated in East
Asia: five species from South Korea (Byun ef al., 2009); ten species from China
(Zhang & Li, 2005); eight species from Russian Far East (Kuznetsov, 2001);
thirteen species including four unidentified species from Japan (Kawabe, 1982,
Oku, 2003), it has been very poorly studied from North Korea with only two
recorded species to date (Razowski, 1999, Byun et al., 2009)

The aim of the present study is to clarify the fauna of the genus Spilonota
from North Korea, including two new records, based on the material deposited in
the Hungarian Natural History Museum, Budapest, Hungary (HNHM). In the
present study, the author examined all available material from North Korea. In
this study, four species of Spilonota are recognized. Among them, two species,
Spilonota lechriaspis Meyrick, 1932 and Spilonota ocellana (Denis et Schiffermiiller,
1775), are reported for the first time from North Korea. A key to the species is
provided. Photos of adults and the genitalia are provided with brief comments on
the distribution.

Key words: Lepidoptera, Tortricidae, Spilonota, Taxonomy, North Korea
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New Record of Blood-Feeding Land Leech in Korea
(Hirudiniformes: Haemadipsidae)

Hong-Yul Seo, Ye Eun, Tae-Seo Park and Joon-Seok Chae'

National Institute of Biological Resources, Incheon, Korea
1College of Veterinary Medicine, Seoul National University, Seoul, Korea

New record of family of arhynchobdellid leeches (Hirudiniformes: Haemadipsidae)
from Korea is presented. We have surveyed for land leeches in Korea from July
to September in 2011 and found 1 species. This is Haemadipsa rjukjuana Oka,
1910, reported for the first time in Korean Peninsula. This species is terrestrial
blood-feeding leech which attacks medium or large sized mammals primarily,
including human and originally distributed in East and South East Asia,
including Indochinese Peninsula, Malay Peninsula, Ryukyu Islands and Taiwan.
In Japan, the number and areas of habitats of land leech have been rapidly
expanded since 1970s and many leeches attack forest workers, hikers and
resident during May to September. As a result of climate change, same situation
can be reproduced in Korean Peninsula. We firstly report the occurrence of
blood-feeding land leech, the behavior on human being and distributions in
Korea. Also, we obtained the sequence of the mitochondrial gene (COI) and
additional biology is discussed for this species according to collection data.

Key words: Arhynchobdellida, Haemadipsidae, Haemadipsa rjukjuana Oka,
New record, Korea
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Antibacterial Efficacy of Culture Filtrates from
Entomopathogenic Fungi

Tae Young Shinl, Won Woo Leel, Seung Hyun Kol, Jae Bang Choil,
Sung Min Bae' and Soo Dong Woo'

1Department of Agricultural Biology, Chungbuk National University

The entomopathogenic fungi were an important natural pathogenic of insects
that has been developed as potential biological control agents for many important
agricultural, forest and medical pests. Several these fungi produce a wide range
of secondary metabolites with high therapeutic value as antibiotics, cytotoxic
substances, insecticides, compounds that promote or inhibit growth, attractor and
repellent. Therefore, this study was performed to select the antibacterial activity
of liquid culture filtrates of 347 entomopathogenic fungi form Korea soils against
two pathogenic bacteria including Ralstonia solanacearum and Escherichia coli
using novel method which represents a quick and easily applicable tool obtaining
large number of samples. As results, eight-five strains (24%) and seventy-six
strains (22%) of these fungal metabolites produced anti-R. solanacearum and
anti-E. coli compounds, respectively. The preferential antibacterial activity against R.
solanacearum and E. coli gives evidence that these entomopathogenic fungal
metabolites might be useful as an agent for bacteria control and the technique
was simple to operate and allowed a large number of samples to be handled
concurrently.

Key words: entomopathogenic fungi, antibacterial activity, culture filtrate
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Wolbachia infection polymorphism and wing morphology in
Vollenhovia emeryi chosenica (Wheeler)

Haewon Shinl, Jaeri Yool, Pureum Nohz, Jae Chun Choe' and Gilsang Jeong1

Ty -« - . . .
Division of EcoScience, Ewha Womans University
Division of Environmental Science and Ecological Engineering, Korea University

Vollenhovia emeryi chosenica (Wheeler) (Hymenoptera: Myrmicinae) is an
ant species frequently found in forests. In nature, two phenotypically distinct
forms are found e.g. long winged and short winged. Unlike other hymenopteran
insects, the ant is unique in its mode of reproduction. In this species, queens are
clonally reproduced from unfertilized eggs. On the other hand, workers develop
from fertilized eggs. Strikingly, haploid males are reproduced from fertilized
eggs after destroying the maternal half of the genome e.g. maternal genome loss
(MGL) consequently only with the paternal half of the genome.

We collected the ant colonies nationwide in 2011. In this study, we demonstrate
that the ant is infected with Wolbachia, the bacterial reproductive manipulator in
various insects. Interestingly, only the long winged morphs seem to be infected.
Furthermore, most colonies are mulitple-infected except two colonies collected
from Chuncheon and Mt. Deogyu. We will discuss potential interactions among
the Wolbachia infection polymorphism and wing morphology, and evolution of
clonal reproduction and MGL.

Key words: Wolbachia, wing morphology, clonal reproduction, maternal
genome loss
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c¢DNA Cloning of Heat Shock Proteins and their Expression
in the Ussur Brown Katydid, Paratlanticus ussuriensis

Jae-Kyoung Shim', Hea-Son Bang2 and Kyeong-Yeoll Lee'

1Department of Agricultural Biology, Kyungpook National University, Daegu 702-701, Korea
*Environmental Ecology, National Institute of Agricultural Science and Technology, RDA,
Suwon, Korea

Diapause duration of Paratlanticus ussuriensis is prolonged as an egg that
enter both initial and final diapause stgaes. Environmental conditions, such as
temperature, can modify the duration of initial diapause. Eggs enter initial
diapause at 20°C, but continued early embryonic development at 30C. Final
diapause at a fully developed embryonic stage is obligatory regardless of temperature
conditions. To determine temperature effects on initial diapause mechanism of P.
ussuriensis eggs, we compared weights, DNA and RNA amounts of eggs
incubated at either 20C or 30C for 50 days after oviposition. We identified
small heat shock protein (shsp), heat shock protein 90 (4sp90) and three heat
shock protein 70 (hsp70a, hap70b, hsp70c) genes of P. ussuriensis and determined
those expression levels at different temperature conditions. The levels of shsp,
hsp70a, hsp70b and hsp90 was not detectable until 20 days after oviposition at
both temperature conditions, but highly increased at 50 and 60 days when
incubated at 30°C. In contrast, Asp70c level was rapidly peaked at 20 days after
oviposition, which is the time of initial diapause entrance. We analysis of
temperature sensitivity of P. ussuriensis eggs. Hsp70a is expressed after the first
cold treatment of mature eggs. Hsp70b is highly expressed just before hatching.
Both shsp and hsp70c was highly expressed at the heat shock condition into
immature egg stage. Our results suggest that high temperature breakdown initial
diapause and one Asp gene, such as Aisp70c, may be involved into the mechanism
of initial diapause of P. ussuriensis eggs.

Key words: Egg diapause, Heat shock protein, Paratlanticus ussuriensis,
Ussur brown katydid
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Construction of the venom gland-specific EST library of
Cambodian solitary wasp Rhynchium brunneum

Jung Hun Oh, Ji Hyeong Baek and Si Hyeock Lee

Department of Agriculture Biotechnology, Seoul National University

Rhynchium brunneum is a widely distributed wasp species in South Eastern
Asia. R. brunneum females were collected from rural provinces of Cambodia,
and their total RNA and venom were extracted on site. To search for novel
substances in venom, a subtracted cDNA library specific to the venom gland and
sac was constructed. A total of 1118 expressed sequenced sequence tags (ESTs)
were sequenced and assembled into 349 contigs (107 multiple sequences and 242
singletons). In this result, we found the putative neurotoxin (DTX protein
precursor), antimicrobial peptides (teratocyte-specific caboxylesterase) together
with typical major components of wasp venom (venom hyaluronidase, arginine
kinase, phospholipase A2, serine/theonine protein phosphatase). Additional
in-depth annotation would be required for further characterization of many
unidentified genes found in the EST library.

Key words: Rhynchium brunneum, Venom, EST Library, Suppression subtractive
hybridization
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Interspecific Hybridization of the Korean Native
Bumblebee Bombus hypocrita sapporoensia
and the Imported Bumblebee B.terrestris

Hyung Joo Yoonl’*, InGyunParkl, KyeongYongLeel’z,
MiAeKim' and ByungRaeJinz’

lDepartment of Agricultural Biology, National AcademyofAgriculturalScience, Suwon 441-100
2College of Natural Resources and Life Science, Dong-A University,Busan 604-714

The large bumblebee, Bombusterrestris, indigenous to Europe and adjacent
area, and used extensively for high-value crop pollination, has been artificially
introduced to several parts of the world. Here we show the interspecific
hybridization between the bumblebee species, B.hypocrita sapporoensis and
B.terrestris, under laboratory conditions. The mating and oviposition percentages
resulting from the interspecific hybridization of a B.terrestris queen with a B. h.
sapporoensis male were higher than those resulting from the intraspecific mating
of B. h. sapporoensis. Furthermore, a competitive copulation experiment indicated
that the mating of B. h. sapporoensis males with B.terrestris queens was 1.2-fold
more frequent than the mating of these males with B. h. sapporoensis queens.
The interspecific hybridization of a B.terrestris queen with a B. h. sapporoensis
male produced either B.terrestris workers or the B.terrestris male phenotype, and
the hybridization of a B. h. sapporoensis queen with a B.fterrestris male produced
B. h. sapporoensis males. Our results indicated that interspecific hybridization
occurred between B. h. sapporoensis and B.terrestris. The results suggests that
such hybridization will have a negative competitive impact and will cause
genetic contamination of native bumblebees.

Key words: Bombus hypocrita sapporoensis, B.terrestris, Bumblebee, Interspecific
hybridization, Pollinator
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A Newly Recorded Species of Anaphothrips Uzel
(Thysanoptera: Thripidae) from Korea

Gwan-Seok Lee

Crop Protection Division, National Academy of Agricultural Science, RDA

Anaphothrips Uzel, 1895 is a large genus in the family Thripidae with about
80 species in the world. Members of the genus are generally found on plants of
the grass families, Poaceae and Cyperaceae. Anaphothrips was formerly paraphyletic
group until critical review by Bhatti (1978), who elevated six subgenera to
generic status. Only one species, A. obscurus (Muller, 1776), has been known in
Korea. It widely distributes and rarely damages to forage crops.

As a result of this study, Anaphothrips asahi Kudo, 1989 is found for the first
time in Korea. A. asahi easily distinguished from A. obsurus by undivided 8th
antennal segment and C-shaped glandular areas on abdomen of male. Although
not frequent, 4. asahi also widely distributes in our country. For identification,
morphological characters of two species in Korea are described and figured. In
addition, biological information about distribution and plant relationship is also
presented.

Key words: Anaphothrips asahi, Thripidae, Korea
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Description of Cydia piceicola sp. nov.
(Lepidoptera, Tortricidae), feeding on Picea jezoensis, in Korea

Bong-woo Leel, Yang-Seop Baez, Ah-Reum Han3, Pil-Sun Park’
and Bong-Kyu Byun4
'Division of Forest Biodiversity, Korea National Arboretum
2Department of Life Sciences, University of Incheon

3Department of Forest Sciences, Seoul National University
4Department of Biological Sciences, Hannam University

Cydia Hibner is a large genus in the family Tortricidae, including over 230
described species worldwide (Brown, 2005) and mainly in the Holarctic region.
Nine species of the genus reported from Korea.

We found a new species of Cydia feeding on the cones of Picea jezoensis
(Siebold et Zucc.) Carriére in Mt. Deogyu.

The adults and the early stages of Cydia picicola sp. nov. are described and
illustrated from Korea. The life history and larval feeding habits are briefly
discussed.

Key words: Lepidoptera, Tortricidae, Cydia, new spcies, Korea
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Comparison on the pollinating effect and activity relative to the
comb numbers in honeybee hive released in the
strawberry (Janghui var.) houses

Sang Beom Leel, Nam Gyu Haz, Sang-Cheol Lee3, Won-Tae Kiml,
Kwan-Ho Park' and Y oung-cheol Choi'

1Depart. of Agricultural Biology, National Academy of Agricultural Science, RDA,
Suwon 441-100, Korea
2Environment—Frendly Agricultural Research Division, Kyeongsang Nam-Do Agricultural
Research and Extension Service, Jinjoo 660-360, Korea
*Korean Beekeeping association, Seoul 137-070, Korea

The time-zone of pollinating activity relative to numbers released of Apis
mellifera in the strawberry(Janghui var.) houses was together from 9A.M. to 4P.
M., and the peak time of pollinating activity was 1P.M.. The effects on
pollinating activity relative to the comb numbers in the honeybee hive released in
the strawberry houses were ordered Sbee combs(11,000heads), 3bee combs
(6,600heads) and 4bee combs(8,800heads). The rate of workers lost in A.
mellifera hives with Sbee combs during the strawberry cultivating period were
lower than those of 3bee combs and 4bee combs. The rates of fruit set by
pollinating activity relative to the comb numbers in the honeybee hive released in
the strawberry houses were same level with over 98%. The fruit qualities;
number of seeds, sugar content and rate of normal fruit set were same level, but
fruit weights was recorded Sbee combs with 40.8g, and 4bee combs and 3bee
combs were showed with 37.8g. The marketing income of Sbee combs was 8%
higher than that of 4bee combs and of 3bee combs, respectively.

Key word: Strawberry, Apis mellifera, Janghui var. bee comb, pollinating activity
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Acoustic stimuli as a feeding deterrent in the green peach aphid,
Mpyzus persicae: Playback experiments

Yerim Lee, Bitna Lee, Youngkyo Jeon, Hyojoong Kim and Yikweon Jang

Division of EcoScience, Research Institute of EcoScience, Ewha Womans University

The green peach aphid, Myzus persicae (Sulzer), is one of the most important
insect pests in the world. We have explored the possibility of using sounds as a
stressor to control this species. Five sine wave frequencies (100, 500, 1000,
5000, 10000 Hz) with combination of three intensity (66, 78, 90 dB) were used
as acoustic stimuli in the playback experiments. For behavioral bioassay, we
examined frequencies of honeydew production (HDP) and wagging behavior,
and duration of moving behavior. The HDP occurs regularly during each stage of
nymphal or mature period, and rate of the HDP indicates a degree of food
consumption. Aphids conduct wagging to determine a host plant or to find a
feeding site. The moving behavior may be regarded as dispersal. As results, all
acoustic stimuli significantly reduced rate of the HDP and increased rate of the
moving behavior. There was a significant effect to induce the moving behavior
in the test of 5000 Hz. In addition, the acoustic stimuli using 5000 Hz were the
most effective to disturb feeding behavior of M. persicae at an individual level.

Key words: aphid, green peach aphid, acoustic-stimulus, stressor, honeydew
production

63



©
H

nTAEYD =

f
H

Effect of fenoxycarb (juvenile hormone agonist) on
biological traits of Paranura rosea (Collembola)

Yun-Sik Lee, Jino Son, Yongeun Kim, Myung-seob Kim and Kijong Cho

Division of Environmental Science and Ecological Engineering, Korea University

In this study, the toxic effects of fenoxycarb on biological traits of nontarger
arthropod P. rosea, Collembola. The tests were assessed in the OECD artificial
soil under two different exposure condtions, one was exposed in the bulk soil,
and the other was exposed in the compacted soil which unidirectional force was
applied to the soil surface. In the bulk system, survived adults and hatched
juveniles were counted after 28-day exposures, and in the compact system,
survived adults, eggs, hatched juveniles and molts were counted everyday until
no more hatching. The toxic effect of fenoxycarb on survival and juvenile
production of P. rosea in the bulk system was more toxic than that of the
compact system. Juveniles and eggs were seriously affected as compared with
toxic effect for adults. Particularly, toxic effect on hatching rate (3.75 mg/kg
ECsojuvenile) Were very higher than that on oviposition (200.868 mg/kg ECsoege) Or
survival rate of adults ( >1200 mg/kg LC50). The molting freauency of P. rosea
was decreased in a concentration dependent manner. These results suggest that
the IGRs fenoxycarb exhibit significant impacts on the biological traits of
non-target organisms P. rosea and its toxic effects are differently assessed
depending on the exposure conditions.

Key words: Fenoxycarb, Collembola, paranura rosea, insect growth regulator,
exposure condition.
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Change of Local Butterfly Species in Response to
Global Warming and Reforestation

Tae-Sung Kwon', Sung-Su Kim® and Cheol Min Lee'

'Division of Forest Ecology, Korea Forest Research Institute, 57 Hoegi-ro, Dongdaemun-gu,
Seoul 130-712, Republic of Korea
*Research Institute for East Asian Environment and Biology, 4-301 Hyundai Prime Apartment,
Gu-ui 3dong, Seoul 143-203, Republic of Korea

It is expected that the successful nationwide reforestation and the increased
temperature would greatly change butterfly fauna in South Korea. We compared
current data (2002~2007) regarding abundance and presence of butterfly species
at two sites in the central portion of the Korean Peninsula to data from late 1950s
and early 1970s for the same sites. The expected changes were documented by
abundance change of butterflies at two study sites in the previous study. Using
the same data, the greatly changed species and the change of species presence
were analyzed. Population changes of 99 butterfly species which occurred at
both sites were significantly correlated between two sites. The greatly increased
species included three Southern (S) species and one Northern (N) species.
However, the greatly declined species included five N species and no S species.
This change is coincided with the expectation from the northward movements of
butterfly species due to global warming. The current status of the greatly
changed species was discussed on the review with other studies. The binary data
(presence/absence) in present study support the expected changes of butterfly
species based on global warming and reforestation. The interactive effect of two
environmental changes was also recognized as like the change of abundance in
the previous study.

Key words: Climate change, habitat change, insect, community, population,
species richness
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Morphological characteristics of final instar exuviae for
four cicada species occuring in urban areas of central Korea

Hyung-yun Lee, Hyojoong Kim and Yikweon Jang

Division of EcoScience, Ewha Womans University

Final instars of cicada typically emerge from the ground and metamorphose
into adults. Exuviae are typically left on tree branches or leaves where
metamorphosis takes place. We investigated morphological characteristics of
final instar exuviae for the most prevalent species of cicada that occur in urban
areas of central Korea: Cryptotympana dubia, Meimuna opalifera, Oncotympana
fuscata, and Graptopsaltria nigrofuscata. The characters analyzed were body
length, body width, distance between compound eyes, proboscis length, antennal
segmentation, femoral structure, and body coloration. The results of Principal
Component Analysis for body-size related characters, body length, body width,
distance between compound eyes, and proboscis length, revealed that only the
first component (PCA1) was significant. The distribution of PCA1 showed that
there were three non-overlapping groups: C. dubia, a complex of O. fuscata and
G. nigrofuscata, and M. opalifera. Although O. fuscata and G. nigrofuscata were
not distinguishable based on size-related characters, these two species differed in
femoral structure. That is, the angle between the femur and femoral claw were
generally 120° in G. nigrofuscata, whereas it was usually 90° in the other three
species. Exuviae of M. opalifera were pale brown and non-polishing, whereas
exuviae of three other species were all brown and highly polishing. Therefor, the
exuviae of four cicada species can be easily distinguishable based on body size,
femoral structure, and body coloration.
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Molecular identification and diagnosis of the immature
Callipogon relictus (Semenov) (Coleoptera: Cerambycidae),
a natural monument of Korea

Jongok Lim', Minyoung Kim’, Sunghoon Jungz, I-kwon Kim', Jong-su Lim',
Shin-young Park’, Gyeong-mi Kim', Cheolhak Kim’, Bong-kyu Byun4,
Bong-woo Lee' and Seunghwan Lee’

'Division of Forest Biodiversity, Korea National Arboretum
2Department of Agricultural Biotechnology, Seoul National University

*K-INSECT Co., Ltd.
4Department of Biological Sciences, Hannam University

Larval stages of Callipogon relictus (Semenov) (Coleoptera: Cerambycidae), a
gigantic longhorn beetle designated as a natural monument of Korea, has never
been studied as it is hardly discovered in nature. The DNA barcoding gene,
mt-COI, was used to identify a dead larva found in the Gwangneung forest of the
Korea National Arboretum. Based on the result, we provide the morphology of
the immature stage, with the illustrations of diagnostic characteristics.

Key words: Callipogon relictus (Semenov), Cerambycidae, immature, DNA
barcording, Natural monument, Korea
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New record of Parahabdepyris Gorbatovskii
(Hymenoptera: Bethylidae) from Korea

Jongok Lim', II-kkwon Kim' and Seunghwan Lee’

'Division of Forest Biodiversity, Korea National Arboretum
2Department of Agricultural Biotechnology, Seoul National University

A bethylid genus, Pararhabdepyris Gorbatovskii (Hymenoptera: Bethylidae:
Epyrinae) which consists of three species worldwide, is reported for the first time
in Korea.

Pararhabdepyris paradoxus Gorbatovskii is redescribed with detail illustrations
of morphological diagnostic characteristics. A key to the genus of Epyrinae in
Korea is also provided.

Key words: Bethylidae, Epyrinae, Korea, new record, Pararhabdepyris paradoxus
Gorbatovskii
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Two new records of Phymatodes Mulsant
(Coleoptera: Cerambycidae) from Korea

Jongok Lim', Kyeong-mi Kim', Young-su Lee’, Cheolhak Kim®
and Bong-woo Lee'
'Division of Forest Biodiversity, Korea National Arboretum
*Division of Environment Agricultural Research, Gyeonggi-do Agricultural Research and

Extension Services
’K-INSECT Co., Ltd.

The genus Phymatodes Mulsant (Coleoptera: Cerambycidae) distributes
throughout the Holarctic region. Approximately 50 species have been recorded
from the world, and four species have been recorded in Korea.

In 2010 and 2011, we collected many grape twigs which were severely
damaged by unknown larvae of longhorn beetles from Gyeonggi province. They
were reared at indoor condition until their emergences in order to see which
species inflicted damage on the grape vines.

Two species of unknown longhorn beetles were collected. They were identified
as Phymatodes jiangi Wang et Zheng and P. zemlinae Plavilstshikov et Anufriev
that are new to Korea.

The diagnosis and illustrations of P. jiangi and P. zemlinae are provided.

Key words: Cerambycidae, grape, Korea, new record, Phymatodes Mulsant
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Change of Flavonoids in Oryza sativa Damaged by
Brown Planthopper, Nilaparvata lugens

Ju Sung Jeon and Chung Gyoo Park
Division of Applied Life Science (BK21), Gyeong-sang National University

Role of flavonoids in plant against herbivores is well known. Many studies
showed that flavonoids are deterrent or have anti-feeding effects to herbivores. In
this study phenolic compounds were analyzed as defense materials to brown
planthopper (BPH) feeding in four rice varieties using HPLC. Two of them,
Chunambyeo and Nackdongbyeo, are BPH-susceptible, and the other two,
Chungmo-1006 and Hanambyeo, are BPH-resistant. Changes in flavonoids were
investigated by the function of damage period by BPH, Twelve flavonoids were
characterized in the four varieties damaged by BPH. Among those flavonoids,
apigenin and qurecetin were significantly higher in Chungmo-1006 damaged by
BPH. Thus, resistance of Chungmo-1006 to BPH may be attributed to the
increase of the two flavonoids contents.

Key words: Oryza sativa, BPH, Nilaparvata lugens, Plant resistance, flavonoids
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Comparison of Community Structure of Ground Beetle
Assemblage (Coleoptera: Carabidae) between Coniferous and
Deciduous forests in Rural Landscape along
Latitudinal Gradient

Jong-Kook Jungl, Seung-Tae Kimz, Sue-Yeon Lee' and Joon-Ho Lee'”’

1Entomology program, Department of Agricultural Biotechnology, Seoul National University
*Research Institute for Agriculture and Life Sciences, Seoul National University

This study was conducted to examine the community structure of ground
beetles between coniferous and deciduous forest in rural landscapes along
latitudinal gradient, such as Miryang-si, Yeongdong-gun, Icheon-si, and
Cheolwon-gun from April to October in 2009. A total of 19 species belonging to
15 genera of 9 subfamilies were identified from 6,253 collected ground beetles.
Between forest stands, 14 species belonging to 10 genera of 7 subfamilies were
identified from 2,874 ground beetles in coniferous forests and 14 species
belonging to 11 genera of 7 subfamilies were identified from 3,379 ground
beetles in deciduous forests. Dominant species from 4 regions were Synuchus
nitidus (59.4% of total) and Synuchus cyloderus (28.5%) respectively. Analysis
of similarity (ANOSIM) showed no difference between forest stands, but it was
significantly different among regions. Non-metric multidimensional scaling
showed that 8 study sites were divergence to 2 major groups between Miryang-si
and the others. Overall, community structure of ground beetles showed no
difference between forest stands. In conclusion, rural forests is being discussed
about important role in biodiversity conservation such as refuge from human
activity, and thus, studies on the community structure of ground beetles in the
rural forests will be important to manage the biodiversity in agricultural
landscapes, because ground beetles are well known for general predator groups
in the ecosystems.

Key words: agricultural landscapes, biodiversity, forest stands, forest edge
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Antifibrinolytic role of a bee venom serine protease inhibitor
that acts as a plasmin inhibitor

Young Moo Choo', Kwang Sik Lee', Hyung Joo Yoon® and Byung Rae Jin"’

1College of Natural Resources and Life Science, Dong-A University (E-mail: brjin@dau.ac.kr)
2Department of Agricultural Biology, National Academyof Agricultural Science

Bee venom is a rich source of pharmacologically active substances. In this
study, we identified a bumblebee (Bombus ignitus) venom Kunitz-type serine
protease inhibitor (Bi-KTI) that acts as a plasmin inhibitor. Bi-KTI showed no
detectable inhibitory effect on factor Xa, thrombin, or tPA. However, it strongly
inhibited plasmin, although this inhibitory ability was two-fold weaker than that
of aprotinin. The activities of B. ignitusvenom serine protease (Bi-VSP) and
plasmin in the presence of Bi-KTI indicate that Bi-KTI targets plasmin more
specifically than Bi-VSP. These findings demonstrate a novel mechanism for bee
venom by which Bi-KTI acts as an antifibrinolytic agent, raising interest in
Bi-KTI as a potential clinical agent.
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Molecular characterization of bee venom serine proteases

Yuling Qiu', Hyung Joo Yoon’ and Byung Rae Jin"’

1College of Natural Resources and Life Science, Dong-A University(E-mail: brjin@dau.ac.kr)
2Department of Agricultural Biology, National Academy of Agricultural Science

We present evidence that the serine protease found in bumblebee (Bombus
terrestris) venom exhibits fibrin(ogen)olytic activity. Compared to honeybee
(Apis mellifera) venom, bumblebee venom contains a higher content of serine
protease, which is one of its major components. Venom serine proteases from
bumblebees did not cross-react with antibodies against the honeybee venom
serine protease. We provide functional evidence indicating that B. terrestris
venom serine protease (Bt-VSP) acts as a fibrin(ogen)olytic enzyme. Bt-VSP
activates prothrombin and directly degrades fibrinogen into fibrin degradation
products. However, Bt-VSP is not a plasminogen activator, and its fibrinolytic
activity is less than that of plasmin. Taken together, our results define roles for
Bt-VSP as a prothrombin activator, a thrombin-like protease, and a plasmin-like
protease, providing significant support for thepotential use of bumblebee venom
serine protease as a clinical agent.
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Molecular characterization of a venom serine protease from
bumblebees, Bombus hypocrita sapporoensis and
B. ardens ardens

Yuling Qiu', Hyung Joo Yoon® and Byung Rae Jin""

1College of Natural Resources and Life Science, Dong-A University (E-mail: brjin@dau.ac.kr)
2Department of Agricultural Biology, National Academy of Agricultural Science

We cloned venom serine proteases from two bumblebee species, Bombus
hypocrita sapporoensis and B. ardens ardens. We compared the predicted
mature protein sequences of these serine proteasegenes to those previously
reported from other bees. Using B. h. sapporoensis venom serine protease
(Bs-VSP), we identify that Bs-VSP acts as a fibrin(ogen)olytic enzyme. Bs-VSP
activates prothrombin and directly degrades fibrinogen into fibrin degradation
products, as demonstrated for B. ignitus and B. terrestrisvenom serine proteases.
Our results further define roles for bumblebee venom serine proteases as
fibrin(ogen)olytic enzyme, providing strong evidence that bumblebee venom
serine proteases are hemostatically active proteins that are potentially promising
therapeutic agents.
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Influence of polyhedra morphology on the virulence of
Autographa californica nucleopolyhedrovirus

Jae Bang Choil, Won 11 Heol, Tae Young Shinl, Sung Min Bae'
B and Soo-Dong Woo'

1Department of Agricultural Biology, Chungbuk National University

The polyhedrin is responsible to form polyhedra of nucleopolyhedrovirus
(NPV) and highly conserved in most completely sequenced in lepidopteran
NPVs. Previously, we have reported that the substitution of polyhedrin of
Autographa californica  NPV(AcNPV) with that of Spodoptera exigua
NPV(SeNPV) or Bombyx mori NPV(BmNPV) result the change of polyhedra
morphology. In this study, we investigated the influence of changed polyhedra
morphology to the virulence of AcNPV. The recombinant AcNPVs were
propagated in Spodoptera frugiperda clone 9, 21 cells and S. exigua larvae. Each
collected recombinant polyhedra were used in bioassays using S. exigua larvae.
The recombinant AcNPVs show that difference virulence according to the
polyhedra morphologies. Internal and external morphological features of each
recombinant AcNPV were also compared on the electron microscope. Our
results suggest that the morphology of polyhedra influence the virulence of NPV
and is well worth considering for the development viral insecticide.

Key words: polyhedra, morphology
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A New Genus (Coleoptera, Elateridae) from Taiwan

Taeman Han'"”’, Young Bo Lee', Seunghwan Lee” and Hae Chul Park'

lDepartment of Agricultural Biology, National Academy of Agricultural Science
*School of Agricultural Biotechnology, Seoul National University

A new genus, belonging to the tribe Hemicrepidini of subfamily
Dendrometrinae, from Taiwan is established. The new genus is compared to their
related eight genera occurring in Taiwan by cladistic analysis based on
diagnostic characters used in generic level.

Key words: Taxonomy, Cladistic analysis, Coleoptera, Elateridae, Dendrometrinae,
new genus, Taiwan
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Retrieving Authentic DNA Barcoding Sequence from
Old Insect Specimens

Taeman Han, Tae Hwa Kang, Oh Chang Kwon, Young Bo Lee, Mi Ae Kim
and Hae Chul Park

Department of Agricultural Biology, National Academy of Agricultural Science

In DNA barcoding, the DNA degradation of old museum specimens has been
limited full-length (658bp) sequencing. The challenges associated with the
retrieval and authentication of degraded DNA extracts from fossil and old
museum specimens were principally limited to analyze the relatively short
sequences (<300 bp). Furthermore, almost protocols in other to analyzed the
degraded DNA contained the cloning process after PCR causing the
time-consuming and the rising costs. To overcome these problematic circumstances,
we tried a modified method to analyze full-length of DNA barcoding region in
30~60 year-old butterfly specimens (225 samples in 28 species), using direct
sequencing after PCR with species-specific overlapping primer sets per each
species. As a result, all of 28 species have been successfully analyzed, although
178 samples (79%) are completely generated barcoding sequences ranged from
640 to 658 bp and 47 samples (21%) are partially sequenced ranged from 100 to
500 bp. Thus, the result showed that the direct PCR sequencing using the
overlapping primer sets per species appears to have great potential efficiency for
analysis of degraded DNA without incorrect sequences.

Key words: Taxonomy, Museum specimens, DNA barcode, Direct PCR
sequencing, Overlapping primer sets, Korea.
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Effects of host genetic backgrounds and the offspring sex ratio
in the Wolbachia infected Trichogramma wasps

Hwakyung Hwang, Yikweon Jang and Gilsang Jeong

Division of EcoScience, Ewha Womans University

The a-proteobacterium Wolbachia is maternally inherited and is known to
induce reproductive distortions in a wide range of insect taxa such as
cytoplasmic incompatibility, feminization, male killing and parthenogenesis (PI).

When a female is infected with PI-Wolbachia, she does not need a male to
produce female offspring, because the female can produce female offspring via
gamete duplication without the aid of sperm.

However, in the parasitoid wasp Trichogramma kaykai species, Wolbachia
infected parthenogenetic females still produce a fraction of male offspring.

Offspring sex ratio for 10 days are different according to each 7. kaykai
isofemale line that is infected with PI- Wolbachia. This may be caused by
complex interactions between Wolbachia and the host genetic backgrounds on
converting sex of infected eggs.

Key words: Wolbachia, Trichogramma kaykai, host genetic background, sex
ratio
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Quality assessment of refrigerated eggs of Riptortus pedestris
(Hemiptera: Alydidae) stored at different temperature and
relative humidity regimens

Bishwo P. Mainali, Youngkeun Yi and Un Taek Lim

Department of Bioresource Sciences, Andong National University

Periodical release of non-viable refrigerated eggs of Riptortus pedestris
(Fabricius) has been found to enhance field parasitism level in soybean fields.
However, optimum refrigeration conditions required for the eggs in order to
preserve its quality to ensure effective level of parasitism for a longer period has
been rarely reported. We assessed optimum environment condition for
refrigeration of the eggs using three different temperatures (2, 6, and 10C) and
relative humidities (RH) (high, medium and low). Eggs of R. pedestris were
refrigerated at nine combinations of temperature and relative humidity for 30
consecutive days. Those eggs were taken out and after 8 days, mated female
Ooencyrtus nezarae Ishii (Hymenoptera: Encyrtidae) were individually exposed
to the eggs, and their development, emergence, and sex ratio were examined.
Number of eggs parasitized was highest (5.9) on eggs stored at 6'C and high RH.
Significantly higher male proportion was recorded in the eggs stored at 10C.
However, RH had no effect on the sex ratio. For both male and female,
development time was the least on host eggs stored at 2°C and high RH. Adult
emergence was recorded highest from the eggs stored at 2°C followed by 6C
and at high RH. In conclusion, eggs refrigerated below 6 C at high RH condition
maintained better quality of R. pedestris eggs for the parasitization by O.
nezarae.

Key words: Qoencyrtus nezarae, parasitism, development time, cold storage
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Effects of insecticides on apple borers when treated
after boring inside the apple

Lalit Prasad Sah, Seon A Jeong and Chuleui Jung

Department of Bioresource Sciences, Andong National University

The study investigated the chemical treatment effects on apple borers
(Lepidoptera: Totricidae, Carposinidae) when the larvae already bored inside the
apple fruits. Infested apple fruits were harvested from the insecticide-free
orchards in Giran, Andong on 17 July, 2010. Twenty chemical pesticides
registered for the apple borers were treated on recommendation dose with
dipping methods. Each treatment consisted of 20 infested apples with average
6.2 larva per apple. Mortality was relatively low, mostly 10% and a few with
30~40%. No larva died inside the apple. But dying larva escaped from apple
much earlier than live ones. However there was significant sublethal effect..
Escaping time (d) from chemical treatments was longer than that from control
where no chemical was treated. After escaping from the apple, in took ap. 2days
to become pupae. Pupal periods were ap. 12 days without any difference among
treatments. However adult emergence rate was higher in control (10.7%) than in
treatments (18.5%). Among survived adults, one third was Carposina sasakii and
remaining was Grapholita molesta. On conclusion, timing of insecticide spray is
critical in the apple borer management.

Key words: Grapholita molesta, Carposina sasakii, insecticide spray timing,
escaping, pupal period
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Trap cropping for Management of bugs of mungbean,
Vigna radiata (L.) Wilczek. : Trap crop in Nepal.

Rameswor Maharjan"’ and Chuleui Jung1

'Plant medicine major School of Bioresource Sciences, Andong National University
*Scientist, Entomology Division, Nepal Agricultural Research Council (NARC), Nepal.

Mungbean is an important crop in Nepal. Heteropteran bugs, Nezara virudula,
Dolycoris baccurum, and Melanacanthus scutellaris are significantly influencing
qualitative and quantitative loss in soybean and mungbean. Though pesticide
application is common practice for management of these bugs, pesticide
avoidance by the bugs stalls proper management. As an alternative, trap cropping
with variety mostly preferred by the bugs as trap crops along with the main crop
is considered. Selection of most preferred mungbean variety was performed with
six (VC 6173 A; VC 6153 B-20G; VC 3960 A-88; Kalyan; Pratikchha; Saptari
local) relative to Saptari local variety. Significant difference was recorded in
number of bugs occurrence among the six varieties with maximum number of
bugs in VC 6173 (3 bugs/plant) which showed lowest yield. For application,
three different trap crop designs were employed in the field. There was
significant difference between the main crop i.e. variety Pratiksha and the variety
VC6173A used as trap crop in two designs. In conclusion VC6173A is a
probable trap crop and the two designs can be employed in the field.

Key words: Heteropteran bugs, trap crops, field designs, varieties, Nepal.
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Female mate choice test of the brown planthopper (BPH) in the
male-male competition-free conditions

Bo Yoon Seo and Jin Kyo Jung
National Institute of Crop Science, RDA

In the previous study, the effect of orange-eyed color on mating of BPH was
not clearly occurred, and the mating preference and multiple mating of female
were cautiously suggested. To understand about the BPH female mate selection
in the male-male competition-free conditions and the point of time for multiple
mating, we designed four different combinations of the mate choice test with one
virgin orange-eyed female (org/org) and two male BPH adults, orange-eyed male
(org/org) and homozygous normal-eyed male (+/+). We gave the four different
mating chances to female by the order of incubation (the first male and the
following second male) and the incubation time (one day and days on end) of the
second male. The distribution of the eye-color phenotype in F1 progeny and their
hatching-order were observed in each mating combination. In the results,
fourteen females out of twenty in four combinations produced progenies in
accordance with mating chance priority of the first male, while three females of
one combination selected the second male as a gamete. Interestingly, in three
females of one combination with the continuous incubation of the second male,
after eggs fertilized by the first male were continuously produced and then
egg-laying was finished, progenies of the second male were started to be
produced. From these results, it was suggested that mating order determines
egg-laying order of female and the second mating of female would be occurred
when sperm of the first male was almost exhausted in the reproductive organ.

Key words: BPH, orange-eyed mutant, female mate choice, mating order
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Overwintering and Flight Phenology of Spodoptera exigua
(Lepidoptera: Noctuidae) in Jeju

Jeong Heub Song, Soon Yeong Hong, Shin Chan Lee and Seong Keun Kang

Division of Sustainable Agricultural Research, Jeju Agricultural Research & Extension Services

Beet armyworm (BAW), Spodoptera exigua (Hiibner), is a polyphagous
lepidopteran pest mainly distributed in tropical and subtropical regions. BAW
are known to migrate long distances to find suitable host plants and
environmental condition. The possibility of its overwintering in temperate
regions has been suspected. This study was conducted for investigating
overwintering and phenology of BAW using by sex pheromone trap in Jeju
during 2007 to 2011. BAW was able to overwinter at pupae stage regardless of
temperature of winter season in Jeju. The times of BAW caught first on traps
were different by surveyed years - early March in 2007, middle March in 2008
and 2011 and early April in 2009 and 2010. The times of BAW caught on trap
tended to be more dependent on temperature variation during on November and
December than on mean temperature of winter season. The peak season of adults
of the overwintering generation was early to middle of May. The results of
seasonal periodicity of BAW monitored by sex pheromone trap during 2009 and
2010 indicated that five generations were passed in Jeju. The peak season of 1
generation was on middle of April, 2" generation on middle of July, 3"
generation on early of August, 4" generation on late of August and 5" generation
on middle of September. There were similar patterns by different above sea
levels except the season of overwintering generation adults occurrence (March to
May).

Key words: Beet armyworm, Spodoptera exigua, overwintering, phenology,
sex pheromone trap
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Migration route tracking for Riptortus pedestris
(Hemiptera:Alydidae) at Mt. Yangseong in 2010 to 2011

Youn Ho Shin, Seung Hwan Yun, Young-Uk Park, Jeong-Jin An,
Yong-Man Yu' and Gil-Hah Kim

Dept. Plant Medicine, Chungbuk National University, Cheongju
lDept. Agric. Biol., Chungnam National University, Daejeon

From April 2010 to the present, seasonal occurrence of Riptortus pedestris
was investigated. Five locations for population density and migration route
tracking were the same as last year (two sites of Mt. Yangseong, Jujung-dong,
O-Chang, and the campus of Chungbuk National University(CBNU)). In Mt.
Yangseong, separated the farmland (80m) and forest (200 and 300m) by altitude,
population density in 2010 was showed high density at mid-June, mid-Aug., and
late-Oct., but population density in 2011 was showed high density at late-April,
late-July and mid-Aug. In O-Chang and Jujung-dong, population density in 2010
was captured the adult from June to Aug. in the farmland, and from Sept. to Nov.
in the forest. Total captured number of R. pedestris were high in farmland than
forest. In campus of CBNU, the adult was captured from mid-Jul. to late-Aug. It
showed the difference in the population density by its environmental conditions.
Attraction effect of pheromone lure trap with soybeans were good than that of
pheromone lure trap only. To track the migration of R. pedestris, we painted the
fluorescent paint with different color. Being painted 500 R. pedestris were
released and recaptured 10 and 20 days after release. Among released 500 R.
pedestris at asl 300m on Yangseong site A and B in 25 Apr. were recaptured one
at 300 and 80 m at site A, and site B was recaptured one marked R. pedestris
adult at 200 m. In 25 May, release at 200 m in site A was recaptured only 80 m
with 2 and site B was recaptured 200m with 8 and 80m with 1. Released in 17
Jul. at 80 m, marked R. pedestris adults were recaptured only 80 m with 5 and 2,
respectively. It means that R. pedestris adults seem to migrate from the forest to
the farmland in this season, but the data from Aug. to Oct. in 2010 was different.

Key words: Riptortus pedestris, Seasonal occurrence, Migration route tracking
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Seasonal Occurrence of Metcalfa pruinosa (Say) in Chungbuk
Province and Establishment of Optimal Control Timing

Ahn Ki-Su, Kyeong-Hee Lee, Myeong-Kyu Song,
Sang-Cheol Lim and Gil-Hah Kim'

Environment-Friendly Research Division Chungbuk ARES
lDept. Plant Medicine, Chungbuk National University

This study was investigated the seasonal occurrence of Metcalfe pruinosa
(Say) in Chungbuk province and established the optimal control timing.
Population densities of nymph and adults were investigated and egg hatching
period and oviposition period was examined from three locations (Cheongwon,
Jincheon, Eumseong area). Egg hatching period was investigated. The first day
of egg hatching observed on May 25, the day of peak egg hatching was on May
29, and the perfect accumulative egg hatching ratio was on Jun. 13. Oviposition
period of M. pruinosa female was observed the cut branch (cut within 10 cm
length, 1 cm dia.) of oak tree, an althea, and an acacia under stereoscope. The
first oviposition was observed at Jul. 28 and continually increased until late-Sept.
with sharply increased at mid-Aug. Population density of M. pruinosa nymph
was observed the cut branch (cut within 30 cm length, 1 cm dia.) of oak tree, an
althea, an acacia, and pear tree. Population density began decreased showing
after highest density with 25.3 (Jul. 1). The adult was first appeared at Jul. 11
and showed highest population density with 13.1 (Aug. 4) and then continuously
decreased.

To control M. pruinosa at pear orchard, optimal control timing for nymph was
judged from Jun. 13 to Jul. 2, because of its small size of body and exuviae, low
damaging by honeydew producing, low wax materials produced. Second control
timing was judged at early Aug., when the adult invading to the pear orchard
from near forest and the period before oviposition. The control agents for M.
pruinosa were not yet registered, but will be anticipated to register the chemicals
such as penitrothion WP, acetamiprid WP, dinotefuran WP, lambda cyhalothrin,
thiamethoxam SP in 2012.

Key word: Metcalfe pruinosa, Egg hating period, Oviposition period,
Population densities, Optimal control timing
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The effect of low temperature on Lycorma delicatula
(Hemiptera:Fulgoridae) egg hatchability

Song Myung-Kyu, Sang-Cheol Lim, Ki-Su Ahn,
Kyeong-Hee Lee and Gil-Hah Kim'

Environment-Friendly Research Division Chungbuk ARES
lDept. Plant Medicine, Chungbuk National University

The occurrence and rapid range expansion of a fulgorid, Lycorma delicatula(White),
has recently been reported in korea. It was previously known to occur in China,
Japan, Vietnam and India. The first occurrence fo L. delicatula was reported in
2004 in the Cheonan. It has one generation per year and overwinters as egg
masses on the bark of host trees. The number of egg per egg mass was
32.69+6.49. The cumulative ratio of hatchability at different temperature was the
highest at 25°C and the lowest at 10, 30C.

The egg hatchability was investigated in different regions in Chung-buk.

Since L. delicatula eggs has been stored in -20+1, 0+1, 5+1C conditions for 1
~60 days, the cumulative ratio of hatchability was 2% stored in -20+1°C for
3days, But hatchability was 52, 48% stored in 0£1°C for 3, 14days and 82, 68%
stored in 5+1°C for 3, 14days. And hatchability was 0% for 60days.

By straight regression equation(the growth ratio/treatment degree) the growth
zero degree of L. delicatula was 10.4°C.

The hatchability of L. delicatula in Cheongwon-gun, Okcheon-gun, Cheongju-city
where’s winter lowest temperature was over -19C was over 79%. But The
hatchability of L. delicatula in Jincheon-gun where’s winter lowest temperature
was less than -19°C (continuos two days) was 35%.

Key words: Lycorma delicatula, ecology, temperature, growth zero temperature,
hatchability
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Metabolic detoxification of capsaicin by
UDP-glycosyltransferase in three Helicoverpa species

Seung-Joon Ahnl’s, Francisco R. Badenes-Pénezl, Michael Reicheltz,
Ales Svatos’, Bernd Schneider”, Jonathan Gershenzon® and David G. Heckel'

lDepartment of Entomology, 2Department of Biochemistry, *Mass Spectrometry Research Group
4Biosynthesis/NMR Research Group, Max Planck Institute for Chemical Ecology, Jena, 07745,
Germany
*Horticultural & Herbal Crop Environment Division, National Institute of Horticultural & Herbal
Science, RDA, Suwon, 441-440, Korea

Capsaicin [3-glucoside was isolated from the feces of Helicoverpa armigera,
H. assulta and H. zea that fed on capsaicin-supplemented artificial diet. The
chemical structure was identified by NMR spectroscopic analysis as well as by
enzymatic hydrolysis. The excretion rates of the glucoside were different among
the three species; those in the two generalists, H. armigera and H. zea, were
higher than in a specialist, H. assulta. UDP-glycosyltransferases (UGT) enzyme
activities measured from the whole larval homogenate of the three species with
capsaicin and UDP-glucose as substrates were also higher in the two generalists.
Compared among five different larval tissues (labial glands, testes from male
larvae, midgut, the Malpighian tubules, and fatbody) from the three species, the
formation of the capsaicin glucoside by one or more UGT is high in the fat body
of all the three species as expected, as well as in H. assulta Malpighian tubules.
Optimization of the enzyme assay method is also described in detail. Although
the lower excretion rate of the unaltered capsaicin in H. assulta indicates higher
metabolic capacity toward capsaicin than in the other two generalists, the
glucosylation per se seems to be insufficient to explain the decrease of capsaicin
in the specialist, suggesting H. assulta might have another important mechanism
to deal with capsaicin more specifically.

Key words: capsaicin, capsaicin glucoside, metabolic detoxification, UDP-

glycosyltransferase, Helicoverpa armigera, Helicoverpa assulta,
Helicoverpa zea
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Forecasting the phenology of important lepidopterous pests,
Grapholita molesta, Grapholita dimorpha and
Carposina sasakii: 1. Case study of plum

JeongJoon Ahn, Jiwon Kim, Seon Ah Jeong, Lalit Prasad Sah and Chuleui Jung

Plant medicine major, School of bioresource sciences, Andong National University

The study was conducted to investigate the phenological distribution of G.
molesta, G. dimorpha and C. sasakii and to estimate the emergence timing of
three species in plum orchards. It was known that G. molesta and G. dimorpha
are a multi-voltine insect and C. sasakii has one to two generations depending on
temperature and geographic location. Three species damage to many
economically important fruit tree such as plum, pear, peach and apple. The main
emergence time of each species is different depending on host plant and
environmental conditions, specially temperature. Therefore, if we have the
information of population density and low temperature threshold of a species and
air mean temperature of a region in previous year we can predict the phenology
of a species in present year. This is one part of consecutive research. Data
collection was carried out in seven plum-growing commercial orchards of
Uiseong in 2010 and 2011. The commercial pheromone monitoring traps
(GreenAgroTech) were used to investigate the flight phenology of three speices.
The record of temperature was received from meteorological center close to
monitoring orchards. The relationships between degree-day accumulated above
the low temperature threshold and cumulative proportion of accumulated moth
caught of previous year was used to predict the phenology of three species in
present year. The results of G. molesta and G. dimorpha estimated by bimodal
functions were better than those analyzed by nonlinear functions. The phenology
of C. sasakii was analyzed well by nonlinear function and the equation 3, 6, 8
and 11 were selected based on AICc and BIC. The selected equations were
validated in each orchard.

Key words: Carposina sasakii, Grapholita dimorpha, Grapholita molesta,
bimodal function, phenology, pheromone trap, plum
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Forecasting the phenology of important lepidopterous pests,
Grapholita molesta, Grapholita dimorpha and
Carposina sasakii: 1. Case study of apple

JeongJoon Ahn, Jiwon Kim, Seon Ah Jeong, Lalit Prasad Sah and Chuleui Jung

Plant medicine major, School of bioresource sciences, Andong National University

Grapholita molesta, G. dimorpha and C. sasakii as “internal feeders” are
important apple pests in Korea. Three species overwinters around and in apple
orchards. New young larvae of three species bore into new shoots or fruits and
then feed inside apple. When mature larvae escape from fruits they make holes
that reduces the commercial value of fruit. Therefore, understanding the
phenological distribution of three species is critical to establish the precise
management system for reducing three species population. The study was
conducted to investigate the adult emergence of G. molesta, G. dimorpha and C.
sasakii using pheromone traps and to forecast the cumulative proportion of each
population. This study is second part of consecutive experiment. Data collection
was carried out on three commercial apple orchards and one experimental
orchard of Giran in 2010 and 2011. The experimental process was same in the
study of plum. More than 50% of G. molesta male was occurred in spring season
(within 500 degree-days), 2010 and 2011. The adult emergence of G. dimorpha
and C. sasakii was linear and sigmoidal pattern in each year. The phenology of
C. sasakii was explained well by nonlinear functions and the equation 3, 6, 8 and
11 were selected based on AICc and BIC. The selected equations were validated
by the data of present year (2011) in each region. The performance of G. molesta
and G. dimorpha was analyzed well by bimodal functions. The importance of
phenological model is discussed to develop and maintain a more precise system
for multiple pest management on apple orchard.

Key words: Carposina sasakii, Grapholita dimorpha, Grapholita molesta, apple,
bimodal function, nonlinear function, phenology, pheromone trap

120



" 201EIE RS §RFUY FILULUTY =

Spatio-temporal distribution of Grapholita molesta (Busck)
(Lepidoptera: Tortricidae) within orchard and among orchards.

JeongJoon Ahn, Yonggyun Kim, Seon Ah Jeong, Lalit Prasad Sah
and Chuleui Jung

Plant medicine major, School of bioresource sciences, Andong National University

Understanding the spatial pattern of G. molesta and the temporal variation of
their patterns are important to develop and maintain pest management programs
in fruit orchards. The overwintering larvae of G. molesta pupate early in the
spring and new adults begin a flight for several reasons such as mating, seeking
resources (food or shelter) and oviposition. It was known that G. molesta
presented “low movement activity” and male G. molesta flight behavior was
closely related to the proximity of its host crops. Unmated males remain near the
site of emergence in order to find and copulate with unmated females. The
fruit-bearing status of orchards are important factors for G. molesta movement.
To elucidate the spatial distribution and temporal variation of G. molesta within
and among orchards, pheromone traps targeting male G. molesta were used
because the trap represent a reliable and economic tool for monitoring adult G.
molesta populations. The study was conducted in two apple orchards (one is
isolated from other fruit orchards and another is surrounded by apple orchards),
Andong and in seven plum orchards, Uiseong, 2010. Using spatial analysis by
distance indices, the spatial pattern of G. molesta in each sampling date was
presented. In the study of the spatial pattern within apple orchard, the index of
aggregation (I,) of isolated orchard were presented >1, indicating an aggregated
distribution pattern, from monitoring results. The spatial association between
successive monitoring using X (the index of spatial association) was negative
during spring season and after then the value was changed to positive. In the
experiment of the spatial pattern among orchards, the index of aggregation was
>1 in most monitoring date and the index of spatial association was negative
during early and late growing season. Factors influencing the spatial-temporal
dynamics of G. molesta are discussed.

Key words: Grapholita molesta, apple, pheromone trap, plum, SADIE, spatial
association
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Visual orientation of Lycorma delicatula
(Hemiptera: Fulgoridae) in light and UV conditions

Hyon-Gyong An, Hyojoong Kim and Yikweon Jang

Division of EcoScience, Ewha Womans University

Many insects prefer lights with certain spectral properties, and such
preferences may be associated with behavioral contexts such as mating,
host-finding or dispersal. Lycorma delicatula (Hemiptera: Fulgoridae) is a newly
invasive species in Korea and is spreading rapidly. They are diurnal and may rely
on visual cues for orientation. We conducted a series of three experiments to
determine possible cues of visual orientation in L. delicatula: light/dark choice,
UV/white light choice, and spectral preference experiments. Nymphs of the third
and final stages as well as adults were used for these three experiments. In the
light/dark choice experiment where insects had a choice of white light and
darkness in a T-maze, L. delicatula oriented toward the white light, regardless of
stage and sex. In a choice of UV and white light, L. delicatula preferred the UV
light with 395 to 410 nm in wavelengths, throughout all stages and sex. In the
spectral preference experiment where insects had a choice of four
monochromatic colors in a circular arena, L. delicatula stayed significantly
longer in the blue light than in white, yellow and green lights. Overall, nymphs
and adults of L. delicatula oriented toward lights with shorter wavelengths. It is
necessary to investigate the behavioral contexts under which L. delicatula prefer
the UV and blue lights.
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Attractiveness to major lepidopteran pests in apple orchards
using different rice wines and furit-based fermenting baits

KyungHee Choi, KyeChung Palkl, SunYoung Lee and YunSu Do

Apple Research Station, NHHS, RDA, Gunwi 716-812,0f Korea
NationNational Academy of Agricultural Science, RDA, Suwon 441-707, Korea
'Plant and Food Research, Lincoln, Canterbury Agricultural and Science centre, Christchurch
Mail Centre 8140, New Zealnad

This research is aiming to develop generic attractants for lepidopteran pests
that can be used as a control tool for environmentally friendly management
against the lepidopteran pests in orchards. During the first year of this research
we carried out various trapping experiments in apple orchards in Korea. Field
trapping experiments were carried out at two apple orchards in UaiSung-Gun,
GyungBuk Province during May — September 2010, using different rice wines
and fruit-based fermenting baits. Overall, when six major moth pest
species(Grapholita molesta, Carposina sasakii, Adoxophyes orana, Choristoneura
longicellana, Archippus breviplicanus, Phyllonorycter ringoniella) in apple
orchards were counted, 445 moths were captured in raw material-baited traps and
1,566 moths in sex pheromone-baited traps. There were no clear differences in
the attractiveness to the moths between different kinds of rice wines and fruit
baits when the attractiveness of fifteen different rice wines and seven fermenting
fruit baits were compared in the apple orchards. One rice wine (‘Chung-ju’ rice
wine) and fermenting pineapple showed somewhat higher attractiveness to G.
molesta than other raw baits, which will be re-examined in 2011 — 2012 periods.

Key words: apple, lepidopetran, rice wine, fermenting bait
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Comparison of the immune responses in intestinal tissues
between body and head lice following
Escherichia coli challenge

Ju Hyeon Kim and Si Hyeock Lee
Department of Agricultural Biotechnology, Seoul National University

The human body and head louse are ectoparasites of humans for thousands of
years. Although both body and head lice belong to a single species, Pediculus
humanus, only body lice are known to transmit several bacterial diseases. This
different vector competence is assumed to be due to their different immune
responses. Here, the immune reactions in the alimentary canal were investigated
in both two louse subspecies following oral challenge of Escherichia coli as a
model gram-negative bacteria. In propagation assay, head lice suppressed the
proliferation of E. coli in their epithelial cells effectively at the early stage of
infection, resulting in gradual reduction of E. coli number in gut tissues. In
contrast, the number of E. coli steadily increased in gut tissues of body lice. No
apparent alteration of transcription was observed following E. coli challenge in
three important genes for the humoral immune responses, PGRP as a recognition
gene and defensinl and 2 as effector genes. Nevertheless, the basal transcription
levels of these genes were higher in the gut tissues of head lice than body lice.
Considering that there is no cellular immune reactions in gut tissues, these
findings suggest that the higher constitutive transcription levels of major immune
genes in head lice can contribute to their initial defense and immune capacity
against intestinal bacterial infection.

Key words: Pediculus humanus humanus, Pediculus humanus capitis, Human
lice, Bacterial challenge, Immune response, Vector competence
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Evaluation of the larvicidal activities against Aedes aegypti of
medicinal plant extracts from 23 countries around the world (I)

Sung-Ho Park’, Doo-Sang Park’, Kyung-Seop Ahn’,
Sei-Ryang Oh’ and Hyun-Woo Oh'
'Industrial Bio-materials Research Center, Korea Research Institute of Bioscience and

Biotechnology
*Immune Modulator Research Center, Korea Research Institute of Bioscience and Biotechnology

A total of 5,000 ethanolic and methanolic extracts of different plant species
from 23 nations including Costa Rica, Vietnam, Philippines, India, South Africa,
Pakistan and Peru were evaluated for their larvicidal activities against Aedes
aegypti, the major vector of dangue, dangue hemorhagic fever and yellow fever.
The larval mortalities were observed 24h after treating the larvae to the extracts.
At 500 ppm, 179 extracts showed >80% larval mortality in the 24h exposure.
Among the extracts tested, the highest larval mortality was observed in the
extracts of Piper guianense, Piper nigrum, Piper mocropodum, Piper
sem-immersum, Piper magen and Piper pubicatulum. The LCsy value of extract
P. guianense, P. nigrum, P. mocropodum, P. sem-immersum, P. magen and P.
pubicatulum were 8.84, 11.48, 8.84, 13.86, 9.48 and 10.12 ppm against Ae.
aegypti. It is suggested that P. guianense, P. nigrum, P. mocropodum, P.
sem-immersum, P. magen and P. pubicatulum can be developed as potent
larvicidal agents against Ae. aegypti.

Key words: Larvicidal, Aedes aegypti, Piper, plant extract
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Characteristics of Foraging Activities by 2 Species of Pollinator,
A. mellifera and B. terrestris on Apricot Tree

In Gyun Park, Mi-Ae Kim, Hyung Joo Yoon, Kyeong Yong Lee
and Yun Mi Kim

Division of Applied Entomology, National Academy of Agricultural Science, RDA

To increase the fruit quality and productivity of the apricot, 2 species of
insects, Apis mellifer, and Bombus terrestris were used for pollination in apricot
field in Yeongcheon province. This study was conducted using 3 kinds of
methods for pollination effect, natural condition, net-house treatment and control
method. Also this experiment carried out in 2 places, vinyl-house and field
condition. In case of field treatment of Apis mellifera, heating lamp experiment
was added in net-house to find out the reason for harmful efficacy of low
temperature early in the spring. Species of apricot, Mangum, was used in this
experiment. A number of foraging activity of Apis mellifera and Bombus
terrestris in vinyl-house showed higher than in field condition. But after stoping
heating, showed low efficacy after showing peak in 1 PM. In field, Apis mellifera
showed peak of foraging activity from 1 to 3PM, heating lamp experiment of
field condition showed peak in 3 PM and then lowest tendency to evening
suddenly. The fruit set rate of Apis mellifera and Bombus terrestris in
vinyl-house showed higher with 92% and 89% respectively than control with
83%. In field, heating lamp treatment of Apis melliferawas was highest with 28%
compared to Bombus terrestris with 25% and control with 15%. This results
suppose that apricot in field was to be harmed by low temperature and frost in
blooming time early in spring

Key words: Apricot, Pollination, Apis mellifera, Bombus terrestris , Foraging
activity
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Identification and characterization of three cholinesterases
from the common bed bug, Cimex lectularius

Keon Mook Seongl, Young Ho Kiml, Deok Ho Kwon’ and Si Hyeock Lee"?

1Department of Agricultural Biotechnology, Seoul National University
*Research Institute for Agriculture and Life Sciences, Seoul National University

We identified and characterized the full-length cDNA sequences encoding two
acetylcholinesterases (CIAChE1 and CIAChE2) and a salivary gland-specific
cholinesterase (CISChE) from the common bed bug, Cimex lectularius. All three
cholinesterase genes (Clacl, Clace2 and Clsce) have conserved motifs, including
a catalytic triad, a choline binding site and an acyl pocket. Phylogenetic analysis
showed that CIAChE1 belongs to the insect AChE1 clade, whereas CIAChE2
belongs to the insect AChE2 clade. CISChE was grouped into the clade
containing all AChEls, suggesting its paralogous relationship to CIAChE].
Transcription levels of Clacel were higher than those of Clace2 in all tissues
examined, including the central nervous system (CNS). In contrast, the Clsce
transcript was not detected in the CNS but specifically found in the salivary
gland in much higher levels (>3000 fold) than those of Clacel and Clace?.
Western blot analysis using anti-CIAChE antibodies in conjunction with activity
staining revealed that CIAChEI is more active than CIAChE2 whereas CISChE
has little enzyme activity. Three-dimensional structure modeling suggested that
CIAChEs and CISChE shared structural similarities, but had some differences in
the residues forming the acyl pocket and oxyanion hole. The current findings
should provide valuable insights into the evolution and functional diversification
of insect cholinesterase.

Key words: cholinesterase, acetylcholinesterase, bed bug, Cimex lectularius,
salivary gland, phylogenetic analysis
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The Development of the Very Efficient Mosquito Traps,
Mos-hole and DMS

Jae-seungYul, Long-jin Jungl, Dong-sik Ryu1 and HoonbokYi’
'ET&D, *Seoul Women’s University, Department of Biology

We developed two kinds of selective mosquito traps. The first selective
mosquito trap called Mos-hole was developed with emitting carbon dioxide. The
principle was that CO2 gas was obtained from burning liquid naphtha. The
process principle was very unique that some heat and moisture which cannot be
obtained by using dry ice could be generated additionally. It is the main cause to
bring more mosquitoes. The trap is consisted of the acidic and CO2-baited
suction system. CO2 was so powerful mosquito attractant gas, and the color and
shape of a suction trap was also very important factors for improving the
mosquito capturing efficiency. The trap burned naphtha in a rate of
1.3g/hr~3.0g/hr (CO2:50ml/min-110ml/min) and the efficiency of the trap was
higher at the burning rate with the high number of female mosquitoes. The
second mosquito trap called DMS (Digital Mosquito Monitoring System) is
developed for reporting the number of captured mosquito automatically every
day. This automatic reporting device called DMS uses CO2 gas as a mosquito
attractant and it has a IR array sensor for counting mosquito. We established a
sensor network with several DMSs and one server. The server collected the data
of each DMS through Internet or CDMA RF communication system. This data
were analyzed in the GIS pest prevention information system and were
sometimes used as a reference for the next pest control activities. The DMS
systems emit CO2 about 300cc/min. CO2 was very effective for attracting
mosquito. DMS systems were very effective to count the number of mosquitoes
at the certain areas. By using two kinds of mosquito traps together, we could
determine the mosquito population size increase and decrease at certain areas

Key words: Mosquito, Co2, Digital System, Efficient Mosquito Traps
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The Comparison Study of Adult Female Mosquito Collecting
Efficiency by the Three Selective Mosquito Traps
from Korean Rural Areas

Jae-seungYuz, Hyun Jung Kim', So Yeon Kim', Jieun Seong1 and Hoonbok Yi'
'Seoul Women’s University, Department of Biology, *ET&D

We used the three kinds of mosquito traps (Black-hole with UV light,
CO2-baited Mos-hole with the newly developed attracting-solvent, CO2-baited
DMS; Digital Mosquito Monitoring System) to know their collecting efficiency
for the female mosquitoes in Korean rural areas. The Black-hole mosquito trap
caught many kinds of insects including only few female mosquitoes. The
Black-hole trap has the UV-light and the light seemed to attract other terrestrial
and aquatic insects, such as the common flies, May flies, and the stone flies.
Even though the trap was developed to collect mosquitoes, the trap caught only
few of female mosquitoes less than 1% of all insects caught. Their selective
efficiency to collect the female mosquitoes was relatively lower than other two
kinds of traps. The Mos-hole and CO2-baited DMS traps had the collecting
efficiency of over 80% to collect the female mosquitoes. The two traps caught
the relatively lower number (less than 3% of total insects) of other insects, such
as few Coleoptera and Diptera, and their collecting efficiency for the female
mosquitoes was very higher. Generally speaking, mosquitoes disliked the UV
light but they relatively preferred CO2 gas including the attracting-solvent. They
had also been attracted the acidic solvent with CO2 gas. If we could use the
efficient and selective mosquito traps with the fully understanding about the
mosquito habits, we could assume that we can keep the biodiversity high around
the mosquito habitats as well as to save money for the insect pest control.

Key words: collecting efficiency, female mosquito, insect pest, trap
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Molecular and biochemical characterization of three
acetylcholinesterases from the pinewood nematode,
Bursaphelenchus xylophilus

Jae Soon Kangl, Yil Sung Moon' and Si Hyeock Lee’

1Department of Forest Conservation, Korea Forest Research and Institute
2Department of Agricultural Biotechnology, Seoul National University

Injection of nematicides such as emamectin benzonate and milbemectin is the
most common practice to control the pinewood nematode, Bursaphelenchus
xylophilus, in Korea. These macrocyclolactone nematicides, however, are
expensive, limiting their practicability despite of high efficacy. In an attempt to
screen affordable alternative organophosphate (OP) and carbamate (CB)
nematicides, we identified and characterized three acetylcholinesterases (ACE,
EC 3.1.1.7) from B. xylophilus and functionally expressed them using
baculovirus system. In inhibition assay using 11 OPs and 3 CBs, all the three
ACEs were highly inhibited by paraoxon, DDVP, chlorpyrifos-oxon and
mevinphos of OPs and carbofuran and carbaryl of CBs but not inhibited well by
the others. Interestingly, inhibition assay revealed that BXACE-3 is less sensitive
to all insecticides tested than other two ACEs. In additional bioassay,
chlorpyrifos, DDVP and parathion showed a high LCsy but all CBs tested did a
very low mortality. The inhibition kinetic data and bioassay data obtained in this
study should provide essential information for the development of OP-based
nematicidal agents against B. xylophilus. Availability of expressed ACE will also
facilitate the development of in vitro screening system to develop potential OP
nematicides.

Key words: Bursaphelenchus xylophilus, acetylcholinesterase, organophosphate,
carbamate, inhibition assay, nematicide
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Predictive model for the flight period of an ambrosia beetle,
Platypus koryoensis (Coleoptera: Platypodinae)

Youngwoo N aml, Won IL Choil, Dae-Sung Wonz, Jong-Kuk Kimz,
Sang-Hyun Koh', Jung-Su Lee’ and Kyung-Hee Kim'

'Division of Forest Disease and Insect Pests, Korea Forest Research Institute
2Department of Forest Resources Protection, Kangwon National University
*Plant Protection Institute

An ambrosia beetle, Platypus koryoensis, is a vector of Raffaelea
quercimongolicae that is known to cause Korean Oak Wilt (KOW), one of the
serious threats to forest healthy in Korea. To manage P. koryoensis properly, it is
necessary to clarify flight period of the adult. This experiment was conducted to
elucidate the relationship between temperature and the flight period based on
field observation in three forests consisted of Quercus mongolica from 2007 to
2009 except winter season. Date of flight period for 50% (FPso) was estimated by
the cumulative Weibull distribution model based on cumulative proportion of the
adult density and air temperature. Relationship between site temperature and the
date of FPsy of P. koryoensis was the most significant when temperatures below
6.5C were excluded, suggesting lower threshold temperature for the flight
period based on the site temperature. The pooling cumulative proportion of flight
period against degree days was well described by the degree-day model, which
has explanatory power for the 89% of year and site variation in the flight period
and predicted accurately the flight pattern in 2011.

Key words: degree-day model, flight period, Korean Oak Wilt (KOW), Platypus
koryoensis, phenology

151



©
H

nTAEYD =

f
H

LESESTEREREEE e R EE Y

0| =8 B U (Hyphantria cunea Drury) @] AbS o] A A E4] 9 Fefd
71 S AT Holx2E Whs 2AE Y QlyH o] 9] B9 s

717+ 30.7+£6.3Y, 83518 58.0%, 3 56.9%, 181l S5 A= H 4 0.098¢
o] G}, Aol B o] o] 79 WFS 7|7} 3726740, §BHE 83.0%, $-HE 41.0%
e g A W 0089g0 2 Vhebith 715 A4 o]yl F0 24
T v, gl e, U, SV, T8 AU, YRS 4] 6t
0., AP S} WS A 9] 7] ol i A A5 ST BT A
sttt e Holet HUYRE 7|2 AT Ayt 4bte-2 ZH2E 50.0%,
52.4%o0] 9l o, Algta= y|Z=WE 7h7F 110.4491.17), 236.04286.6 7 2 %
AFE) Stk Abed Abel 28}7] Ul T3 B UPe] A L g okt 598 3£177.9
Mol o Fok&E 98.1%% Wbyttt 27t v gl & vio] A 7
7] ol A A 'A Aut A7 A AT §5 718 A ZRAEA]
o} YEHY 7= WA HTF 22 13.24%, =H 3} 15(Chouioia cunea) 4.32%,
szrha| 23} 0.54%, 7] A TFE] 2 027% 2 3 18.38%7] A ]9l 11 2317 W
o 7] = YA E T 5.19%, S=F ke S 2.60%E F 7.79%7F 7] A = Sl

Ao} | F AR, 7| 242, 5, WA, /|4 E

152



" 201EIE RS §RFUY FILULUTY =

ARA, BAY, DAL, 4G A’

s 1
1 = ] = 2 = = =
S Arl Theb el Abel W a3 A, 4 Bl o) ot A 2ot

O O

= Aot o] & Yl A= i/l Bt 3EAS oldfish= Alo] 4
Aoty Syt A &dstes, B dsteart F2 s eE
Il A o, ErdAdtedes THRAY, EYrddteas T5FAY
of Algt=o] BTt o]of 2 Ao = A&, AL =3 A1t 3,
25, A, Al Aol A 22 B dsteaet E5-dsteEa Y -3
= AA 5t £35S ZASEATE B3 =71 3o v 2= FFSE £
Abst7] flsho] ZF -3H4t ol = 2 & data loggerE A A 8lo] =5 ZAMSHA
o S 4Y F 2 A2 59 6, 37 =59 25, &
SIERU26Y 15U R, 37|72 40Y, o= AH]= 0.590] ok &4
Fotsa -3t U2, 549304, 37 =69 23Y, TR U2 8
P9z, 203 7|7+S 71U & ¢k Au| 0.520] 9t B ddsis A
= &5 gstsdo] vis] 7|zt HFH o2 JFo g2 35Ut & &
HE AS5Y IS dF #5359 S22 EGEYrdstea
3C, &4 AotE4: 13.10)8 doA

< Wokth 7] 2@ o] A 201099 H9 F £ 3o 4
Aoz AAENH d A AT ddow =4 |
B W} ZhaesFol Wol 7|4z o] et d 93t
¥ =

2

2 rfo rfo

153



©
H

F

m ITAEH u

f
H

Functional analysis of Autographa californica
multiple nucleopolyhedrovirus ac78 and ac79

Xue Ying Taol, Jae Young Choil, Jae Su Kimz, Qin Liul, Jong Bin Parkl,
Joo Hyun Lee', Soo Dong Woo®, Byung Rae Jin* and Yeon Ho Je'
1Department of Agricultural Biotechnology, Seoul National University
*Research Institute for Agriculture and Life Sciences, Seoul National University

3College of Agriculture, Life and Environment Sciences, Chungbuk National University
4College of Natural Resources and Life Science, Dong-A University

Among 154 putative ORFs of Autographa californica multiple nucleopolyhedrovirus
(AcMNPV), ac78 and ac79 are highly conserved genes in baculovirus, but their
functions in the virus life cycle have been unknown so far. To determine their
roles in AcCMNPV replication, knockout mutants, ac78KO and ac79KO, were
constructed using the plasmid capture system (PCS). Real-Time PCR analysis
showed that both of ac’78 and ac79 transcripts were first detected at 6 hours
post-infection, and accumulated to maximum at 24 hours post-infection,
suggesting that both of ac78 and ac79 are belong to late gene. When the genomic
DNA of ac78KO was transfected into Sf9 cells, viral replication was restricted to
a single cell infection. These results demonstrated that the ac78 play an
important role in BV production, and therefore is essential for AcMNPV to
mount a successful infection. Whereas Sf9 cells infected with the ac79KO
showed normal viral symptoms such as rounding and swelling, OBs were not
observed from majority of infected cells. These results suggested that the ac79
might play an important role in OB production.

Key words: AcMNPV, bAc-MK, ac78KO, single cell infection, ac79KO, OB
production
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Extracellular Production of a Chitinase by an Entomopathogenic
Fungus, Paecilomyces lilacinus Strain HY-4

Zhen Jil, Do Young Kiml, Han-Young Chol, Yi-Joon Kimz, Dong-Ha Shinz,
Kwang-Hee Son' and Ho-Yong Park'
'Industrial Bio-materials Research Center, Korea Research Institute of Bioscience and

Biotechnology (KRIBB), Daejeon 305-806, Republic of Korea
*Insect Biotech Co. Ltd., Daejeon 305-811, Republic of Korea

An entomopathogenic filamentous fungus, Paecilomyces lilacinus strain
HY-4, has a great potential as a promising bio-pesticide due to its superior patho-
genicity against Adoretus tenuimaculatus and Tetranychus urticae. When the
fungal strain infects host cuticle, it secrets a combination of hydrolytic enzymes
including chitinase to solubilize the cuticle. Thus, we investigated effects of
different carbon and nitrogen sources on the production of a chitinase from P.
lilacinus strain HY-4. The organism produced an extracellular chitinase at a
relatively high level (45.4 mU/ml) when cultivated for 5 days on a medium
supplemented with insect pupa (0.5%) and colloidal chitin (1%), which was
prepared by treating chitin from crab shells (Sigma-Aldrich Co. Ltd.) with 12 N
HCI solution. However, extracellular secretion of chitinase by strain HY-4 was
found to be significantly repressed in the presence of glucose (1%).

Key words: Paecilomyces lilacinus, entomopathogenic fungus, chitinase, colloidal
chitin, bio-pesticide
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Cloning of type-1 acetylcholinesterase and identification of
point mutations putatively associated with carbofuran resistance
in Nilaparvata lugens

Deok Ho Kwonl, Deok Jae Cha3, Young Ho Kiml, Si Woo Lee”
and Si Hyeock Lee"”’
'Research Institute for Agriculture and Life Science, Seoul National University

*National Academy of Agricultural Science, Rural Development Administration
3Department of Agricultural Biotechnology, Seoul National University

A carbofuran-resistant strain (CAS) showed ca. 41.1- and 15.1-fold resistance
compared to a susceptible strain (SUS) and a non-selected field strain (FM),
respectively. Enhanced activities of carboxylesterase and P450 were found as ca.
3- and 1.6-fold higher in CAS strain, suggesting these enzymes play a minor role
in carbofuran resistance. Interestingly, the insensitivity of acetylcholinesterase
(AChE) to carbofuran was revealed to be ca. 5.5- and 3.7-fold higher in CAS
strain compared to, indicating that AChE insensitivity mechanism is associated
with carbofuran resistance. In the western blot analysis, two kinds of AChEs
were found and type-1 AChE (Nlacel) was identified as the major AChE in N.
lugens. The open reading frame of Nlacel is composed of 2,106 bp (ca. 78 Kd)
and revealed 52.5% and 24.3% identity compared with Nephotettix cincticeps
and Drosophila melanogaster, respectively. In the screening of point mutations,
four amino acid substitutions (G119A, F/S330Y, F3311 and H332L) were
identified in the CAS strain that likely contribute to the AChE insensitivity. The
allele frequencies of these mutations increased in the survived populations
following the selection by LCsg of carbofuran, confirming that they are in fact
associated with reduced sensitivity to carbofuran in N. lugens. These point
mutation can be useful for the monitoring of resistance levels in conjunction with
QS methods.

Key words: Carbofuran, Resistance, Nilaparvata lugens, Acetylcholinesterase,
Point mutation
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Monitoring of carbamate and organophosphate resistance levels
based on bioassay and quantitative sequencing in
Nilaparvata lugens

Deok Ho Kwon', Si Woo Lee?, Ji Hyeon Park’ and Si Hyeock Lee"”’

'Research Institute for Agriculture and Life Science, Seoul National University
*National Academy of Agricultural Science, Rural Development Administration
3Department of Agricultural Biotechnology, Seoul National University

The resistance levels against carbamates (CB) and organophosphates (OP)
were determined through bioassay and quantitative sequencing (QS) methods in
16 field populations of Nilaparvata lugens. The resistance levels to CB and OP
by bioassay were 1.3~47.5-fold and 1.4~14.4-fold higher than a susceptible
strain, respectively. The QS protocol was established to determine the allele
frequencies of eight point mutations on acetylcholinesterase putatively associated
CB and OP resistance. The allele frequencies of four mutations in local
populations (G119A, F/S330Y, F331H and 1332L) ranged from ca. 0.0~51.7%,
1.0~44.3%, 8.5~57.3% and 7.12~56.6%, respectively. The average prediction
limits were —9.6+5.1~7.742.9%. The F330Y, F331H and I332L were tightly
linked each other, suggesting these mutations may occur simultaneously. In the
correlation analysis, G119A was not well correlated with both insecticides (r2=
less 0.25), whereas F/S330Y, F331H and I332L showed better correlation with
the resistance levels of carbamate (r2=O.590) than organophosphate (r2=O.235).
This finding indicates that F/S330Y, F331H and [332L mutation frequencies are
suitable for detecting carbamate resistance in N. lugens. QS will be applicable for
the rapid monitoring of resistance levels to CB insecticides in N. lugens.

Key words: Quantitative sequencing, N. lugens, Acetylcholinesterase, Point
mutations
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Screening of lethal genes for feeding RNAI by leaf
disc-mediated systematic delivery in Tetranychus urticae

Deok Ho Kwon', Ji Hyeon Park’ and Si Hyeock Lee’

'Research Institute for Agriculture and Life Science, Seoul National University
2Department of Agricultural Biotechnology, Seoul National University

The screening of effective lethal genes was conducted via the systemic
delivery of dsRNA for the RNAi-based management of Tetranychus urticae. Six
candidate genes (COPI coatmer, T COPI; ESCRT III_Snf7, T SNF7; Ribosomal
protein S4, T RPS4; v-ATPase A subunit 2, T V-ATPase; Aminopeptidase N,
T APN3; Acetylcholinesterase, T AChE) and two reference genes (EGFP and
T AChEintron) were tested for the experiment. The permeated dsRNA to the
leaf disc (ca. 30 mm diameter) was detected at 6 h after treatment, indicating that
dsRNA could move through veins on the leaf. In the reference gene selection, the
T AChEintron was chosen for its low mortality compared with EGFP gene. In
the evaluation of mortality, the T COPI, T V-ATPase and T RPS4 exerted
higher toxicities at 24 hour after treatment among six genes tested. Interestingly,
T APN3 showed toxicity after 72 hour. In summary, the dsSRNA delivery via
leaf disc was effective in screening lethal genes and some genes, such as COPI,
V-ATPase and RPS4, can be applicable for establishing a RNAi-based control
system against 7. urticae.

Key words: RNA1, dsRNA, Systemic delivery, Tetranychus urticae
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Generating Thermotolerant Colonies by
Pairing Beauveria bassiana Isolates

Jae Su Kim1’3, Margaret Skinnerl, Svetlana Goulil, Jae Young Choiz,
Yeon Ho Je* and Bruce L. Parker'

1Entomology Research Laboratory, University of Vermont, USA
*School of Agricultural Biotechnology, Seoul National University
*Research Institute for Agriculture and Life Sciences, Seoul National University

Low thermotolerance in entomopathogenic fungi is the main impediment to
their industrialization. This research, for the first time, describes the generation
of a thermotolerant colony by pairing and subculturing two Beauveria bassiana
isolates without sexual reproduction. A mixture of B. bassiana ERL1578 and
ERL1576 was inoculated on 1/4SDAY. The paired culture was subcultured three
times, followed by a heat treatment as a selection pressure. Two morphologically
different colonies (BbHetl and BbHet2) were isolated from the pairing. BbHet2
had the most rapid mycelial growth and produced sponge-like mycelial masses
(the others were flat), and its conidia were darker than the non-paired colonies
under a microscope. BbHet2 conidia had 60.7% germination after exposure to
45°C for 60 min (the others had <15%) without significant loss of virulence
against western flower thrips, but a slight decrease in conidial yield was found.
Sequencing of Bloc locus and 2-D electrophoresis were done to further clarify
the phenomenon. The new phenotypes formed suggested that a genetic variation
happened as a result of heterokaryosis and/or recombination, more than
environmental adaptation, when mixing different conidia. This methodology
seems to be very useful for enhancing thermotolerance in fungi.

Key words: thermotolerance, pairing, Beauveria bassiana, virulence
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Susceptibility of the tobacco whitefly, Bemisia tabaci
(Hemiptera: Aleyrodidae) biotype Q to entomopathogenic fungi

Hong Zhu"’ and Jeong Jun Kim"*

lAgricultural Microbiology Team, National Academy of Agricultural Science,
Suwon, 441-707, Korea,
2Key laboratory of Microbial Control, Anhui Agricultural University, Hefei 230036, China

Recently, the Q biotype of tobacco whitefly has been recognized as the most
hazardous strain of worldwide because of increased resistance to some
insecticide groups requiring alternative strategies for its control. We studied the
susceptibility of this biotype of B. tabaci to 21 isolates of Beauveria bassiana, 3
isolates of Isaria spp., 1 isolate of P. cateni, 3 isolates of Lecanicillium lecanii,
1 isolate of L. attenuatum and 1 isolate of Aschersonia aleyrodes. These isolates
were evaluated on pruned egg plant seedlings, at a concentration of 10°conidia/ml
(deposited at 6000+£586 conidia mm'2). The mortality based on mycosis varied
from 18 to 97% after 6 days. An Isaria sp. isolate, two B. bassiana isolates and a
L. lecanii isolate were found the most effective. Furthermore, five isolates were
chosen for concentration-mortality response assays and compared to B. bassiana
GHA as a standard. The numbers of nymphs infected by fungi were correlated
with the spore concentration. A L. lecanii isolate and Isaria sp. had the short
LTso at 6000+586 conidia mm™. Mortality reduced and LTsos were longer as the
concentration of conidia was reduced. The LDsy values were differed in isolates
from 87 to 269 conidia mm™. These results indicated that the Q biotype of
sweetpotato whitefly was susceptible to the five isolates of entomopathogenic
fungi and these isolates have potential to be developed as a microbial pesticide
for whitefly control.

Key words: Bemisia tabaci, biological control, entomopathogenic fungi, Q biotype
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A model study of imidacloprid resistance mechanism in
Gangwha field population of the cotton aphid, Aphis gossypii
(Hemiptera: Aphididae)

Ju Il Kim, Min Kwon, Jae dong Shim, Si Young Kim' and Si Hyeock Lee’

Highland Agriculture Research Center, NICS, RDA
1Crop Protection Research Team, Dongbu Hannong Co., Ltd
*School of Agricultural Biotechnology, Seoul National University

The cotton aphid, Aphis gossypii (Glover), is one of the most serious pest in
the cultivation of various vegetables. A highly imidacloprid-resistant field
population (CA-L) was collected from cucumber at Gangwha island in 4th
August 2011. Even though neonicotinoid insecticides especially imidacloprid
were sprayed six times during June and July, aphid density was too high to be
counted. IEF and 2DE analyses revealed that general esterase isozyme (pl. 5) in
CA-L were dramatically overexpressed and more isozyme spots identified in
CA-L compared to susceptible (CA-S) strain. To identify differentially expressed
genes in CA-L, comparative transcriptome analyses based on GS-FLX were
conducted with total RNA extracted from CA-L, which generated ca. 143 Mb
reads. Previously reported, comparative transcriptome analyses performed in
imidacloprid resistant (CA-IR) and CA-S. The comparative transcriptome
analyses re-investigated after all data sets were combined together. As previously
reported, seven ATP-binding cassette (ABC) transporter genes were newly
identified in 4. gossypii, among which only ABCC9 gene was highly expressed
in CA-IR and L. These results suggested that ABCC subfamily associated with
imidacloprid resistance in 4. gossypii.

Key words: Aphis gossypii, insecticide resistance, next generation sequencing,
ATP-binding cassette transporter
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A New Pheromone-Baited trap for Riptortus clavatus

Junheon Kim, Min-Ju Lee and Seong-Ho Kang
Korea Beneficial Insects Lab. Co. LTD.

Riptortus clavatus is one of the most serious pests affecting the cultivation of
sweet persimmon, which is one of the most important export fruits in Korea. A
pheromone-baited trap has been used in attempts to control this pest. Although
the trap showed relatively good trap efficacy, it was often observed that R.
clavatus walks around and rests on the surface of the trap rather than entering the
trap. In the present study, the development of a more efficient pheromone-baited
trap for R. clavatus was pursued by investigating 3 different traps: the fish trap,
the pyramidal trap, and the symmetry trap. The fish trap captured the lowest
number of R. clavatus, and the pyramidal trap showed moderate capture efficacy.
Significantly greater numbers of R. clavatus adults were captured in the
symmetry trap. Significantly increased trapping efficacy of the symmetry trap
would be useful for mass trapping of R. clavatus.

Key words: pheromone, Riptortus clavatus, trap
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Relationship between Initial Population Densities of
Meloidogyne incognita and Yield of Hot pepper in a Greenhouse

Ryu Younghyun, Hyunro Park, Sangsuk Lee and Donggeun Kim

Inst. Natural Product, Gyeongbuk Agr. Res. & Ext. Ser.

To evaluate the influence of Meloidogyne incognita on hot pepper, hot pepper
seedlings (Capsicum annuum cv. Supertankang) were planted in wooden box
microplot (30x40x15cm, LxWxH) and growth and fruit yield were measured in
a greenhouse condition from June to Nov., 2010. The initial population
densities(Pi) of root knot nematode in the microplots were adjusted to 0, 10, 30,
100 and 300 second-stage juveniles (J2) in 100cm’ of soils. The fruit yields were
inversely correlated with Pi and the relationship of total fruit yield to Pi could be
adequately described by a linear regression equation, Y=0.18-0.039xLOG;o(Pi+1),
R’=0.49"". The Pi of 30 J2/100cm’ root knot nematode before planting caused
yield loss exceed the economic threshold of non-fumigant nematicide application
compared. Non-fumigant nematicides for M. incognita should be applied level
around 30 J2/100cm’ soil for proper cultivation.

Key words: Meloidogyne incognita, hot pepper, economic threshold level,
initial population density
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Nematicidal activity of Phellodendron amurense
rhizome-derived materials toward root-knot nematode
(Meloidogyne Spp.)

Chang-sub Moonl, Kyung-whan Yoonl, Tae-kyun Hongl, Byung-soo Hanl,
Sung chul Moon', Young-ho Kim’, Li-Wei’ and Dong Woon Lee’

lDongbangagro co., LTD, Byeok ryong-ri 199, Buyeo Chungnam, Korea
2College of Pharmacy, Chungnam National Universicy, 220, Gung-dong, Daejeon, Korea
3Department of Applied Biology, Kyongpook National University, Sangju, Kyungpook
742-711,Korea

The nematicidal activity of Phellodendron amurense rhizome-derived materials
(methanol extract) toward Meloidogyne Spp. second-stage juveniles (J2) and
these effects on Cucumis sativus and Cucumis melo. Results were compared with
these of fosthiazate. J2 was examined using 24-well plate tests, pot bioassays (C.
sativa and C. melo) and Field trials (C. melo). In 24-well plate test with J2,
methanol extract of P. amurense exhibited 98.7% and 69.8% mortality at 0.25
and 0.125 mg/ml toward J2, respectively, whereas Fosthiazate showed 100%
mortality at 1 mg/ml. In pot bioassays with J2, P. amurense rthizome methanol
extract gave 79.5% and 57.4% mortality at 2 L/m’(1,000x) and 2 L /m’(2,000x)/3kg
soil from C. sativa and 73.7% and 53.3% mortality at 2 L /m°(1,000x) and 2 L
/m2(2,000X)/3kg soil from C. melo, respectively. In Field test at C. melo in
greenhouse showed 55.1% and 26.9% mortality at 2 L/m’(1,000x) and 2L
/m*(2,000x) applied soil.

P. amurense rhizome-derived materials, merit further study as potential
root-knot nematode control agents because of their nematicidal activity.

Key words: botanical nematicide, Meloidogyne, root-knot nematode, Phellodendron
amurense
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Etoxazole resistance could find no point mutation in
mitochondrial gene of the two-spotted spider mite,
Tetranychus urticae Koch

Sang-Eun Park, Hyun-Na Koo, Changmann Yoon and Gil-Hah Kim
Department of Plant Medicine, Chungbuk National University

The two-spotted spider mite, Tetranychus urticae Koch (Acari: Tetranychidae),
is one of the most important pest species devastating many horticultural,
ornamental crops and fruit trees. Difficulty in managing this mite is largely
attributed to its ability to develop resistance to many acaricides. Development of
3,700 folds resistance to etoxazole was found in the population of 7. urticae
collected from rose greenhouses in Buyeo, Chungnam Province in August 2000.
This population has been selected for eleven years with etoxazole (over 500
times), and increased over 5,000,000 fold in resistance as compared with
susceptible strain (S). Etoxazole-resistant strain was shown to be maternally
inherited. The objective of this study was to determine whether resistance of 7.
urticae to etoxazole was linked with point mutations in the mitochondrial gene.
DNA sequencing of cytochrome ¢ oxidase subunit I (COX1), COX2, COX3,
cytochrome b (CYTB), NADH dehydrogenase subunit 1 (ND1), ND2, ND3,
ND4, NDS5, and ND6 were analyzed by comparing two isogenic
etoxazole-susceptible (EtoS) and etoxazole-resistant (EtoR) strains. As a result,
all genes revealed no point mutations between the two strains.

Key words: Tetranychus urticae, etoxazole, mitochondrial gene, point mutation
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Evaluation and Comparison of Air and Microclimate
Temperature Effect on the Population Dynamics of
Greenhouse Whitefly (7rialeurodes vaporariorum) in
Cherry Tomato Grown in Greenhouses

Jung-Joon Palkl, Eun Woo Palkz, Kuen Woo Parkl, Key-1l Shin’
and Kijong Cho"
lCollege of Life Science and Biotechnology, Korea University

2Department of Applied Biology and Chemistry, Seoul National University
3Department of Statistics, Hankuk University of Foreign Studies

Population dynamics of greenhouse whitefly, Trialeurodes vaporariorum,
were modeled and simulated to compare the temperature effects of air and
tomato leaf inside greenhouse using DYMEX model simulator. The population
phenology model of 7. vaporariorum was developed and simulated. Leaf
temperature on reversed side of cherry tomato leafs was monitored according to
three tomato plant positions (top, >1.6m above the ground level; middle, 0.9 -
1.2m; bottom, 0.3 - 0.5m) using an infrared temperature gun. Air temperature
was monitored at same three positions using a temperature logger. The leaf
temperatures from three plant positions were described as a function of the air
temperatures. The number of 7. vaporariorum immatures was counted by visual
inspection in three positions to verify the performance of DYMEX simulation.

A significant positive correlation between the observed and the predicted
numbers of immature and adults was found when the leaf temperatures were
incorporated into DYMEX simulation, but no significant correlation was
observed with air temperatures. This study demonstrated that the population
dynamics of 7. vaporariorum was affected greatly by the leaf temperatures,
rather than air temperatures in cherry tomato greenhouses.

This work was supported by Development of field-oriented model for
forecasting outbreak of diseases or insect pests based on GIS and IT Program
(R1003852) from Rural Development Administration, Republic of Korea.

Key words: Insect Population Phenology Model, DYMEX Simulation, Greenhouse
Microclimate Temperature
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Bacteriocins from Bacillus thuringiensis subsp. cameroun as
A Possible Selection Marker in Bt Conjugation

Jong Bin Pal‘kl, Qin Liul, Jae Young Choil, Jae Su Kim® and Yeon Ho Je'

1Department of Agricultural Biotechnology, Seoul National University
*Research Institute for Agriculture and Life Sciences, Seoul National University

Bacillus thuringiensis (Bt) is characterized by its ability to synthesize crystal
toxins and also able to produce bacteriocins such as thuricin, tochicin, entomocin
and bacthuricin. The present work, for the first time, describes the biological
activity of bacteriocins from B. thuringiensis subsp. cameroun (Btc). Supernatant
which was produced from a liquid culture of Btc had antimicrobial activity
against various Bt subspecies, ending up to making a inhibition zone on an agar
medium. A significant reduction in antimicrobial activity was observed when the
supernatant was exposed to heat at 47~50°C for 15 min. Proteins were separated
from the supernatant by a fast protein liquid chromatography (FPLC) given the
thermal instability. A group of FPLC fractions had antimicrobial activity against
Bt subsp. palmanyolensis, israelensis, 1-3, morrisoni, toguchini and kurstaki and
a Bacillus. cereus ATCC21768, ATCC14579 and NRRLB-569. Interestingly,
when the supernatant was individually incorporated into the liquid cultures of Bt
subsp. israelensis (Bti) and mogi (Btm) with mosquitocidal activity, a vegetative
cell growth was observed only in the Btm culture 10 h post-incubation. A
possible recovery of vegetative Btm cell growth was observed, compared to a
control without the supernatant. These results suggest that Btc produced
proteinous antimicrobial substances, one of which may be used as a selection
marker to separate Btm after possibly conjugating the two mosquitocidal strains.

Key words: Bacteriocin, Bacillus thuringiensis, antimicrobial activity, selection
marker
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Sensitivities of Entomopathogenic Fungus
Aschersonia aleyrodis to Bordeaux Mixtures and Lime Sulfur

Sang Soo Oh, Jeong Heub Song, Soon Yeong Hong, Shin Chan Lee
and Seong Keun Kang

Division of Sustainable Agricultural Research, Jeju Agricultural Research & Extension Services

Aschersonia aleyrodis was well-known to be a biological control agent for
citrus whitefly, Dialeurodes citri. This entomopathogenic fungus is naturally
occurred in organic farming citrus orchards in Jeju. Both lime-sulfur and
Bordeaux mixtures are extensively used today to control citrus diseases like
citrus melanose and citrus scab, especially in organic farming pest management
program. The high concentrated lime-sulfur is also used for pest control such as
pink citrus rust mite and scale insects. This study was focused to test the conidial
germination and sporulation of Aschersonia aleyrodis on potato dextrose agar
(PDA) medium containing different concentrations of two fungicides. The
conidia of Aschersonia aleyrodis grown on PDA mixed with commercial
bordeaux mixtures, CM150-505, at dilution rate 1:200 (water : bordeaux
mixture) were well-germinated but not sporulated at all. On the other hand,
Aschersonia aleyrodis did not sporulate and germinate on lime sulfur treated
PDA medium even at extremely low dilution rate 1:2,048,000 (water : lime
sulfur). However, when the mycelial cells grown at 25° C for at least 7 days at
soluble starch-tryptone medium were added to PDA, they were well-sporulated
even at high dilution rate 1:100 (water : lime sulfur). This result suggested that
the spore mixtures of Aschersonia aleyrodis should be applied to field quite long
after lime-sulfur spray.

Key words: Entomopathogen, Aschersonia aleyrodis, citrus whitefly, Dialeurodes
citri, lime sulfur, bordeaux mixture
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Effect of Yeast Extract Added in Artificial Media on
Mass Production of Aschersonia aleyrodis Conidium

Sang Soo Oh, Jeong Heub Song, Soon Yeong Hong, Shin Chan Lee
and Seong Keun Kang

Division of Sustainable Agricultural Research, Jeju Agricultural Research & Extension Services

Entomopathogenic fungus Aschersonia aleyrodis naturally occurred on citrus
whitefly, Dialeurodes citri nymph was often observed in organic citrus orchards,
Jeju. The genus Aschersonia is also known to be toxic against scale insects and
other pests. However, little is known about artificial media for mass production
of spores of Aschersonia species. Grains are excellent sources of media for mass
conidia production of various entomopathogenic fungi. The yeast extract, which
converts carbohydrates to carbon dioxides and alcohols, contains a large amount
of vitamin B complexes which facilitate the carbohydrate metabolism. The more
yeast extract content the more conidia production on artificial medium made
from commercial corn flour and corn gluten feed. The number of conidium
produced on oat, millet, sorghum, and unhulled barley medium containing 1%
yeast extract were 1.8, 1.8, 1.6, and 2.1><101°/plate (90mm % 15mm), respectively.
However, the greatest yeast effect among four media showed appeared on
sorghum medium, which produced 25 times higher spore production than
sorghum alone. Furthermore, the conidia from solid sorghum medium could be
easily harvested with cell scraper.

Key words: Entomopathogen, Aschersonia aleyrodis, citrus whitefly, Dialeurodes
citri, artificial medium
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Monitoring and determination of Cabarmate resistance in
field strain of Myzus persicae (Hemiptera: Aphidaidae)

Jung Hun Ohl, Deok Ho Kwonz, Jull Kim3, Jae Dong Shim’
and Si Hyeock Lee'
lDepartment of Agriculture Biotechnology, Seoul National University

*Research Institute for Agriculture and Life Science, Seoul National University
3Highland Agriculture Research Center, NICS, RDA

The green peach aphid (Myzus persicae) is a serious pest of agricultural and
horticultural crops all over the world. M. persica has rapidly developed
resistance to a wide variety of insecticides, including carbamates. The E4/FE4
carboxylesterase is known to be involved in carbamate resistance. To compare
the E4/FE4 carboxylesterase gene copy number, as a genetic resistance marker,
between seven field strains, quantitative real-time PCR (qPCR) was performed.
In addition, quantitative sequencing (QS) was employed to predict the
frequencies of acetylcholinesterase (AChE) mutations (A301S and S431F) that
are associated with target site insensitivity. All M. persica strains examined
possessed the S431F mutation in the heterozygous state except for a susceptible
strain, implying the possibility of AChE duplication. In contrast, no A301S
mutation was found. Frequency prediction equation was generated from the plots
of signal ratios and amplification critical time, which showed a high correlation
(r2>0.996). QS analysis of M. persicae populations revealed that the allele
frequency of S431F ranged 4% to 63%. Taken together, the AChE resistance
allele frequencies determined by QS and the E4/FE4 gene copy number by gPCR
should facilitate the detection and monitoring of carbamate resistance in M.
persicae in the field.

Key words: Myzus persicae, Insecticide resistance, AChE, CbE, Quantitative
sequencing, Gene copy number

186



" 201EIE RS §RFUY FILULUTY =

Molecular diagnosis of the pyrethroid resistance conferred by
sodium channel mutations in Myzus persicae
(Hemiptera: Aphidaidae)

Jung Hun Ohl, Deok Ho Kwonz, Jull Kim3, Jae Dong Shim’
and Si Hyeock Lee'

lDepartment of Agriculture Biotechnology, Seoul National University
*Research Institute for Agriculture and Life Science, Seoul National University
3Highland Agriculture Research Center, NICS, RDA

The green peach aphid (Myzus persicae) is a cosmopolitan pest of agricultural
and horticultural crops and causes serious economic damages. M. persica has
rapidly developed resistance to a wide variety of insecticides, including
pyrethroids. Target site insensitivity mechanism mediated by two mutations
(L1014F and M918T) on the para-type voltage-sensitive sodium channel (vssc)
is mainly responsible for pyrethroid resistance. To predict the vssc resistance
allele frequency, quantitative sequencing (QS) protocol was established.
Frequency prediction equations generated from the plots of signal ratios and
amplification critical time showed a high correlation coefficient (r2>0.993),
indicating its high accuracy in prediction. QS results revealed that the kdr-type
L1014F mutation is only present in Pyeongchang strain. No field strains of M.
persicae possessed the super-kdr type M918T mutation. However, a novel
MO918L mutation was found by genotyping approach. The allele frequencies of
MO918L and L1014F were 0% to 53% in populations examined, and the level of
MOI18L mutation frequency was closely related with pyrethroid resistance.
Therefore, QS-based detection of M918L mutation frequency should faciltate the
monitoring of pyrethroid resistance in the field.

Key words: Myzus persicae, Insecticide resistance, para-type sodium channel,
kdr, Super-kdr
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Characterization and Cloning of cry Genes from a
Novel Serogroup Mosquitocidal Strain,
Bacillus thuringiensis Serovar mogi

Qin Liul, Jae Young Choil, Jae Su Kimz, Xueying Taol, Jong Bin Parkl,
Joo Hyun Lee' and Yeon Ho Je'

1Department of Agricultural Biotechnology, Seoul National University
*Research Institute for Agriculture and Life Sciences, Seoul National University

Plasmids from Bacillus thuringiensis have been implicated in pathogenicity as
they carry the genes responsible for different types of diseases that in mammals
and insects. A novel serogroup (H3a3b3d), B. thuringiensis strain K4 which
showed mosquitocidal activity against Anopheles sinensis and Culex pipiens
pallens, was isolated from fallen leaves in Mungyeong city, Republic of Korea.
In contrast to the complicated plasmid profiles of B. thuringiensis H3 serotype
strains, the strain K4 (designated as serovar mogi) had only one large plasmid
(>200kb) on which the toxin genes were occasionally located. A 454
pyrosequencing was used for the complete sequencing of the large plasmid. The
sequence analysis showed that k4 plasmid had at least seven putative cry genes,
ending up to showing 84%, 75%, 73%, 58%, 84%, 39% and 75% homology with
Cry27Aa, Cry19Ba, Cry20-like, Cry56Aa, Cry390RF2, Cry8Ba and Cry400RF2
toxins in amino acids, respectively. This novel 3a3b3d type strain, B. thuringiensis
serovar mogi, can be used as a good resource for studying unknown mosquitocidal
cry genes. The E. coli-B. thuringiensis shuttle vector, pHT1K was used to clone
these cry genes for characterization. In each clone, the level of transcription and
production of crystal proteins will be investigated in near the future.

Key words: B. thuringiensis, novel serotype, H3a3b3d, large plasmid, mosquitocidal
activity
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Effect of electron beam irmadiation on development and
reproduction of Spodoptera litura

Seung-Hwan Yun, Changmann Yoon, Hyun-Na Koo and Gil-Hah Kim

Department of Plant Medicine, Chungbuk National University

The effects of electron beam irradiation on development and reproduction of
Spodoptera litura were examined. Eggs, larvae, pupae, and adults were irradiated
at target doses of 30, 50, 100, 150, 200, and 250 Gy. When eggs were irradiated
with 100 Gy, egg hatching was perfectly inhibited. When irradiated to the larvae,
pupation was inhibited at 100 Gy and larval period was delayed. When irradiated
to the pupae, emergence was inhibited at 100 Gy and above. When irradiated to
the adults, longevity and fecundity did not show any differences. However, egg
hatching was strongly decreased at 100 Gy and above. Also, electron beam
irradiation was not induced the instantaneous death of S. /ifura. The levels of
DNA damage in S. litura adults were evaluated using the alkaline comet assay.
Our results indicate that electron beam irradiation increased levels of DNA
damage. These results suggest that electron beam irradiation induced abnormal
development and reproduction by DNA damage in S. litura.

Key words: Electron beam, Spodoptera litura, Comet assay, DNA damage
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Understanding and Application of Repellent Behaviors of
Aedes aegypti

Seung-Jae Beakl, June-Sun Yoonl, Soon-11 Kiml, Sung-Hwa Lee’
and Hyung Wook Kwon'

'"WCU Biomodulation Major, Department of Agricultural Biotechnology,
Seoul National University
2Heating Solution Gr. IEQ team, CTO AC R&D Lab., LG Electronics Inc., Seoul,
Republic of Korea

Six plant essential oils, vanillin, and their mixtures were tested for repellent
activities against a dengue virus vector mosquito, Aedes aegypti. Their
repellency was verified with two conditions: different doses and an addition of
vanillin. Among the plant essential oils, lemongrass, lemoneucalyptus and
xanthoxylum oils were selected as the potential oils for tertiary mixtures. In
bioassays using tertiary mixtures with two essential oils with vanillin, the
composition of 1:3:1 (v/v/w) consisted of lemongrass oil, xanthoxylum oil and
vanillin provided 270 min-CPT. As a practical application into spatial repellent,
the mixture of 1:1:1 formulation containing lemongrass oil, xanthoxylum oil, and
vanillin (v/v/w) was enclosed into the Viscopearl, porous cellulose beads that
provide gradual release of volatile compounds. We composed this Viscopearl
into a module and installed into the air conditioner. Apparently, repellent activity
was shown that average repellency of 83.5% was observed for an hour through
the chamber test. We confirmed via GC-chromatogram that linalool, geraniol,
citral and vanillin were the main compounds of our oil mixture. Our study
indicates that personal repellents were possibility applicable to spatial repellents.

Key words: Aedes aegypti, Plant essential oils, Repellency, Viscopearl, Spatial
Repellent, GC-mass
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Selection of Entomopathogenic Fungi to Control
green peach aphid, Myzus persicae (Sulzer)

Won Woo Lee', Tae Young Shin', Seung Hyun Ko', Jae Bang Choi',
Sung Min Bae' and Soo Dong Woo'

1Department of Agricultural Biology, Chungbuk National University

The green peach aphid, Myzus persicae Sulzer, is one of the most important
pests affecting protected and open-grown crops, because they cause direct
damage by feeding on crops and indirect damage as virus vectors. It has recently
become a serious problem because of the continuous use of insecticide resulting
in resistance among green peach aphid population. Thus, the development of
entomopathogenic fungi as aphid biocontrol agents has received increasing
interest as part of integrated control strategies. In this study, we report the
screening result of pathogenic fungi for the control of green peach aphid. Initial
screenings were performed using 347 isolates of putative pathogenic fungi from
Korea soils. As results, 20 isolates of entomopathogenic fungi were isolated from
cadavers of green peach aphid supporting fungal conidiation. These isolates were
identified as three strains of Lecanicillium attenuatum, nine strains of Beauveria
bassiana, one strain of Metarhizium anisopliae, one strain of Metarhizium
flavoviride, five strains of Paecilomyces lilacinus, one strain of Aspergillus sp.
by microscopic examination, genetic sequencing of the ITS region and Universally
Primed PCR (UP-PCR). Based on the screening results, twenty isolates were
tested for their pathogenicity against adult green peach aphid. All fungal isolates
were pathogenic to green peach aphid but mortality varied with isolates. These
entomopathogenic fungi may be useful to develop eco-friendly insecticide to
control green peach aphid.

Key words: green peach aphid, entomopathogenic fungi, biological control
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EST Analysis of Small Brown Planthopper,
Laodelphax striatellus Carrying Rice Stripe Virus

Joo Hyun Lee', Jae Young Choi', Yong Wangl, Jae Su Kim” and Yeon Ho Je'

1Department of Agricultural Biotechnology, Seoul National University
*Research Institute for Agriculture and Life Sciences, Seoul National University

Rice stripe virus (RSV), the type member of the genus Tenuivirus, causes rice
stripe disease and the viral transmission is mediated through the sucking by small
brown planthopper, Laodelphax striatellus. Considerations have been mainly
focused on the protection of rice from RSV and/or the planthopper, rather than
the interaction between RSV and the insect. To clarify the interaction, in this
work, mRNA was extracted from RSV-viruliferous planthopper with non-viruliferous
control, and expressed sequence tag (EST) databases were generated based on
454 GS-FLX pyrosequencing technology for comparative analysis. RSV-viruliferous
planthopper had ca. 2500 isotigs, which included genes on biological process
(19%), cellular component (13%), molecular function (22%) and no hits (46%)
from gene ontology (GO) analysis; this structure was similar to the control.
However, in the viruliferous planthopper, 109 isotigs were up-regulated and 660
isotigs were down-regulated, compared to the non-viruliferous control. These
RSV-dependently regulated genes may have important function in the behavior
of planthopper or the transmission of RSV.

Key words: Rice stripe virus (RSV), Small brown planthopper (Laodelphax
striatellus), EST
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Visual Preference of Spodoptera exigua to
Various Wavelengths of Light Emitting Diodes

Hoi-Seon Lee

Department of Agricultural Chemistry, Chonbuk National University

Spodoptera exigua is a significant polyphagous pest in the greenhouse and
open field. Our aim of this study was to evaluate light emitting diodes (LEDs) as
the potential attractants against Spodoptera exigua on various wavelengths, light
intensity, and light duration. The preference response to S. exigua was
investigated by the laboratory and field-scale. The wavelengths of LEDs were
composed as follows: blue (470 nm), green (520 nm), yellow (590 nm), red (625
nm) and white (450-620 nm). When the optimal light condition was investigated
in the laboratory scale, the all light treatments attracted the highest number of S.
exigua at 40 lux intensity and 60 min duration. Based on the wavelengths under
optimal light condition, the white LED exhibited the highest attraction rate
(91.1%), followed by green (88.9%), blue (81.1%), yellow (63.3%) and red
(56.7%), respectively. In comparison with the selected white LED and yellow
sticky traps in the field-scale, the white LED (81.3%) was about 16.26 times
more attractive than yellow sticky trap (5.0%). These results clearly show that
the white LED had the greatest attraction against S. exigua.

Key words: light emitting diodes, light intensity, light duration, Spodoptera
exigua, specific wavelength
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Behavioral Responses of Small Size Insects to
High Power Light Emitting Diodes

Hoi-Seon Lee
Department of Agricultural Chemistry, Chonbuk National University

The object of this study is to observe the attraction of specific wavelengths
against Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae). The attractive
effects was examined by the high power light-emitting diodes (HPLEDs) in the
dark room at 27+0.5°C and 60+0.5% relative humidity. Evaluated specific
wavelengths were blue (470+10 nm), green (520+5 nm), yellow (590+5 nm) and
red (625+£10 nm) HPLEDs. When a light exposure time was fixed at 60 min and
tested with various illuminance intensity at 20, 40, 60, 80, and 100 lux, the
attraction rate of the green HPLED at 80 lux was the most effective (94.4%) to
B. tabaci, followed by yellow HPLED of 20 lux (78.9%), blue HPLED of 60 lux
(71.1%), and red HPLED of 20 lux (60.0%), respectively. According to the
change of light exposure time (10, 20, 30, 40, 50, and 60 min), green HPLED
showed the potential attractive effects under the 40 min and 50 min. These
results suggest that it is possible to develop a green HPLED trap for attracting,
monitoring, and lighting system against B. tabaci.

Key words: Bemisia tabaci, high power light-emitting diodes, attraction
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Attractive Responses of High Power Light Emitting Diodes
against Plutella xylostella Adult

Hoi-Seon Lee

Department of Agricultural Chemistry, Chonbuk National University

To evaluate potential attractive activity of high power light emitting diodes
(HPLEDs) against Plutella xylostella (Lepidoptera: Plutellidae), the specific
wavelengths, illuminance intensities (20, 40, 60, 80, 100 lux), and light exposure
times were investigated at 5 minute intervals. The evaluated specific wavelengths
were blue (45010 nm), green (520+£5 nm), yellow (590+5 nm), red (660£10
nm), and white (450-630 nm). Based on the highest attraction rate, the HPLEDs
treated to 60 lux intensity against P. xylostella were significantly more attractive
than other illuminance intensities when light exposure time was 10 min.
Attraction rate under optimal conditions showed that the green HPLED had the
highest attraction rate (98.3%), followed by red HPLED (89.3%), blue HPLED
(86.7%), yellow HPLED (76.7%), and white HPLED (70.0%), respectively.
These results indicated that phototatic effect of the green HPLED against P.
xylostella showed the greatest attraction at 60 lux intensity and 10 min light
exposure time. Further research needs to be performed to evaluate the phototatic
behavioral responses to single and multiple HPLED sources in the field.

Key words: high power light emitting diodes (HPLEDs), illuminance intensity,
light-exposure time, Plutella xylosteall, specific wavelength
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Attractive Responses of Various Wavelength Light Emitting
Diodes to Sitophilus oryzae Adults

Kyoung-Shik Chol, Min-Gi Kiml, Jeong-Moon Kim’ and Hoi-Seon Lee'

1Department of Agricultural Chemistry, Chonbuk National University
2Department of Landscape Architecture, Chonbuk National University

The rice weevil, Sitophilus oryzae, is the most serious storage pests worldwide
of grocery shops, flour mills, and warehouses. The phototactic response of the
rice weevil, S. oryzae, to light emitting diodes (LEDs) at five different
wavelengths and various light intensities was tested within an LED-equipped
Y-maze chamber, and compared with its response to a luring lamp, which is used
in commercial traps. Various wavelengths in this study were UV (365 nm), blue
(450 nm), green (520 nm), red (660 nm), and infrared (IR) (730 nm). Based on
attraction rate (%), blue (84.3%) was the most attractive to S. oryzae, followed
by green (74.3%), red (64.3%), UV (63.3%), and IR (48.7%). Moreover, blue
and green wavelengths were 1.5 and 1.3 times more attractive than luring lamp
(56.7%), whereas the UV wavelength was slightly less attractive to the weevils
than luring lamp. These results suggested that blue and green wavelengths could
be more useful than those currently used for monitoring and mass trapping of S.
oryzae.

Key words: light emitting diodes (LEDs), phototactic response, Sitophilus oryzae,
Y-maze chamber
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Development of Insecticidal Component Isolated from
Juglans regia and Its Derivatives against
Sitophilus oryzae and S. zeamais

Kyoung-Shik Chol, Min-Gi Kiml, Jeong-Moon Kim’ and Hoi-Seon Lee'

1Department of Agricultural Chemistry, Chonbuk National University
2Department of Landscape Architecture, Chonbuk National University

5-Hydroxy-1,4-naphthoquinone and its derivatives were evaluated for insecticidal
effect against Sitophilus oryzae and S. zaemais adults. This study was examined
using fumigant method. Mortality was determined after 72 h of treatment.
5-Hydroxy-1,4-naphthoquinone showed strong (+++) activity at 5 mg and the
1,4-naphthoquinone showed strong (+++) and moderate (++) activity at 5 mg,
against S. oryzae and S. zaemais, respectively. However, 5-hydroxy-2-methyl-
1,4-naphthoquinone, 2-methyl-1,4-naphthoquinone, 2-hydroxy-1,4-naphthoquinone,
and 2-methoxy-1,4-naphthoquinone had non-activity (-) at 5 mg. Based on the
LDs values, the compound most highly effect to S. oryzae was 1,4-naphthoquinone
(0.012 mg/cmz), followed by 5-hydroxy-1,4-naphthoquinone (0.013 mg/cm2).
However, against S. zeamais, 5-hydroxy-1,4-naphthoquinone (0.044 mg/cm2)
was the most toxic compound, followed by 1,4-naphthoquinone (0.155 mg/cm2).
These results suggest that the introduction of various functional group (hydroxy,
methyl and methoxy) into the 1,4-naphthoquinone skeleton contributes to insecticidal
activity. Accordingly, 5-hydroxy-1,4-naphthoquinone and 1,4-naphthoquinone
could be used highly effective rice weevil control agents.

Key words: 5-hydroxy-1,4-naphthoquinone, functional groups, insecticidal activity,
Sitophilus oryzae, S. zeamais
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Contact and residual toxicities of several insecticides against the
cigarette beetle, Lasioderma serricorne and the maize weevil,
Sitophilus zeamais

Sun-Ran Cho, Changmann Y oon, Hyun-Na Koo and Gil-Hah Kim
Department of Plant Medicine, Chungbuk National University

This study was performed to evaluate the contact toxicity and residual toxicity
of the 26 commercially registered insecticides against cigarette beetle, Lasioderma
serricorne and maize weevil, Sitophilus zeamais adult. Among 26 insecticides,
seven insecticides (chlorpyrifos, chlorpyrifos-methyl, fenitrothion, fenthion,
phenthoate, cypermethrin, a-cyhalothrin) against L. serricorne adult and five
insecticides (chlorpyrifos, chlorpyrifos-methyl, fenitrothion, fenthion, phenthoate)
against S. zeamais adult showed perfect mortality. LCso (ppm) values of those
selected insecticides were appeared lowest value on a-cyhalothrin (1.46 ppm)
against L. serricorne adult and chlorpyrifos-methyl (0.64 ppm) against S.
zeamais adult, respectively. However, chlorpyrifos-methyl still remain high
toxicity until 90th days after treatment against both L. serricorne and S. zeamais
adults. From above results, it will be useful information to select insecticides
effective against L. serricorne and S. zeamais adults.

Key words: Lasioderma serricorne, Sitophilus zeamais, contact toxicity, residual
effect
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Insecticidal Activities of Recombinant Baculviruses Expressing
Kunitz-type Toxin Isolated from Insect Venoms

Jae Young Choil, Yong Wangl, Xue Ying Taol, Jae Su Kimz, Jong Yul R0h3,
Byung Rae Jin* and Yeon Ho Je'

1Department of Agricultural Biotechnology, Seoul National University
*Research Institute for Agriculture and Life Sciences, Seoul National University
*Division of Medical Entomology, Korea National Institute of Health
4College of Natural Resources and Life Science, Dong-A University

Although baculoviruses have a long history of safe use as specific,
environmentally benign insect control agents, their use has been limited by
several factors, especially their slow speed of action. In this study, we intended
to improve the insecticidal activities of Autographa californica nucleopolyhedrovirus
(AcMNPV) by expressing Kunitz-type toxin isolated from venoms of Bombus
ignitus or Araneus ventricosus. For this, recombinant AcMNPVs, AcBi-KTT,
AcAv-Toxl and AcAv-Tox2 expressing Bi-KTT, Av-Toxl and Av-Tox2,
respectively, under the control of p10 gene promoter were constructed. While
polyhedra produced by these recombinant viruses were identical to those of the
wild-type AcMNPYV in shape, their sizes were relatively smaller than those of the
AcMNPV. Among recombinant viruses, AcBi-KTT and AcAv-Tox2 showed
significant reduction in median lethal time (LTso) against Spodoptera exigua
larvae. Especiaaly, these two viruses showed about 6.2~10-folds higher polyhedra
production rate compared to that of the AcMNPV. These results suggested that
Kunitz-type toxins from insect venom could be successfully applied to improve
insecticidal activity of baculoviruses.

Key words: baculovirus, Kunitz-type toxin, Bi-KTT, Av-Toxl, Av-Tox2,
recombinant, insecticidal activity
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