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K1 Neural circuitry governs CO, avoidance behavior in the Drosophila brain
AR R
Ann-Shyn Chiang'*?

"R FESF S R
Institute of Biotechnology, National Tsing Hua University
"Rz FEAERPEET Y
Brain Research Center, National Tsing Hua University
PO LA p A T T P
Genomic Research Center, Academia Sinica

Drosophila adults can sense carbon dioxide (CO,) emitted from neighboring individuals under stress as
an alarm pheromone. A single population of specialized olfactory sensory neurons has been shown to
detect and relay CO, signal to the V-glomerulus in the antennal lobe. Here, we report a comprehensive
map of neural circuitry connecting the V-glomerulus to higher brain centers. Several lines of evidence
indicate that two pairs of ventral-anterior-lateral (VAL) neurons are essential for the CO, avoidance
behavior. (i) VAL neurons gave unilateral dendritic arborizations in the V-glomerulus and bilateral axonal
terminals at Dorsal-Frontal-Protocerebrum (DFP). (ii) Two-photon functional imaging of VAL neurons
showed a transient increase in calcium upon CO, exposure. (iii) Blocking temporal neurotransmitter
release from VAL neurons with shibiri® abolished CO, avoidance behavior. (iv) Activation of VAL
neurons with ChR2 mimicked CO, exposure in the induction of the avoidance behavior. These results
suggest that CO, avoidance behavior is orchestrated by VAL neurons to a novel olfactory center, DFP, in
the Drosophila brain.

Key words: Drosophila, brain, circuit, olfaction
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Receptor guanylyl cyclases- Molecules linking extra- and intra-cellular signaling for insect ecdysis

Bkai s 3R475E s I 7 - Michael E. Adams’
Kuang-Hui Lu', Jer-Cherng Chang', Ruey-Bing Yang?, and Michael E. Adams®

BRI R S
Department of Entomology, National Chung Hsing University
PP AR R R
Institute of Biomedical Sciences, Academia Sinica
3 Departments of Entomology and Cell Biology and Neuroscience, University of California

To maintain physiological homeostasis or alter behaviors, cells must be able to receive and respond
appropriately to numerous stimulations within the organism or from its environment. These stimulations
are frequently mediated by different types of molecules (commonly called “stimulators”), such as
hormones, neurotransmitters, metabolites, and many others. For most hydrophilic stimulators, membrane
receptors are needed to accept and transfer signals through the hydrophobic membrane into the cell in
order to affect cell physiology via a cascade of biochemical actions.

Cyclic guanosine monophosphate (cGMP), a second messenger for intracellular signal transduction, is
synthesized by guanylyl cyclases (GCs) in mammals, insects, plants and bacteria. In mammals,
GC-cGMP machineries, by regulating protein kinases, phosphodiesterases or ion channels, influence
diverse physiological processes, e.g., vascular smooth muscle motility, intestinal fluid and electrolyte
homeostasis, retinal photo-transduction, etc. In insects, soluble GC-cGMP has also been shown to be
involved in a variety of physiological events, such as learning and memory and adaptation of olfactory
receptor cells. However, functions of insect receptor GCs are poorly understood.

In the oriental fruit fly Bactrocera dorsalis (Hendel) (Tephritidae: Diptera), two novel GCs, BdmGC-1
and its spliced variant BdmGC-1B, have been isolated. These two variants are found to possess all
characteristics of receptor GCs, i.e. an extracellular ligand binding domain, a transmembrane region, a
regulatory kinase-homology domain, and a core cyclase catalytic region. Notably, the spliced variant
BdmGC-1B possesses an additional 46 amino acid insertion in the extracellular domain, and yet, lacks the
C-terminal tail of BdmGC-1. In heterogeneous expression, BAmGC-1 is manifested as a cell-surface
glycoprotein with marked cGMP-generating activity, but unresponsive to ligands for mammalian receptor
GCs. BdmGC-1 is highly expressed in all developmental stages, i.e. embryo, larva and pupa, except adult.
Immunolabeling and in situ hybridization revealed that BdmGC-1s are expressed in Inka cells of
epitracheal glands, known as the source of ecdysis-triggering hormone. Heterologous expression of
BdmGC-1 in HEK-293T cells leads to robust increases in ¢cGMP following exposure to picomolar
eclosion hormone (EH); however, the BdmGC-1B responds to much higher EH (nanomolar)
concentrations, implying different physiological roles of these two cyclases. Ablation of BAmGC-1 by
exogenous siRNA in larvae or pupae disrupted considerably the ecdysis behavior, and comparable effect
was observed for BAmGC-1B similarly treated. Therefore, it is proposed that these two guanylyl cyclases
are associated with ecdysis behavior of B. dorsalis.

Key words: Bactrocera dorsalis, guanyly cyclase, cyclic GMP, ecdysis triggering hormone, epitracheal
glands, Inka cells, eclosion hormone
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Studies on biology of Lethocerus indicus
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Kao-Ching Lin, Kwang-Shing Chang
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M4t (Key words) @ & & + v ¥ (Lethocerus indicus) ~ ~ 9 % (giant water bug) ~ 4 &= € (life
history) ~ # it ¥ J& (functional response)
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Visualization of the insect vision through an animal-eye-specific imaging system (AESIS) - the image of
orb-weaving spiders, Nephila pilipes, in the eyes of honeybee, Apis mellifera

SR AR E RO LEL SRS 2-Toh
Wen-Yen Wu', Chuan-Chin Chiao, Sheng-Hui Chen’, En-Cheng Yang®

FEEER 1YYy
Department of Entomology, National Chung Hsing University
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Department of Optics and Photonics, National Central University
TR SRR AT

Department of Entomology, National Taiwan University

Myriad fascinating visual signals have been evolved in organisms’ interactions such as the patterns of
flowers and the mimicries of the predators. These signals are usually evolved to be adapted to the
receptions of their receivers. Since insects have different visual systems to the human’s eyes, one should
not investigate the signals for insects simply by means of self perceptions. A conventional way to examine
the reception of a color signal in an animal can be performed through measuring the spectral distribution
of the signal and calculating the quantum catches of each photoreceptor type of the animal based on the
known spectral sensitivity. Color signal and color contrast can therefore be determined from the loci of
these quantum catches in the color space. While the spectra of the color signals are point-by-point
measured by the standard spectrometer, the application is restricted by the low sampling efficiency, and
the heavy measurement works often constrain the investigators to yield the spatial information. By
applying a set of special coated filters, which their transmission spectra are closely matched to the
sensitivity spectra of the three types of the honeybee’s photoreceptors (UV, blue and green), an
animal-eye-specific imaging system (AESIS) is constructed with a UV/VIS-sensitive CCD camera. The
spectral sensation of a honeybee to an orb-weaving spider can be visually simulated in a megapixel image
through only three shots by the AESIS and with the sequent computation. Furthermore, the spatial
stimulation can also be applied with the whole-frame sampling of the image. The results show the color
markings of the orb-weaving spider are not only highly chromatic contrast to the eyes of the honeybee,
but they also arranged resembles flower pattern that may attract honeybee to visit it. It suggests that the
orb-weaving spider could process the similar strategy that exploits the honeybee’s preference to the
flower patterns likes the crab spider (Thomisus spectabilis) does.

M43 (Key words) @ & & 4RE (insect vision) ~ 4R -t (visual simulation) ~ & $Z %t (color
contrast) ~ ¥ ¥ (Apis mellifera) ~ * & ¥k (Nephila pilipes)
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Does visual cue influence the oviposition preference of blow flies (Diptera: Calliphoridae) ?
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Shih-Tsai Yang, Shiuh-Feng Shiao
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Department of Entomology, National Taiwan University

Necrophagous blow flies species (Diptera: Calliphoridae) are the most important agents to estimate the
post-mortem internal (PMI) in forensic entomology. Nevertheless, the oviposition preference of blow flies
may cause the bias of PMI estimation due to the delay of egg laying. Base on some previous studies,
visual cues will influence the landing of blow flies on the food source or oviposition media. Therefore, to
understand the oviposition preference of blow flies, and the relationship between the preference and the
visual cues, dual-choice device was used to let the females of Chrysomya megacephala (Fabricius) and
Chrysomya rufifacies (Macquart), the two dominant necrophagous blow fly species in Taiwan, choose
their site to lay eggs under light (L : D =12 : 12) or dark (L : D = 0 : 24) conditions. The results showed
when provided pork liver with and without Chrysomya rufifacies larvae under light condition, Chrysomya
megacephala significantly preferred to lay eggs on the pork liver without larvae (p = 0.0264). But when
under dark condition, Chrysomya megacephala showed no preference between the oviposition media with
or without larvae (p = 0.0603). As for Chrysomya rufifacies, females preferred to lay eggs on the pork
liver with conspecific larvae when provided pork liver with and without larvae to choose (p = 0026), but
showed no preference when under dark condition (p = 0.7542). According to the results, blow flies do
have oviposition preference when there are other blow fly larvae on the oviposition media under light
environment, but showed no preference under dark condition. This probably suggests the female blow
flies could use vision to recognize whether there are larvae on the oviposition media or not. And this
infers that not only olfactory but also visual cues could influence the oviposition preference of blow flies.

B 430 (Key words) @ & °F 4% (oviposition preference) ~ i #%& (blow fly) ~ = 25 £ ¥ (Chrysomya
megacephala) ~ ‘=g £ ¥ (Chrysomya rufifacies) ~ A% F1+ (visual cue)
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Biomechanics of cricket fighting— a pilot study

LESRES LN T
Ying Chen', Kai-Jung Chi®, Jeng-Tze Yang’
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B4 (Key words) 7Pt (fighting)~ 4 ¥ # & (biomechanics)~ % 52 2 &% (Gryllus bimaculatus) ~
# i (gait) ~ % :# #EF 4 (high speed videography) ~ P #% (gelatln)
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Testing energy reserve hypothesis: using Formosan damselfly, Fuphaea formosa, as an example

ER
Jo-Fan Wang, Chung-Ping Lin
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Department of Life Science, Tunghai University

Euphaea formosa (Odonata: Zygoptera: Euphaeidae) is an endemic damselfly species with wide
distribution in streams of Taiwan. Many dragonflies and damselflies exhibit strong territoriality and
intense fighting behavior among conspecific males. Previous studies found that factors including energy
reserves, immuno-competence, flight muscle power, and residency effect are important in determining the
outcome of territorial contests in various species. However the results on the factors such as sizes and
ages are in conflict. There are few detailed descriptions of territorial behavior in euphaeid species. In this
study, the first aim is to describe in details of territorial behavior in E. formosa. We conducted behavioral
observations between July and September in Wucheng River near the Lianhuachih Research Center,
Central Taiwan. The results indicate that the frequency of territorial fights was at peak around
09:00-12:00 and positively correlated with temperature. There are four distinct behavioral stages in a
typical encounter: aggression, hover, chase, and flight in 8-shape. My second aim is to investigate what
factors affect the outcome of a territorial contest. The results indicate that residents of a territory win
significantly more fights than intruders. Body size, wing area, percentage of pigmentation on hindwings,
body fat and flight muscle ratios were not significantly different between winners and losers.

B4t (Key words) @ B 4% (damselfly) ~ < % % (contest outcome) ~ 4 #* (territoriality) ~ 4+ Pt {7
% (fighting behavior) ~ it £ B¥ 7 (energy reserve)
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The research for longevity and home range of adult Matrona basilaris
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B4t (Key words) : 2 7% ¢ (life history) ~ 7% &+ # ] (home range) ~ #34 F (Odonata) ~ v JEFvid
(Matrona basilaris)
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Larval diets determine size and allometry of mandibles in the stag beetle Cyclommatus mniszechi
(Coleopteran Lucanidae)

WA e
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Department of Life Science, Tunghai University

The intraspecific differences in morphology are the results of interaction between genetic and
environmental factors. In beetles, the adult horn and body size are considered to be determined by larval
nutritional condition. For many species, horns and mandibles are used as weapons in fights to secure
females. Thus, their sizes directly affect individual’s fitness measured as the success of mating and
reproduction. In the present study, we used a stag beetle, Cyclommatus mniszechi, to assess the relative
importance of genetic and environmental factors (larval nutrients) in determining mandible size. The
morphological variations of C. mniszech’s mandible shapes can be divided into three major types. The
larvae used in the experiments collected from the decayed wood in area near Taipei County. We obtained
a total of 16 pairs of larvae which were reared individually in a cylindrical plastic jar with a capacity of
250 mL (5.7 x 9.5 x 7.8 cm). After turning into adults, individuals were paired according to size (the
biggest male mate with the biggest female). The siblings of each family were separated equally into high
and low nutritional environment. Offspring-parent regressions for both mandible and body size of males
show no heritable effect, and the magnitudes of these traits were primarily determined by larval
nutritional condition.

M4 (Key words) @ i @12 (heritability) ~ M % -F e §f # 17 (parent-offspring regression) ~ 144%
(sexual selection) ~ * % % A4+ (mandible polymorphism)
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Geographical distribution and dispersal flight season of Odontotermes formosanus in Taiwan
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v ¥k Odontotermes formosanus (Shiraki) 7 58T &2 ¢ MEHRLEERF Leh
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M4t (Key words) @ 2321 6 ¥% (Odontotermes formosanus) ~ 3 &2 78 3] (alate) ~ 44 & (dispersal
flight) ~ & # (distribution)
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The effect of gap-thinning on abundance, species diversity, and community structure of insects in
RenLuen plantation forests
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Department of Life Science, Tunghai University
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Insects are important in mediating material and energy flow in forest ecosystems. Understanding the
effect of various forest thinning strategies on insect biodiversity plays an important role in long-term
forest management. The aim of our study is to monitor and quantify insect abundance and diversity
among different thinning types in RenLuen. Our study sites included primary and three gaps thinning
types of Cryptomeria plantation forests (0%, 25% and 50%). Three smaller sampling plots were
established within each one-ha sampling forest. We used sweeping net located in the center of each plot to
collect insects three months after the beginning thinning of July 2007. Parameters of microhabitat in each
sampling plot, including vegetation structure, canopy cover, the structure of microenvironment,
microclimate, temperature, and relative humidity were collected. Differences in insect diversity during the
course of study and among habitat types and different thinning levels were estimated by calculating the
species richness, index of dominance, index of diversity, and index of similarity. Multivariate analyses
were used to examine the relationships between microhabitat structure, microclimates, and insect
diversity. Our results show 50% thinning treatment had higher and more diverse insects than 0% and 25%
treatment. Temperature and relative humidity were the most important parameters contributed to insect
diversity in the forests.

M4t (Key Words) : #°4% (Cryptomeria) ~ 3= % (gap-thinning) ~ #1834 (microhabitat) ~ Fr5 ¥
(forest management)
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Population estimate of the threatened Lucanus datunesis
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< H R Jviﬁ 58 Lucanus datunesis Hashimoto 1984 (Coleoptera: Lucanidae) & 4% /?#3‘7 FE4K 75
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B 43w (Key words) : éf\ } £ (stag beetles) ~ 15 P L & %2> [B] (Yangmingshan National Park) ~ % %
£ (population size) ~ i 7& 5 (survival rate) ~ £ 3f $5 (recapture rate) ~ #-3& >/ (marker effect)
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The relationship between the feeding of Leptocoris augur and the Cardiospermum halicabum
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Taxonomic research of Cynipidae (Hymenoptera: Cynipoidea) in Taiwan
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B 423 (Key words) : it 4L (Cynipidae) ~ Cynipini ~ # L §1 (Fagaceae) ~ ##/§ (Quercus) ~ 37#am
¥ (Andricus formosanus)
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A systematic revision of the Callopistria rivularis complex (Lepidoptera: Noctuidae: Eriopinae) based on
morphological and biological information
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R 8 4F & B (Callopistria rivularis Walker complex) # - #H 4 G L 3 % &2 R hf
o eiTH s ST ¢ 7 A BRAEKS EE LRITR it LR ik (C japonibia Inoue &
Sugi) - Jeremy Holloway i3 1345228 4 78 B % & chfp i@ #- Eriopus cyclopis Hampson £ E.
xanthopera Hampson AR 5 /i RETR RIRD=T B L o Ra A P BT R T it XiTR R’
BRI RIA A F A I B[RRI AR REPLE  FP A PLL T
SRR T PR A AR AR S A A AR BT AW I G (B chse i d B R
W el BBk I A S S A A K

M43 (Key words) © #84F & ¥ (species complex) ~ #8.% 4 5§ (a-taxonomy) ~ 2 75 % (genitalia) ~ ¢
ik Iy 44 (Eriopinae) ~ #1.¥ it (Callopistria)

The Callopistria rivularis species-complex ranges throughout the Oriental and Indo-Australian regions.
According to the most current taxonomic treatment, only two species, namely C. rivularis Walker and C.
Japonibia Inoue & Sugi are included in this complex. Jeremy Holloway synonymized two taxa, viz
Eriopus cyclopis Hampson and E. xanthopera Hampson with C. rivularis due to the superficial similarity
in male genitalia between them. Recent observations reveal that rivularis and japonibia have different
hostplant associations, larval morphology and female genitalia. We therefore consider that any taxonomic
treatment based on male genitalia alone is insufficient to clarify the taxonomic status of the taxa that have
phylogenetically conservative male genitalic structure but more differentiated female genitalia and
immature ecology.

Key words: species complex, a-taxonomy, genitalia, Eriopinae, Callopistria
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Phylogenetic position of a threatened stag beetle, Lucanus datunensis (Coleoptera: Lucanidae) in Taiwan
and implications for conservation

FR T~ F o 2 P L
Chung-Ping Lin, Jen-Pan Huang, Yat-Hung Lee, Ming-Yu Chen

SR FR Y

Department of Life Science, Tunghai University

Among nine endemic Lucanus beetles in Taiwan, L. datunensis is the island’s smallest and most threatened
species. It currently exists as only one population located in tall grasslands of Mt. Datun in the Yangmingshan
National Park. Given the isolated population, unique subtropical grassland, and the threats resulting from
human activities, L. datunensis raises immediate conservation concern for its long-term survival. Phylogenies
reconstructed from combined mitochondrial cytochrome oxidase subunit 1 (1310 bps) and nuclear wingless
(436 bps) genes were resolved and placed L. datunensis as a phylogenetically distinct species sister to L.
fortunei from China. All 13 examined individuals of L. datunensis shared just one mitochondrial haplotype
suggesting extremely low mitochondrial DNA diversity and a small effective population size. L. datunensis
and morphologically closest L. miwai were distantly related and appear to have evolved parallelly the life
history traits of a small body size and diurnal mate-searching behavior. We hypothesize that these
habitat-associated characters are convergent adaptation that has evolved in response to shifts from forests to
grasslands.

B4t (Key words) @ 15 P L B e Bl (Yangmingshan National Park) ~ cox! #£ %] (coxl) ~ wingless # %)
(wingless) ~ #% F i J& (convergent adaptation) ~ Ty #1 % ¥ & (subtropical grassland)

330 BEE&SS T NEFHENY



P-15 %% & 4B, w0 39 4 o v 2038 5 2 H55N
The tempo and mode of pronotal evolution in Membracis trechoppers

3 R
Jo-Fan Wang, Chung-Ping Lin

AR ER Y B

Department of Life Science, Tunghai University

Cope’s rule refers to a phyletic trend of increase in body size over geological time. Despite the
generalization has been proposed more than a century ago, its validity is still controversial. While studies
of a wide range of fossils records provided evidences in supporting the rule, many studies showed
conflicting results and yet other studies of extant taxa suggested both increasing and decreasing trends
among lineage. Treehoppers of the Neotropical genus, Membracis (Insecta: Membracidae) have enlarged,
laterally flattened horns (pronotum), which are ideal traits for studying character evolution. The specific
questions to be addressed regarding the evolution of pronotal shapes in Membracis are: 1) Were there
evolutionary trends toward increase or decrease in pronotal size? 2) Did the shape of pronotum evolve
gradually or follow a pattern of punctuated equilibrium? 3) How well does the phylogeny predict patterns
of pronotal changes among species? 4) Which stages (early or late) of the evolutionary history have a
greater effect on pronotal evolution? Mitochondrial cytochrome oxidase I (cox/) and nuclear wingless
(wg) genes were used to reconstruct phylogenetic relationships of Membracis. We used a comparative
phylogenetic approach and modeling trait evolution to test the alternative hypotheses of gradualism vs.
punctuated equilibrium of pronotal evolution and the associated parameters in the models. The
reconstructed Membracis phylogenies based on mitochondrial and nuclear genes resolve species-level
relationships, and the tree topologies were well supported by the bootstrapping analyses and Bayesian
posterior probabilities. The results of model testing and parameter estimation suggested that the pronotal
size of the Membracis treehopper did not have a constant evolutionary trajectory over the entire-lineage.
The evolution of pronotal size has been gradual, but the rate of evolution has accelerated on longer (tip)
branches. The phylogenetic history of Membracis can correctly predict the degree of pronotal evolution.
Early evolutionary history contributes relatively more to the changes of pronotal size. In other words, the
evolutionary rate of pronotal size has speeded up early and then slowed down later in the Membracis’s
history among closely related species. This pattern of trait evolution likely represents a signature of
adaptive radiation.

M 4E3 (Key words) @ # ¥ ;* B] (Cope’s rule) ~ & i* 4 %' (evolutionary trends) ~ %% & &
(Membracis) ~ %3 % 4£ (pronotum)
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P-16 # Lissgsd S i AT %3
Molecular divergences of DNA barcodes in common moths

TRRIE S E 2P
Chia-Wei Chang, Wen-Bin Yeh

CEEE ST IN Y
Department of Entomology, National Chung Hsing University

P A SO AN RBAS RIS PR ST ALY B A S i
REFAMY BT TG E 0L FILGE R RS SR R TR T A ST R O 4
Ea Arid P;L" I o B A K B B F {&i']mri Higr 4 bikem s ,I‘%LDNABarcode EN
REAFEER F - BKAFREAARG & L#"?féml' R o daE oA - B EORE o P BT Y A T A
11__45\“?*" DNA } ghcoxl £ %) > B~H ¢ % X 660 bp en% L i¥ 5 DNA Barcode o @ ~F 5%k i & §.1 4
GIERS kAT S F Lardp e @éz}l FEHRHFALE R R p REE Fasrufaus L @
PEOATR AT ERER Ko ALY AT M A > R 22 EF R AP 2 0 d
NCBI * §46h25 £ A 5]> 4 & 11 % ﬁ#ﬁﬁﬂ (Saturniidae)~ & #4541 (Arctiidae) £ ¢ #2441 (Geometridae)
34 #vd G g (Nocturidae) % 4 i4L (Notodontidae) % o P # & 478 I & LIV chT 0%
B % 0.097 3 0.153 2. FF > & AP0 BRI E_0.082 3] 0.154 > L3535 0.107 > AR %R+ § P+
0.04 @ X FF > 5 P HFIRAEWHE P X F& (Antheraea pernyi) ~ ‘= B % B8 (Antheraea
formosana)~ % % -k § (Actias selene ningpoana) £ 8 i (Attacus atlas formosanus) i&w fhirfd p %

BV 3£ 0.04 B8 - HerdF o

B 423 (Key words) : DNA # & i£#% (DNA barcode) ~ cox! A %] (coxl) ~ = 4t (Saturniidae)
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P-17 & f&dudd Jh & S ) i 22 58 DNA & i 257 1
Differentiation in wing morphology and mitochondrial DNA of two Euphaea damselfies, E. formosa and
E. yayeyamana

2ikig R8T
Yat-Hung Lee, Chung-Ping Lin

FrhAEL ST X
Department of Life Science, Tunghai University

Nature selection can play a major role in speciation despite continued gene flows among locally adapted
populations in different microhabitats. In this study, we first quantified the amounts of differentiation in
wing morphology and mitochondrial DNA in the two closely related Euphaea species, and assess the
degree of diversification among them. Euphaea yayeyamana, distributed only in Ishigaki and Iriomote
islands located around 250 km offshore from northeastern Taiwan, is a sister species of Euphaea formosa.
Secondarily, we investigated the concordance between molecular and morphological divergence of these
two damselfly species to test whether selection play a role in shaping the evolution of their wing shapes.
Twelve landmarks were chosen from the fore and hind wings to capture the wing shapes. Our results of
Canonical Variates Analysis (CVA) of wing shapes showed great degree of separation between the two
species which share no distinct morphological characters. The genetic analysis based on mtDNA
suggested that these two species also exhibits substantial amount of genetic differentiation.

B4t (Key words) @ S @A) i B £ % (Geometric morphometrics) ~ #4248 DNA (mtDNA) ~ % #
(natural selection) ~ § %243 f& (island endemism) ~ #44 P  (Odonata)
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P-18 ‘&P do e SR A FIFR B 2 30k A 45 L 4FbEesp G S ASEE R B ahe X 4 R
The complete mitochondrial genome of a damselfly, Fuphaea formosa support for the basal
Ephemeroptera hypothesis

ERIESENE 2SN N
Ming-Yu Chen', Jen-Pan Huang', Chung-Ping Lin®

RCEE ERT Y
Department of Life Science, Tunghai University
PRAAERTIFEY o
Center for Tropical Ecology and Biodiversity, Tunghai University

The complete nucleotide sequences of the protein-coding genes in insect mitochondria are informative
and can be useful sources for resolving higher (ordernal) relationships of insects. The Paleoptera contains
merely two major extant lineages, but the relationships of paleopteran groups and their phylogenetic
positions within the winged or secondarily wingless insect orders (Pterygota) remain controversial. We
determined the first complete mitochondrial genome of a damselfly, Euphaea formosa (Insecta: Odonata),
and reconstructed a phylogeny based on 13 protein-coding genes of mitochondrial genomes of this
damselfly and the examplars of 12 major lineages of winged insects to test the monophyly of the
Paleoptera and the rate heterogeneity among its lineages. Our results showed that the mitochondrial
genome of E. formosa is a circular molecule of 11,548 base pairs and consisting of two rRNA genes, 22
tRNA genes, 13 protein-coding genes, and a control region. The A+T content of this mitochondrial
genome is 70.45%.

B 4Ee (Key words) @ * f eh % M % (insect phylogeny) ~ 44 B (Odonata) ~ + # j23#
(Paleoptera) ~ 3242 &y % (Zygoptera) ~ phylogenomics (phylogenomics)
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P-19 S it 8 AT % AR COL B 7| % 2
The differentiation of COI sequences between the papilionidae subspecies from Taiwan and vicinty area

£ §
Wen-Bin Yeh, Wei-Chih Tsao

Hzd @ FRAF %
Department of Entomology, National Chung Hsing University

SHER RTIHAM IR KA A S caF S E T AR SRR AA T A

B AF S AU DNA e Col A %)% 4 4 700 bp eh % B o % b4 S48 R en 20 46 b
ZOARITH RN ADMAEE TR BRE 2 MG A o ke 129 48 142 1 882 j&_Genbank
TRD26FERIDEE AR B ERT BRGS0 RE S FRE RPN G LESEREE
AL AEA S FEEOT AR A JEOREY A FR RN P Rk - wi A i
%A~y Y (Papilio memnon) ~ 1. % § ¥ (P, polytes) ~ & & B Uk (P. demoleus)... %  #+ ] R @
REFEEE 71~17.9% BT 5 22~139% AP 5 0~49% # ¢ L3iig ¥ g ik (P paris) ~ *
5 2 Rk (P nephelus) % 6 % gk (P helenus) inL; AR % B+ 32 3.649% 2L HEE A
I BRRERNF - RenlFA) o

B 423 (Key words) : U424 (Papilionidae) ~ Col 7 %] ~ (Col gene) ~ iff % % £ (genetic variation)
I 48 (subspecies)
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P20 4 A8 BUEE PR L REAGE LI F ]
Phylogeography of the Asia-Australia group of Bemisia tabaci (Hemiptera: Aleyrodidae) in Taiwan

CEg s
Hua-Te Fang', Chia-Hung Hsieh', Chiun-Cheng Ko'*

LEE L SIS Y
Department of Entomology, National Taiwan University
CEE S RY TR Jo ARy

Research Center for Plant Medicine, National Taiwan University

S g ) (Bemzsza tabaci) FEp £ B AR BRE > FEA AT R T E 7\/:\—*1@-?,\(!7/@“ » 2

ME A LD 28414 F o] & (biotype) 2 13 A @ (genetic group) ° B A7 AT 0 TR R

7 ﬁﬁ'@i%ﬁﬁ,éﬁ"' gt RE S N o B e 5 ¢ ] (China) ~ B (Austraha) LA PO |
(Asial) % 3 AR @3 FHWETF T M (Asiall) BB HP HWELRGEEF S 5 4 HiF
o AFTF E * R 448 COl (mitochondrial cytochrome oxidae 1) % ﬁtfzzrfr X ¥ (microsatellite loci)
*ﬁpf%/?i—ﬁ-‘fﬂn_uﬁ 2GR TRE o JIH R A COLl MBS WRZ2 ) ERERRIELET

B MG BEHA LR RO AT RS (AP ) g WE@H > xS0

e ol N N U - B - S o ii’fi"‘” I @2 FTRAFLAZLME2RL 2 AHEB#
(haplogroup) » i i §E#t % é@ln\ ipdichpor B BHEF e TR- R 4R - RHLHE TR

B ff st COl 2 e it sg ;}m i;%*g’,- pPAFZEAE EHERELUY 2 RRAL IR
LAl SR a 7‘5’?1’*#‘&1&”5 zé'jfi A EHESE LAZAEETRLIERE T LS 2 B

cluster » 2Rl Z A B BH¥IpA T £ 81 > SHEEPFT L Bipnde A8 o

B4t (Key words) @ # i (whitefly) ~ % 3 525 (phylogeography) ~ #4548 CO1 (mitochondrial
cytochrome oxidae 1) ~ #cf#% 78 F1 & (microsatellite loci)
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P-21 + ¥1i& Crocidolomia binotalis Zeller (Lepidoptera: Pyralidae) #v #§ 2. 4 &
Life table of the Crocidolomia binotalis Zeller (Lepidoptera: Pyralidae), on radish

ER
Hsiu-Chen Lin

R SR ALY

Department of Bioresources, National Chiayi University

A Y ¥~ FIE (Crocidolomia binotalis Zeller) *tw #&7 8 B (152025 % 28°C) > ki¥ g
12L:12D ~® » 1o B § E ¥ (Raphanus sativus) 497 ~ FI8> 272 B¢ E%k o 2 J 2 ¥ 2 #F 7
PERF > 02 15°C 7 365 % AEE - 28°C T 1515 % AEhme p IS (1) 14 15°C T 0.0385/=
B 028°C T 0.1433/% A E o T AERF (D) EwEFEARE Sizﬁr‘ﬁ"fi » 11 15°C T 75.86
%A BE 28°CT 2693 % Ao 153 2°CREAE S P AHAES (1) 2 HEE AL () 5
BRFPA A A 3 28 CEFESR L (7=0.1433/% ~1=1.1534/%) > 15°C pFE-] (r=0.0385/% ~ 4
—1.0428/% )5 EH B F (Ro) 120 & 25°C f « %2 Giad  BAI W T E b LR
SO RS

M4z (Key words) @ + ¥4& (Crocidolomia binotalis) ~ # # 4. (life table) ~ *5% 4 £ (population
parameter)
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P22 R ZEFTIHFFEBLE S22 7
Temperature-dependent Life history of Oligonychus mangiferus feeding on Mangifera indica

A E AR
Ming-Ying Lin, Shen-Kuan Chen

FRaR¥L R ¢ o8 R EE AT BB FES, FEFAT 2
Plant Protection Lab., Crop Environment Division, Tainan District Agricultural Research and Extension
Station, Council of Agriculture

¥ % £ 8% (Oligonychus mangiferus) >t < ﬁ%iiiﬁj 17215252933 CE ST 4P
FHRR 80% K 12:12 (D) 26 7L i LB - <o 17°C™ 3 5 172 P = it B0t -
B33CHEHET 40P - 242 F7H A3 17C2 5959%330(:’ 1.3 p 2 B s g dsp 4 17C
253 p#29C2 12 p 2 F’e’n %’ﬁi%’}*ﬂ}’/‘*"62*’l6ﬂ BFo B AEFETHHETEFR
*17CPg 3460 »21CPg 174 p > @ 2529 % 33CF$EJA\V4J PF14.8~9.08 91 p o Pz
%J“T&—‘ﬁ'\f‘%}mﬁ 12.6C ~ #85 5 125C ~ aﬂ—gﬁz,a 13.0°C » @ {8240 5 13.1°C » #F ~ 22 4% ~ o 5
by %’»& FVRMFERR L WG 8081277205 “’L’258Bf§2 S F TR MBEF TR
ﬁ&’_l}"% Z111C2% 1855 P B o 220 i%2 2 & 4202448 55 p2 > aep= 4R 4 188 &2
48 p 2B > & 17~21~25~29 8 33C~ ’—Ii:’-‘* gy ﬁﬁz&\"vﬂ}i"‘ 14.6 ~ 18.1 ~26.0 ~19.5 &2 74
fde o dd E g FTHEEALL S B0 ARAF () A17-21-25-29433CT A WG
1.0430 ~ 1.0975 ~ 1.1308 ~ 1.2000 £ 1.0902 (l/day) o H (Ro) W2STRES Bod (Ry= 14.2) -

AR 33T LM (Ry)=3.0)c T3ox A Z il (T) %5 % 4602592161392 126 p -

M4 (Key words) @ ¥ % £ 4% (Oligonychus mangiferus) ~ ¥ % (mango) ~ :§ & (temperature) ~ 2
% ¢ (life history) ~ *%% 4 £ (population parameter)
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Emulsion stability of a formulation containing neem oil and Sapindus mukorossi

e Jf’h\?q'* Fefp e HL 4
Song-Tay Lee, Nan- Kai Lin, Szu-Ting Chen

3R E A

Southern Taiwan University of Technology

B % (neemoil) §. & F B rciiz 2L B & e ﬁ]‘ﬁ,rﬁﬁ ,gm.yw PAF LA
ﬁ*’ﬁ*&ﬁ%%ﬁéw;zwﬂ h 5@,3p & &;Wﬁ @mw¢%&%@¢

BB E g FHISL;\? v RORFAoT B A »ﬁ‘ﬁﬁ% frJﬁﬁi ,a;"qtcgwg;;t = SR S L
I BAS F et R B i F R R ﬁ“ BOE A A R e Jcﬁr%?“ﬁ D A S Y E
EEE- A (Sapzndusmukorossz) S ;rL ES EFﬁ,é o s PR L BB R 2
g gk R 2 4G p WREFH* HEH - *%4 LAER et K ¢ o F A K 30070 2
fie englitsak boif o 3l “H&ﬁ B EPREAEALE RAEFEC ek oLt R
T4 ¥ (emulsion stability) & pUfie = A ek ﬁ-ﬁ D A TRV EEE A i LN S LR )
$(Wﬂmmmy%%’%mﬁ%%%ﬁﬁﬁ@imﬁﬁwkvi%ﬁ@%%ﬁ%z’fﬁ&@g
ERARIEG FURRE o gt oh 5 B 44T T (dispersion stability) 7t ¥ i 91% o A2i@ Bok it % A
T ER T SRR B R G oe ik 2 R AALE 2 R RS -

M43 (Key words) @ B4 (neem oil) ~ & B 5+ (Sapindus mukorossi) ~ 5 i* % 2_|% (emulsion
stability)
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Bioassay and biochemical analyses of insecticide resistance in southern Taiwan Aedes aegypti (L.)

LR ACINN - e R T £
Wei-Lun Tseng, Houg-Jie Tseng, Yi-Yey Luo

LT EFRPHLAF L HPHE
Department of Biotechnology, Chia-Nan University of Pharmacy and Science

M FE %% 3 7 cypermethrin ~ deltamethrin ~ permethrin ~ fenitrothion 4v propoxur ¥ - % & %3 % &

Zopadx2 A4 PRl o BlEE & AEE i R ER (LCs) 0 & M ¥R & 50 LCso3t B Fuls
W o R IR E kB R sk ¥ cypermethrin ~ deltamethrin 2 permethrin £ 7 42 & e E 4 > 4
fenitrothion % propoxur % 7 £ P Egchuld o i (75 2 six S B2 33 a4 V0470 ¢ By

fe ~ ¢ fbPEdkfgfis ~GST~ H 4 F prE B a #1F7) o B2 %34 P RPIOEER T ER B 23 B2
FAEEAE AP AT F 8 2 s R A R R B o o g RS e B R A 1 i
BB AL ek kR > T AP 0 GST &% 422 cypermethrin ~ deltamethrin % fenitrothion & #
RaERESD AP o H 4§ fFenis (28 deltamethrin ~ permethrin 2 propoxur e ik 7k &R S 1

ARBE o RF BT BFEF A RBIZZ A NAFZ LR G FRAE 2R AREL LASR
TRy MR A AR I A AR RREREFHERABMDIRSER RN TEYE LS
WRTE R R E D0 B RFREEE R P 5o

B4 (Key words) @ & 2 s7dx (Adedes aegypti) ~ 2 # # B (bioassay) ~ 2 i* #4572 (biochemical
analyses) ~ # 2 #|% 14 (insecticide resistance)
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Cloning and developmental characterization of vasa genes in the parthenogenetic and viviparous pea
aphid Acyrthosiphon pisum: implications for their roles during germline development

IS AN T
Gee-way Lin', Chun-che Chang'*

SOEAEE S S X 5
Laboratory for Genetics and Development, Department of Entomology, National Taiwan University
LR L R

Institute of Biotechnology, National Taiwan University

The vasa gene, which encodes an ATP-dependent RNA helicase, is one of the most conserved germline
markers in animals. In the genome of model insects such as Drosophila melanogaster (fly), Tribolium
castaneum (beetle) and Apis mellifera (honey bee), there is only one vasa gene that has been identified. In
the parthenogenetic and viviparous form of the pea aphid Acyrthosiphon pisum we have cloned four vasa
homologues and demonstrated that only one vasa gene (Apvasal) is germline specific. Nevertheless,
Apvasal, Apvasa2, Apvasa3, and Apvasa4 do not mark the presumptive germ plasm, which has been
identified using a cross-reacting Vasa antibody, in early embryos undergoing blastoderm formation. In
order to understand whether Apvasal can encode components in the germ plasm and whether gene
products of Apvasa2-4 can be preferentially expressed in germ cells via translational control, we
synthesized antibodies against ApVasal-4 respectively. Immunostaining results show that only the
antibody against ApVasal can specifically stain the germ plasm localized to the posterior region of the
egg and germ cells in embryos. ApVasa2-4, however, are expressed randomly. Taken together, it suggests
that Apvasal, rather than Apvasa2-4, is involved in germline development and that the localization of
ApVasal depends on a “molecular anchor” such as bicoid in Drosophila.

k43 (Key words) @ Vasa $4# (Vasa antibodies) ~ # 78 ‘w?¢ (germ cells) ~ # 55"‘_31{' (germ plasm) -
4 78 mre {4 3 (germline markers) ~ & & #7 & (pea aphid)
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P26 b4 mAlee el B4 Aiwmie F 7 1 B ek FlegE s g A4
Cloning and developmental analysis of germline toolkit genes in the parthenogenetic pea aphid
Acyrthosiphon pisum

o T2 % R S
Hsiao-Ling Lu', Te-Pin Chang®, Chun-che Chang'

"R A
Department of Entomology, National Taiwan University
RGBT AR e
Division of Infectious Diseases, National Health Research Institutes

Germ cells are specified during embryogenesis in most animals. In some species germline specification
occurs during early development, depending on maternal germline determinants in the germ plasm; in
other species specification of germ cells are induced by signals released from neighboring somatic cells.
Interestingly, it has been demonstrated that no matter how germ cells are specified, animals adopt
common genes — the “germline toolkit genes” (GTGs), for the development of germ cells. In the genome
of the pea aphid genome Acyrthosiphon pisum we have identified and cloned twenty-one GTGs, including
the most conserved GTGs: vasa and nanos. Real time-PCR results show that 20 out of 21 GTGs are
preferentially expressed in the ovaries, suggesting that they are involved in germline development in the
pea aphid. In addition, gene duplication occurs to vasa and nanos - we have identified four homologues of
vasa and nanos in A. pisum respectively. So far we have detected developmental expression of three vasa
genes and all four nanos genes in asexual 4. pisum. We found that one vasa (Apvasal) and two nanos
(Apnanosl and Apnanos?) are germline-specific but expression of Apnanosl is undetectable in migrating
germ cells. At present we are investigating the distribution of gene products encoded by all Apvasa and
Apnanos genes. In particular, we aim to explore how translation control works on transcripts that are not
germline-specific. Future experiments include the developmental and functional analysis of all GTGs in
both sexual and asexual pea aphids, as to understand the evolutionary and developmental roles of GTGs
and how they regulate germline development in pea aphids.

B4t (Key words): 2 78 ‘mP2 3 5 1 £ % L %] (germline toolkit genes)~vasa 25 %] (vasa) *nanos %k
F] (nanos)
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P-27 i ¥ ip) * umsg;s B AL F] 4 B B (Bddsx' RNAD) 22 43 % 9 s
Fast detection to screening transgenic oriental fruit flies containing Bddsx' RNAi fragment

255 mAn s fumd g
Chia-Hsin Li', Shiu-Ling Chen', Shu-Mei Dai', Cheng Chang’

RS T L
Department of Entomology, National Chung Hsing University
PR B R A F R
Biotechnology Center, National Chung Hsing University

AR E @RISR H T - BpHE - mdoublesex;&’ﬂ (Bddsx") 2 ‘=% %
3-v A %] (DsRed) - o %W;}Iﬂ,“ma\ﬁifﬂ‘é‘" 3 DsRedm £ Bddsx" RNAI 0% 38 F] > F]ph 5 B 0 -
B A 4532 A4 Bddsx' 2F G A AMA S BP0 LAY 2 A BEAh- B9 I
B~ genomic DNA 5 » d # % #7513 12 PCR %+ Bddsx' RNAi % B » B (688 T AmEzn o 5 1 8 A
WA AL B LS SR L - WA LA E G Bddsx chleni i Bu AT o Bk
FENA A pad > S P AP P BHARIF T L FLABREFL T N S pEH B AR
2R EFWRILEF - LA FAFE S A PR AEEZ L R P
o ] f@;; desfoNAi TR o P ARR]D E BB B B - R RGN T REL S R
DNA 8 H BH:E 37 PHIRBELDEPHEEI LT -3+ Lo

M4t (Key words) @ K > % F 8 (Bactrocera dorsalis) ~ B3 F1 (doublesex) ~ RNA + # (RNA
interference, RNA1)
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P28 75t b s (HzNV-1) 2 2 35 it g 4 2 4841
PATI, a non-coding RNA of HzZNV-1 virus, degrades hhil transcript for the establishment of latent viral
infection

T E R~ AR
Yueh-Lung Wu, Yu-Chan Chao

LR el AR I P =R e
Institute of Molecular Biology, Academia Sinica

Heliothis zea nudivirus (HzNV-1) is a unique insect virus which is able to establish both productive and
latent viral infections in insect cells. During productive viral infection, more than 100 transcripts were
generated; during latent infection, a non-coding RNA, the persistency-associated transcript 1 (PAT1), is
the only viral transcript expressed. Here, we have identified an immediate early gene, /#hil, which is
responsible to activate viral productive infection from the latently infected cells. A significant increasing
of viral titer was found upon %hil transfection in the latently infected cells. Also, all the tested viral early
genes were induced for expression in the latently infected cells upon hhil transfection suggesting this
gene plays a critical role in viral reactivation. We subsequently found that the transfection of 4Ail induced
strong apoptosis in insect Sf-21 cells, and such apoptosis is induced through the activation of caspase 3.
hhil-induced apoptosis is very unique in that it can not be blocked by p35 gene, a universal apoptosis
blocker of the baculovirus. Rather, we found that apoptosis induced by #kil can be efficiently blocked by
PATI1, and further experiments showed that PAT1 can abolish the function of Ahil by degrading hhil
transcript. Thus, latent establishment by a non-coding RNA PATI, and its competition with Ahil, which
is produced during productive viral infection, have revealed an important insight for our better
understanding of mysterious latent viral infections in higher eukaryotes.

M4t (Key words) © 5k 4 (HzZNV-1) ~ &4+ % (productive infection) ~ # {45 % (latent
infection)
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P-29 - fBEME (Xxp @ M) p £ 2 F Wolbachia 2. #2
Identification of Wolbachia in two leathopper species (Hemiptera: Cicadellidae)

M~ BT AL
Shin-Yi Chen, Yu-Der Wen

SR T AT EE A Y
Department of Biology, National Changhua University of Education

¥ I8 (leathoppers) % G{Efe chit i 5 4> e e T 0 £ F B R w2 pE i 4 o
AEF AR AL %% EM (dioscopus clypealis) % 7 35 ¥ I8 (Cassianeura sp.) #p chx 2
7 Wolbachia < fa%g - PCR g % AEor > o = A EMIDE 5 Wolbachia # % 39 %] wsp o1
clypealisc 7 3 3 & wsp alleles (& ¢ 5 wlclyl-3) > @ Cassianeura sp.3 F 2 & wsp alleles (& & &
wCspl-2) o F F4p 07 & vt $38 > wlclyl ~ wlcly2 2 2 wCspl & v RFLIERE P i wdlbA F 97%4p
w2 & > wlcly3 = wCsp2 R £243 & | 3% (Pteromalus puparum) ¥ s wPup4 5 99%4p 02 & o MLk B
Gt 2% KT 0 L clypealis &2 C. sp.4 P &0 Wolbachia ¢ %> A-¥2 B- supergroups ° d >t 4 % ¢
F84F Wolbachia 07 A R fiets » € MHE F Rz iEd o« ART %gr} Po g IR N o0 Wolbachia #8
B U E IR R hp o

M4 (Key words) @ #1348 (leathopper) ~ i* = #% X 7 (Wolbachia) ~ i* i ® 5. X F# & Fv A 7]
(Wolbachia surface protein (wsp)) ~ 42 % ¥ %8 (supergroup)
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P-30 3 & v [Fl & WG R ehz 2 b B4 R
Development of PM-targeted bio-insecticides

TS L
Zhen-Hao Liao', Rong-Nan Huang”

IR o
Department of Life Sciences, National Central University
Rz B ERAT

Department of Entomology, National Taiwan University

Peritrophic membrane (PM) is an invertebrate-unique structure that lines the digestive tract, playing
important roles in facilitating food digestion and providing protection to the gut epithelium in most
insects. PM is primarily composed of chitin and proteins. The important physiological functions of PM
made it a structural target for bio-control of insects. This study aims to directly unravel the ultrastructure
and composition of PM and obtain more information to establish PM-targeted bio-insecticides. We
systematically identified the PM proteins from the diamondback moth (Plutella xylostella) via proteomic
approach. Moreover, we have successfully cloned the full length cDNA of the major chitinase from P.
xylostella by using the RACE-PCR strategy. The cDNA were further expressed in E. coli and yeast to
engineer a functional recombinant chitinase with potentials to exhibit insecticidal activity via directly
disruption of PM.

B4 (Key words) : 4 3 ¥ 2 A (bio-insecticide) ~ |- & (Plutella xylostella) ~ Bl & % (peritrophic
membrane) ~ & 7 H fis (chitinase)
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P31 SRS ARSI ATRELE 2 #RE L P d
Databasing insect type specimens collected from Taiwan and international collaboration plan

BEL BB G RERE
Mei-Ling Chan, Ming-Lun Jeng, Yen-Lin Chen, Hsiang-Wei Huang

R pRPERFghFTe
Department of Zoology, National Museum of Natural Science

EAWSRAS ANE L LR AN FIEAE TN FIEZRARNS RS 0 @ S P g i
FHEIBEFESRFLFETIAL O LHIRPF o2 Soc B BE LA A - 5 37 5 W
FHEoB < EHFFADRIHIRS > FRW T DA R SRR AT ATE R R L Y
g 2 p o~ AR A I o PHE AR 2007 EAHFRFE TE2 oA ok AR
AgPrEooog BN ERES N SEEEEDL T B LR L EREFEE A R A
TrPho g t 2 FTEFHATE - RIS L ¢ S nE e B IARAEL A
ATt R E AP A YA F R R A A AE F R R A R
FupbFEE P2 L R X Egiep s Lok P 11 P 450
AR GE ARM R gyt a o P B R T 2SR ETH 630G 208 {8 440 B A2 R
L pe 400 F o d STETi R SR A L S E R A AR AARM 2 JRE 0 ATH 128 LR H R ¢
FAL e 2P F A RMDAIT {15 RBP4 Ryl Jop RLP P TR FE 402
WA R FR Y PEREE P NE SRR AR R AR Y e G TRE

NFE o TETIFE TN e

M4 (Key words) @~ (Taiwan) ~ % @& (insect) ~ #3584 (type specimens) ~ 4 #f (taxonomy)
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S-1 § toil % ¥ v (TOR) * 4 > S F %P F 3o L M2 W 4 B
Target of rapamycin (TOR) signaling to yolk protein expression in the oriental fruit fly Bactrocera
dorsalis (Hendel)

g e~ ok
R. Suganya, Kuang-Hui Lu

RN Y
Department of Entomology, National Chung-Hsing University

The protein kinase, target of rapamycin (TOR), is the mediator of sensing cellular nutrition required for
tissue growth. In insect, TOR activity is also required for yolk protein (YP) synthesis. Here we have
identified a TOR protein kinase and its downstream gene S6 kinase (S6K) and named it as BdTOR
(GenBank Accession No. FJ167395) and BdS6K (GenBank Accession No. GQ203802), respectively, in
the oriental fruit fly Bactrocera dorsalis (Hendel). Differential expression of BdTOR was noticed in
various developmental stages like egg, larva, pupa and adult, and the expression was relatively more in
ovary compared to the fat body. The factors effecting TOR activity, like starvation, of adult virgin female
has resulted in reduction of BdTOR mRNA transcripts in the fat body and ovary and a severe reduction in
the expression of YP mRNA and protein compared to the normally fed flies, suggesting that the role of
amino acids and BdTOR in vitellogenesis. Starvation had also resulted in severe inhibition of ovary
development. TOR knockdown by RNAi and rapamycin treatment had also shown significant reduction
of yolk protein in both mRNA and protein level with a subsequent reduction in the ovary size but the
effect is not similar to that of starvation. Taken our results together, our results report that the effect of
TOR knock down or rapamycin treatment on YP expression and ovary development was less than the
starved flies, indicating that there could some alternative pathway on regulation of YP expression in
Bactrocera dorsalis.

M43 (Key words) : target of rapamycin ~ “F § #v¢ (yolk protein) - 44 g 32 (starvation)
Rapamycin ~ L = % § w8 (Bactrocera dorsalis)
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S-2'&x2f Aleochara nigra % Aleochara formosanorum (332 p "B f) 242 5§ 2
E;’é%fmﬁf,@“ % E
The biology of Aleochara nigra and Aleochara formosanorum (Coleoptera: Staphylinidae) and their
application on forensic entomology

IEEA oL
Shou-Wang Lin, Shiuh-Feng Shiao

RNt k- F K g

Department of Entomology, National Taiwan University

Aleochara B '3z B + B i F s F s B % s RAGHERP U DM RF L F
(ectoparasitoids) o #* ¥ # § B Fd O fddE 5 R 324 S B is i A billineata »1 3 A. bipustulata %
F a2 FA T (Delia ) 2 f o bt bEERD EEZ2 754 BF Vo Aleochara g3 4
FPERFAIERL CVEERA T EAE O A EET A H ¥ A F 4 B (Diptera: Calliphoridae)
g o P owE Fe S8 B~ IEFRF (postmortem interval, PMI) e#7 % » H P g & & e 2
Zo— LY R g TR k4 s PMIe 2% Aleochara RtExe gt B A F A WA BT
G AW A BB F AR STl AP R R B B 2 > R
EF R B PMIPER « 2F 4 P cns 0 jRs A BrERf i $8 > £HE @ % 32 PMI i § 7
folde P A sk S AL B A Aleochara BrEX2 B 0 A nigra 2 A. formosanorum 03 & % R
FHEP VA cnF AN PRI AERAZ ¥ JBHEET S (Hemipyrellia ligurriens) =
BB &R EW (Chrysomya rufifacies) % + ¥f &4 (Chrysomya megacephala) & > T4~
DELAFBERA LS AR R AT A R A e g T R R R R R
DAL FRE-FHARFLAREIREFERYE TN hF I B RGE- TR o

B4tz (Key words) @ *&22 8y (dleochara) ~ % 1 # [ (host range) ~ {7 5 (behavior) ~ i ¥ o 58
(forensic entomology) ~ 7* & FF I FF ¥ (postmortem interval, PMI)
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SIS AR P H D RIS 2 M
Whether color or form is the critical cue in pattern discrimination by honey bees?

NN JET
Pei-Shou Hsu, En-Cheng Yang

RNt - F K

Department of Entomology, National Taiwan University

Since Charles Darwin described the tendency of pollinators that specialized foraging in a single flower
species, it has been suggested that the cause of the behavioral constraints come from reducing of the cost
of switching between flowers. The constraints also implicate that fertilizers have an ability to learn floral
features and use these characteristics as cues of food rewards. Objects often provide visual signals that
would be detected by photoreceptors. Honey bees evolve trichromatic color vision and monochromatic
form vision systems to receive signatures from objects. Each of the two systems consists of innate filters,
which are neurons or a group of neurons perceive specific inputs from receptors. Photoreceptors capture
quanta of light signals, which can be translated into many cues that are delivered in visual system by two
main types of parallel channels beyond the retina, one channel for colored area, the other color-blind
channel for oriented edge. So far the interaction between two main channels is still unclear. To figure out
the issue, we foremost trained the bees subsequently with form and color then tested them with opposite
combination patterns. The chosen forms are vertical and horizontal orientations while the chosen colors
are calculated blue and green. Here, we observed that the bees choose correct color but false form pattern
in following manipulations. One is reversed learning order changes into color training at the start. Another
is exchange of positive and negative targets such as blue right green wrong treatment turns into green
right blue wrong one. We also noticed that the effect of blue rewarded pattern in color training is
dissimilar from green one. Provided blue is the positive target during the training process, the final
choices tend to right color pattern more. Our results indicating chromatic signal is the main cue of objects
in pattern discrimination, that is to say, color is preferred to form in generalization. And further, blue
favorite, the innate color preference involves in visual recognition.

M 4E3 (Key words) @ g ¢ (color) ~ 35,4 (form) ~ % # (honey bees) - Bl §#%3% (pattern
discrimination) ~ 74+ (preference)
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S-4 1‘%;}%%’%% lef-2 L Fl3 % 2_ & 47
The analysis of lef-2 gene knockout in baculovirus AcMNPV

T F A LS AR
Pei-Yin Wu', Yi-Ru Huang?, Yueh-Lung Wu?, Yu-Chan Chao®

'R FEEF
Department of Chemistry, National Tsing-Hua University
T AT RA S A ST
Institute of Molecular Biology, Academia Sinica

The late expression factor 2 (lef-2) gene of Autographa californica multiple nucleopolyhedrovirus
(AcMNPV) was originally identified as an important gene for the expressions of some viral late genes
and an essential factor for the origin-dependent DNA replication in transient expression assays. To
determine the effects of lef-2-deletion on ACMNPV life cycle, the lef-2 knockout mutant bacmid (bAc**?)
was generated by homologous recombination in Escherichia coli. Virus lacking lef-2 exhibited negligible
level of viral DNA replication and was defective in budded virus production. As the consequence of
inefficient DNA replication, late and very late gene expressions were abolished. Temporal and spatial
distribution of LEF-2 protein in infected cells was also analyzed. Immunofluorescence staining showed
that LEF-2 protein is localized in the virogenic stroma of the infected nuclei. Analysis of purified virus
particles further showed that LEF-2 protein is a component of both budded and occlusion-derived virions.
Fractionation analysis of the purified virions showed that it is located in the nucleocapsids of both BVs
and ODVs, suggesting that it may be required immediately after virus entry into host cells for efficient
viral DNA replication.

M4t (Key words) * 5k 5% (AcMNPV) ~ 8L 4 3R F]+ -2 (late expression factor 2) ~ 2 F17] “,%
(knockout)
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Al-1 2 21| #£48 (Cicadellidae: Singapora nigropunctata) 2. %% 4 1 £ 3
Population biology of the tiny leathopper (Cicadellidae: Singapora nigropunctata)

HES/RLNE X TNER SR 8
Yu-Chen Lin'?, Liang Wei', Ting -Yu Wang', Yih-Tsong Ueng'

DRLL AL L B IR AR AT
Department of Environmental Engineering, Kun-Shan University
Phat AR
The Fu-Shing Elementary School, Tainan City

AT IFEAF LN h2 8| £8 (Cicadellidae: Singapora nigropunctata) ev&E¥ 4 58 ; 2
ol FdEand BB 5 3~9 % o AN EEER b o L 2 % > 5aF 10 e AIRE 0 - B IR
ROFYERDIF LA L REd - BG5S BR A o ppET IO E (& E8EEX)2.63
£0.03 mm > § A2 T g AT 0.73£0.01 mm (N = 66) ; 22455 3580 £ 2.014+0.02 mm » T 555
FZH0.70+£0.0l mm (N =51) > ppdfi< 302208 § BF b appaep it 5 2.7 1 (N=337) &% 3§
S A BI04 elcs 703+ 151 B 0 T b5 183528 % (N=4)c &4 44 % g
B At 25.0~32.9C 0 o] EMEHAFE AR S 28.5~29.5T ¢ ek w0 o) EIESEHE F U2 3 ehid

FAE o

In this paper, we research about population biology of the tiny leathopper (Cicadellidae: Singapora
nigropunctata) in burmese rosewood (Pterocarpus spp.). The tiny leathopper’s life lasts about from
March to September and leathopper lays its eggs on branches of Pterocarpus spp. It takes two days to
batch. After casting the shell ten times in about twelve days, they’ll become adults with thin beautiful
wings. For tiny leathopper’ life, there are about fifteen generations in a year. The average length of female
leathoppers’ bodies is 2.63 + 0.03 mm (+ a standard error) and the average width of their heads is 0.73 +
0.01 mm (N = 66). The average length of male leathoppers’ bodies is 2.014 + 0.02 mm and the average
width of their heads is 0.7 £ 0.01 mm (N = 51). The female’s bodies are bigger than the male’s. The rate
of the female and the male is 2.7: 1 (N = 337). The temperature around burmese rosewoods (Pterocarpus
spp.) is about 25.0-32.9°C and the tiny leafthoppers prefer 28.5-29.5°C. The population density of the tiny
leathoppers increased over two times each week before the typhoon season.

M4t (Key words) @ i 4¢ (Cicadellidae) ~ 2 8- ¥ 38 (Singapora nigropunctata) ~ % 18
(Pterocarpus spp.) ~ *%# % & (population density) ~ 2 7% £ (life history)
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Al1-2 v if ~ E£IE (Kolla paulula (Walker, 1858)) (X 42 p @ 4 3B 1 FIEAL 1 & FIRL A1) 975 ~
AEEFLBRFET
Studies on the morphology, ecology, and host range for Kolla paulula (Hemiptera: Membracoidea:
Cicadellidae: Cicadellinae)

I AN - SN VN L S N L
Hsien-Tzung Shih', Chiou-Chu Su?, Chun-Yu Feng?, Chun-Chen Fanjiang', Wan-Fang Hung',
Li-Ying Hung'

Ve R E AR § R ERRTEY B b
Applied Zoology Division, Taiwan Agricultural Research Institute, Council of Agriculture
T B AR § R EES R P RRGRERY &
Pesticides Application Division, Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
Council of Agriculture

v i X EIE (Kolla paulula (Walker, 1858)) A F>rer g L g ~ ¢ gL § ¢ B~ 4485 kL 2
"Fﬂ AEE LR S MBRLFF iﬁﬂ%\"ﬁf’%fiﬁ’»%—*ﬁ (xylem feeders) » 1T # % A &P 8 % Floh

NIRGE  FEEHBOEE  SHEBARORAIIPE B E L REFALRREFT B
%&E’r (1) '““ﬁf"ggﬁaﬁm?%;bﬁ% AT 700 E4RA 0 FREFIN WL L ¢ J Jffﬁ
i}:m:? AF RS B EEPNDFR S EER F\ BMOAHT PRSP RFLOMALE S A
DR Q) P 2009 EFAp LKA L LT AEHEER 1 F AR SRR RS
BB AR B RRE PETAED £ 5 (616 z%z)’xiwziziﬁﬁrs RAPEFME T (165~213 = 2)
W B B 4 g end m&@’ﬁ%}ﬁﬁ:géé;u%kﬁ%%ﬁﬁﬁgéﬁ %%*
RIS LT TR BRSPS ~'+/‘;;$Fe1'vgz CIRE 3 42 5L 55 (3) BEBEP M T
FEIRI VG AFEE LS #‘ TEEW Y TR SRR A 2R H Y RN
ﬁ*éﬁ%%ﬁif%w%aw@ Lok ARG A G S R Bk e B AR R e B
Efz - o R T AN TR AR T EERFES R F LN LI F A F
A K AT pismiE o

B4 (Key words) @ v i < 38 (Kolla paulula) ~ + F7 3% B~ & ¥ (xylem feeders) ~ ] fi
(morphology) ~ # f& (ecology) ~ % i # [l (host range)
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Al-3 & B % 2 ﬁ‘r“c{r;—i’ A—- B %EE (Amrasca biguttula (Ishida, 1913))
(& DA iﬁ,&,?i_\;fi DEEA ) EIEL )
A new mango pest of Taiwan, Amrasca blguttula (Ishida, 1913)
(Hemiptera: Membracoidea: Cicadellidae: Typhlocybinae)

FERFFEAKR R K- ‘3_;?-11?\
Hsien-Tzung Shih, Chun-Chen Fanjiang, Feng-Chyi Lin, Yi-Chung Chiu, Chin-Ling Wang

FrREFELR ¢ L ERERTRY BF 2
Applied Zoology Division, Taiwan Agricultural Research Institute, Council of Agriculture

2009 # 6 * T Q4 F%@ujiﬁﬁﬁﬁﬁﬁ’%m S P AR AT o 535
hIRAGEE R A F A 5* & mﬁ ¥ &0 FEeR s - Bh ) S EE (Amrasca biguttula (Ishida)) ° * f& 4 #
%@éﬁﬂiirw3&mi>_ R 1l 25 EEF a2 @ o T A dEE S (Mangifera
hMmLﬁ@—ﬁ%”ﬂE’¢#i¢idmﬁ&f&%hb?%ﬁéﬁ&i%—ﬁ:ﬂiﬁﬁm’
BENR BB G B B P AT AT A B ELR S ﬁW%é%ﬁ%ﬁ’E%WH>@§%f
B MMABRT - RS RERFE ZRBIVEDER LSRR TE > FE TR LR
BRI 0 BE FES T A e A AR50 AL B T AGR AR S AR S R
*FmpiﬁﬁP‘u“ % fra 40y ﬁﬁ¢&’%mﬁﬁ*%ﬁﬁ JASARBEDER T
%,N;Q%%Wﬁ kﬁnﬂ;ﬁ’ﬁﬂaﬁﬁﬁ% TERT HFoR T A A 0 AN
12~35 p 2 B > B RIFFH -~ > KL F 2Eich - A7 wﬁﬁm—%la#ﬁ?ﬁ¢# ¥
“m%f‘éﬁ‘?ﬁ %iﬁﬁiﬁéﬁﬁwi*%mﬁ T EFXEGRTREFELINS
PREEENETED A #%.V’M&Liémwm%vo

M43 (Key words) @ = Bb-] % I8 (dmrasca biguttula) ~ ¥ % (mango) ~ 3k (necrosis)
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Al-4 R L prsaF B ae Pl ik F AN S RS
Using polymerase chain reaction to detect the infection of larval horsehair worm in their paratenic hosts

LRV I 3 SNE G
Ming-Chung Chiu, Chin-Gi Huang, Wen-Jer Wu

Rz o Frpgk
Department of Entomology, National Taiwan University

44 % (horsehair worms) 2% />t 47584~ ' (Nematomorpha) » % f£4 &3 fm’fn HE 4 B L e
£ 300 Ekf_éj_ v xS Rk AR e MAE L A g E R A _{‘i oL B ik (paratenlc
host) » £ &3] ¥ F i (definitive host) P} % 7 2 Ff  G¢F ~ 5 ﬁt@ﬁ‘aﬁlﬁfﬁﬁdﬁ? FanT ol
ek ﬁw?*’i ’ '3-‘/’ FAMBIES B EL P R HBRAFT Fhe 2 A BB Ao 7
Frload S FBRA S AR REB R el 8 A F S 0T BT gt A rayk i o AFT Y Y
F 43 L% %1 (Hierodula formosana) 483 & Chordodes sp. 5 #1342 r 485 2 18s rDNA # jhdF
e E)- N T = %ﬁ‘“ﬂ F LpsdaF i (polymerase chain reaction) 93+ 12 (5 4B 4 % % 3 oh
WHZBR LK 37503 g B WRIFI TG 010" ng R A DNA» ¥ 2 £ % i DNA th+
o FEASHOERIFIM) E THERH LA -

B 4£3 (Key words) @ #2358 % ® (Nematomorpha) ~ %% % i (paratenic host) ~ R & frda F &
(polymerase chain reaction)
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Al-5 )l%{t%’—is:%ﬁfl KGN :\Lﬁa),g,\ e W2 I73
Susceptibility and transmission of vector mosquitoes to Japanese encephalitis virus

Fbs 4o~ H R &
Yi-Ju Chen, Wu-Chun Tu

Hod @ FrLng s
National Chung Hsing University

*EF A EA 7 (Culex quinquefasciatus)‘ﬁ Mzasx (Aedes albopictus) 3 v "8 $.3x (Armigeres
subalbatus) i?ﬁ_ivfi’)ﬁa!tﬁ—iﬁ:ﬁp K P :,{:;,;5},, L B RS SR AP A LA pfq@}% it
B o IR R RE R FAE AP ﬂ\’-’&—}b‘\)ﬁaa P BRI TR RIX 9 MpAIXE v LA I F AR
PAGUBARF S D ARERGEE §UFRS bl T W1 o AR A1 14 2 530 20°C g %
Foa i 16.67% ~ 15.28%% 11.11% » 3t 25°C % 34.24% ~ 37.50%% 15.66% > >+ 30°C R4 %] &
T6.67%  66.67%% 52.63% » 2 = fidiE B ] HF LR SMsTHA R EPLFEAL L 22
FERE S P E PR Y PR T PN RN RS ER R R Y
AR A 2 dv A o BERNT AT T 6 ’sﬂﬁﬁdﬁﬁ BOEIRY B AT B A NpE 20
Lo MR T A R 96%  T6%F T2% - i Z ARAHEE B R AD AR KT B
R ”L’B’Lﬁl“{?aﬂﬂ‘”mxfﬁ?% Pl o B G e - AR o

B 4w (Key words) @ p & %5 :I,ia-% (Japanese encephalitis virus) ~ B % 1 (susceptibility) ~ & Fdx
(Culex quinquefasciatus) ~ v R za3x (Aedes albopictus) ~ ¥ "8 3% (Armigeres subalbatus)
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Al-6 - % AR 4 Wolbachia % # F2 %
Present status of Wolbachia infections in three Liriomyza leafminers in Taiwan

SRk f smigt c&8F %
Shu-Chen Chang, Chien-Chung Chen, Ching-Chin Chien

FrREL R g REFR TR &P e
Applied Zoology Division, Agricultural Research Institute, Council of Agriculture

o AR TR P ECY LB T B3 2R 5 s (Liriomyza trifolii) ~ §FF s Bbs (L. sativae) *
7 # sa B (L. huidobrensis) » = —‘,i—]‘ A, pEIESFEl RHERZ TR DRETGEG TR oo
P dodgiB 66 % 11t hAd $fa R % Wolbachia ¥ 4 A2 20%11 b b BB 4
Wolbachia - Wolbachia ¥ ic %3k % i w2 57 2 3.4v (Cytoplasmic incompatibility, CI) ~ #4sp2 78
(Parthenogenesis) ~ + #*¥gf4 it (Feminization) % #:22F* (Malekilling) % o # ¢ £ 1 ln%e F7 7
ettt BT IsEY P B XPRD o 24 % 12 PCR 3 g Wolbachia # % %9 # %] wsp gene » 2| %3a
AL E N LA E A G E L hsr s in [ oh Wolbachia B % % A %] 5 20.8+12.846.7%
B % e Wolbachia R BH wsp gene B3|V & 5 28 > — ¥ A &z %& WA > %9 (Bactrocera
dorsalis) ¥ 0 Wolbachia % 3)4p 0 B i 99% > & & A supergroup ® = Mel group & 7|4p i & iE
95% ¢« 5 3 & FmTHABHE A ¢ § 46.2%nnr s R A 2 3 Wolbachia - B 4 53 8% st BB A T
- ¥ Wolbachia > B # 1% 7| 4 %% B supergroup ® = Cuc % Con group B » 22 4 2 group 4p i & 32
H 8% - RABELORE TR Y Y LB R 4 Wolbachia dykim > VR E R KEEZ ZR
Wolbachia | % %17 o sa Bk e 4 o

M4 (Key words):ix f = 5 < %8 (Wolbachia)~ 227 i sa Bl (Liriomyza trifolii) ~ 35 % s #s (L.
sativae) ~ & % sa FWs (L. huidobrensis) ~ wsp # %] (wsp gene)
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A2-1 ¥ & d >t feaniE b ¥ 8 L s el 2 T g
The studies on the control of dung breeding flies by the activity of the dung beetle in the pasture

BB F

Chih-Yun Hsu, Wen-be Hwang

B2 5% 4 F IR R 5
Graduate Insititute of Enviroment and Ecology, National University of Tainan

$c¥ (pasture) 24 f& & %? > % £4% (dung beetle) ¥ r2$r4] & & 4 (autocoprophagia) #&3F (flies)
FrEHE c FEES I L5 GAREL ~ WIFTT QLB § R T T
PE - HAML S P L ASBRETDETLZ > PRRECBELADISFE  FAE AR P g
Fe o AFEFNETRFNNEE X PAKARERFT A SAMER IS -PPERATEREN ERE
15BRaE > @ % 40 2 L A4 Jehfarp L &6 5 8 LB % - R I 44HEks
PEAESH B Benip I M2 2 Q2 FEFFL W HREFMERE 10 BRPIE &5
wrE AP E S BT S 1 A i 24 21 A8 ] B 14 3 B S chcr i 2 B o
FHELESH LT € BT E 2B 5 ES (survival rate) > i T 'F MuBiERFEE o k@ itd P
FH kB FL -

M4t (Key words): @ ¥ |+ (autocoprophagia)~ & £ % (dung beetle)~#&47 (flies)~ 5 7% & (survival
rate) ~ FcH- (pasture)
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A2-2 R p i 3 % B (Nicrophorus Nepanensis ) (Coleoptera: Silphidae) &% $3 & el 74302
B PR
Parental recognition of offspring and regulation of clutch and brood size in Nicrophorus nepanensis
(Coleoptera: Silphidae)

EEgx 32
Mei-Chi Lan, Wen-be Hwang

S L L
Graduate Institute of Environment and Ecology, National University of Tainan

A IABFTRAERES (Nlcrophorus nepalenszs) PO Sl *5:%%’1’ 2 Hiryp bt
"’ﬁfﬁi HRBBEEF ORI 2 AL ZHR &K - CREFEL IR D %S *%}L 4’%&28gi5g
o 'P—ﬂfi PRS0 MR N B e s R A 1S ’ﬁ‘éﬁ”fff—ﬁfgf'&#ﬁﬁiglj S HER
BR L euzy FEkE BILL /Flﬁ' ?‘;ﬁ (AR cE R ‘i;ﬁﬁ'—;ﬂm}%’%i"ﬂ ;%E%;"—: ‘é""ﬁtﬂ
BEFAEK aln\ WSS B ES S Eé‘ﬁ‘ 14 B¢ 21 p# ~2835 P& B R L LRATAT
‘f’ﬁt*}ﬁi"’f’ B R e 2 B B HMEBIT KR FF KR ATAT R L% B 2l
B ood s lﬁ%éﬁ'ﬁ'“ JiFE S AT ﬁ”p’% iﬁu BT ARE S i S B GRS R %ﬁ'l"?i

mtradeoffo

[ (Key words) : 22 & % (burying beetles) ~ Nicrophorus ~ + ¥ # (offspring number) ~ % %
(carcass) ~ 5% ¥R (parental recognition) ~ A 748! ¥ A LH I K o (regulation)
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A2-3 ~ ¥ s (Idea leuconoe clara (Butler)) £ & = & 1 &uflz =4
Study on the rearing of the Idea leuconoe clara (Butler) with semi-synthetic artificial diet

mEg CwBEAY I -faE omas' xp !
Su-Chiung Chen', Sheng-Chih Ou-Yang?®, Ching-Wei Chien', Feng-Shi Chen', Ming-Hong Ji'

'Rz ERES
Department of Horticulture, National Ilan University
TR AR R e

Collection Management Department, National Taiwan Museum

b A R SNV GRS} ’\1&”%}3'— » A wH BT 33 S A, ¥ 25C ~80+5%RH -~ 14L:10D

2 j_{%ﬁfr”% » ¥ 02 fe 3 (Parsonia laevigata) E 7 4% § Rt e o d BEE ST o L L

1&1"9“7‘1"@2@1”“7’}\ Fgf”aﬁkr-”‘“%‘ﬁ”%ﬁi’i’f HMEFHLE -8 i chg v iy
B EM LR T RHE R L - p oo kST aw;wﬂmmrf% PILE G A L AL
B A5 56.7%2 T8.3% 0 B o ~w B A GRT 5 02 B ERLIE 0 L ¥ T
FTELB I EBAFHEIART é.£§411mmmﬂg BTN MR R BS B R R Y
BHE IS B S o4 PERE R A L 1Pl 2 SAFEA Y5 1.83+0.04
g-068+0.15g ¢ " HRe1.74+£0.032~059+001 g€ > LR eLPI2l L 64.57 +0.34 mm
L AL e 6168 £ 1.08mmE o FE PSS E o UL LR A LT AT D 56.7% %

B G B AR E TR RSB T2% 38 0 VA A RAL s A R A

=4
:’E’ﬁ PLEnfie > o

B 4Ei (Key words) @ * v s@d (Idea leuconoe clara) ~ £ & = 4+ 1 &L (semi-artificial diet)
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A2-4 §icteid (Helicoverpa armigera (Hibner)) fe3 f8L & & 4 1 &4l P 2 7 &2 %5 2
N Y
Development and fecundity of the tomato fruitworm, Helicoverpa armigera (Hiibner) rearing on two
semi-artificial diets and its eclosion, mating, and oviposition behavior

EIIY 32 TR
Chau-Chin Hung, Wen-Lung Wang, Chao-Yi Wu

Frih AR g B EEA PRkl b E Al
Biopesticide Division, Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
Council of Agriculture

3 25+1°C>70+£5% RH 2 121:12D k fit #F T o vk fo f i ek (Helicoverpa armigera (Hibner)) %
AL LSRN A T 2 BT ERA o iR EL S A P H e A F AL 3.0
219070 »wp i SREEAU L 1328 142 114% 1129 » b (Q/9+3) 05 B
455426 F5F/Q 0 kX A A A1 Gl vf;}‘ﬂ Srdp s 2 B E 3,03 167 P oo MR~ 2R
2 ABEe0ui 1312 15p 1492 146 P > (v 5 048 Bsa4 5 890.7 49r/Q o 12 2 5K
LE XA ILAREEET 2 farRIAS D5 T EI 2 A RAS[ES B[ A0k 893 2
107%; MiEe X 24X 1PRETHF T 2 S WAL H R B A 0 AR 46550 2
A% FirRIA R BT A BB AP B AN Hep s LR B 3 BRI 0 2
WS 1R Q[ PRSI B U Bp s 00T 33 1 A uliE 24.4-08.4% ~ 28-36.8% « # R uRSE ~ 22
ARNEEEE 2 PR N E T8 BB AL 257 & 17.1%:
Hoack ot 2w 3 hr B4 2 %P > 28 % 2 ) PP g% > 2Bt 52 & Pl Aoy
£ 652 % 252% -

K4t (Key words) @ & v (Helicoverpa armigera) ~ £ & = A 1 &L (semi-artificial diet) ~ 33
it~ 2 k& A %i7 % (behavior of eclosion, mating, and oviposition)
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A2-5 o e fEE A A H M ISR R BiE
Community structure of insects and mites in four eggplant fields in Central Taiwan

1' %iél‘%vﬁA‘Wﬂgz
Li-Hsin Huang Mei-Chueh Lin', Wen-Ying Su', Chiou-Nan Chen®

'ARR L LA R g L EER S pRsker
Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture
e FRLT

Department of Entomology, National Taiwan University

SPGB LTHFIEE T RAEGEEH SN - "‘L%%?':r el aR e ¥
(resident species) ¥24p > 1% 2 847 (sporadic species) % % 7 ok fLF = F & (niche breadth)
ﬁ%ﬂ”f’%ﬁ5#+ﬁﬂfﬁwﬁ%ka%kv&%%%%ﬁéﬂiﬁ@ﬁﬁ%ﬁ»ﬁuﬁ%
FEBRE AARFHEFIE YR RDITEN Z HS P EIRAF L S LN ERICFR ol a7
HEERR GRMAHZ AR A BRARE Y E K B iriIay & F IR Bt TR AT
FEER $ﬁ$~»ﬁw$$»Wﬂ\&wﬁ A A EISA AT A g B 03 A = (niche

Aragfe EHFANI PR EEAES LA A A RBEERSENLE - ﬁz;\gg RS LS

overlap) LH etk T RIF B 5 ARIT o :}F‘af’ht—fﬁ?i gfﬁﬁi’ﬂ’ AR E
;M :}ﬁ‘ ]“_:L_?{ FEFRE R G E 5 (Scolothrips indicus Priesner) — &> H 2mip 425 99.8%
a:é’ IR S R XA G R B e g A
’Bﬁ ﬁ*ﬁwmhiﬁ 245 fRidp s TS

K4 (Key words) @ i-F) (eggplant) ~ #¥ % (community) ~ # & A =% & (niche breadth) ~ # & A
=& & (niche overlap) ~ 2 ¥ % ¥+ (biodiversity)

362 HBEEHSS T NEFHENY



A3-1 ~ B ¥ (Papilio memnon heronus Fruhstorfer) % i 484 4314
Host plant preference of Papilio memon heronus Fruhstorfer

B Fo A s
Wen-Hsien Tu, Su-Chiung Chen, Ching-Wei Chien, Shu-Ping You

Hw i~ FHEF
Department of Horticulture, National Ilan University

KRS LR PR GO P A 50 25C 0 80 5%RH > ik 140 10D P2 £ fi ¢ o 4k
WL x4 B A% T &4 (Citrus microcarpa Bonge) petg (C. sunki Hort) ~ #& #§ (C. limon (L)Burm f)
% 4h+ (C. grandis (L.) Osbeck) %2 % i fif &% > d 25T > ”B"E’*‘?*‘?~ BEF R 2
66.7% i & Fitt iy iF F b 1S 3 S0% - B - g 3 S BT UOH T e kiR f 34735
0.70 P > & b+ 5T p ko & 0 F 46925149 B BAFHEE G- $H A ERELRIFLET M
FLPH AP uARBRTAr BFIMYEMFLE B S0 42 2§ SRR
(Chi-Square of goodness of fit) #gae2 vt (P 1 0) w fBFL Y FHE 111 Pl b &
RIFEF o 2 42%3 35 123%5 Bt o FAEA K Y o B0 51 0 AT U > kR
rfEFLELA T O URFEERET LR RFOTEF 0 UERBEER RS FRM 2 F T
B MV RN EAEE FenE L E o

M43 (Key words): ~ B Yk (Papilio memon heronus)~ % i f£ 4 (Host plant)~% 5 (development) ~
# “F il 4% (ovipostion preference)
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A32 » FEARTI M RFENEE 2 ELY
Field survey and life cycle of Cheilomenes sexmaculata (Coleoptera: coccinellidae )

EIRE ~E2 B
Pei-Min Hung, Wen-Feng Hsiao

W Ex 525 FT iR
Department of Bioresources, National Chiayi University

> iEEA A (Cheilomenes sexmaculata) 3By 2 p ERAF > Z T Aenb B o 277§ LT 5
# (diversity) 33 & > p 2008 # 9 % 3 2009 F 8 7 A A s 17TRZHRI Sa ki 1 2x2km
CRIERES N RBEFFIRAEEER EREY 2B Er - F T RES L BB %
B o 2 RE 2008 & 119 2 2000 # 6 ) Wb REERE o F e A (lifecycle) -
Trebgrw 206 SEAA G R QAN 0 AP TR PHE TR S PHAEL S R SN [HE TR
45 & p 230 &k EeT (Lipaphis erysimi) A8 o %812 FEAL RN 4 X 2 BH Y
78 % ~ w1l X i3 o308 BFEW LG RTRAAFEL > LFRMAE ] 0 F
WA Pk o TP EIAAPE ) VAR 25%NEMEKARAIES b o T RIPHEFT R
FRBEEEAGEY 0 Q23 RGBT EAT PR o ITE K RELBE A H T T AP
(predators) HB~iS B ESELA 0 S PR A L o Fa G EY A BF L 2 F > B FIRAY AR
BWERY CHBEFY ORISR ELHAE -

K4t (Key words) @ = EEAA (Cheilomenes sexmaculata) ~ % ¥ 1% (diversity) ~ i 3 #7 (Lipaphis
erysimi) ~ * gr (predators)
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A3-3 8 B ¥ 2 E L% (Oligonychus litchii Lo et Ho) 2 % ¢ % & “r £ 2. J2 58
Influence of temperature on life history and oviposition of Ohgonychus litchii Lo et Ho

M 3
Wen-Hua Chen, Chao-Yu Li

R2 B LS S F R
Department of Plant Medicine, National Pingtung University of Science and Technology

AT 15~20~25-30~35C 7% b 208 > kb 1200 12D % 4p 4 55‘. 70+ 10%2_ 728 48 ¢
Mo EfE a’_%f PEE AT AR EW (Olzgonychus litchiiLoetHo) » ¥ % ér xR L F 7T ¥ 2
APEAIFBRRTZH o B5 T AFE [SCHAKE %‘Fﬁzé”f’a‘—l“ » 15°C MR i
Wit 66%’ M 20‘25 3 30T rimit F o w5 9598 %2 06% » %8 vH L 15CiEiE 44 p
P H Fy R Fi2084% A 0CHRBFTHEZFL106P ﬁx»’fﬂv A ERE T R ,,";'_E{ A

iAW AP 116 fr 11.4TC ~ #5114 40 119C ~ mE8 % 5 5.7C ~ (6 F8 5 12.1 4= 10.5C ~
I ARdsE 11040 10.9°C 5 e~ 2l 2 &8 2 3 z;}%ﬁ’ln\ | % 97 65.54c 774 p & (degree days) ~
4%327??2755@1‘”-&»&“;386}:‘15:‘ %"»51284{?276551 T3 G\;"%I; 161.1
T 163.8 P B o FdsE FILA kY ﬁ%ﬁk{’ CH B 154020CFE 30 p ot o 2B A 30CHEE
FRG 8P AT EEFERASF A e _w“p'%*ﬁ REAFPERER VAL A 25CT L
oEvpEp g Qlk—%,"jé 35k a5 @m i 20CA R b2 1545 50 - i.sgé_ﬁwiﬂ'm
20°C“ﬁ 2 h 60185 B F 5 @ fs RepaEt (sex ratio) o0 AR ESELE A 1552025 %2 30CH
A TSR >h N B AKREWEMEEA 24 7 (arthenotoky) » TR LM HwRIE R A S
oG e PpisT A e N 320-25 2 30°C 2 {8 tppzepbat 2wl 4 0.73-0.75 2 0.76 »

M43 (Key words) @ 2 = £ &% (Oligonychus litchii) ~ # % % (life history) ~ #A¢#g & 22 4 78
(arrhenotoky)
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A3-4 8 REP B E HEFE2 P
Temperature effects on Myzus varians (Davidson) (Hemiptera: Aphididae) population

i i R~ §RE E
Chen Ying-Hsing, Kuo Mei-Hwa

Had g Fh[g s
Department of Entomology, National Chung Hsing University

RBEHRBEF F ZET (10C ~ 15°C ~20°C ~ 25C ~30°C ~35C) » t4 E 29 (Myzus varians) >+ %
d a8 B4 (Clematis gouriana) FE#A2 T2 TFRF -3 &3 BENE - B5TCHPHEET &
FERETIAVRFE P I0CI 0CHHEY L F T EFREFLRYFAIT FIH T RHE S 200
PR ETREMES 286C - 20w vEFRd 100412907 = 2R % 30Cen727 = 5 =87 &
fd 10C #6633 3L 3 30CH18.67 % ; e B &3 [5CT Thr b 2w g7 25 &3 (8
ShoA Bl R A () & 10T (r=0.0587/% ) @ &4 B & 20°C (r=0.1505/% ) ; # 5 &
() 20T T B (L= 1.1626) 5 %R H b B 2 EH A A 15T (Ro= 194 F 8/ #7) ; T4

RONEER A 10T h % B (4678 %) » SEE A H 4 £ 30C 3 Bl i (14.66 %) -

M4z (Key words) @ +¢45 &7 (Myzus varians) ~ 4 é (longevity) ~ %78 % (fecundity) ~ *%¥ 1 £
(demographic parameters)
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A3-5 feg S fE Nt A Jﬁﬁ”‘fﬁﬁf" 2 5
Effects of rice varieties on the reproduction of major stored-product insect pests

EEEE %a%‘~wm“2 iﬁi B, ok o
Me-Chi Yao', Chi-Yang Lee', Ming-Hsing Lai’, Shu-Mei Da1 , Kuang-Hui Lu’

"AR R LR g R Rk B e
Applied Zoology Division, Agricultural Research Institute, Council of Agriculture
VLR f R ERE
Crop Science Division, Agricultural Research Institute, Council of Agriculture
LIRS
Department of Entomology, National Chung Hsing University

oA afEBE kel AL & T A 5B E (Rhyzopertha dominica) ~ # % (Sitophilus oryzae) * % i#
(Sitotroga cerealella) % = 74 - ;;E"ﬁwfg: SREHIET /2 RA BE AE e kS
7f§_( B755. ¢ R T1EL 5 11508 & @ 4010 5L) :@fﬂ“ﬁi’é‘% wra-mT A 10 8
WEHBRR SR Ak AR ’i"*’?%fiﬁ 290X A AA R A BRI HEE A
S5 punee B AL L TS EAT AR K T B S BT M LR A GE LTI
Bt o P 4010 5L B5E Rl Z‘M«waﬁ”*ﬁ_niﬁ»m‘i' é’*“rﬁ A oo i o R TIEL BRE
R L AT ngmmﬂ- T% o FURBF 2B 71508 S 1130 A 45 2 HE &K %R
EATEFREIREY F30A B > L AR IO X TR T od BERETORTISEH B R
RETALFAFE S ARGFEHR RBELDIFRL SR BT T [FLE 2 BHR Y -

L

B 43 (Key words) © ## 3 ¢ & (stored-product insect pests) ~ #>3k & #& (rice variety) ~ 2 &
(Rhyzopertha dominica) ~ ¥ % (Sitophilus oryzae) ~ % & (Sitotroga cerealella)
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A3-6 ¢ it * FRHE R E R TRERE 1P Rk 2 PP
The Effect of Exploited Resources on resource selection and exploitation strategies in
Callosobruchus maculatus (F.)

T~ R ~ E AR
Yen-Chiu Lan, Chi-Shin Chang, Ti-Han Horng

SR EARFRESS ALY

Department of Leisure Resources and Green Industries, Leader University

® X & 9 (Callosobruchus maculatus F.) 2 dpfi#-P 4 6 Fi 8t » + Ri{ger2d a1+ 48
TpHEe D T MR NA PER AT F RO FE o AR T RS T ORE R
REZENFTR2o L0 ARG H - FF ;: G R S e R i L o
AR A RERIATEIDG Ao ARRAT RE QMR E N TR TR AL AT
Fehpe B9 o WA BT R 22 B R RS FIS A TR Rk R g p::“,’%? %%

B A Prﬁ;\gfwrﬁyfép,);zﬁuig:‘ » - tr@%;'—g%{hwg‘.)\ﬁfwrmﬁ,)%z?p (x =3.24,
p=0.07)> I_'_Eu%iﬂ* ROF- e (X =6.76, p =0.009) - ¥ M \x*:ﬁiﬁj@’mi}b*”f/p?lfppz)ﬁlﬁu

""I" EE? ﬁ}lﬁ'}’ ﬁﬂ%i. ﬁéf;f'v;f\“xw]’\ °’—)§6F?}ij ﬁ*"2mgﬁ_xg“>\ E"“ 'V,Lﬁ{"'a‘f/ ”—ir’ﬂ?
/mpw'mﬁnrs (x*=736,p<005n=11)> 2 - &» FhEF T ’}Jﬁ‘f”—li”fi v g % 1327o 2
FAPHR rﬁ%zmﬁiﬁ~p/ﬁ!ﬁmﬁ ARRE R R FEN XX =025p=0617); ¥ ¥ <3

}H

‘f’*’k’?-”“'h’ ’L&*"’;‘ué;*m&é (X =2.25,p=0.134, n—16)’ e prer 8 R P ey Ap R o *“ﬂ?‘?* )

/)EI/T" A ""’*‘”’ ﬁ-li”ffl)- g L2509 m“R A KT EE g L 3060 A PR F R

r5 (p <0.05) - p GSEBTIEAT AABCFTRRZDITEALL I FUEFFRT T TR
KERJEFF B “é_f"‘_a_”;ﬁ?ﬁ EARL R 4 AR LR TS o

M 4¢3 (Key words) : & % (bean beetle) ~ A “F {7 5 (oviposition behavior) ~ & #F {4 (oviposition
strategy) ~ &F* § & % (trail pheromome)
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A4-1 & 8y FHueCOl B 7l i o 2
Genetic compostion of dragonfly and damselfly from Taiwan based on cytochrome oxidase I

B EY R
Yung-Jen Lu, Wen-Bin Yeh

Hzd @ FRAF %
Department of Entomology, National Chung Hsing University

SHHHAD £ 144152480 B Y A B ETE S 0 £ G S3 Bkl D R AH S A ¢S
ARCEIR AR CEZRNZHEFADE S FEBELL pﬁ%ﬁpmﬂlj@fgs E A A ET U R
M e d % 1 (cytochorme oxidase I, COI) £ Flsh DNA F 7| » 1% 5 & ff e fic » 12 2 $534 P COI
N R S L S SR PR g e
B BRR o AT A LB RSP B A e P AR R RERA A R JJ—J' % 'PI
il p &ﬁfw\'“ﬁif}{ FiP L LR E T EHB AN RGN F AL TS ‘a‘“i‘l T b
HEXE 3 A fL;Pe,‘ELo P e SEHREF LA 80480350 BHA AL ReFEEM

g A8 \ﬁg.lgzu}{ %_—;‘g}ﬁ‘_% e BB é,_r,,-’fg )E',"_‘}L ML P 2 o 4~ Eﬂz‘ﬁﬂln\fﬁ'”'%ﬁ"'ﬁjz-ﬁaﬁ:r
“"F’ AJ:”R%*&%V—‘EI EAEEF PR EREERE s FFATFARE S A 12% 2+ 0 ]
S8R M«’M 1.0% - 3 “gz/’;\ﬂ}'ﬁ'éﬁ—? ) ﬂafg,z:;fép\mz Pa;kﬁ 5HE A 4\, fe ra—'—g]ﬂ'.;;%?
PROFEEHEFITRRETEE G RS A AR R o B P R4 SA LI BMITR Rk A B2
DNA ?"} S R - ‘H)/;K)‘*;F\z'fr-/?""‘ ?Fﬁiikmi\/ﬁl; Ao SOPRATER IS o

B 4E3# (Key words) @ #7344 B (Odonata) ~ #3548 sm? ¢ % 1 (cytochorme oxidase I) ~ # 4 i% 7%
(Barcode)
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Ad2 St A EL S FBHT AL LB GRS P BH
Development of a biochip for fast identification of several species of plant quarantine important tephretid
fruit flies

]‘ﬁ-ﬁ :Q{_??l} \jﬂii ‘f;ﬁ'k’/‘ %Fﬁ
Yen-Hou Chen, Wen- B1n Yeh, Mei-Hwa Kuo, Man- M1a0 Yang, Kuang-Hui Lu

Hod g Fh[g s
Department of Entomology, National Chung Hsing University

%?T'l‘»?-‘-‘fﬁ%é_iﬁ? o FAAEFREARE NG F L2 FRAEL NS REpHE AR E
Bz R @Ry RET A2 A 7"4‘—5 TIBHE S R L H g BT - R
ik My P e ,é o H AT EI LR o AT :}i,“- 24 2% f*fr=x H = I (cytochrome
oxidase subunit I, COI) = NADH 4 i f#=t ¥ = IV (NADH dehydrogenase subunit IV, ND4) % =t &
= V(NDS) £ A F» 1955 B "v’Ji&’ﬂi DNA A 7] 4 u| Pzz*“iwa Ptz zl_srﬂ#%'i Bz i
713+ (universal primer) & * % € R & pri 4f ¥ /& (multiplex-PCR) 2. > j# > E R TH 7T F %
5”*»35 AFIPEE-Hr > N2 EFiBF- AFPEDNARAZ B ;.J{*L*;';’ea?:@ 1A
- M eh% P L dF - (species-specific oligonucleotide probe) » * 1 g iF2 4o f B o p o o A e
aa?xti«ﬁﬁ: AR E - H g 22 e ”;ﬁrﬂ RIPFULHBEELFB, 2L %7
(Bactrocera dorsalis) ~ > § W& (B. cucurbitae) ~ s N5 5 (B. tau) ~ ¥ Af % 5 ¥ (B. oleae) » * ¥ %
4 W (B. papaya) ~ ¥ L % 7w (B. tryoni) ~H ¥ % F ¥ (B. carambolae) ~ ¥ ¢ 4 % F ¥ (Ceratitis
capitata) ~ *v# v* % % F ¥ (Anastrepha suspensa) % ¥ % % F ¥ (Rhagoletis pomonella) % -

M43 (Key words) @ % § & (tephretid fruit fly) ~ # # & % (biochip) ~ #3148 7L #] (mitochondrial
gene) ~ #FE_ (1dent1ﬁcat10n) 124~ #& £ (plant quarantine)
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A4-3 543 P HORETL R LA £
Multiple biotechniques to identify Bemisia tabaci complex

Wiz g 2
Chia-Hung Hsieh', Chiun-Cheng Ko'*

LEE S AR o E O
Department of Entomology, National Taiwan University, Taipei, Taiwan
CEET B FE S Jok ARy

Research Center for Plant Medicine, National Taiwan University

I & (Bemisia tabaci (Gennadius)) & & Rl s 2 £ & E ¥2 4 kRS AR AR
oI INENMNBA T BRI ES P RERIERES A REEAT R ’i[ﬁ?ﬁ @%’]’Eiﬂfﬁi—% 7
THAEF L TARRAA - BULRZRARIFZRAEB IR IPEF PRI CTRFEAS
28714 # -] 44 (biotype) & 13 A|:f @ ¥ (genetic group) °c AT B F % fé_i P HPFE R N
A EHEZL P—si T o TR P S B g w3 (sequence characterized amplified region, SCAR) # %
AF & VR & pF4asl & i (multiplex polymerase chain reaction (PCR)) #=# #jiv » % % &8+ H =t PCR
TV FEE LS 6AA LR s B TR R R & fR4as) F R (real-time PCR) 7rARE * ATE

b hAE & EE R n waE kAT 2 B Al4e Q A4 o) A iAo 2 SNP (Single
nucleotide polymorphism) % & #2% 3* SCAR % & -+ TagMan MGB probe » % % %;' —r ARER I 47
CEHEER > P {4 Multiple real-time PCR Hibeid B i I P& iR % 414 ] iz eno
Real-time PCR # ¥ 7 z,,fﬁtﬂ_é"kfﬁﬂm R AP ERE S AZ > T AT T E LAMP
(loop-mediated isothermal amplication) #Z B A|{r Q A1 A ¥ | & -LAMP 252 Z 5 F KR E~ 7
ZEFTA O PARTT IR ETES > EFERETP he AT AR L T (liquichip) 2
B RS HURAA 0 11 VeraCode # 3 AL £14F 6 212 4 [ JER A e 4R SRR R
B2 4 S ?‘L‘(’fﬂ R UL R -

B4 (Key words) : #5 & (whitefly) ~ & £ (pest) ~ A 7|45 ficit 3 t§ % 3 (sequence characterized

amplified region) ~ 4F & ;% B & pF4a4) 5 & (multiplex PCR) ~ I # T 2 & B & persash F &
(real-time PCR)
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Ad-4 4R B (Chordodes sp.) en& 4 i = 8 F 2 58 53¢ (Hierodula formosana) 35 fi 3 4 22 %
Parasite-induced morphological changes in interaction between Chordodes sp. (N ematomorpha) and
praying mantids (Hierodula formosana)

LY I 3 SNE G
Ming-Chung Chiu, Chin-Gi Huang, Wen-Jer Wu

Rt k- T K g

Department of Entomology, National Taiwan University

44 % (horsehair worms) 2% >t 47584~ ' (Nematomorpha) » % F£ 4 & 3k # #ﬂm%iﬁ I ol
EAF A ADRAFAF (Mermithidae) ,aﬁﬂzi:-ia:, BAEE frF A T 0T b4 F S AR 2 o
o BB Y LauBR B MU F 430 2 5 (Hierodula formosana) ¢ Chordodes Sp. o AP B K
B Ay A SR A0 um BT DBt 2 0 2 SEApIgE ) K4S b T
FUALY 0 f iR E L d AMAE L RE bl A A T F R DA SR R R
ﬂq &ﬁ" oA RS N &) frpsedp B Bppie - AP Fl L M R BT RN DF 2
¥ i l}lﬁ% LR T o @ SRR A G A RO F e n FivEE L ]“”flvi“ Dt/ 2zE000 O
FRERADFLM G o

M4t (Key words) @ #3586 F [ (Nematomorpha) ~ 485 & (Chordodes sp.) ~ © % % & (Hierodula
formosana) ~ 7§ #x % (morphological change)

372 BEE&ES T NEHENY



Bl-1 F'Zdci=ph FRPFE F-p A BE A F2 o AR AR AEFLRG A
International cooperation project of digital contents and technique- International cooperation of
Taiwanese insect type specimens in Hokkaido University

HE 2 Ea g as
Wei-Heng Lin, Tsung-Ju Tsai, Shiuh-Fang Shiao

RNt k- F X g

Department of Entomology, National Taiwan University

pAarEEAE (1876) 2 p2p & kEEFT 2 L4 2% E&E # 4 (Hokkaido University
Museum) 2- % AHEA R E EF o REBBAWFEL 1896 p A 2 A B T A5
# (Shounen Matsumura) %328 - 24 ¢ T & Len 2 84 gixep »uﬁ, ) lyiﬁéﬁ'—)j} 56 #& (4o
® b Y Atrophaneura horishana Matsumura %) o 3712 % AR A 3£ 47 A H9Y 4 F LB EE &
gf; »I()@%}a\&g \ng*pr S ErEp 2 Hep :{1@;—4!\ V- BRI EERER T RENM R F G

SRR f LR CERE C 2iep (GBI B AEAD AP - 3P4
ﬁ*}i’lﬁ Fopt ‘&iﬁd "J,J% bR B A mr.,-‘?,i puﬁ%f;,\ﬂ—-ﬂ\ 7. ’}—'—mﬁﬁg Baay < BT LR
E AL A Q{dﬁ-ff}%ﬁ-%?’ﬁzn ;g\ (digital image) > ;8 %5 T &k 'J:E?é'u”r?bﬂ,a’p‘:
FRE AR LEBEE R AGEL L E L RIS R AR S F ‘”éﬁ% A e
AL R[22 P SHRER % o At g IFPCE S A R GHIRA TR G siep 35 B (o
FoP A E) B 442 (FHAM - X AHE) e 81 R (WA FHAE) - e
P10~ 2xep 442 H x@%t&"—pﬂ\ 124 i+ %

B4z (Key words) @ p &4 j43f ~ & 4% &4 = 4 (Hokkaido University Museum) ~ /4 & % & $05¢
1%~ (Taiwanese insect type specimens) ~ #c i B if (digital images)
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Bl-2 ® STz 4 B H
Value-added applications for insect specimen digital archives project

HEZ o ERG - ek
Wei-Heng Lin, Tsung-Ju Tsai, Shiuh-Fang Shiao

RNt k- F K

Department of Entomology, National Taiwan University

WOR B SR A (insect specimens) 3 & P fﬁérﬁ?%%kﬁ AR Aoin B E AL BT S R ik
PR R AR IEE G R AT U RA R T HRAR A2 T R R L
BY SR ENREF SRR Gl HEBRE T2 PEFL NP R f FHRE KT s
Bapra o AFENF LA AR AR ATR ARV ERL AH OB ERT R 2R AR
FAHE > FRELEATOTRE* M MEZATAEDE AR IEY T o P F e 3D Rk
> B %83 (3D digital insect models) (R AL F = AR G I H BT 5 F 5w DA R EHAT N,
Pae A A 140190 23D B Mo e 2 P A2 )R 2 R FEE AT L (online
e-database) (3 B4} AL BB EWE 2 A WS LT p B2 - BF T L5 21,579
T2 R B[R L H k) B BAp B 4o Flash # 4 (insect animation) (3 ¥ #{r+ {
BRI OE[RBBEETEY e 0 2 2R f flash 4 39 R > A AcE D ER
ATHEAE) TP RFPFELIEOP FEEEIBD N MY B IV BEITAREE
B PRES T R E E L AH -

M4t (Key words) @ % & 4% (insect specimens) ~ #7 3D 8 e B f2#3] (3D digital insect
models) ~ & F > 2 & R 5 fF §E2 (on-line insect e-database) ~ * f fritds F  (insect animation)
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BI-3 £ RFAAF (Hrep @ R ARF) F8
Checklist of Endomychidae (Coleoptera: Cucujoidea) from Taiwan

EREE RN I R
Yu-Tang Wang', Chi-Feng Lee?, Ping-Shih Yang'

RS R S
Department of Entomology, National Taiwan University
PR EL R L ERRTRY B p e
Applied Zoology Division, Agricultural Research Institute, Council of Agriculture

cHBRIAAA T BT 2 PEY R FRIEFEE PREEERE 40 o A L 40
ArREEEL CHRPAPEAZE FEY 2 L R LR R R R BN A AR S
PR AR B TR ) DR B L B LA A BT BRI F AR
EHF LRI ORI L2 (1928, 1931, 1933) erdfp 2 MIRE F AR K R k80 10A S
RTR AR 0 B ¥ 648 (Eucteanus hardwickei (Hope, 1831); Eumorphus marginatus (Fabricius, 1801);
Indalmus kirbyanus (Latreille, 1807); Saula nigripes (Gerstaecker, 1858); Spathomeles darwinista
darwinista (Dohrn, 1873); Trochoideus desjardinsi Guérin-Méneville, 1838) #x % 5 ¥ % » -+ chk
& > & Trochoideus desjardinsi 5+ % » G efisg » AT LT LI A6 Y4B L&
waw o B¢ 2 fA5 P iEiE & (1938) B & enfddE 1 Cyclotoma indiana (Gorham, 1897) J&
Cyclotoma formosana Chijo, 1938 » Atrichonota flavipennis Arrow, 1925 & % Endomychus sauteri
Chajo, 1938 » @ H 43 8 % Ohta (1931) # % <3¢  Indalmus indicus (Gorham, 1875) &
Indalmus quadripunctatus (Ohta, 1931) > Brachytrycherus madurensis Arrow, 1920 J& 5 Ohtaius
mushanus (Ohta, 1931) 2_ &5 3F# T o = # § w % (1931) che s~ F 40§ 5 48 > ‘,’T‘. PSR L3
(1928) R4 chkedket > * 37547 S8R a4k 2 ¥ 646 (Danae orientalis (Gorham, 1873);
Lycoperdina dux Gorham, 1873; Lycoperdina mandarinea Gerstaecker, 1858; Mycetina rufipennis
rufipennis (Motschulsky, 1861); Parindalmus quadrilunatus (Gerstaecker, 1857); Saula japonica Gorham,
1874) ¢ e ¥ & % ALk > ¥ ?t Asymbius crinipes Gorham, 1896 J& & Asymbius formosanus Csiki,
1937 2 45382 > @ Cyclotoma coccinellina Weise, 1903 % Eé%?-}’? B henfdag > Sekd AR
APFZAEA FIPARRETL S FLZEL AT -

B 43 (Key words) : 4 # (Taiwan) ~ 7% 84 % 4 (Endomychidae) ~ % 4 (checklist) ~ 4 ¥
(distribution) ~ % & & A& (Shiraki collection)
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Bl-4 £ &~ ¥ af @=p @ 2 dlf) ¢
Checklist of Erotylidae (Coleoptera: Cucujoidea) from Taiwan

Blw ' zdg gyl
Shih-Pi Kao ', Chi-Feng Lee?, Ping-Shih Yang'

LEE S AR S E P
Department of Entomology, National Taiwan University
PR EL R L ERRTRY B p e
Applied Zoology Division, Agricultural Research Institute, Council of Agriculture

SFAFP T SR G s 115 Ao ¢ 7 #HCE A Languriidae (R~ ¥ A AECTERE AL A
Languriinae) fr— v A & 44 (Cryptophagldae) fasg o HY g 28 fasERR B o ot LhE HE S
FHh8TE e dfgen® L~ ¥ 2 LB LA 1?—;7&;«"’[;1% -9 Tﬁ;\ﬁ%—d\ﬁ%’m 3 AR o T b
L H P ISR AERR 2P > AR R YA (Araki) S # & mvféz»;' 28 fEdR Rk ERp
R Rz (1928,1931,1933) = #%§ = 2% (1929, 1931) 2 ¢ g A (1936) H P #rrep AL AL 8
oA F AL 2040 < FALFE? F (1964) 4p 20 ¢ it 19 f& (dulacochilus doriae Bedel, 1872
Aulacochilus  humeralis Waterhouse, 1884 -~ Aulacochllus quadripustulatus (Fabricius, 1801) -~
Micrencaustes lunulata (M'Leay, 1825) ~ Episcapha quadrimaculata (Wiedemann, 1823) ~ Episcaphula
andamanensis Gorham, 1888 ~ Episcaphula hislopi Crotch, 1876 ~ Episcaphula philippinarum (Lacordaire,
1842) ~ Megalodacne luteoguttata Crotch, 1876 ~ Neotriplax rubens (Hope, 1831) ~ Cyrtomorphus
bengalensis Guerin-Meneville, 1841 ~ Cyrtomorphus moultoni Kuhnt, 1910 ~ Triplax apicata Crotch.
1876 ~ Spondotriplax endomychoides Crotch, 1876 ~ Triplatoma macleayi Lacordaire, 1842 ~ Coptengis
melvillei Waterhouse, 1887 ~ Trichulus pubescens (Crotch, 1876) ~ Hybosoma striatus Gorham, 1883 ~
Thallis polita (White, 1846)) '+ 8 % A& & » ¥ ¢t Aulacochilus janthinus Lacordaire, 1842 J %
Aulacochilus sibiricus bedeli (Harold 1880)2 45 35-F € ; # "5 A & #1 ¢ Anadastus insularis Harold
BiirEr> B 7 & (Callilanguria luzonica Crotch, 1876 ~ Caenolanguria capitallis Harold,
1879 ~ Caenolanguria nilgiransis Gorham, 1903 -~ Macromela longicornis Wiedemann, 1823 -
Parachadoxena trifoliate Fowler, 1886 - Pentalanguria notopedalis Crotch, 1876 ~ Tetralanguroides
mouhoji Crotch, 1876) ‘/T‘ = # (1931) 2 = %5 Pk (1937) #EAH IR B o0 LG BRI E
A o e A Wegrzynowicz (2007) % F| » S8 A GfldE 0 VoL AL TN S o

B 43 (Key words) © = ¥ #i 4% (Erotylidae) ~ & # (Taiwan)~ % 4% (checklist) ~ » # (distribution)
% A {& & (Shiraki collection)
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B1-5 ipld dudd & doehfd i 5
Testing geographic modes of speciation in Euphaea damselfies

2ikif R8T
Yat-Hung Lee, Chung-Ping Lin

FRABAEL 6T X

Department of Life Science, Tunghai University
PAGERE 2 3P AACRE N A HhRBE B e X ST IR P B A AR M IR &
WHld 2 v ARBFF 5 L% o Mayr 21963 E4 I A A E > BB 2 ARREDE LM o Vi
BRrL A R Iill;{%i*u{ﬂ 8t (allopatric speciation) > FLP? %3 € Flpr 1L A Fip > $ R LT
AFR T A2 30 e R S HOPEA U 4 BRIk A B g + > a 2L Flenk =t o 1T E
iy EATEOR BA TR TR AA b i BT L BT - BT ;ﬁ“g} e B
W S AT E oL AR F AR JLEAFEREFEFORFICRR G AT HREE R
duid B chw B 3 78 Euphaea formosa ~ E. yayeyamana ~ E. decorata ~ E. ornata > 18P 8 3§ 2 & i chp
iEo 2 A E G AT A o A* COI e ITS #h FI#7 &2 3 e 1 B 8ot E. formosa
{v E. yayeyamana > 11 3 E. decorata 4v E. ornata » %) 2_7 4 463 %ﬁz’ 454 TR/ 2 B | FAL
NRRFH B - P33 KMo Bt PP A TR gt ATF RS R T IM ik B3
FREEE BB FRFELBAFFC A LE T A AV RYBKRFE LSO BIRETRELEI R LR 2
IR 8 erfissy (my=my=0)° B m 1% COII~ITS ~opsin fv EFla = f83 F)#r A 70 % > 03] E.
Jormosa v E. yayeyamana ?- %3 % ¥ hfh F) > RigthenS R R E 8 { F Ak Tk
N RFEE o

M4t (Key words) @ fa it (speciation) ~ 78 F]2 it (gene flow) ~ % A F] & T4 (multilocus data)
#B# I3 (isolation with migration) ~ Fr 3 & i* (parapatric speciation)
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B1-6 & * 18S {r 28S rDNA 53t & 5 I £ il b %
Phylogeny of Thripinae using 28S and 18S ribosomal DNA sequences

Lo~ ERE ¥ £3
Wen-Bin Yeh, Yi-Sheng Tsai, Mei-Zung Tseng

P BLERLBE NS NPT
Molecular Systematic Laboratory, Department of Entomology, National Chung Hsing University

Thrips are very serious agriculture pests. However, the phylogenetic relationship in thrips has been
discussed rarely. In this study, we are trying to use the 18S and 28S rDNA sequences to discuss the
phylogeny of Thripinae in Taiwan. Sequences about 2800 bp of 28S rDNA from 51 individuals of 33
species within 15 genera, and ~1800 bp of 18S rDNA from 62 individuals of 36 species within 22 genera
were undertaken. In 18S rDNA sequences, substitution pattern was similar between transitions and
transversions, and no saturated effect was found which indicated the sequences of the two genes have
phylogenetic information. The variable regions of 18S and 28S rDNA sequences were excluding in
phylogenetic analysis, both pasimonious and Bayesian inferences indicated that most thrips genera are
monophyly. Results from 28S rDNA revealed four distinct lineages in Thripinae; the basal one included
genera of Frankliniella, Bathrips, Ayyaria, Scirtothrips, and Anaphothrips; and the advanced lineage was
composed of Thrips, Bolacothrips, Microcephalothrips, and Stenchaetothrips. However, species of Thrips
might not be a monophyletic group. Several Thrips species are relative to Microcephalothrips and
Bolacothrips, and some with a close affinity to Stenchaetothrips. Phylogenetic inferences depicted a
similar tree topology in 18S rDNA sequences, but Panchaetothripinae constituted a long branch. Our
results revealed partial resolution of Thripinae phylogeny, however, it will be elucidated robustly as both
18S and 28S rDNA sequences of each examined thrips were acquired simultaneously.

B 40 (Key words) © 18S f: a4l 5 PipEtapt (18S tDNA) ~ 28S P pEafi4 § Pipk e (28S
tDNA) ~ 4] 5 (thrips) ~ & st4 #f (phylogeny)
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B2-1 ih A E s 2 FR 4 FE RS 9 AT FE
Screening the vegetative insecticidal protein (VIP) genes from Bacillus cereus and Bacillus thuringiensis

EREEERNE R SRS R U U -
Yi-Chun Chen', Feng-Chia Hsieh?, Bing-Lan Liu!, Ching-Chou Tzeng?, Suey-Sheng Kao*?
g g g g y g

RALEEE R 2 A
Institute of Applied Chemistry, Chao-yang University of Technology
S ER S S S e 1k
Biopesticides Division, Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
Council of Agriculture

i A ¥ 4% 5 (Bacillus cereus, B. cereus) & gk+ B (Bacillus thuringiensis, B. thuringiensis) .7 iz %
Sachy &2 KA T e i 2 ¥ - B2 & Ry R MBS I (vegetative insecticidal
protein, VIP) » AR F 5 % = R FA Fd o pm 4 2 [EJ% AP RP I ¥ 4 L VIPL ~ VIP2 v VIP3
Z % o A3 & B cereus BCRC 12811 ~ B. cereus 42112 ~ B. cereus 64681 % B. thuringiensisHD-1

FwthpFET vip AFESE > SR 2P B cereus BCRC 12811 (B. c. 12811 » & cry-gene typing
£ ATEE 5 B. thuringiensis) % B. thuringiensis HD-1 (B. t. HD-1) 7 F vip3 A %] o P3ET 1L 5 5

BT 3 ki b s it e hod A 2 3 B nd Bock o 4 b sl % o Bc 12811 42 Fov 8]
IR 1382 1 F A 138 LCs0 A % 5 184.10-273.31+408.36 ug/mL % 552.85~712.32~928.47
pg/mL; @ B. ¢t HD-1 42 3= $] s 1382 24 88 1-3 8 LCso» B 5 160.77~256.35~346.11
ug/mL % 52331~ 672.86 ~ 883.32 pg/mL o A4 u| #-3 tk FAEL 7 % ~ p 5 FH DNA > L 1% R &
fesady F & (polymerase Chain Reaction, PCR) 3§ t§ vip3 A %] # £ > ’f?.;fl t# ILE A4 pET29 1+ >
T~ < 4% E % A (Escherichia coli, E.coliy BL-21> ¢ %5 £ A 3+ £ X 5 88kDa ey £ 4 4
v VIP3 -

Pt (Key words) @ 3 & #f B /) -7 (vegetative insecticidal protein) ~ i X ¥ 1% ] (Bacillus

cereus) ~ g&* [ (Bacillus thuringiensis)

=l
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B2-2 = & R /A% & 17 autogenous fr anautogenous $x 4 FEFH -0 B L R
Two-dimensional electrophoretic analysis of protein expression in autogenous and anautogenous
mosquito during a gonotropic cycle

FRA-FHs

Kai-Kuo Huang, Rong-Nan Huang

RNt S R

Department of Entomology, National Taiwan University

v Rdx (dedes albopictus) % #.% Fdx (Culex quinquefasciatus) % @ & 5B ¥ L+ Etrs 3
B BAAFHF? FLFHEPFAL LR AR PIR P L~ anautogenous $xfd o F 2. > 4 sk
B0 EMEPH A b R i @ PR R enfl i autogenous BEAE ;- Ao F RIXE G ARIT AU fE
T 7% (Culex pipiens molestus) T % — 84 & 7 autogenous {r anautogenous # |+ crixfd > &4 78 ¥
BPES T U TR GRS R R P B 0 548 autogenous PRIXENP R T BIETF]S > P W i 0
B R F o A BB - T AE (two-dimensional electrophoresis) k347 & = fdikfd
Grpdxrend AR E Y 0 A PERERY FOARLE XY AL LRy Foepid A
P rETRETF MR AN BERT A RO AR B LB 3G T
B 3= ’F’% RFPELR > A% 5 100KDa (pI & 8.2) -~ 115 KDa (plI & 8.5) ~ 60 KDa (pI & 7.2)
58 KDa (pl & 7.5)% 21 KDa (pl & 7.5) » & & #-F - # TR 825 T Fx2 6 Rmixchi f ghie
fFrtg > A7 E B PP T GE TS 2 B o

B4t (Key words) @ 6 #zadx (dedes albopictus) ~ #.% 7dx (Culex quinquefasciatus) ~ ¥ & Fix
(Culex pipiens molestus) ~ = &% 77 ;* (two-dimensional electrophoresis) ~ p %84 # <7 (autogenous)
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B2-3 & "L B itk 3 Fp P25 Mastoparan-VA 2. 24 $ gt 2 5 2
Characterization of structure and biological activity of Mastoparan-VA isolated from the venom of
Vespa affinis

GRF At opmRa’
Ching-Lin Shyu', Chun-Hsien Lin*, Wu-Chun Tu’

TR m L RRF R
Department of Veterinary Medicine, National Chung Hsing University
TR BAE R B
Department of Entomology, National Chung Hsing University,
B AR RS b%'*ﬁm-'_lﬁ«f""ﬁ*’ AN FFFIEAL BSOS  RARARLS IR A
FE R0 F B AP EEAREE e A F s o KK L E Y Vespa affinis & F P A3 o
Mastoparan-VA 3¢/ & 3 332k 5 d 14 Brefipi e > 23 £ 59 5 1512 Dalton » 5d FpEid
B8 4> Mastoparan-VA & 5 B ¥ chdip st W E AR AT BB YT T P SR
Fpxae 5 © R #LF "L~ (antimicrobial peptide) o f* & + A ficdt B2 Mastoparan-VA #f < % 4%
F (E. coli) 2. &% » FIRGIZALILL » § ERFAMA G B w0 > BORIEY P& o g4 > 4
£ F R hs B {5 FF R 0 Mastoparan-VA ¥ £ 42 F LR R o FHE UG DR EREFITEF o
Mastoparan-VA $3t 4 ~ Z feigenion 3B 8 E1EF 8% 2 £ & o Mastoparan-VA £ 5 A »idcfn
Fatd Ba B ¥ LG dpEkt B o

B 43w (Key words) © 4 7 (venom) ~ Mastoparan-VA ~ #Lj%2 "% (antimicrobial peptide)

B HERCER 381



B2-4 v " g x4 2K cecropin B2 2. B F# it 477
Study on the functions of cecropin B2 in Armigeres subalbatus

garim st gl pag!
Hau-you Tzengl, Cheng-Chen Chen?, Wei-Ting Liul, Wu-Chun Tu'

FEEER 1YYy
Department of Entomology, National Chung-Hsing University
TR A EHA PR LR ST T
Institute of Microbiology and Immunology, National Yang-Ming University

:}”ﬁ””'ﬁﬁx—“r *+ 1981 #d Boman %2 H# 7 B> @2 & B Hyalophora cecropia 2. 7% 5 4 P /& 3
TR I P & L% cecropin o i#mﬁ}””’ SN EBABWAFTT R AP R T A
(Armigeres subalbatus) # BB 7|#3& (expressed sequence tag, EST) 2z F3l > =7 A a7 ik
cecropin 2- A F1 & 7| > H ¢ cecropin B2 %+ % # 3 S {W E G R B A2 zﬂ_s'ﬂz o gt b e
2FFET I RTPCRE}E’» DT B AR H A2 % o A 1B RNA 270 A
B RNAF3E2 F5%¢ > F R cecropin B2 2 #r4| ¥ it i £ S BF #7241 WAL
PRALEFE L - R AT R EASARTHE TR FRES o

P4t (Key words) @ 0 ML g4 (drmigeres subalbatus) ~ 7"+~ (antimicorbial peptide, AMP)
cecropin
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B2-5¢7 ji b & 2 B Buchnera aphidicola > % *% "= f& phenylalanine & = fi¥ % PheA # 3 ~
e
Expression, purification, and characterization of phenylalanine biosynthesis enzyme PheA of the aphid
endosymbiont Buchnera aphidicola

RS SR T N
Hung-Chuan Hsu, Chi-Yung Lai

SR T AT EE A Y
Department of Biology, National Changhua University of Education

BHE - AT BuRR AR SR SEETA R BF AN EREL
AT N TR AR FIUC BN 73 M = 2 B Buchnera aphidicola i ®2 2 & F F o B. aphidicola
A 5+ Jf % y-Proteobacteria ¥ ¥2 Escherichia coli B Tx4piT> ¥ 4 £ &27 § "% mycetocyte (1L fF
By ? By A LA MR > B aphidicola ¥ %7 1 #7/E e3Pk (4 phenylalanine - tryptophan)

VAT R R ARSI K A FAYAMRER L ERE A FENGHDI R4 o

Buchnera & = phenylalanine B 42f%% 75 %1% pheA > %#% % 3 Chorismate mutase (CM; AroQ) ~

Prephenate dehydratase (PDT; PheA) B it # it 22 B =3 & f%% P- protein » EC number 4 %] 5
5.4.99.5 v 4.2.1.10 F]g* » A F H#-E 78 B. aphidicola phed ¥ #& * E. coli Fth KA12 & pheA-tyrA
Rtk BEFELAR S RSP BT (Frphdtinik) 1 %2 FPLC (ion exchange chromatography)
S B A QRAHARI A T RABEEE Ak {TR- HE -G
L Lo REF hiEE o Y e in AR g T e o

K43 (Key words) @ #7 & (aphids) ~ Buchnera ~ % % *%#%% 45 f& (phenylalanine) ~ chorismate mutase -
prephenate dehydratase
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B3-1 =« i ? FL%-tn & ALK f A RS B % k2 F &
To win “big” ? determining factors in the outcome of male-male competition of Cyclommatus mniszechi

WA e
Che-Yun Kuan, Chung-Ping Lin

AR ER TN B

Department of Life Science, Tunghai University

Males in many animal species invest substantially in morphological structures used in con-specific
combats for access to females. These “morphological weapons” frequently reach extreme proportions
relative to animal’s body, and the bizarre morphologies have diversified repeatedly among various
arthropod lineages. In stag beetles, males often have exaggerated secondary sexual characters such as
enlarged mandibles. The size of mandibles has been hypothesized to be important in determining the
outcomes of male-male competition for food resources and mates, and was considered to have evolved
through intra-specific sexual selection. Behavioral observations suggested intra-specific physical fights of
most beetles are restrained or ritualized. Ritualized fights often proceed through several behavioral stages
to avoid using the most “powerful” weapons, and to reduce potential physical injury to combatants. In the
stag beetle Cyclommatus mniszechi (Coleptera: Lucanidae), males exhibit polymorphism in their
mandible lengths and shape. To what extent does the size of mandibles determine the results of male-male
fights and its subsequent reproductive success are unknown? Although male equipped with bigger
mandibles may win more fights, males with smaller mandibles can increase their reproductive success by
cheating tactics and sneaking behavior. Here, we aimed to examine the effects of mandible lengths, body
sizes, and genealogy (family) on the outcomes of the escalated fights among males of C. mniszechi.
Laboratory-reared, the third generation individuals were used for the experiments. Fights between two
randomly chosen males were conducted on a cylindrical branch, 200 mm in length and 70 mm in a
diameter. Prior to the experiments, we measured the length of mandibles, and the elytra length as an
indicator of body size. Differences of mandible lengths and body sizes between the winners and losers of
the fights were analyzed by a Wilcoxon signed-ranks test. We conducted a logistic regression analysis
using the outcomes of the fight as the dependent variable and mandibles lengths, body sizes and
geneology as independent variables. Preliminary results suggested these beetles were most active from
19:00 to 02:00.

M4 (Key words) @ #£# (sexual selection) ~ # 78 ¥ % (reproductive tactics) ~ % 7| {4

(polymorphism) ~ £ i# # £ (allometry) ~ 4% £ (stag beetles)
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B3-2 j# iR BB HRITE T T w47 8L Dorcus titanus sika (Coleoptera : Lucanidae)
2 FEFE 2 A )
Seasonal fluctuation and size of stag beetles, Dorcus titanus sika (Coleoptera : Lucanidae) in the Hushan
reservoir areas

YeRT S RF
Tsai-Yi Yao, Huai-Sheng Fang

FrRRE¥LAEHFLFFALHRT P <
Endemic Species Research Institute, Council of Agriculture

BUAHFHDL ) RE - BRI BF P ETERBEP D LA R ALRDE R YT
BT ARG A R A - B REDT R AP REEREE AT ZRITE 0 AP E D
2008 & 1 Az o Likd e Rl B E o ERFER S FH 2 e HFESS D E GRT
& (Dorcus titanus sika) = HF &) & T&- PIEE (7 7~ %) HA%FL 200825 57 1 12
TR BRI T7~10 7 LA hFE 2009 £ p 1 T AT BRAR T T ENFE o 7 47
BABME S 214440 mm (n = 163) 5 SEAMEE 5 20.1~32.2 mm (n = 183) « 24 cRE & $ B
S d (=012 9=0.07)c 228 < iR E M A ERIAAM (y=0.61x-10.11,7°=0.95) -
PEABIRT R (y=0.07x +0.79, 7= 025) - HAAMEL R PP L) B £
Bh o WA 2 B2 L AFB AR R FR- H 24T o

M 4tie (Key words) @ # Ji Kk & (Hushan reservoir) ~ w42 & (Dorcus titanus sika) ~ & & jf &
(seasonal fluctuation)
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B3-3 1&g i A e BRI R B2 0 L /K BRI B
Impact of extreme flooding on stream insects in Wuling area: potential application of /K selection

B REE
Ming-Chih Chiu, Mei-Hwa Kuo

Hod g Frng s
Department of Entomology, National Chung Hsing University

Climate scenarios forecast the intensification of extreme weather with ongoing global warming, which
may in turn pose considerable threats to global ecosystems. The impact of flood extremes on ecosystems
in Taiwan was studied using the abundance/biomass comparison (ABC) method based on /K selection
theory. Severe impacts on stream insects, as determined by rough category and the index of impact degree,
were usually detected the year after extreme floods. Agricultural practices had no effect on the detection
efficiency of this method. Two statistically significant relationships were observed between flooding
extremeness and ecological responses. First, impact degree by index increased with the extent of flooding
extremeness. Second, higher flooding extremeness accounted for higher occurrence probability of high or
moderate impacts. With climate predicted to change in the future, our results on impact-mediated shifts in
r/K selected species have implications for changes in ecosystem function. Moreover, while further
considering interferences of other diverse disturbances and unexpected responses of critical species, our
initial success at detecting the effects of extreme floods in Taiwan show that ABC method may be
applicable to large-scale estimations of the potential effects under future climate-change scenarios.

M4k (Key words) : -k 5 & (aquatic insect) ~ # 4= & | (bio-monitoring) ~ § % % % (climate
change) ~ &4 1% (extremeness) ~ i & (flow regime)
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B3-4 B ¥ 5 A MRS ET Bk X 2 BER G D
Impact of climate warming on aggregation pattern of Anoplophora macularia (Thomson) (Coleoptera:
Cerambycidae) in the Reservoir of mangrove forest, Guan-Dou, Taipei

B A~ RAR3T ~ 3 A4
Maa, Can-Jen William, Yu-Mei Alia Kuo, Hwei-Jing Wang

HEP N R eSS
Biodiversity Research Center, Academia Sinica

The longhorn beetles, Anoplophora macularia (Thomson), in the Reservoir of mangrove forest,
Guan-Dou, Taipei, were monitored to study the impact of climate warming on their aggregation patterns.
The majority of adult aggregated for mating and feeding on need trees was found on May 6 and 29 1999
with an interval of 23 days. The aggregation peaks shifted its interval to 21 days in the next year, and to
18, 15, 12 days, in the following years. By 2009, the interval shifted to 10 days. Although an interval of
18 days was found between two major aggregations during 2004, no interval was found in the
aggregations of 2008. Usually, the major peak of the feeding aggregation is in advance of the major
mating peak; somehow the advancement shrank year by year: from 10 days of 2000 to none of 2008. It
hinted that a phenotypic shift of sexual maturation had progressed in this population. The migration
frequency of adult between mangrove forest and need trees also increased since 1999: a short-term effect
of climate warming. The mate rate of this insect may fluctuate day by day in aggregate of each year.
However, the total mating ratio (total mating individuals/total flocking individuals) of this insect dropped
drastically from 24% of 2000 to 13.5% of 2008 and 14.1% of 2009: a long-term effect of warming. In
addition, the life cycles of this beetle of 1999/2000 and 2003/2004 lasted 346 and 375 days respectively.
The life cycle for the beetle of 2008/2009 was only 327 days.

M4 (Key words) : & X 2 (4noplophora macularia) ~ ¥ 33§ 8 (climate warming) ~ ¥ % ;"
(aggregation) ~ ¥ (impact)
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Dimorphism and sexual selection of the male black-winged firefly, Luciola cerata Olivier
(Coleoptera: Lampyridae) in Taiwan

X deze s PTay
Chia-Hsiung Wu, Ping-Shih Yang

E&]—: i/%"‘ ?J;E"ﬁg /%‘

Department of Entomology, National Taiwan University

The black-winged firefly, Luciola cerata Olivier is endemic to Taiwan and the most common species in
the island, the adult males are dimorphism in morphology and flashing behavior, two-flashing segments
male is one with pentagonal 2™ light segment. The other is one-flashing segment with semi-oval 2™ light
segment. The morphological characters of two type males are studied, including body length, body width,
pronotum width, head width, elytra length, and the length, width of 1* and 2™ flashing segments. The
results show that the body width and the ratio of width/ length of 2™ flashing segment are significant
difference in two type males, while the other parameters have no significant difference. Beside the
difference in morphology, the mating behaviors and sexual selection are also different, the pentagonal
males are more active than semi-oval males and the females prefer to mat with pentagonal males. The
results of life longevity and males mating behaviors in female-biased show that semi-oval males have
longer longevity and female response delay time to semi-oval males is shorter than in male-biased station.
The above studies indicate that two type male L. cerata have different strategy, pentagonal males are
attractiveness competition and semi-oval males are alternative tactics.

B4t (Key words) @ 2328 (Luciola cerata) ~ = 251+ (dimorphism) ~ £ (sexual selection)
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The effect of pterostigma on the vibration characteristics of flapping wings in dragonflies
(Odonata: Libellulidae)

3E —5\.\'% I 5 Fl’; ‘,"?—2 R %gﬂg 3&11,2 . % %m,g 1,2
Chia-Tzu Chang', Ming-Huang Wu?, Ming-Chih Shih'?, Kai-Jung Chi'?

TR A F
Institute of Biophysics, National Chung Hsing University
AR 2L
Department of Physics, National Chung Hsing University

Pterostigma is a darken region of the leading edge on an insect wing, located distally from the wing bases.
It is known that in dragonfly pterostigma changes the distribution of wing mass and, hence, might change
its dynamic properties. However, how pterostigma affects the functioning of insect wings is still unclear.
Our previous study on isolated wings in dragonfly Pantala flavescens provided the first empirical
evidence that pterostigma can enhance the wing deformation under force vibration. In this study, we
focused on the effects of pterostigma in live animals. Among 26 wings from 14 subjects, the relative mass
of pterostigma to wing is 8.0 + 3.4%, leading to an area density 10X that of the cell. To examine the
dynamic characteristics of the wings in live dragonflies, we recorded and analyzed the flapping wings of
dragonflies using high-speed video camera (2000 frames/sec.). We further compared the deformation of
leading edge of flapping wings with or without pterostigma intact. In both intact and isolated wings, the
wing bended mostly upward (concave) throughout the flapping cycle, suggesting asymmetrical
deformation between down- and up-strokes. The vibration of wings was stable and consistent among
cycles in live dragonflies when the pterostigma was intact, but became unstable when pterostigma was
removed. Unlike what observed in isolated wings, in live dragonflies the magnitude of deformation
seemed unassociated with the existence of pterostigma. These preliminary results suggest that in live
dragonflies, the pterostigma mainly serves to stabilize the vibration in flapping wings.

B4t (Key words):#2J% (pterostigma) -~ #i-bi& (dragonfly)~4p 32 (flapping)~ % & #&2% 4w (high-speed
videography) ~ # # 4 ¥ (biomechanics)
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BA-1 4% % % s Bl Hdn € 8453
Studies on the change of butterfly fauna at the Daan park in Taipei City

L RN R e
Ming-Yi Chou, Chieh-Chih Chen

i‘“"“ CRIT CERB KT —%5’”‘/57552“5*

Graduate School of Environmental Education and Resources, Taipei Municipal University of Education

AR BT RS HAR S FYAR R SRR AT B PR LA TSR R R
B fRART BATE L A B R AR 1 R R 0 1936 £ 0 A TR 40 frﬁ ek 8
110 48 1962 # 3 1972 # 4 4 T 3 3 Fissid 74 69 46 - i*“*‘ 1970 & % pig L;F g i
BET R A T LHARE ARG YR & T LA T ‘&mﬁr*ﬁimﬁz SRR @ %
% AR BIA 1995 £ @ Flie B 5 2000 £ ey § R o iR MR 2 5 AL B o At
1995 & 2 2001 & cd & FoRL > 1995 & 5edk 1 7 44 28 48 > 2001 & se4 7;}4327@1 2008 5 7
12009 & 6% 0 F AR A A ULEAT 2 BcE 0 2008 £ 7 7 22009 & 6 7 Rk 74450
ﬁ 3141 G =k o d AT F OFT L B R T L F I RT 1 nig S e BUREHS PR 2 5 Ry
-2 E‘K , rﬁj’ﬁ'ri B E ‘igmq‘? ?I‘“ ip—}!i;:“rmyfé i gtﬂ"fﬁ‘h" AT AR e

M4t (Key words) @ + % #+4k 2 F] (Daan park) ~ 457 i* (urbanization) ~ %:% (change) ~ % %
(biodiversity index) ~ #4p (butterfly fauna)
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Studies on butterfly fauna and habitat of Jiannan Road in Taipei City

X % s PaE R ﬁw&ﬁ
Shan-En Wu' Chlen Chih Chen Bau Chen Lin?

PaM A RHT AEREKT B FTRAL T
Graduate School of Environmental Education & Resources, Taipei Municipal University of Education
2;%@&%?%5

The Butterfly Conservation Society of Taiwan

Bla B A 2R AR ARG BRSSO RY LRSI EEI S LT AE
FR O A BYET %g*%@%&vi%ﬂﬂ¢ N Bt T &l e B2 A E o fad 4l
BRSNS FERFAEEZAT S ) od WEPWPEFTREFT Y 0 B FEMF D7 R
i#iﬁi%’ﬁiéﬁ%i%'%g’ﬁ MRFEAFL AN Gl B AT PR e BiEE R4
RS LR S ﬂﬂ‘% Fl% - MEF 3 B A S TG iR BB P A
B2 AF2Baop 20002 1 P42 5a % - 3 BHREPEATARANE > 2 L £
ﬁ’z‘iv‘ﬂi;.iS;fi 96 64,723 &% - AT HFF LR PP LRI 0 S F T R RS g
ERE SRR I A LR N AR SRR S A A wﬂw“ Fl A S o e
EFERPA > Gt P £ z;vwﬁ6”ngpﬂﬁﬁJﬁmm«%i:~@&ﬂp
BEHAIRN o A BRI PFEEER S D T A HEFRR N B E - P
S AL .Ji,ﬁit_-" 58% > gt Feehd P 31‘%‘41“*#§1$£,a LR Ko AETHEYPHLT 2 H
i '_%hggzl\%%}i’;guﬁi#% RUSEAR T B Y P2 S o

M4z (Key words): &) % ¥ (JianNan Road)~ ¥4p (butterfly fauna)~ #4* % 3 (habitat environment)
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Investigation on the butterfly community in forest ecosystem in the Hushan reservoir areas

IR~ > IREF
Yu-Chuan Chiu, Husi-Sheng Fang

FrRRE¥LAEHFLFALHRT P <

Endemic Species Research Institute, Council of Agriculture

WALR R Z RITE RARAR S S PR R AT AHRE S F FBEGE R AL B AUPEERZ v
éfijfrﬁﬂs\- ;?_g" B 2008 & 1% % 2009 & 6 7 »>i@ -k BB RIT Atk E %k B 19 57 4% 0 &
TARA- o B EEEE S 144 ﬁé i 5 RS B 36.0% 0 WkAp e uﬂ;%g,;’f,,fiﬁg’f,qh,fing
i 5 AR U] R 3874 Bh 5 o &0 AR 2008 £ 7 7 i (88 48) B § 0 2009 & |
i (444E) Bt T3 E 0 2008 & 500 l';: (75.2) &% -2009 & 1 % i» (17.0) &> - 1957
Léﬁ{ﬁéﬁx'l FOARABO0 f)E 5 - U2 E A0 A TGS 641 SER - B2 E 122

E L E 4o FRAp 2 A Y % R Ap¥c (richness index > d) M@ (21.931) &% - H 5 (14.767) &
i‘i& R ﬁi:}%ﬁit (Shannon Wienner index » H’) B § % ﬁia‘ﬁ; (3.779) &% » #7/5 (2.683) H K -
KR IR R FARMRIE R e U2 B2 B EE X > p 2008 £ 67 %“&r-,i‘f b7
%A RER B AL (SAHCE THCOS RS o A E 2 160 s fAHC 2000 F 2 5 30
2008 # % > HAp4 B2 2 2008 £, T8 2009 #7~2 % 32 2008 E3 > He44 B2 R
32§ 2008 & 1% o AFT Y VLS LR B @R EA L 2 TP oo

B4t (Key words) @ 8283 & (butterfly community) ~ 7# .-k & (Hushan reservoir)
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Composition and dynamics of alpine insect in Shei Mountain area

FETCBEE MR
Hui-Yi Li, Ying-Ying Liao, Yu-Yen Chen, Wen-Bin Yeh

Had g FhRng s
Department of Entomology, National Chung Hsing University

SHENLTMLS S R EARF I LRI DT EAGE A FARFOBLEF RS 41
H 3500 2R U EREF o SHBLAEZES S FMAXEEPEL ABR NS E L LS4
RN R kPSR G TR AT SRR AR LA AP REB AR
LRGBS FTE A UHRE B E F A LR ARE R AT SRR L2 R
Ao FEZ AV GRS T B R 2 HRP AT RARFAERFR AN
AP S FHRE (AF2500m) 2 2 A (3100m) AR 19T < B g 2 At
415 (3300m) ¢ p gt ariied > FRRLEBEAPEIEEAPET A BEEEF (3600 m)
FlAp o 82~ et dy - HFET FORE vt bl ixiph 5 369 WL LR R Y iE 0 R B Akl
o T EAREFNTRE G R ARFAES R F 2 EEE B e S EE D i
PR SPHRARBRDETEY 2RI RDEARAT A - G AL n] 0 RE N
okl PAREOREEE G- FHEFF AR OBATATRH A MR A AEA L
JRP MBI G S A AN ALY ES SHF LE REAE SR Fhd A TR
- EHF DNA &+ TR - FFd b B a3 P ARERDERE BB RE -

B 4Ei (Key words) @ & L & @& (alpine insect) ~ £ @y (Shieh shan) ~ & & 4p (entomofaunu) ~ DNA
4 & 57 (DNA barcode)
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Cl-1 *53 2 32¥ (Luciola filiformis Olivier) F # F* 3 %]
Mechanisms of synchronous flashing in the firefly Luciola filiformis Olivier

S S A
Chun-Hao Chiu, Wen-Be Hwang

R L L
Graduate Institute of Environment and Ecology, National University of Tainan

FLA-REGEEHEMP LA B P X (synchronous flashing) » # B e+ AR e A P L ) IR0
‘i@ T e 3] Preroptyx B X f o R0 232 B AR RS A Pk > AR 35441018
m ;o BF AR HiE TR SR s 1Y 1/30 7f/ﬂ? R R s T Ry 2y P YR (duration
time) £2 PPk FF IR PR (interval time) > XA 22 ¥ e H PRI G300 HE 20 4 8F 4> ¥ H B
PPk P RY 0,102+ 0.008 ) 0 FFFEPERY 0.358 £0.054 )5 & & s § 2T a2 (7l b A P % >
AR 0.168+043 7 FIEFR 044940143 F) - SaE AL Fh » BIRAFAT » 5 Gy
FRAFESEEINRH P ERLY30L &L FHERFED O FEME NP REFEFT 0.150£0.022
P50 WIRFE R 0306 + 0.025 £ 574 Hoib FEf e g 0 DR & # FPEE 0.247 + 0.048 f) » [ [5 7%
B 1.137 £ 0.158 % - ﬁi"’l’ﬁv‘bﬂ"%?b%’sﬁ‘ﬁﬁ”ﬁ Fa BRT4er M3R Y BT R RFH - R
FrifFdfmnmimie ApRalkxh LB o

M4t (Key words) @ %33 232 ¥ (Luciola filiformis) ~ ¥ % & (fireflies) ~ F # P & (synchronous
flashing) °
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Task-related expression of nitric oxide synthase in the brain of honeybee, Apis mellifera L.

E A NE G R 1
Hsieh Hsiang-Wen', Wu Wen-Yen?, Yang En-Cheng'

LERE ST LY T Y
Department of Entomology, National Taiwan University
TR @B Pt
Department of Entomology, National Chung Hsing University

g3 (AplsmelllferaL) %f“ﬁﬁw‘gr} »uﬁ LR N N Y EE S S R
EFHFIAIERG Aok s T2 AT RREORESHFE PR HER- 3
B 1 F 5 ﬂ\EH;'L‘J‘l NADPH diaphorase % ¢ il > BLE T 18875

% oo TR E 1P MR - § f“i Gt A B AREET LG éﬂ
- HFEFL AR o1 75T LT BB °."L3¢%§:r A ¢ lamina ~ medulla chlasm e
anterloroptlctubercle\V_;_v;ii- j;.;l%’i“'rﬂ(xlobel RFRTEF-F 1 A P HAREEP &
HWAvd A FenRg ;s B itis 123 18 Bé@mlﬁ_‘ j?i F & % pFt lamina (h4& G P B &
A PR E P KL PR AR L B A1 BARE lamina p - § O TS0
B 7L i o AFT fﬁm FaiFfEiaadk B pid-F it § pa@mamEdmd
B - it F AEREREL

‘3 \?gr o wy

R4 (Key words) @ — % i § (nitric oxide) ~ — ¥ {* § & = f# (nitric oxide synthase) ~ 4 1 (labor
division)
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Age-related spectral sensitivity of the honeybee’s compound eye

HESCREE Pt b
Bing-Chun Liu', En-Cheng Yang®

LEEE ST XY T )
Department of Entomology, National Chung Hsing University
PRz BB R AR
Department of Entomology, National Taiwan University
Tt (dpismelliferal) 132 A1 (75 > @RIV EPED FAHLR RV 2 IBRET AR
PR L A GEEIRRE BRI IR L wnéa« AT e

-

B iRAFARE o R f HAFPR AT it~ A5 & ¥ end e 288 XL R (spectral sensmVlty)
Botpdty B LR AN ?h& TV AR ”g_m i B (electroretlnogram ERG) fie & P-1& &
Fﬁ},i\:)i—g‘,?'],, o BRI VRIS F PR IBPRORFBR R S F TR _iéév’v

KFERREpIE G EANL R > A 14 Eakﬁm; LA L R 73 3 A B I =
ERG 4 2) K k] » 4 § 563 I o 4§ 401 BRG £ B2 ik 2% L8 £ WP chob 3 4E57) & 5
R LB NG M TR i S R B PR M AR R 2
55115 BEFEURZAMEF TELIFLHA 2P & KA RTFIREFTARTFEFE & 14
Pda R dEEp Bt s F2Z A RPN FIE R T RAREH m iz pdda v o

M4z (Key words) © ¥ # (dpis mellifera) ~ % ¥ 2_ 4 1 (bee division of labor) ~ £ 2 g & (spectral
sensitivity) ~ AR e 5w > Bl 3 (electroretlnogram)
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Cl-d- 5 " F £l SFBRDLTH
The distribution of nitric oxide synthase in the compound eye of oriental fruit fly (Bactrocera dorsalis)

MZikh -~
Hung-Yuan Chen, En-Cheng Yang

R o<~ Frngs
Department of Entomology, National Taiwan University

- § i“§ (nitric oxide, NO) % - AL % @t T 5 WA F - A2 FHN NOJd - §F 14§ &
=+ f# (nitric oxide synthase, NOS) #& 24 » S T4 iﬂ‘ﬁi%‘« E I R ok TR
it f& (soluble guanylyl cyclase, SGC) o — ¥ * § %7 F Adrme g ¥ M2 LA F > MEFH G
MABEES o ARFIY RAGL IR ONOS L ELF AL I LE K - F N F ANAER
Jrpl e 2 AL DA N AR B o R 0 - F IV F ARAAN G kAP E R A BH g FE
oo AP > E%\« A ¢ % % en 385 4% NADPH-diaphorase # % & * % § & (Bactrocera
dorsalis) g ? 7 NOS o 2% F R > i~ d Fw% 2 A RUAR M > 5 3 FPAREES F kv
B BET NS f G e (Y e NOS 73 fe o ¢ spermidine #r4] NOS 1 Rl 22 iE@ie 4 i
B oA ST RE s T ERA AT & e L E L RARIT me AR 18 (rhabdome)
iR S A3 A P E NOS il € 4p o FIut42ip] NOS %% B JAF P cf/) $ 50 (retinula)
R R %g\:’ Be- F N F o AR BT e ¢ § R34 (pigment granule) shfds o N H g
dFmre i WG R R R B AR kR

M4t (Keywords) : — % i § & = fig (NOS) ~ /] % (retinula) ~ ¢ % $fk (pigment granule) ~ 4~
B¢ % ¥ (primary pigment cell) ~ X =* % ¥ ¥ (Bactrocera dorsalis)
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Cl-5 & 23 Ri5z p &#
Seasonal circadian rhythm of Culicoides spp. in dairy

TR EF A
Teng-1 Chiu, Wu-Chun Tu, Chi-Yen Pan

Hod g FrRng s
Department of Entomology, National Chung Hsing University

B (Culicoides spp.) & = in {74 (bovine ephemeral fever) 2. i & -'Iﬁ?!iﬁ.—ﬁ S hoBE¥signs
Fnd AR AEKRTERF R AL B 2 BAR - A LS RFREZ P EFD
HoBHPHAYLE2008# 127 21 (%32)~2009 #0137 200 (54)6%21p (1)~
297 23 p (&) BHEFHREFFE-AM BFEF U FREPSEF T RE
SHMZ A LB R BEESS *h £ ¥ (Culicoides oxytoma) » # =t 5 p & ¥ (Culicoides
nipponensis) c % H %% BT R L F R P IEG AR 0 R AT RS GRBER B E 0T
o BEREERG T P EPFEIGFREBEY RECEREREY S 3% R oV SREAKRET P D
TR b ST H R B AR A A RenB S F L2 > F AP S EFEKRE
BMEPLBPE 2o A 0ETLRHF -0 AFE2Z MY > VASSIREAP R B
PEAL ©

M43 (Key words) @ B ¥5 (Culicoides spp.) ~ "%’ 2 B¥E (Culicoides oxytoma) ~ B~ B ¥ (Culicoides
nipponensis) ~ 2 i {74 (bovine ephemeral fever) ~ p {£# (circadian rhythm)
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Characterization and impact of picorna-like virus from the red imported fire ant,
Solenopsis invicta, in Taiwan

42, ok
HIE S B A

Hung-Wei Hsu, Cheng-Jen Shih

RNt - F K

Department of Entomology, National Taiwan University

~ &k N ik > Solenopsis invicta 0 >t 2003 E K A S E Y - KF R MIL S dhk Y AFRE X
Foo e o R P mFEFHFIRE ] RNA :ﬁr‘?% » Solenopsis invicta virus-1 > 5 = 3 ;Zﬁr‘ﬁi T
HEFMEZ LA FHFAM > A8 VRp e o FE- BERAR & EH s ]
Vo gmd B S AR 0T R B s 0 B R AR PR RSV RR B0 fRE o
PHCIRA 2 PR - B SR A ViR A Ao AV RER Y 2 RER B RSP Y
AR S FE AL FIHE G BB AP Y > TP AT R4 A SINV-L i g4
B4 0 2R AMRE TR 2 SRR o 2R+ L (L RT-PCRAZZR) B A MK ? Btk v
BEEH S SARGRA AR E AP A AR P A B A A 178 SINV-1 G R R Ap i
B - HRGRSBAATRE SINV-Le b g A3 A S e g R A (R R
k) ARREEM VAN I ARE  H RS AEHM LR BG4 g gL
AP REIRE A RHF B KT BL @32 d pE P HFENEE BLHEG 0 pHA A
Ryt BN R R R R R

M4t (Key words) @ » Bz "V 4% (Solenopsis invicta) ~ 4 -] RNA Ji# (picorna-like virus) » g % +
(infectivity) + @ %4 4 (transmissibility)
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Stress responses of honeybee induced by imidacloprid

e is 4R
Yi-Ling Chen', En-Cheng Yang®

LEEE ST XY T )
Department of Entomology, National Chung Hsing University
TR o F AR

Department of Entomilogy, National Taiwan University

R w7 HRARTIE G B onR Bk B R K P )y #ﬁ;%?ifé LI
AR R T SARANT AR A AR RE A3 4 e
- H I ERHRR S ILERARMNEE T MBS R 5'%?155':*@&;%??]
R =iy {H—ﬁu 87 FiEm (1m1daclopr1d) i Jwe eenth ghdt o TR 4 9% (biogenic amines)
/,,,Mgw Ao BV A uRE T 01ppmﬁ4ppm S ] Bt BRI NB AR P IF
F10-~402 804\ b0 TAIF R EATR-TCF AR BFLATREL R E ST 7 % (dopamine)
@i (octopamine) £ i i & (serotonin) ZRAPFIRFENRT CREFHET AR AP IRDTER
B E AR RAROPE AR ME RS T dppm FiEre B 10 A48 0 F T RE R
EFD S B S 4ppm§j§hcl’s§ 80 A4k » BRIV R B E L o d AR ,i_,‘”‘
5 Pl (siress) e fR i 550 5 % R ELE AR L e el § 08 £ 5 it v
AN WHE AT F o ARMA B NFE R 2T A TR B g8

Iy
TP A AR Y o BA TR EREF TR EE L g

>

|

TR aﬂhﬂ
1‘&:— -m}td'? <

M4 (Key words) : #F i %= (imidacloprid) ~ i 8 1§ (stress) ~ 24 4~ 7= (biogenic amine) - ¥ #%
(honeybee)
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Abnormality of honeybee learning behavior caused by sub-lethal dosage of imidacloprid

RAE I
Hui-Chun Chang, En-Cheng Yang

RN A ¥

Department of Entomology, National Taiwan University

FEvRL R E G & 2 kAR A }fr’ Ea B RBEG  ERSAT gL E 2%
W X T ARE L DR PR SRR A R DR 2 PR R G ] F iR
SR LA o 2= gﬂz-g i FEWRNETE THF v K "ET—} ;M P\ ek P -2 F_;;é’h?rh?:g'
fﬁzﬂ”’ﬁ" AT REPG 3 MAE FERDERBRT A GRS NS L
N if—t 61’141%;&@. AP E LR RE- S dEIY o d R eraes MR R F i RA 30

G\,g__]v}:; -*fi;l* N rgpﬁ&@g}]\ aur?ﬁﬁﬁq F RV gﬁ z‘?rszl,ﬁm?*; j\,‘r_nv{%*“g; @&
3RS 04~8000ng£ H 2 B3 0.1 1% DMSO sk g i R S 83 4 445
b B v it L A F Mk R S 2000~8000 ng BF 0 %5 F gt F o0 (VT B I3 0L ok m oA g
Moo #Rm 0.1~ I%DMSOK 0.4~200ng 3t F ~ 1443 & 33 1 ”ﬁ@?%i'ﬂ od AT EHAF
¥ % 44 % B grmedian effect dosage (EDsg) % % 1400 ng/larva> 822X 5 & veendy R H| £ & A 2553
it e Eaa T rm gl W OF B (proboscis extension reﬂex PER) ~/? FEooH 5 ,fs“ 4
AR MOep MR R EF R TR SR T o ka1 R EFA A ERT o

5\,7

4
<

o

K43 (Key words) ¢ & i %% (imidacloprid) ~ 7 52 7 #| £ (sublethal dosage) ~ % # (honeybee) ~ %
£ (larva) ~ v =2 # F i (PER)
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C2-3 12 i B ppn2 % 5 F4l 404 | ¥ (Quadrastichus erythrinae Kim) & % 14 B~
(Erythrma spp.) Z #7 %
The application of chemical control to the infection of Quadrastichus erythrinae on Erythrina

Fwa e Lopsl g R 2 gt g e
Yen-Chiu Lan', Chui-Sheng Chiu', Shih-Hsien Yu', Gene-Sheng Tung?, En-Cheng Yang®,
Man-Miao Yang*

PR AFRFRFTRESS AEF
Department of Leisure Resources and Green Industries, Leader University
Ptk T AR e
Division of Forest Protection, Taiwan Forestry Research Institute
RN S S
Department of Entomology, National Taiwan University
e L %ﬁfﬁ.gﬁﬁf
Department of Entomology, National Chung-Hsing University

T e (Erythrina spp.) 5% L7 S EMEE DR > L AL P s Bpf o & 7
EHE RS e p FEE R @ PN ] (Quadrastichus erythrinae Kim) ¢~ izf8 6 T >
RE A2 B ERY T E 2 RELT DA RA I AR TR o
lbiﬁr/*ii‘liﬁtg_[%% ~ A EE fr'% + ,ngu; - E S ﬁ}k‘é‘}“}f’fﬂ}ﬁf’}i}i\ X

LOE AL g e W TG S AR R A :{m)i Top R A ERARY SR LERECERc B A D
oo HAONREIPN B2 BT ﬂ\iﬂilﬁ uxiﬂ*-]‘*% (imidacloprid 2% GR) #3741 flr# | sk &
7 RIER o H-F i vl R AT PIF PRI N 15 2 A R A AR R K o é%}%ﬁ 1% % 11 FiE
FoMFERBERES - RHREFFR F I FRERRILE 2 P BB 2 S K (1= -1.67, p<
0.05,n=85); EAAILA + v Bt ERHBEF (t=2.16,p<0.05 n=90) > b7 EH| AL E 4
BB Rl ko %W@ﬂ@¥6i BEHA w2 TmF L HEELE (t=-232,n=15p<
0.05)7 B 77 4 28 4o 3] %5 2 15 % 6 1% & oo av DB EL s B krok { LA (t=228,
p<0.05,n=48)° 5% % 14 e n%”ﬁ Pl A [ 2 B AR A B R Plp AL BEAR D F 4 %
EFAR I REE RS T EREE H«*ﬁ;wﬁ P ey hREHES T 0 15 ;%p\ R
Mg A 2 S 0 Vi 2 ATA BUREBCECS 0 v kR 7 @LL Glgg o PRt R iR E AR -
I ST i@.é{jﬁé“#ﬁkﬁﬁd*?fﬁ%ﬁﬁm PR AT AR T R T RN 2 oo

K43P (Key words) ¢ f14¥ (Erythrina) ~ 1% 824 (galling wasp) ~ # i£ "= (imidacloprid)
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C2-4 % » B VRS REARRIAL [ F PFY
Toxicity of fire ants venom on Spodoptera litura larvae

ﬁﬁ@lxmmﬁﬂ\itﬁ”\%“a3
Li- Chuan Lai', Bo-Jun Chen?, Wen-Jer Wu’, Rong-Nan Huang®

PrERFEF R R
Jen-Teh Junior College of Medicine, Nursing and Management
BECRURN- oA CF S
Department of Biotechnology, Asia University
IR R Y g

Department of Entomology, National Taiwan University

p RS A BV B 5~ B VK (Solenopsis invicta) 2% ik (S geminata) o ¢ B FE
B NRTIIE AR A AR B vk T B WP d i 90% F| 95% 2 Fiki U E 3
Bh 0 L HREFARF T AT PR oRenn & 4 36 1 R SLBRCE -
AR ALY VRS ;,z@“’%% B S BRI RT VIR R AR RIS J T o
L LR s S A &%Hvﬁﬁﬁ%i%94%fﬁmew%%mf*’ﬁ ﬂ8B¢%#mw
2 AF BP0 B NG VERECT g?ﬁ~ UG R BB 0 Bt 2P ORAE S 2 o AR
W R S LR VIR R ACR M LA LiRE a2 A ks 0 x Bl A%
T2 B S s o BRECVER SR G b AR R Bt e MF]VRACT A X ] E AU o 1T
%i?'-%ﬁﬂﬂiwpﬂﬁmrﬁﬁ'Wﬁ%%bﬂ%h_kﬁm*ﬂbg R
‘*f?’*iﬁ'ié CHE Lk eha R R R 57f§_._1§ A dk o B o SR e BV RF R oD Pk
BACEFFHK A > APRPIVIRI R PR DLEREI LT M o

M4t (Key words) @ » &% X % (Solenopsis invicta) ~ %% 4% (Solenopsis geminata) ~ % & % 4~
%% (venom alkaloids) ~ # 47 f-# 474k (unsaturated alkaloids) ~ #L ¥ % i& (Spodoptera litura)
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C2-5 & At @ A 2 i 4 K P 2 1
Study of Forcipomyia taiwana repellent and algae growth inhibitor

MATEE ~ % %2
Chen Chi-Rong, Huang Rong-Nan

RNt - F R

Department of Entomology, National Taiwan University

WL IR LB TP A
PR A2 4 ERF,H T
P Fﬁlrﬁ\ux){%u]ml&ﬁ—éé PN )
JF?/\:’/Z‘/FH;L‘ ’ ll_e‘_f\’ﬁ\fvl"#l

B L SBEBD PR XS SRR ER L LT A X
s A H e i%.F:vA&_“'; ,rg]-‘ ica’i?)iﬁrsﬂff ;Jz;_ggcg-ﬁ_gs
%%’ﬁ?’oﬁ.‘}_75]i\,§}jﬁr}\Pgéff'}b"‘?ﬁ‘m;ur}mﬁic

e H
i
”ﬁa:
B

G (v e
>mb£ \M«““ﬁ

S A—EB A AR R KA R AR T
FEA L NEER E2 SRR TRBALERES H e 412%3"%%é&*g$"%/{ﬂ‘4#

geranylacetone £ 6-methyl-5-hepten-2-one % 5 4% 552 \,:Ef” P o AT LI A 0.008%
2 1% ERZE > HBRHAGPESAEL T LEE 0P 2 10% ERTEFESSFESFEG 202
»J~E$fﬁi§f€§»f-$:§wﬁnf§—1 EhF2 LRV L3 ;iiz%ﬁ‘%‘é*‘OOI% ERTEF T0%
P2 @k o T 10% 2 ER T RERFFTLE 2 ) FE”“! ' ; geranylacetone 1% ER L
3 80% ‘1\.:&* dchke o B 10% B AR 2 lﬁ-%ﬂ* PEILE ool A SARAR RS B
%

z‘v\

Bw B2 )@
SRLAALRZGF KRR ARFIFRIRPERALY A ’iﬁfaitﬁi{#"’ﬂﬂ Pk RIEEF M
n’?ﬁ"«;}é.&r#\’iL_OM%/%)i*“S %P\é—?—’ﬁ%ﬁf%% 1_"3‘_ «lt’FFJT»% BT R A G
67 px2 Fespd EArdIH o VR IR ESEL L A #»REA o
M4 (Key words) @ & #4% 85 (Forcipomyia taiwana) ~ & ¥ %] (repellent) ~ &4 4 & Fr4(#H (algae

growth inhibitor)
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C3-1 55 % Bt h s BR R £ sk
Susceptibility of cat flea larvae to systemic pesticides

Mlode ~ § 5588 ~ 2Fdod « £ 2 7
Yi-Ju Chen, Chin-Chi Huang, Ju-Chun Hsu, Wen-Jer Wu

R g

Department of Entomology, National Taiwan University

%% (Ctenocephalides felis) £ 5 T P2 WA EHFNELMFABEH >+ P AFE BHR
B CREFARRA AR P DALRNCFERRFTH s a6 & RO T 4y DR A EAH
CIRBE R NREM o V- 2 G o A RERSMIET R BTN RIS AR R
Friet? aiB s SRz o ALY 96 HH £ B4 B RRIE > AL K e
AL I ABER LS R HREIPARRLBE L EORR S AEFS AR EER TR AL
e S R E R OEA, T/ e B R R K %‘gtL TRRBERD R S LS T A
KRIE T R AAHFT AL A F BT 1 F o L ¥ ERTFL (37 F) HF R (Response
ratios, RR =4.941) # Ak 31:& S erp s (RR=1.24) % & s b i * ehx @ (RR=1.109) 484+
BB F o BORRHENN Y DER LR TR A YR DER LR AN
MR GAFHRETSATLARIET KR LT RS S BENEA L

K43 (Key words) @ % B 24 # # B (larval bioassays) ~ % % (Ctenocephalides felis) ~ ¥ i |
(insecticides)
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C3-2 = i FRvEdd fia o i e B 8 4o LR P2 M 12
Association of the activity change of acetylcholinesterase and carbofuran resistance in Chilo
surppressalis

BT iz~ I~ R E
Hsuan-Jen Chien, Xuan Cheng, Shu-Mei Dai

Hod g Frng s
Department of Entomology, National Chung Hsing University
= {47 (Chilo surppressalis Walker) #i& & kfstp e o AenE 8T 4 - BT PR AFTHF R 5
A BFERD R AT ME @A RETREN A BRI AR E A4 ok
T E S MRS ey e BUR PR TR AR T B R BT AP SR &k s T i e PR
Prites AR L FRtRke e TR @ ok B R SR o 58— R TV MEC fRRRde fin fF
bo itk 2 B enRE o U © FRPRAE Fg B8 AL o R i B 1 BN PR Y che FRtRdg i iR 0 B iRt
AR B Y Hvhfeded F4f 0 Hb& e fRthiRfin s & 8 SR R s L o

M4t (Key words) @ = 1“#& (Chilo surppressalis) ~ ¢ fig"%kk fin f* (acetylcholinesterase) ~ % {4
(resistance)
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C3-3 42 % F a2 (8 32 Ll 37 5
Metabolism and target-site mechanisms of resistance to methomyl in oriental fruit flies

Frp AL e !
Kai-Yang Huang', Hai-Tung Feng?, Ju-Chun Hsu'

TRE AR
Department of Entomology, National Taiwan University
PEr LR § R EE R bR

Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture

72 @ (methomyl) % — "L 7 fe W47 (carbamate) M A A > H 3 B AR eniT* 012 5 o Rk fin v
(acetylcholinesterase, AChE) » B2 #X ¢ 5= = % ¥ ¥ (Bactrocera dorsalis) ¢ fip a4k fin fis e fﬁ?i B
Ed G WHHREN > 2 E P A E IR T BB RERA Y Pla e A BT LS
R R & k(123 B)REF P2 AHE AR ] o 4 REE R 2 T R A
+1& 57 > ¥ 4 & PBO (piperonyl butoxide) % TPP (triphenyl phosphate) =4% 4 »z% & % (PBO, 4.04
& ; TPP,4.82 i) » 48 plFuit B>t 5 # it & it f* (mixed functional oxydase) % finfi* (esterase) 1%

RERE AR o ¥ Affanfuld 4300 - B R 2 W RS e fRtRkea st chi
B ;% § i F 24 (paraoxon) frip 2 EHEHH g4 s o ”T%Ed Futt B o FEPEdg fin fF 2K T
B enfg B oo 33t 7 A it o 3 ] o

M 4E3 (Key words) @ L * % F & (Bactrocera dorsalis) ~ 3 7 ¥ (methomyl) ~ ¢ fg*% 4% fip fv
(acetylcholinesterase) ~ {4 #| (synergist)
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C3-4 % By %= % &) 8 (Thrips palmi Karny) $3 4 2 g < 230 4 2 #5 = B8 42 #73
The toxicity of the insecticides and the mechanism associated with deltamethrin resistance in melon thrips
(Thrips palmi Karny) collected from Kaohsiung and Pingtung area

BAZ ~F0E
Ping Tsung Tsai, Chu-Ying Hsin

CERXC S SR ST LY
Department of Plant Medicine, National Pingtung University of Science and Technology

E ST (ThripspalmiKarny) AAEMY aIcF 2 AgEEF 2 ER T PR LRI R MRS
Fpicedas AEPRE T EH T F A5 HER Jw)é-}'riﬂ@%ff“i‘t oL ﬁ‘ﬁ%ﬁ%“éﬁé%
B OF 5% ﬁﬂ“ B, 2P 1HEFE 3 A 1%%4@%&%%&} PR AR E R R B L s
H o EERRS R LI P E #"’%Erﬁ& ERRGEE Y T fyé‘sﬂi’l’T:}%%@a@%*&
AL X RRAL 0 Pen F R S R HRER S DR H R BRIEA SR g2 g 2
2524 it % BT SR RIS FE R A D3 TS 8 chr
{”«L'\‘*"?Ff—‘v’ i T ,*’.s«%’élw" AFFRE Rha f a3 HFFRRAME L 2 2
Bt w45 77 2 175 8 d § A5 HE BRI A @“ﬁﬁ$ﬁ14%’
st L gd 163 7 o %F‘rftfﬁii ELZ e A8 HERRA *‘ﬁ'l“* o WE R ER
? 7 4v s 4 # piperonyl butoxide (PBO) 14 & B > J'%}fﬁﬁ: KEBEAE Fa s ﬁl] L S
G218 2 187 5 4% & A5 $ 54 B2 ALE T A5 R (cytochrome PASO )it F B - % 7
& e 2 F;Tw Ky BHEE2Z e A5 > A% A2 RNA> 55 @45 & (reverse transcrlptlon)’ LS
cDNA 12 CYP6 ¥ % fis2_ f§ & 513 4 (degenerate primers) i& {7 PCR ¥ 52 A~ 47 - %% = B
‘Sc@ N R 4;&:1’1““,\(%]’&_390 bp ASSEET — P ELIEN o ML IR A AL E CYPO Fe

29 chH - L FR 5] %‘rw %% CYP6-TP; i&—- #H o CYP6TPZ,4_"?]F}7';{‘;L%— M3 3
f\ S ARz Ers ki H2m F 45 cDNA % #0987 7 2§ PCR (real-time PCR) ~ J& » %F—Fftﬁ;»
2AEE e a5 F A CYP6-TP AFZRE L HW 4 F ’\4* Fd 463 2 281 B pEErE4H
Rl B APM o Rl F A SR ERSAL MY CYPO-TP § P25 RET M -

3\‘; «E\ 1@*

s
X
R

‘?‘q\‘ -

- qk.
\m l'iq

B4t (Key words) S @ % 4B (Thrips palmi) ~ ¥ % |2 (insecticide resistance) ~ & = ‘$ BE
(pyrethroid) ~ ¥ pF Z_£ PCR (real-time PCR)
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C3-5 %4 e fbsfs » EH P PREL LY E L LA BRI
Effects of the host plants and the history of pesticide application on the resistance to imidacloprid in
silverleaf whitefly (Bemisia argentifolii)

BT F RGP 2R
Pai-Guen Lien, Jung-Ling Chang, Yung-Yu Yang, Chu-Ying Hsin

R2 B LS s F R
Department of Plant Medicine, National Pingtung University of Science and Technology

rFEF LA ek - 3513 2 BaBF/L2-N-3014 % BaQF/BaQR it {7 % & f#i 4% ¥ & (polymerase
chainreaction)> M #F s fi2 B2 Q24 F [ #F L5 ¥rict 2 Fict 2k hiBi BAF A (T
HBERL) Byt 2 BB 2 B3 Q2 b [ A5lp 35 s ~2LEZ Bk
R EEZBRBENBASF B BT QAP B BRI ARFIIELL T o UEE
R B P E R £ P R % B B B RR S e B9 b e BT B
RGO RFFRATGERG S DR ﬁ'ﬁ‘&—*vmm&ﬂ@” BANHBL Z B R T
A ftrzi’m &E’J\ﬂ ZRERH ﬁ@ Vg 4 P RE e o B LCso 2 626 ppm  #id o~ 2B
ZiEa b %8 21643 196 2 > ARE RFEH B ERITY ARG EK > 2 B2
R R A ﬁié"@é_iiﬁﬁﬁm?\ﬁ”ﬁﬁfiﬁ Tk 8 TARE R T ’”ﬁi??]?‘t PB ~TPP
3 DEM = 6} ¢ 4181 & 52B ke 3 7 PB 5 e @ Hans ok ic7 - RHRE R B 3
FERA M2 RFT RSP PASO-H F B R A G M -

M4t (Key words) ©: 42E ¥ iy (Bemisia argentifolii) ~ % — 1£313 (specific primer) ~ ¥ & f#ifl 4% &
J& (polymerase chain reaction) ~ ¥ # | (synergist) ~ #< /& #4722 {4 (insecticide resistance)
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C3-6 | Fuaduphcnn Fpid HplE chim g 1 d AR d 4 R A KLY T
A field test for rapid-assay in insecticide-resistance of diamondback moth, Plutella xylostella (L.):
from esterase 9b to heat shock protein

Bt sk %
Maa, Can-Jen William, Hui-Hsin Rose Chang

HEP N eSS
Biodiversity Research Center, Academia Sinica

The diamondback moth (DBM), Plutella xylostella (L.), was used as a model since 1987 for developing a
rapid-assay for the resistance of caterpillar pest to insecticide in the field. Acryl amide
disc-electrophoresis was used for separating esterase bands eluted from whole body-homogenate of
diamondback moth collected in local field around Taiwan, or from those reared by iso-female breeding in
the laboratory. Of all the 13 alpha-naphtha acetate bands, stained by a dye (laurel sulfate) in plate gel,
only esterase 9b positively correlated with the survival rate of DBM. The lineal correlation between
survival rate and frequency of Est. 9 (as an indicator) found in sampled colonies by isofemale-breeding in
laboratory (1987) is significant at P < 0.01 with a degree of freedom of 10. Those found in local
populations collected in the field is also significant at P < 0.05 with a degree of freedom of 16. The lineal
correlation between frequency and survival rate of diamondback moth decreased to P < 0.05 by 2004 and
to P < 0.1 by 2006, indicating instability of frequency of Est.9b. The lineal correlation between survival
rate and frequency of Heat shock protein (Hsp: as a new indicator) found in the sampled colonies by
iso-female breeding in laboratory is significant at P < 0.005 with a degree of freedom of 10. Those found
in the local populations collected in the field is also significant at P < 0.005 with a degree of freedom of
10. The heat shock protein was a better choice for this rapid assay. The reason for a better indicator of
Hsp for malathion resistance of diamondback moth is of the specificity of the monoclony antibody.
Regulation and/or expression of the structure gene of Hsp and resistance resurgent of this insect, under
environmental pressure, will be explored in the future.

M4 (Key words) © /| & (Plutella xylostella) ~ ¥#ut% (resistance) ~ #-:# 1§ jB] (rapid assay) ~ fig f%
%% 4 5. (esterase 9b) ~ # k5 F~9 F (heat shock protein)
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CA&-1 AR EFTHF o7 2 Lh S 273
The study of non-chemical pesticide control on Aphis gossypii and Thrips tabaci

fhe P
Li Lin, Ta-Chi Yang

FrelehF¥E2 R §7-EF R Fre2 s

Hualien District Agricultural Research and Extension Station, Council of Agriculture

AREREY LRI BRI fEB RGO A SRR - SRR oGRS 87 (Aphis
gossypii) & &5 (Thrips tabaci) & 7R3 > TREFH = 73« TP PR T i T A o
EER 5 10%, 4%, 2%, 1.3% % 1%k 3 30k ts 72 ) B > 5+ = TV iE99% Mo BT Y R
LG ATtk REVFEERRE R Y P E M RRZBAS SV - RIEE RN
B 1% BT RTESEES R S O1% A 1% 2 4% R RS L < e u)
88.8% 27 84.9% > 2% ¥ ZR PV & f’fﬁ;]—,% = FiE944% 9 FEHRESHET Y 1% FX 2R
et 04% EHRA 1% ERFRZAERAILH L F2 KR Ficvck bt o

L

B 423 (Key words) : 24 B # F 44 (non-chemical pesticide) ~ # ¥ /%% (tobacco extracts) ~ # B + /%
(soapberry) ~ H#-%a;% (camphor oil) ~ 5 7¢ (neem oil) ~ F&#L & it 245 /% (rice hull vinegar) ~ # 45 7
fieie (bamboo vinegar) ~ 1 #7 (Aphis gossypii) ~ % &) 5 (Thrips tabaci)
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e

Ca2 s ot S BERTI AL PP 7Y
Biological control in organic farm on use of plant hedge as natural enemy habitat

B2 E
Ta-Chi Yang, Li Lin

PR LR g IR B L

Hualien District Agricultural Research and Extension Station, Council of Agriculture

’ﬁﬁﬁg/im:}'&lk’;}ilﬁkf i\‘ia?-}rm‘wiv»?;ﬂ?ﬁ )ﬁgﬁ_f]‘ﬁ,r‘ 3 g‘_;}f—l*n;%%r}m% % B Lf#_
AZTAE %ﬁf’ 22 Beandpa M RE Dy JPirR A & #""#'Jﬁ,isﬁfmﬁsbwfﬂ4aﬂkf“m
B dadF 2 ﬁd ikvfﬁn\é@nv#ﬂia%v%v Py R FRET R A RE AP %

S m e ¥ i f ek é&f’r%@@? FRELER Z RS kb~ ﬁnhﬂagzﬁ%aﬁr PPN QA

BA AL e B A £ DR EI R R U A P ;g&h:}?fzﬁ*;:% ;’%5%}57’5
MERT RIS P F R R xéétfﬂ#" PR L F T AR IR ﬁ*‘”f\f\ * I
Fehofe R R andl T NS NRREHES ‘\ﬁaﬁlfl?v AR R X e - 'J*“fe#ﬂ 4

EApATHE ﬁ/”“mﬁﬁf.Hléim&%’%%i%%mﬁii&u\§%1°

B4t (Key words) : f£4 % #& v (vegetation diversity) ~ # # f# ;5 (biological control) ~ & & (hedge
plants) ~ £ & 7= (Duranta repens) ~ & §155 (Asclepias curassavica) ~ 75 #g (bamboo) ~ 4% & (Hibisus
rosa-sinensis) ~ #Hc ¥ ¥ (Mallada basalis) ~ B~ F (lady beetle) ~ § m e 15 % (Cantheconidea
furcellata)
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C4-3 ZRA A 2 K F A R 99 2R3 R - BEEAGITH i 58
Pasting agents and total hardness as CaCOj; in water effects on activity of soap solution for
Tetranychus urticae Koch (Acari: Tetranychidae)

TR S E S
Chi-Yang Lee, Me-Chi Yao

AR EL R g REFR TR &P e
Applied Zoology Division, Agricultural Research Institute, Council of Agriculture

wRokiRik 1787 e st KPS WA BT A dew A FE ARAR SR BT
Edy] #ﬁfﬁf?ﬁ% PieT* FHE2ERG BFHF AE € (Organic Materials Review Institute) % v 3%
@ swa kAR Rk ;‘;:j,;;ﬁ_;g o AT RGN ES T A KR ¥ - BE W (Tetranychus urticae
Koch) e {32k & % > 77 3 AEf H 2 K 734 & (total hardness as CaCOs) 57 & -kj3 % ¥ - 2
Fpie® i B g p @ * LR H - BEMPS IR T3 % - FHREEHET WL KB
(P hpedr B (RS 80% + fxiFe 20% & F &) o BEE eSS LCso=1.1 mg/mL * 95%
confidence limits = 0.96-1.2 mg/mL- & %] ip3# 8 #8 0.1% Ak#¥ F /,T 403t 0.1% 3 0.2% 4k R 9w &
R RIRAE D BRELRE SRR TR o A R LA b A SRR Aoz W) W ER 2

AR R (AP s B E S R $99 BRI R E - BEE MRS S R BIR TEH § Se ook o KR
SR B RS LT 8RR R e 100 ppm BA R4 ek R T E B 8RR R - BEE GRS LG
RS o R BE T RER R FARLKBLKIVLEGHE I ALY - BRI
*«Fﬁﬂ*%?%%%\ﬁﬁﬁﬁ~$4tﬁg£%mﬁﬂ%(w@ﬁgngMAﬁﬁaz&
Famir (74 (CaO) % fed(NayCOy)) > SRR * @it # kB P it 2 % MHER G T > 2k
T gRETIE o

B4t (Key words) © &bk #| (pasting agent) ~ K B 4441 & (total hardness as CaCO;) ~ = BLE b%
(Tetranychus urticae) ~ ** 2 -k 7% ;7% (soap solution)
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Ca-4 o BEH=Fl ST A2 L@k

Deterrent of Taiwanese indigenous djulis (Chenopodmm formosanum) on three phytophagous insect pests

Hsiang-Ting Huang, Rong-Nan Huang

RNt - T K g

Department of Entomology, National Taiwan University

AFE G I 5 8% (Chenopodium formosanum) £ % fefaF 7 foke 0% 4 ¥ & (Plutella
xylostella) ~ ¥+#3 (Myzus persicae) % #E # & (Bemisia tabaci) 2. & ¥»c% - F1* FH 2 2L EH M
&S RIEIER 0.0016% I 1% fEEREFZFATAZ LGN ACEY o SR AT 0 LEY
§4“ﬁ%+ﬂﬁl%w4ﬁ Feri AR ER L *ﬁ%a&@%ﬁ»uﬁy+¥M$ﬁ#ﬁﬁ

PHRIAATLHEEEORBT TR S LG cB- HREFT BT EFR-RARA S
(partition) » {F3]c fec figf ~ I "R A 2 kB e R iR LRRFLWRR  BEET 0 KA RER
P FBS A F A RER L S APPSR B E ] Fn A e RE RS S J DA P
&EFRMESE i ﬂw%ﬁt’qe#E%ﬁ%ﬂ%@w%‘r”?ﬁuﬁ-?E’ﬁ%«%@«xf%%‘rfghﬂq RS
A e 5 B F’puﬁi%&'m¢+ﬁ+ﬁé’ngkuaﬁ¢v36ﬁww—

hydroxy-2,3,7- trlmethoxynaphthoqulnone R ER-RARAREE S PoEET N BAE N

2,4-ditert- butylphenol ~ 7,9-Di-tert-butyl-l-oxaspiro (4,5) deca-6,9-diene-2,8-dione % 1-Heptadecanol %

B LW BRIk Y LA TR AR E AR FE—HRFFEN T o RRET
SFRAEN  HEFRIRIE LT AL G L@ o

M4z (Key words): = %% (Chenopodium formosanum) ~ 1% % % 23% $#% % (choice and no-choice)
& @ (anti-feeding) ~ & A& “7 (anti-oviposition) ~ § 4p & 47 F 3% & (GC-MS)
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F-lEs SRy VAL BT 9%~ 32

F_k

(n} o 3 ~=h

fAL T P m,E» LR 18 ,7):4‘\_" ’M"H‘{ﬁ' T -
?wmﬁ‘“%T’%% %ﬁJ’i%%wam%ﬁ’vé“ﬁ
LB A ;m}ﬁlﬁ,«fmla\m/ i) 3 RETL O AAEATE A B

T REAE e F ORI e R A VB FIAT A BESTRAY AR LG 4

E g i TR B LT ) 8 RERS BT
PHARLATFELS B A AL L fF :?I's ?‘3 ARBALNE KIS
5] o H ¥

Ai

}_
E?%%H
5 =k

. Z‘h(

=

-
At §
o

&w—m*

i:X
FH O F VAT R ﬁhvﬁ‘ iﬁﬂ F R §EE AR P
A RTFRPCEE A B AR R
”ﬁ#%m#%nﬁﬁﬁﬁﬁé*%°ﬁ%§
W oe B ;y;;« Eivs HHiw L ;pe%],rwgf

gt s UE IR RE A BRE BAL T SR

k]
By & pﬁ‘ﬁiﬁiﬁ-
Iﬁ FERAE - br M frA ¥ 2 FEE R
M%ﬁ CehfEfEY o A kL B REehd KT
ﬁﬂ BGEAEE A A (KH LG MR AEEY ¥
R A2 P o

Vﬁﬁm%%
-
A

B4 (Key words) @ & % & (fireflies) ~ # i %5 (ecology conservation)



AR LT AP R e T R ko d LA 2 4 2 22 i 44 800 1 1200
DO RHPARE TR RMTHEMETR AT S ERABEIERT LT RE KA LS F
ARG A i?ﬁ@*ﬁiﬁﬁ’i$$7éﬁmi%»ﬁ %im%*ﬁﬁ!ﬂw%‘ww
AR p ey FHEETE S5 L ETHENAp BELT FaeRe T2 2
LA RRESEF T ii’?#’l#*’y FAIPFR LY VAFRY 2P > FHIE T B
&m%’?MA& 4Bumw&?w,ﬁﬁﬁ%’ﬂ@aﬁiﬁ?%ﬁﬁ%ﬁ,vﬁf%iﬁ\
PHMLED 2 R 702 R FFHE RESEFFVAFE 2ERIEL LR FT o 5
#%ﬁ%m?Jﬁﬁ&?mﬁihé%’%ﬂ&%%%%Q@wyﬁJ’%iu«;yii*ﬁ
o (R FCAFAYP I GBI REEER AR RAA T SRT A F o ookt
FTHAFSREF Lo PE TR EFHIH R ZULAFL B TR L2 FE R

B4t (Key words) @ & v & (fireflies) ~ # i %5 (ecology conservation)
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¥-3 545 5 &3 faepk ¥ (Coleoptera: Rhagophthalmidae) 2. # &
Identification of two species of Rhagophthalmus (Coleoptera: Rhagophthalmidae) in Matsu archipelago
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