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How land use change influences human health: insights into
vector-borne diseases

A x
Chi-Chien Kuo
CEEY L Y

Department of Life Science, National Taiwan Normal University

Vector-borne diseases, including such as plague, malaria, and dengue fever, have long
been a great threat to human society. Because disease vectors are typically arthropods,
which are themselves regulated by the environment, a change in land use could have
profound influence on the number of the vectors, thus the risks to human health. In this
talk, the significance of land use change to human health will be exemplified by two
vector-borne diseases, tick-borne Lyme disease and mite-borne scrub typhus (& ). Lyme
disease is prevalent primarily in temperate regions and recent studies have revealed that a
reduction in forest areas could increase human risks to Lyme disease. This is mediated
mainly by an increase in reservoir hosts, which happen to be habitat generalists that
prosper following habitat fragmentation. Scrub typhus is endemic to the West Pacific,
including Taiwan. Taiwan’s acceding to World Trade Organization has left many rice fields
fallowed, with the consequence of elevated number of mites that could transmit scrub
typhus because these mites can’t survive in flooded rice paddies. Both studies demonstrate
that land use change could have unexpected ramifications for public health, and underscore
the necessity of research on vector-borne diseases and their control from broader

perspectives.

Key words: arthropod vector, disease control and prevention, ecological study,

environmental change, infectious disease
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Termites and fire: A trans-boundary research in exploring termite
biodiversity in Southeast Asian tropical degraded peatland

=R
Kok Boon Neoh
DRI A S X
Department of Entomology, National Chung Hsing University

Tropical peat swamp forests in Southeast Asia occupy approximately 72% of the global
peatland. Peat swamp forests are thought to support lower species diversity than tropical
rainforests. Countries with extensive peat swamp forests, such as Malaysia and Indonesia,
have always regarded them as unproductive wastelands, except for the presence of valuable
logs, and governments have tended to convert natural peatlands to more productive land
use. Thus, the present stage of tropical swamp forest is a mosaic of different land uses,
including agroindustrial planted forests and silvicultural plantations (e.g., rubber and oil
palm). However, extensive forest exploitation following peat drainage for agricultural
expansion leads to catastrophic peat fires. In general, cultivated peats experience fire once
every four to five years. The high level of repeated fires may explain why the area covered
by abandoned secondary peatland has increased two-fold from 1.2 to 3.5 Mha since 1990.
Given that the absence of earthworms in acidic soil conditions in which is well known of
their ecosystem service, termites are viewed as a potentially major player in a variety of
ecosystem functions, as has been shown in other landscapes. Trans-boundary research
effort is underway to assess the sustainability of land use in degraded peatland. The
presentation will address on the impact of fire on the termite assemblage in fire-impacted
peat and their possible ecosystem function at post fire. In addition, it is necessary to
understand the strategies that termites adaptively employ to survive in the harsh
environment. Understanding species vulnerability is fundamental for developing
conservation strategies that harness ecosystem services provided by certain groups, such as
restoring the fertility of increasingly degraded fire-impacted peatlands for agricultural

purposes.

Key words: deforestation, degraded peatland, landscape disturbance, insect biodiversity,

peat fire
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The composition of insect assemblage in different habitats in
Taijiang wetland

F S F e o s
Wei-Cheng Hwang, Wenbe Hwang, Chi-Chou Chuang
CEEE RS T L e

Department of Ecoscience and Ecotechnology, National University of Tainan

pIE RS I OIRTOR ) 2 HABITH %o BB RF Z 1 BATRL AL d
T HRERA SRR PEL LDt i h ﬁﬂfﬂ—?l’ﬁ 1§ < PRbR I o AT E Lk
FhAr (AR 0~ BE S BEEY - 2X» BREY > 12 B kPR KIF%FZ’%“& ) ik
BEAER P BB UGFEROREEL SR E S F2FRE > p 2016 17 42
P -EEY URE AL RV RAARF ARSI ETEEE o Ay Wainstein
1p iz dg (Wainstein’s Similarity Index, K,) %272 F > 28 2 FiEF i E L B e
Hedp 02 H o B R B R I R B e B 07 5% 0 Ap B R el Bk 5 B
g Nt (Ke=4.62) @ BFEZEEBEEZ e p R M3t 0.1% 4 7 AR Y 4
P 2 RGFRNZE SEZ ENFN]1 Y 3 EEF (B H STy ) o
P S AR Eag R 2 5% o B B AR BRI S LR T SRR R DT R e S
1P E) AnB% 0 B L S AR B R B SR R R R R S S R S
0.68% > - Bom &g AlRM B PR Bl G HbEE .

K4t (Key words): 5z B 2t Bl (Taijiang National Park) ~ ;&% (wetland) ~ &3

(habitats) ~ # & 2 = (insect assemblages composition) - Wainstein #p
12 ]“i:}ﬂ 1% (Wainstein’s Similarity Index)
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Taxonomic study and molecular identification of chigger mites in Taiwan

gl g2 max3 sz lamp!
Lo-Hsuan Chung', Wen-Jer Wu?, Chi-Chien Kuo?, Han-Chun Shih!, Hsi-Chieh Wang
L am A R E FI R AL R AT EY
Centers for Research, Diagnostics and Vaccine Development, Centers for Disease Control,
Ministry of Health and Welfare, Taiwan
2@z s# 4 # e g % Department of Entomology, National Taiwan University
ROEEE S R R Lk

Department of Life Science, National Taiwan Normal University

AEF AR ARG R IR R PR B AR R 2
His 093 Bodrdhodhlf ~ AT URPE SR P Bp R Db a2 L850 87 I R B foE
FRRIE~pRE2SEH > ERFT 24254 12 /F 38 A LGN > ¢ 32 3 BATHA ! 3@5\’%‘
Z W (Gahrliepia (Gateria) lieni) ~ #c| # B & 4% (Gahrliepia (Gateria) minuta) S B
4% (Gahrliepia (Gateria) yilanensis) » 23 BATe &% 12 B ¢ &rfd ; BE AL AL
Bt A2 21 SREY Y RER 2 ML S 9 AT wﬁ %m %_i%‘ﬁﬂ,%i%ﬁwﬁ ;%
REARARLT > DI RAIBETE c @b 2 et A AHED 9 B2 ofh > A A LT
F 242 L 13 B 4T M o LA F EE A o P& DNA ¢ ITS1-5.8S-ITS2 * £ »
MEE LB IEE (Leptotrombidium) 1 83k 352 #2548 DNA w2 ¢ %2 § i fix I (cytochrome
oxidase I, COI) % £ &7 & N R & prid 4 ¥ & (nested PCR) - # J“ 2l 20 AL fE 2
Bal> B9 RAIGBERINA a2 ,fﬁr’ R A R AR s %bﬂé“-ﬁ COI A 7] nested PCR -
Pl T HRRLISPIEL A AP R FET AR LA S EBETHEE > S
BE 15 M T 2 A A

M4z (Key words): %1% (chigger mite) ~ 4~ #f (taxonomy) - % pE 42 DNA (ribosomal DNA) ~
P2 ¢ % 5 * fix I (cytochrome oxidase I)
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On population stratification of Anoplophora macularia (Thomson) escalated
by climate warming

LEPRR = S IR ¥ -
Maa, Can-Jen William', Mang-Min Hsueh', Wu-Kang Peng?

Lo gz T2 571 ¢« Biodiversity Research Center, Academia Sinica

R4+ 8 B8 % Department of Entomology, National Taiwan University

Az BA G REFEHF A X 2L fog E Ravei s (elytra pattern) ¥ £ o0
Fidd o2 B pE ]l ERAR SRR EAPERIERE 2 ERARF S BN kD frg fE
3. A H G sty b e Fm (SS1, 882, 853,854) A~ G R 2 YR e kgAY EE KR
AR ER AT B X 2o e R 00 SS1 R & ) Fehs § 0 SS2 i ih b o @ 975 SS
s A K 20128 0 2§ HeARE o w o p 2018 & 2k N4 R 2SS b w4 K o dr
A AFEIRN YR 2014 F2 AR BB FER o2 m k020158 1% 1 6 ¢
PABRAERS ol 2 2R YR v SSe i x om e £ 0l 3o B
R FBR o ER- iif“—"ﬂ" CHRF P T i 2L RA FRBY 2L XL A
2 ;é%k:a A IERREAT R TATE RS - A A Resr; 2 AT 12013~ 2014
22015 & 4@ R R RREE 0 TRV R F R FERY s g2 R 2 2007
B 2 R4 ER G PREo
M4t (Key words): # frork = 2 (Anoplohora macularia (Thomson)) ~ 23 4 it

(population stratification) ~ *2#f 57| (pattern of elytra maculation) -

#5 (climatic warming)
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On diminution of elytra maculae of Anoplohora macularia (Thomson) on
account of climate warming due to El Nino

BHAN PRI REA D EE o n?
Maa, Can-Jen William', Kai-Kuang Ho? Err-Lieh Hsu? Wen-Jer Wu? Yu-Yin Yeh?,
Jung-Tai Chao®
Lo ggm TIA %P7 ¢ < Biodiversity Research Center, Academia Sinica
PR 444 8 B8 ¢ Department of Entomology, National Taiwan University
Sk iRk fr AR %3 &2 Division of Forestry Protection, Taiwan Forest Research Institute

#2013~2014 & a4 A% AR A AR R DR ARZ A L8 TR B et roa k1 2
Anoplophora macularia (Thomson) (Cerambycidae: Coleoptera) 2 2015 & 374 5 & -k # Flen
B X2 = BEEL S gyl (pattern of elytra maculation) szess > I 7 5t 2 245 o 1Y
ey d HHs™ 2 5 ¢ kxawr 4 SS o (Lingafelter and Hoebeke, 2002) % )iﬂ )
Pt - M RERAF ST ES S N o B B RRE S = E_éﬁﬁt 2
E S ERRgEFLFr s e Hd fAHN I mE Y RE S T 2k AT
2SR B3 17 38 S8k o s T AL Excel;ré,’r EANRIBEIE
PRIMER 5) i& {753 247 o 5% kg @ 1w sl R - B LF 5 2. 5 - $oaif i

EH 4 03,2013 2 2014 £ = 2 > S 4 byl g opld 0 4. 2015 % 2§ e A F
l?: A

uh‘mé\-»

M éEie (Key words): + =tk (Chuwei mangrove forest) - # 5% = 2 (Anoplohora
macularia (Thomson)) ~s2ifw (elytra maculation) ~ i} R

(diminution) - ¥ % # (EI Nifio year)
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Analysis of the anointing and grooming behavior of two Penthimia species
(Hemiptera: Cicadellidae: Penthiminae)

rEF I ETHT ER
Hsien-Tzung Shih!, Yu-Der Wen?, Shu-Chen Chang’
VAR LA R g L LR TRY B P e
Applied Zoology Division, Taiwan Agricultural Research Institute, Council of Agriculture,
Taichung, Taiwan, ROC
IR PR LE S S F 4 /4 Department of Biology, National Changhua University of
Education, Changhua, Taiwan, ROC

2

Brochosomes are currently considered a wunique characteristic for the family
Cicadellidae. The brochosomes coatings of leafhoppers result from the anointing and
grooming behavior. About fifteen leafhopper species in 8 subfamilies of Cicadellidae have
been studied on the anointing and grooming behavior and brochosomes in the past two
decades. It shows that the anointing and grooming behavior and brochosomes with
potential as taxonomic characteristics in Cicadellidae. We are reporting the anointing and
grooming behavior and morphology of brochosomes of Penthiminae for the first time. Two
penthiminine species, Penthimia formosana and Penthimia guttula, were examined and
analysed in this study. The results show both the anointing and grooming behavior and

brochosomes have potential as taxonomic characteristics in different taxonomic category.

M4t (Key words): #£38 (leafthopper) ~ 4 385 (Penthimia) ~ % #2454 {7 2 (anointing

and grooming behavior) ~ # |- 42 (brochosome)
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The preliminary study of two galling froghoppers from Taiwan
(Hemiptera: Cercopoidea)

FEFZ PR
Hsien-Tzung Shih', Jen-Tze Yang®
ERIR L LA R 6L £ R B e
Applied Zoology Division, Taiwan Agricultural Research Institute, Council of Agriculture,
Taichung, Taiwan, ROC
AR S IV XY
Department of Entomology, National Chung-Hsing University, Taichung, Taiwan, ROC

PR e FomKIE G A H AR 2355 2% kiEf (Aphrophoridae) © 4 & %
Philaenus spumarius (Linnaeus, 1758) 22 Aphilaenus nigripectus (Matsumura, 1903) o }*
FEARIEE At AR BRFLEG AR EY BED e ERO v BB RN Som o F
ARDRFE R ? PG ek [N i e A2 TR A Rk Bt 2

FZ 2 Row b AEEE A B 5 XN RIEF o Philaenus % k38§ (Cercopidae)
Cosmoscarta 7 > 15 -%,‘ Pl 5 2TRp GRS A foid e o 72 BPF L AR L 05 fAikiE2 4o
BT FLFFEARVE > PR v F L o

M4t (Key words): i#m/%3## (galling froghopper) - /% 84! (Cercopidae) ~ % 5§ ;R !
(Aphrophoridae) ~ & # (Taiwan)
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Multiple putative recent horizontal transfers of a transposon in ants
FEF LR
Chih-Chi Lee, John Wang

LT A ST ¢ < Biodiversity Research Center, Academia Sinica

Transposable elements (TEs) occupy significant fractions of the genomes of metazoans,
including 44.8% in human and about 1.4~8.8% in ants. They are selfish elements that can
increase their copy number via inserting into new locations in the host genome. TEs can
cross species boundary through horizontal transposon transfer (HTT). HTT is well
documented in prokaryotes and is increasingly recognized among eukaryotes. In ants,
however, there have been only a few studies examining TEs. The mechanisms or vectors
mediating HTT are also unknown in social insects. To identify putative HTT events, we
investigated TEs in the red imported fire ant (Solenopsis invicta). Analysis of RNA-seq data
from male and female germlines revealed a highly expressed TE, mariner-2DF, with 97%
identity to the consensus orthologous sequence in two Drosophila species. The number of
synonymous substitutions for the mariner-2DF transposase was less than that for three
nuclear genes consistent with the possibility that the fire ant gained mariner-2DF through
a relatively recent HTT. To test if other ants also have mariner-2DF, we used a PCR assay
to surveyed 20 ant species, which represented five major ant subfamilies from Taiwan. Nine
species, which had a patchy phylogenetic distribution, were positive for mariner-2DF,
suggesting that multiple independent HTT events of this TE into ants. We further tried to
determine if a mite commonly associated with the fire ant could be a potential vector for the
HTT of mariner-2DF. We found support for this possibility as a similar sequence in this
mite was detected. We plan to test if this mite might be a potential vector for HTT among
ants. Our results suggest the HTT of mariner-2DF is a common feature that has not been

carefully examined before.

B4t (Key words): BB & ] (transposable element) ~ -k T #&# (horizontal transfer) ~ » &

i L ik (Solenopsis invicta)
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Genetic composition and phylogenetic analysis of varroa mite
(Acari: Varroidae) in Taiwan

Hpels EFE 2 goq!
Yan-Ting Lin, Tsen Hua, Wen-Bin Yeh
LESESEIN Y
Department of Entomology, National Chung Hsing University
HCERCR LR 3R e
Department of Plant Medicine, National Pingtung University of Science and Technology

Among the serious threats to the bee industry, varroa mite feeding on haemolymph of
its host evolved highly specialization in honey bee parasitism and drived factors that have
led to an upsurge in viral titres such as Acute-Kashmir-Israeli complex and Deformed Wing
Virus. Until a past decade and a half, a misleading systematic statement in Varroa
taxonomy, i.e. V. destructor identified within V. jacobsoni, was always done. According to a
combined mitochondrial COI and morphological evidences, V. destructor was nominated as
a distinct species from V. jacobsoni. In fact, no single morphological character could be
applied to distinguish V. destructor from V. jacobsoni. In this study, molecular evidences of
the mitochondrial COI and the nuclear intertranscribed spacer (ITS) are employed to
elucidate varroa mites distributing in Taiwan. Genotype composition and phylogenetic
analysis show that all varroa mites in Taiwan are V. destructor. Moreover, only two
genotypes, i.e. Korea genotype and Japan-Thailand genotype, among more than 10
genotypes in the world could be found in Taiwan. Moreover, evidences from ITS, a new data
never being exposure in varroa systematics, show a putative hybridization events in varroa

evolutionary history.

M4z (Key words): 213 4% (Varroa destructor) ~ 'm®% ¢ % C § it g5 I £ 7] (COID) ~ N # 47
% & (ATS)
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Specific primers based on the nuclear inter transcribed spacer 1 to identify
commonly bulb mites (Acari: Acaridae: Rhizoglyphus) in the cultured
Amaryllidaceae plants in Taiwan

BEEE ED E g

Hsiang-Hung Chang, Tsen Hua, Wen-in Yeh

Rz @838 L Department of Entomology, National Chung Hsing University

Rhizoglyphus belonging to the family Acaridae (Acari: Acariformes) would damage host
plants by biting their bulb, corm, tuber, tuberous root and/or rhizome. The damaged root
would be rotten and then affect the leaf becoming yellow and the branch being distortion
and even made host plant death causing a great economic loss. Traditionally, Rhizoglyphus
was identified based on the adult features, however, the tiny bulb mites with insufficient
characteristics makes it difficult to identify the closely related Rhizoglyphus and their
populations. The study herein, the specific primers from the nuclear inter transcribed
spacer 1 (ITS1) are applied to provide a rapid method in bulb mites identification. The
specific primers were applied in multiplex PCR to identified R. echinopus, R. robini and R.
setosus which were commonly found in the cultured Amaryllidaceae plants. Results show
that both mites of R. robini and R. setosus have a cross infection in scallion in Taichung
county, while only bulb mite of R. robini was examined in Pingtung county except the R.
echinopus which infected onion in District Checheng, Pingtung. However, that primers
producing unclear specific band in R. echinopus indicates its current specific primers should
be refined. Moreover, more bulb mite specimens across Taiwan should be acquired to

elucidate the distribution and the cross infection possibility in these three bulb mites.

M4z (Key words): 13444 (Rhizoglyphus)~ P #&45% & 1 (inter transcribed spacer 1) ~ & -
1313 (specific primer) ~ % £ & & p#4a4y ¥ i (multiplex PCR)
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The preliminary biodiversity survey of myrmecophilous and termitophilous
insects in Taiwan
LA NI S TN o T IS SN ' R 21 AN S 5¥ S
Wei-Ren Liang', Maruyama Munetoshi®, Yen-Chiu Lan? Shih-Chieh Huang®*, Guan-Chi
Guan', Chi-Chun Liao', Hou-Feng Li*
'z e L8 g8« Department of Entomology, National Chung Hsing University
- SN #7725 & Department of Leisure Management, University of Kang Ning
SRR S T-F = 4 The Kyushu University Museum

s 4 i % p_Natural ecological observer

i
T

Fik (0 4R) 2 P g HERiRA Y MRy REM Gt o RH B F A 2 FanI Bl B S
i% i (synechthrans) - % & (synoeketes) - E #% % (symphiles) -~ % # % (ecto- and
endoparasites) £ P& £ 4 ¥ (trophobionts) « ¥ ¥k (v #%) 124 i h 5 42 g > & 4304 5
B0 AR SHOPMAT S o RpT AT R > Tk (D) AR SBR RS P 12
#oauigep (Coleoptera) 2 '£x2f # (Staphylinidae) ~ # 7 & 7}4 (Carabidae) 24t 4 =
£.#% (Tenebrionidae) ; 2 p (Diptera) 2 3 ﬂ%;fi (Phoridae) £ & #7#%4% (Syrphidae); X
P (Hemiptera) 2 # # # #* (Coccidae) - i & # 4  (Pseudococcidae) &7 & i# i
(Membracidae) ; %2 p (Hymenoptera) 2 iﬁﬁi (Formldae) 2% ) 12 # (Eucharitidae) ; &
x2p 2 4 gl (Lycaenidae) ; 2 32 P (Orthoptera) 2 #xiff* (Myrmecophilidae) ; # ¢ 12 4 i
PELIRAP 2L FREAFEFATRS BB FEZ AT RTFL - AT wAREPN R 44
FoDRRE PR DE LIRS RS o ER (G AR T 214 ATESG 2P
B9 Fik (9 4k) A Fo A B 5P 27 44 (Hydrophilidae)s 8+ ¥ # 4 (Ptiliidae) -
% #& + §4 (Scarabaeidae) ~ &% 4 4 (Endomychidae) £2 45 & # #* (Cerylonidae) ; 2 p 2§
i f4  (Calliphoridae) £ & f #x # (Keroplatidae) ; # ¥k P (Blattodea) 2 = #k #
(Nocticolidae) ; #%& p (Thysanura) 2 * # 4 4% (Nicoletiidae) o *#7 7 4% i & #7373 5 B2 7
TN SMAOFHEHLFE I NE A H L BEFTIRERESE -

M4ti® (Key words): & #1144 # (myrmecophile) ~ % v &+ 4 ¥ (termitophile) -~ % & # 3~

(inquilines) ~ £ 2 # % (symbionts) ~ A ¢ 2 & & (social insects)
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A clue in puzzle of phytoseiid specimens (Acari: Mesostigmata: Phytoseiidae)
from Taiwan - with a practical example, Scapulaseius tienhsainensis

(Tseng, 1983)

Figg s mmtphs!
Jhih-Rong Liao, Chyi-Chen Ho, Chiun-Cheng Ko
'Rz 44 88« Department of Entomology, National Taiwan University

1 #5447 7 3 Taiwan Acari Research Laboratory, Taichung City, Taiwan

Acarological studies on phytoseiid mites were discovered for 53 species of Taiwan. The
framework on phytoseiid fauna was provided and 48 species including 20 species that
named by Mr. Yi-Hsiung Tseng. However, his collections, including type specimens, were no
longer available after he retired. We started to collect Taiwanese phytoseiid mites since
1985 and faced a challenge in describing our specimens — we could not compare the type
specimens with those new species described by Tseng. Take Scapulaseius tienhsainensis as
an example, we solved this problem by applying Principle Component Analysis (PCA) to
analyze the setal length variation between specimens we collected and the original
descriptions. Eight female and two male specimens collected from Mei-Feng, Dongpu, and
Anma Mountain were identified as S. tienhsainensis. It shows no distinct group in the two
axes of the PCA analysis. Morphometrical analysis supports those specimens and holotype
description belonging to the same species. The neotype of S. tienhsainensis is designated,
described and provided with habitus photos and illustrations. It also reveals the importance
of setal length variation on phytoseiids identification, and PCA can be used to solve the
problems in the alpha-taxonomy of the family Phytoseiidae. For now, we have found half of
the species described by Tseng during our survey. We are surveying persistently and trying

I«

to collect all phytoseiids’ “new species” described by Y. H. Tseng in the coming future.

M4t (Key words): 4f t4% (phytoseiids) ~ #7#-# ~ (neotype) ~ i = 4 4 47 (principal

components analysis, PCA)
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Resource competition between endemic and invasive termites in forest

TS R SCET - P LN PV
Chun-I Chiu', Hsin-Ting Yeh?, Ming-Jer Tsai*?, Hou-Feng Li*

'Rz 21 ge 2 & « Department of Entomology, National Chung Hsing University
HOEE R B S TR TR # e %k F = The Experimental Forest, College of
Bio-Resources and Agriculture, National Taiwan University
TR LA HHREET RS

School of Forestry and Resource Conservation, National Taiwan University

hko~ BT RS % (Coptotermes gestroi (Wasmann)) {‘FK’F‘ FREEST S A S
&2 d ik (Odontotermes formosanus (Shiraki)) &£3%# 2 4% ¥ Lk 2 Rd fEd bk & fdd
REFAAFRARE AR E R R L T RSB Y o153 p 2013 22 0 3
2014 =+ B A 595 13 AR enE P ob R A R S O MR eniE B B B R R AT R bR
23.3 B (396:17 12 A #5) > B~ *TRETEF RO bR P RETHE R K 70.6% (12/17 11 A #y) g
FRE LRI REY CEHPREPN B A0 RN ISR R DA REFS LR AR
(3.6%) > L & A EmiFeh™ N dpohth o 1A T OB I APT > Flut o B DB 6 R gk
PR AT R BRER R ETE RS MRa A E AR N L S At e T s FRER
PG MRAPEREE TR T RS A I G PR TS o p 2014 £ 0 3 2015 EhN T
A Recruit HD v dkAEF| 17 /5358 213 70 % H  GEFRF PN AR 284 600 ki
FB R F R SH 9 B SR RS M D A S AR P RE S S § L 824% 0 &
T e RATE R R TS 0 S 0 R BT IR R AT RS B o

M4z (Key words): % » 44 (invasive species) ~ * 1 4 f& (endemic species) ~ & F # <

(interspecific competition) ~ % % ¢ #%%# ;% (multi-genera termite fauna)
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& & 35 E x (Strepsicrates rhothia (Meyrick)) >t % #H5+ 2. 2 E ¢
A preliminary study on the life history of Strepsicrates rhothia
((Meyrick) on guava

Fl= g sm2 &
Fang-Rong Liu, Wen-Hua Chen
IR SF S R g &

Department of Plant Medicine, National Pingtung University of science and Technology

& & % Fir (Strepsicrates rhothia (Meyrick)) » 4 = % vi*2 p (Lepidoptera) ~ % s 4L
(Tortricidae) » % A F *#F 2 TRAF X F LB FL TP AP EMPA2 § 2452 T E 3 A
AP PR HE AT A MRS PP E T SRIRERE KT TEY BRAS
e LI FE LR  HETHSTEATEAPE - A7 20-26C- 2R HER
5 70210% % k@ 12D 12L T > U R EAABERE S L F T o rait T o w5 99% 2
96% Pl WL BE P2 40 XA ETE LHFTHIEFLNLE 4120 %2 30p 5@
FREHAAUTEFE136P 2670 JrpAEF P THFPE LGN E 2022 264 - 4 TEA
Pg 5 36.3% 38974 o202 25CT 2 EHEHAE M W ESF (y) 5 0.05-0.08 =
Z (Ro) 5 12.58-15.73 > Timx & - # v a7 pr@ (T) 5 48.68-34.55 p > 44w 5 (M) 3
1.05-1.08 -

M4t (Key words): & & 3% F & (Strepsicrates rhothia) ~ # 75 ¢ (life history) ~ *5%# 4

(population parameter)

(e
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Seed selection and worker size in the tropical fire ant Solenopsis geminata

BT E O R
Yu-Jen Kuo, Li-Chuan Lai

#Fw X &4 5428 % Department of Ecological Humanities, Providence University

Im}

#F Lk (Solenopsis geminata) €S A+ TREFIIERE P > TR EEZERE P T A
HP BT F 065 64 ke - « A HEB LR 3200 BRAD B LHRKE P BT 0 S ER
£15 4449480 5 X Mk a0 B0 £ AR 21 fE 0 AEER A BED Y BT ViR
SR QUL A TR R Y S EL LA SR R e
RBAEREISHF B L AFF > BCERDRET L RPF S AFET T NEE NP HRZ
EF VIR g R 1T AN A ViR R B 0 BB IIRBAED DT A R RN
AEF VIRBAERERE A > TR RS ER DT SANY o R%Y - HRIEREE
FEOLIREE R M A IREE AT LR F%REARY L7 A1 REERS o L SR
IS EBEDRH I L LT TN - BEATL DR EFEFEEERT VRBEER G DT R
o 2AFELHIRSA T RSP ERG 2L T

M 4te (Key words): # % L% (Solenopsis geminata) ~ * * 4. (Poaceae) ~ f&+ £ # (seed

selection) ~ £+ £ £ (seed weight) - 1 ik 73] (worker size)
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Interspecific competition between the tropical fire ant (Solenopsis geminata)
and Asian marauder ant (Pheidologeton diversus)

I E - EHFE GRS
Pei-Tzu Wu, His-Tse Yeh, Li-Chuan Lai

Fw x84 5428k Department of Ecological Humanities, Providence University

|m}

#4 Vik (Solenopsis geminata) 5 47 3 3%F L B> 7 A F I pa sk
o ERANRESSET B RE O RLF LR E LR R AL h G ) EF
5 R4~ 5 R4k (Pheidologeton diversus) #Ails L @ik > SR 23] > %HEHE LR~ ;‘%rj
4K S (group hunting) RFEEF &4 o Ay A BREFR > BF YRy 5 H5 1 5 Rk 2
L2 BEARER - SRES P IR AP T RETRE N BPHEFEMELZER TR P
L A E BRI o BRSO BT AT VIR IR BITF o ER 24 PR 0§
RIS RIRT - FHEFFAF VIR - FURL BRSO RAFTVIREEHRRT O H BT
ForeH o BRI 2 EE 24 [ A F o SR RIRSC FUEFFONERY V&
FUIRGT R R SRR RIRE DA FRR P ARIRRIAFFNF A S AApEE
PHEBAFF IR ERT Fo s HERF JHRESFRRBHEE F o SV A N ERSERT R
FP 5 R R AT M EPT IR BB VKRB R R P AR A DR BT bR
H2Z 3B TR ERF VIR 0 U E A S BB B H BBk T B

I|jc

A

M4t (Key words): #:.7 V% (Solenopsis geminata) ~ % %t~ 5 734% (Pheidologeton

diversus)~ 8 ¥ :#% (interspecific competition)~ 7 = & (mortality)
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£ 8 # 4% Eutetranychus africanus (Tucker) (Acari: Tetrnychidae)
WL FA A ER AR
A preliminary study of occurrence and life history of Eutetranychus
africanus (Tucker) (Acari: Tetrnychidae)

g s &
Li-Cheh Lin and Wen Hua Chen
@i&i%ﬁ*?ﬁ%%ﬁﬁ

Department of Plant Medicine, National Pingtung University of science and Technology

o B 4% (BEutetranychus africanus (Tucker)) » #f 3 = % 444 4% (Acari) ~ b4
(Tetranychidae) » ** s #2 A F 5 5¢ ~ 2+ - BAEH > B Figdhd 1248 1961
225 AWEERARLZIRESFEG AT RF Y S B EMPERITRE T F I K
FE AP ARE SF o AFL 25280 AR 0 EIER S T0£10% £ kik
12D :12L ™ » m# - & § £ (Passiflora vitifolis) £ % g %H 4 L8 7 » “rais F 4w i T6%
2 73% > P 2Bl h 4.8 0 % 45 p > epiedhd P SIRF TArZ AR A B 5 102499 p 2 8.6
89p i@ X EE AL MEIIGE AL N5 107111 p %2 9798 p ;g EF p TmAeE
LulE 3221% 44308 -2 TH8A%E 5 19.5-13.1 2 289~ 18.4 .9 ; {5 Nt
s 5 0872 07603252 28 C T 2% AE > p A ES (y) 5 0.1168~0.1718 > =# &
F (Ro) % 6.31-9.72> Tz gl (T) 5 15.83-~13.27 p » ¥ (M) 5

4

1123~ 1187« A % EvpifA 4 2 (5 % 2 5t Bim 2 B iR A spAased o

Mg (Key words): 2bi' B E 4% (Butetranychus africanus) ~ # 75 ¢ (life history) ~ *%# 4 £

(population parameter)
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Effects of early decomposition on blow fly (Diptera: Calliphoridae)
oviposition

B E -~ Bek
Chao-Shen Liao, Shiuh-Feng Shiao
Rz 2@+ 8 534« Department of Entomology, National Taiwan University

Kot gArime a3 & v A 51 BIFE - % B (exposure phase) »
i p|¥p (detection phase) ~ % #} (acceptance phase) ~ i}’ 42 # (consumption phase) 1 % 4t
i 4 (dispersal phase) » L3 « 384 ot 3 1 & 303 4 22 {847 ¥ (post-colonization stage; if
FEHEEHE) P AR IHPANSALEFTORR R KA B INBRZ Y wdpsE
#) (pre-colonization stage) = 7 » A XE & > frt o it i o LT H ¥ LS
(Chrysomya megacephala) = #):8 7/ 7 o X e & 5 KBS E R W) A P anip fpF
o A rnut ik ¢ B FIEPFR (post-mortem interval, PMI) &3t ehifh £ o pptsmy ¢ o
RPBER P RECARRDETT i § B E N FF A Pyl g o AT RRY AP R TR
RRDEFRG AR BRMT AT FRIZE RTE~FRT8 ) L EEFALAL 0 AL
BIP > REMTFRT2 ROASTEATEE TR 8 R R L I HFLR oA BT &Y
PR A PRIZRF s B RFLR o AP R N G FFRARRAT W ERBA T
BONFRAWBWRIT23 B 4 X GFCAT 2 BT ZACPEFRR8 X A PRE o @A

*

P HRTH RIL A P E L et g MORIE o R SR A PRI NEET AR RF A PR
& PMI eniz & o

i 423 (Key words): A “F (oviposition) ~ F pz42& (decomposition level) ~ % #} (acceptance

phase) ~ 2 %é‘ L B & (forensic entomology) -~ + & & #s (Chrysomya

megacephala)
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Tripartite mutualism between ants, Ficus subpisocarpa and its pollinating
fig wasp: How to attract ants?

HE o~ HIEA
Anthony Bain and Lien-Siang Chou
R 2852 E¥e g4 87 #r Institute of Ecology and Evolutionary Biology,

College of Life Sciences, National Taiwan University

Mutualistic interactions are open to exploitation by one or other of the partners and a
diversity of other organisms, and hence are best understood as being embedded in a
network of biotic interactions. Figs participate in an obligate mutualism in that figs are
dependent on agaonid fig wasps for pollination and the wasps are dependent on fig ovules
for brood sites. Ants have been recorded on approximately 11% of fig species, including all
six subgenera, and often affect the fig-fig pollinator interaction through their predation.
Ficus subpisocarpa and their associated ant species have been studied in Taiwan since 2009.
The colonization by ants on this fig species displayed a great variability of settlements and
activities on these trees with no apparent domination of ant species over others. But their
presence is a strong repellent for the nonpollinating fig wasps which are parasitizing the
obligate mutualism between the Ficus trees and their pollinating wasps. We present here
data showing that the simple presence of ants over a fig crop can protect very efficiently
from the parasites of the mutualism. Ficus subpisocarpa is one of the two Ficus species that
can shelter ant nests within its branches leading to speculate about the coevolution
between the ant species dwelling on F. subpisocarpa and the fig species itself. We will also

discuss about the prerequisite factors that can lead to a tripartite mutualism.

M4t (Key words): 25k (ant)~ & J# i+ (coevolution)~ 3 B ied (Ficus)~ ¥4 ] # (fig wasp) ~

Z £ 3 f1% 4 (tripartite mutualism)
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Butterfly composition and diversity along the elevation gradient in Hehuan
Mountain area

37 N S NS - - SN ) SN
Han-Tzu Hsu? + Wen-Chen Chu' - Yen-Po Lin’ + Yu-Chuan Chiu' - Wen-Bin Yeh?
Frm P ¥4 R €44 2 $47 7 %7 ¢ < Endemic Species Research Institute
W= mi g e @k Department of Entomology, National Chung Hsing University

Butterfly is one amongst the vulnerable organisms affected by climate factor and
vegetation structure in its immediate surroundings. Alpine area in mountainous Taiwan is
always facing the habitat destruction for culture activity and the development for
recreation. Therefore, we would like to employ butterfly to address how the butterfly
composition and distribution along the elevation gradient in Hehuan mountain area. Eight
transects each in a 200 m division from Cingjing farm (1800 m) to Wuling (3200 m) were set
for butterfly sampling early in the month monthly in 2005, 2006, 2012, and 2013. Totally,
2572 individuals within 130 species of five butterfly families were recorded. Analysis of
similarity (ANOSIM) in species abundance and composition shown insignificant differences
among the survey years (Global R = 0.028, P = 0.267). Butterflies abundance and richness
were mostly found during May to November, and have a particular maximum in September.
ANOSIM shown a significantly different composition between the separation transects
(Global R = 0.64, P = 0.001). While the highest richness and abundance located in 2,000 m
(588 individuals in 99 species) as well as diversity (Shannon-Wiener index, 3.92) that
multidimensional scaling analysis (MDS) and cluster analysis shown butterfly composition
changeable gradually along the elevation gradient. Butterflies distribute in elevation
1800-2000 m forming distinctly from 2600-3200 m with that of the 2200-2400 m as an
intermediate. The vegetation community in the surrounding transect as well as the
temperature should be included in upon the elucidation of butterfly composition and

dynamics along the elevated gradient alpine area.

M4z (Key words): ¥4 % (butterfly community) ~ /% #2#- & (elevation gradient) ~ & g
& (Hehuan Mountain) + % # 4 (diversity)
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WA BARFLAEATAMEAT ARG DT
The effect of competition density on female reproductive strategy of
Nicrophorus nepalensis Hope (Coleoptera: Silphidae)
K S S
Chun Yu Chou - Wenbe Hwang
CEE TR N e L

Departmant of Ecoscience and Ecotechnology, National University of Tainan

EEHBREABOFRT BES G RS F URERNERT 4 PR AT TR
p i ER (Nicrophorus nepalensis Hope) 7 3L QR T > pAH 2 A fcE iy > 12
003 8 PR B P R FLEARSIA LS AR S ERA L o
AFAFYHTHERAE 0 PHEIHE I A RESVET ARY IR AL RE- HiRR
PRA BT R T TR ?&J HHR A L e %iﬁw@mﬁ%ﬁ*“& Rk A S

L0878 15 & chk f&z}tr FHLDE AR R R AR RESET
;’@.ﬁi?‘fm?ﬁ_ﬁ“f S Tiofd 52158 - £# T 942(n=13)a m ¥ 15 & fmiﬁmﬁiﬁ. g
H2 28T 5 14(n=1)> 0" ewﬁdfi;ﬁmi?ﬁzﬂprﬁ FAMATRARET R AL BT

M4 (Key words): 2 % & (burying beetles) ~ £ ip f 32 % & (Nicrophorus nepalensis) ~
i ?- B (competition density) - % & # 4 (brood regulation) ~ ¥ ﬁ’ﬁﬁi
(brood size) ~ % 78 { 1% (reproductive strategy)
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Mapping a novel sex determination gene in ants

AT ! . Mingkwan Nipitwattanaphon® + 2 2% '+ Laurent Keller® « 1 ¢ z *

Yu-Ching Huang', Mingkwan Nipitwattanaphon?, Chih-Chi Lee’, Laurent Keller®,
and John Wang'
L o 3 B2 4 % 1 ? < Biodiversity Research Center, Academia Sinica
2 Department of Genetics, Kasetsart University, Bangkok, Thailand

3 Department of Ecology and Evolution, University of Lausanne, Lausanne, Switzerland

Sex determination is a fundamental biological process that is regulated by a
bewildering large number of molecular mechanisms. In about 20% of animals, including all
ants and bees, sex is determined by the ploidy of the individual. Males are haploid and
develop from unfertilized eggs with one set of chromosomes. Females are diploid and obtain
two sets of chromosomes from fertilization. In these species, the mechanism to ascertain
ploidy has been proposed to be complementary sex determination (csd): individuals
heterozygous at the sex locus develop into females, whereas hemizygous haploid or
homozygous diploid individuals develop into males. Studies in the honeybees, Apis mellifera,
have identified a single locus, csd, as the master sex determination gene. Although ants
and honeybees share many putative homologs in the sex determination pathway, evidence
for their functional conservation is still lacking in ants. We are using the fire ant Solenopsis
invicta as a model organism to study sex determination. Our genetic analyses have
revealed that the fire ants have evolved a novel master sex determination gene. We have
mapped the sex locus to a 131 Kb region, which contains ten predicted genes, none with
homology to any known sex genes. An analysis of low coverage genome sequence data of
multiple individuals revealed a hypervariable region (HVR) among the sex alleles. Thus far,
we have identified 10 sex alleles from individuals sampled from Taiwan and USA in the
invasive range. These data are consistent with balancing selection acting on the sex
determination locus. Finally, we have detected a ~400bp putatively non-coding RNA
transcribed from the HVR locus during embryogenesis, coincident with the timing of sex
determination. We are currently conducting functional tests to characterize this novel sex
determination gene in ants.

M4z (Key words): = Y ik (fire ants) ~ H % 4 4t (haplodiploidy) ~ 4 {413 &) 4%

(complementary sex determination) ~ % & % 2 % (hypervariable
region)

=N EmCE 267



MBO02
cncC 2 keapl % = % F ¥ (Bactrocera dorsalis Hendel) 7 24 £ 82 ¢+ %
ﬁﬁ% &‘F{ il 4”‘ io w@."“ Z_F /,@
Expression of cncC and keap! in the oriental fruit fly at different
developmental stages and treatments of juvenile hormone analogues

f_. F?\ ~EpS 4:, 25
Shiang-Yong Hong, Ming-Cheng Wu, Kuang-Hui Lu
Hzv 2L ge g2 % Department of Entomology, National Chung Hsing University

capn’collar isoform C (cncC) E_f23 4p b A Flen} 253 & 7]+ » @ Kelch-like ECH-
associating protein 1 (keapl) #_# efrd|F]3F o TP FS ﬁ ik & > @ ¢ encC AL "% 2 > 3258
THAFEAR . F e X B AoF A RE P ¢ keapl 22 encC % & i
4 7% encC B~ PP fEEAT AT MRS B T Ty ¢ F o eneC 2 keapl
Fags BRAad EFT M EREINRAFFE HE L HRLTF] (4o disembodied (dib) 2
shadow (sad) %) % fied i AhT %547 (WwE75 % Sgs-3 %) 2 4 - LAt £2 4%
BERERFREALAIELEFT AT NIRRT E R LR F R (real-time PCR) # 3 cncC 2
keapl ** L = % F ¥ (Bactrocera dorsalis Hendel) 7 4 £ » doE 3% 2 ~1 2 5 p #bciid
3 4=t gwpied B2 R WP keapl AR EFRERS AT 00 5 p i hkeapl 2R
B IPURRTI-B NG HBEN u/-ifﬂ—pﬂ} # % (pyriproxyfen) &2 5 p dﬁﬁéﬁ.l w I
FRIE RS e *uﬁwﬁ T gHHN G EWP e A FAILG > HEK G T
et F e XIHE DL 2 FReneC 2 keapl & A Fhi REIHE L T »’F%J -ﬂ RIS <
2 LA AFE IR E %#s';m’fi’??%ﬂ%m 7€ % 3|44 B eneC 2 keapl ¥ it ﬁz - AR
Ak anben2 2F o> ® F %54 7 i858 cncC 2 keapl 3 i i i -

M4 (Key words): capm’collar isoform C (ecncC) ~ 7 14 % (pyriproxyfen) ~ L & % § &
(Bactrocera dorsalis Hendel) ~ i & % (ecdysteroids)
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Identification and localization of histamine-gated chloride channels in the
visual system of the Japanese yellow swallowtail butterfly, Papilio Xuthus

Bfde ~ $7 RS~ F R R R
Pei-Ju Chen, Atsuko Matsushita, Motohiro Wakakuwa, Kentaro Arikawa
PRREFT A ERAFLEPGELP
Department of Evolutionary Studies of Biosystems, Sokendai-Hayama, Japan

Spectral opponency is one of the most important mechanisms for processing chromatic
information, which has been observed even at the level of photoreceptors in some butterflies.
The origin of the photoreceptor spectral opponency is controversial. Since synapse-like
structures have been found between photoreceptors in Papilio xuthus, and histamine is the
only neurotransmitter so far identified in insect photoreceptors, we tried to identify
histaminergic channels in their visual system. Two specific antisera against peptides
specific to the Papilio xuthus-homologs of (Drosophila) histamine-gated chloride channels,
PxHCIA and PxHCIB, have been raised. The possible localization of histaminergic synapses
has been visualized via fluorescence immunohistochemical staining of anti-PxHCIA and
-PxHCIB. The distinct labeling patterns indicate that PxHCIA exists in the second-order
neurons postsynaptic to photoreceptors as found in the Drosophila lamina monopolar cells
(LMCs). On the other hand, the anti-PxHCIB labeling is detected in the retina where
photoreceptor cell bodies are located: if the PxHCIB exist exclusively in photoreceptors
around the interphotoreceptor synapses, this channel may be involved in the spectral

opponency of photoreceptors.
B 43w (Key words): kg < % k3§ 4w (photoreceptor spectral opponency) ~ ‘e bseft i i

(histaminergic channel) ~ % % ﬂ%‘« i # (immunohistochemistry) - 4%
% (vision) ~ ¥4 (butterfly)
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MB04
Consumption of dietary sugar by gut bacteria protects Drosophila against
hyperlipidemia

Jia-Hsin Huang', Angela E Douglas®?
! Department of Entomology, Cornell University, USA
2 Department of Molecular Biology and Genetics, Cornell University, USA

Gut microorganisms are essential for the nutritional health of many animals, but the
underlying mechanisms are poorly understood. This study investigated how lipid
accumulation by adult Drosophila melanogaster is reduced in flies associated with the
bacterium Acetobacter tropicalis which displays oral-fecal cycling between the gut and food.
We demonstrate that the lower lipid content of A. tropicalis-colonized flies relative to
bacteria-free flies is linked with a parallel bacterial-mediated reduction in food glucose
content; and can be accounted for quantitatively by the amount of glucose acquired by the
flies, as determined from the feeding rate and assimilation efficiency of bacteria-free and A.
tropicalis-colonized flies. We recommend that nutritional studies on Drosophila include
empirical quantification of food nutrient content, to account for likely microbial-mediated
effects on diet composition. More broadly, gut microorganisms are known to enhance
animal nutrition by providing nutrients or degrading foods intractable to animal digestion.
This study demonstrates that the microorganisms can additionally contribute to host
nutrition by selective consumption of dietary constituents in excess, to improve the

nutritional balance of the animal diet.

Key words: Acetobacter, Drosophila, gut microbiota, sugar utilization, symbiosis
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Identification of a carboxylesterase associated with resistance to naled in
Bactrocera dorsalis (Hendel)

348 1 Scott M. Geib® ~ 3402 !
Po-Kai Hsu?, Scott M. Geib?, Ju-Chun Hsu'
"Rz s 8 e g8 4 Department of Entomology, National Taiwan University
PERBENRLEST R
Agricultural Research Service, United States Department of Agriculture

ARUE A A2 P KT 4 iFLE LS &P (Bactrocera dorsalis) x fe 17 is % v %3
BRTPRIZABER G RRS SHFF RORFL ST 4 e LhadFREE AT E£HEAL
TEFB APPSR Y o - ey FARE L P RS AR BAES 54 A 4
WY it ¢ o RERMT A (native-PAGE) 2 fiafis /m 124 ¢ chig 450> Al &k
"5 %A BAES EF 2 B NBAREFF RS L 7 BJES 5 iy b B %R
W2 4 gt X G Mo AdrdEsR Y oFu R & k2 BdES 8 (in vivo) £ 884 (in vitro)
TEARLD A fadrg] o AR A o ffF AR e R Pl AR A BRI & o R K BRE B
seic iR AR R 47 8 B F R (NanoLC-nanoESi-MS/MS) 4 47:i& (7 BAES ¥ 4~ g > 5 % NCBI
v FEMAEA KH 2L L2 % 9 b esterase FE4-like (XP_011200445.1) - i£- # 2 cDNA
*xB P P2 (rapid amplification of ¢cDNA) P~ 2012 é& A ¥+2. BdE5 cDNA > & » ¢ 3
1770 ¥ A 412 B x B 2% (open reading frame) # ¥ #:F 5 590 B =i & B i T dv o
Bk s R #E BIES B>t 4l B-esterases (E clade) > ¥ 22 2 75 % s (Drosophila
melanogaster) #: fifqfr CG6414 (NP_570089) iiLig b hdd%iT o p 7 3 #2327 BdES &2
A g i > T4 BAES 2 ¥ o0 gmw o S R - Hn R e

K4t (Key words): 7 4 4~ (naled) ~ # fa i f# (carboxylesterase) ~ I& 3t (sequestration) ~ &

=+ % f ¥ (Bactrocera dorsalis)
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BEFrdimeadd iR T HRE
Development of immunoassay in imidacloprid res1due detection method

Faglompz s EFAR PP E s e e !
Chia-Hsin Tsai', Po-Hung Chen®, Kuo-Hsun Hua', Ming-Hsun Ho?, Shao-Kai Lin?,
Ju-Chun Hsu®
'® 44+ 85 2% & Department of Entomology, National Taiwan University
PRELR ¢ L 4% 4 H %o Agricultural Chemicals and Toxic Substances Research

Institute, Council of Agriculture, Executive Yuan

Ejéé_ﬁ#_}fl 7B g hig P E né%xlr,fn%%~)?5i$_%_i’ml)\:f§ U A
4 o279 > Fiwe (imidacloprid) FJ & & suid 2 s B iREh > how AR L * 3 Fﬂug\ v

EBITHAD e T LR EAFES WA R ER AR P T AL EA TR
SREAT o Aof i AT R T R (GC-MS/MS) </1215}§§*?3 % §7# % (LC-MS/MS) » & ik
BN R FREEETAR  FA B N- BE  H S A DRR T
ﬁn%W—ﬂi%m?ﬁﬁﬁ%&ﬁf°ﬂwﬂﬂaéﬁﬁ B E R AR A A 4T3
zﬁfpkﬂfrm%% A TR F A R E R L) B A LR R e R T S

B B 0t BG AR WA WAL H R R & et o 2 & NN BREALITIRISE 0T
,% % i 64,000 0 H EATE F 7 éﬁ"%ﬁ’ﬂzﬁr LI F RRIGE AR R R DL T T
FERFRIF R HARITL e T @ERAE I L AN PRERFMEF RS LAL
i (ELISA) %% »ﬁai%@%ﬁi&um&rﬁﬂﬁﬁé125m%’%1ﬂ%ﬁ3“%’ﬁ“
# B 4% 10~1000 ppb 2 B - 2 B it il L FHmE 8BB4 » Ak {ilie- HBF NG L
R * cnp FA TR L

M4z (Key words): 7 i£%% (imidacloprid) - B 24 ¥ (pesticide residue) - ¥ tkufg

(monoclonal antibody)
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Non-canonical expression and developmental roles of hunchback in the pea
aphid Acyrthosiphon pisum

IR A SN S
Chen-yo Chung’, Ting-yu Huang', Chun-che Chang™*?

TR = TR AFASFFTRELE RN AT 4/2 53 1 7 Laboratory for Genetics and
Development, Department of Entomology/Institute of Biotechnology, College of Bioresources
and Agriculture, National Taiwan University, Taipei, Taiwan
2R T Eg T4 HEEL 4 %5 #m 3 ¢ v Research Center for Developmental Biology
and Regenerative Medicine, National Taiwan University, Taipei, Taiwan
PR A AT L $ 5% -5 Genome and Systems Biology Degree Program,

National Taiwan University, Taipei, Taiwan

Orthologs of hunchback (hb) genes play conserved roles in anteroposterior (A-P)
patterning, segmentation, and neurogenesis during insect development. These
developmental features of hb have been identified in both holometabolous and
hemimetabolous insects — Drosophila melanogaster (fly) and Acyrthosiphon pisum (pea
aphid) are the examples, respectively. Apart from the conserved patterns, we identified
non-canonical expressions of pea aphid hb (Aphbd): (1) localization of Aphdb mRNA to the
anterior pole in the oocytes and early embryos prior to blastulation suggests that Aphb, like
Drosophila bed, is involved in the specification of the anterior axis; and (2) Aphbd mRNA and
protein are colocalized with gene products of Apvasl (a germline marker in the pea aphid),
suggesting that Aphd may be involved in germline development. The germline expression of
hb was also identified in the green peach aphid Myzus persicae, implying that this is a
norm among aphids. We further examined expressions of other gap genes in the pea aphid
but did not find similar patterns. Accordingly, we infer that 2b is a versatile gene for both

somatic and germline development in the parthenogenetic and viviparous aphids.

i 42w (Key words): & & &9 (Acyrthosiphon pisum)~%8sh (body axis) ~# 78 m% (germ cells)

=N EmCER 273



MEO1
Systemic responses to tissue damage through
S-adenosyl-methionine metabolism in Drosophila

Masayuki Miura
Department of Genetics, Graduate School of Pharmaceutical Sciences, The University of
Tokyo and AMED-CREST, Tokyo, Japan

Tissue damage triggers an inflammatory response that is required for tissue repair.
Organisms may have various systemic responses including an adaptive mechanism for the
protection against tissue damage. Metabolism is tightly regulated by organisms under
normal physiological states but exhibits flexibility in response to pathologic conditions. We
found that glycine N-methyltransferase (Gnmt) that catabolites S-adenosyl-methionine
(SAM) is regulated by transcription factor FOXO under necrotic tissue damage, starvation
and aging. Our genetic study suggested that Gnmt-mediated SAM buffering is a protective
mechanism against energy loss under necrotic inflammation and starvation conditions.
Furthermore, we found genetic enhancement of the activity of Gnmt suppressed
age-dependent SAM increase, and extended longevity. Deficiency in gnmi¢ abrogated the
lifespan-extending effect of dietary restriction (DR), the most successful regimen to delay
aging and extend longevity. Thus SAM metabolism is a key mediator for DR-dependent
benefit.
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The role of gut in pathogen-transmitting mosquito:
barrier or gate?

Hirotaka Kanuka
Department of Tropical Medicine, The Jikei University School of Medicine

Vector-borne diseases rely upon organisms, named vectors, such as mosquitoes, ticks or
sandflies that have an active role in the transmission of a pathogen from one host to the
other. A critical stage in pathogen transmission occurs in the vector midgut, when the
pathogens ingested with blood, first makes contact with the gut epithelial surface. To
understand the response mechanisms within the midgut environment, including those
influenced by resident microbiota against pathogens, we focus on both midgut bacteria
specie and vector-pathogen interaction that confers diversity to the vector's competency for
pathogen transmission. Serratia marcescens isolated from either laboratory-reared
mosquitoes or wild populations in Burkina Faso shows great phenotypic variation in its
cellular and structural features. Importantly, this variation is directly correlated with its
ability to inhibit Plasmodium development within the mosquito midgut. Furthermore, this
anti-Plasmodium function conferred by Serratia marcescens requires increased expression
of the flagellum biosynthetic pathway that is modulated by the motility master regulatory
operon, flhDC. These findings point to new strategies for controlling malaria through

genetic manipulation of midgut bacteria within the mosquito.
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Surveillance of Anaplasma spp. and Ehrlichia spp. in ticks and
small mammals in Taiwan

I8 FERFRE
Hsi-Chieh Wang, Chia-Hao Chien, Pei-Yun Shu
P fﬁ? EHEFF LK% E S~ %Y« Center for Research, Diagnostics and Vaccine

Development, Centers for Disease Control, Taiwan

Anaplasmosis and Ehrlichiosis are tick-borne diseases. To understand the potential
risk of Anaplasma and Ehrlichia infections in Taiwan, tick and small mammal samples
were surveyed by SYBR Green real-time polymerase chain reaction (PCR) using
Anaplasma and Ehrlichia-specific primers, in addition, samples from the human highly
risk group were also selected for screening. A total of 648 parasitzing ticks of small
mammals collected from 2006 to 2010 in ten Counties in Taiwan were tested. The infection
rate of Anaplasma or Ehrlichia in all ticks was 19.9% (129/648). Three species of ticks were
found to be positive by PCR, Ixodes granulatus tick has the highest infection rate (33.2%;
77/232), followed by Haemaphysalis bandicota (17.0%; 40/236), and Rhipicephalus
haemaphysaloides (6.67%; 12/180). Seven species of Anaplasma and Ehrlichia were
identified in this study. Among them, three species are zoonotic agents, including
Anaplasma phagocytophilum, Ehrlichia chaffeensis, Candidatus Neoehrlichia mikurensis,
in addition, we also found a pathogen of bovines (Anaplasma bovis). To detect the
Anaplasma and Ehrlichia infections in small mammal hosts for ticks, spleen and blood
specimens from small mammal hosts were collected and tested by real-time PCR. The
infection rates of Anaplasma and Ehrlichia were 64.1% (59/92) and 48.4% (44/91),
respectively. Pairwise nucleotide sequence analysis of 16S rRNA genes showed that A.
phagocytophilum and A. bovis discovered in Taiwan were new variants, whereas
Candidatus Neoehrlichia mikurensis was identical with strains from other areas of the
world. Due to the high infection rates of A. phagocytophilum in ticks and small mammals,
and the same habitats for ticks and chiggers (vectors of scrub typhus) in Kinmen County,
we tested A. phagocytophilum infections in patients with suspected scrub typhus in Kinmen
County in 2011-2012. The seropositive rate of A. phagocytophilum of suspected scrub
typhus patients was 19.7% (57/289), and 6.38% (3/47) for healthy control group volunteers.
The results showed significant difference (X? = 4.9, p = 0.0268) between these two groups
and suggested the occurrence of Anaplasmosis in Kinmen County.

Key words: Anaplasma spp., Ehrlichia spp., ticks, small mammals, polymerase chain
reaction
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Blow fly (Diptera: Calliphoridae) oviposition and its significances in
forensic entomology

%k
Shiuh-Feng Shiao
Rz 28+ 8 0 8% % Department of Entomology, National Taiwan University

Undoubtedly, necrophagous blow fly species in family Calliphoridae is one of the most
important groups which has been intensively studied and applied in the field of forensic
entomology. Developmental profiles of blow fly larvae are essential in estimating the
minimum postmortem interval of victims in forensic investigation; thus, the blow fly
oviposition, the beginning of a fly life’s, is a crucial factor. Unfortunately, we don’t know too
much about its biological attributes so far. This study is trying to review our recent
discoveries about blow fly oviposition with special focus on ecological and behavioral aspects
from the application viewpoints of forensic entomology; and concluding the following: 1)
significant oviposition preference was confirmed in blow flies; 2) visual cue should be
crucial for blow flies during oviposition; 3) blow flies could recognize their environments,
conspecific and xenospecific companions or competitors before laying eggs; 4) gregarious
oviposition was proved as a special behavior in blow flies under controlled experiments; 5)
nocturnal oviposition of blow flies is still controversial, whereas gravid female flies did
show this behavior under laboratory condition. 6) both decomposition level and egg load

affect the laying time and the selection of laying sites.
M4z (Key words): A °F i 4+ (oviposition preference) ~ & & A& “F (gregarious ovipositon)

% ' & %7 (nocturnal oviposition) ~ 4% F]+ (visual cues) ~ £ %

(Chrysomya)
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Pathobiology of vector tick-host interactions and
anti-inflammatory molecules in tick-saliva

Naotoshi Tsuji
Department of Parasitology, Kitasato University School of Medicine, Sagamihara,
Kanagawa 252-0374, Japan

Ticks are obligatory blood-sucking ectoparasites and while feeding for a single
blood-meal, ticks remain attached to hosts by firmly embedding their barbed mouthparts
for several days. Like mosquitoes, they cannot canulate an individual blood vessel; rather,
they cause extensive damage in vascular beds and underlying tissues leading to the
development of a blood pool, a feeding lesion of ticks. In the blood pool, blood and tissue
fluid accumulate from where ticks gradually become engorged after several consecutive
days of feeding. Extensive tissue damage and development of a blood pool are common
features of tick feeding. In fact, a blood pool is a battlefield where a highly organized
submicroscopic molecular war takes place among host, vector and invading pathogen, and
each axis wants to win to survive. However, ticks can cleverly manage the host responses
developed against the biting insult to ensure an adequate blood meal. Tick salivary gland
molecules are thought to have pivotal roles in successful feeding on blood meals from hosts.
We discovered that tick-saliva contained haemagin, an anti-angiogenic agent and
longistatin, a plasminogen activator efficiently inhibited wound healing and hemostasis,
respectively, during acquisition of blood meals from hosts. Moreover, longistatin bound with
the receptor for advanced glycation end products (RAGE), the central player in
inflammation; thus, down-regulated production of vital inflammatory effectors including
adhesion molecules and cytokines, and eventually counteracted amplification of
inflammatory signal transduction elicited during tick bites. Our works shed light deeply
into the tri-angular interaction among hosts, vectors, and pathogens which may play

critical roles to control disease vectors and/or vector-borne diseases.
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Horizontal gene transfer of a vertebrate vasodilatory
hormone into ticks

Shiroh Iwanaga

Graduate School of Medicine, Mie University, Mie, Japan

The horizontal gene transfer (HGT) of functional molecules is found in higher
eukaryotes, but its influence on their evolution has not been fully evaluated. Here we
describe the HGT of a vertebrate vasodilator, adrenomedullin (ADM), into ticks of the genus
Ornithodoros and hypothesize its involvement in tick evolution". The salivary glands of
Ornithodoros ticks contain ADM-like vasodilators, tick-adrenomedullin (TAM). ADM-like
molecules, including TAM, are conserved in all vertebrates and Ornithodoros ticks but not
in any other invertebrates, including Argas ticks, which share a common ancestor with
Ornithodoros ticks. In addition, the close evolutionarily relationship between TAM and
ADM is supported through genomic sequence and phylogenetic relatedness analyses.
Ornithodoros ticks horizontally acquired vertebrate ADM and currently employ it to
facilitate blood feeding. The acquisition of TAM might result in a beneficial change in

feeding behavior and influence the divergence of Ornithodoros ticks.

BTN EmCER 279



MEO7
PR SN | L RS %85 /%_g i =
Isolation of vector-borne rickettsiae and their serological diagnostics
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Kun-Hsien Tsai'?, Tsen-Ju Shiu', Wen-Jer Wu?, Pei-Yun Shu*
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Institute of Environmental Health, National Taiwan University, Taipei, Taiwan
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Department of Public Health, National Taiwan University, Taipei, Taiwan
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Department of Entomology, National Taiwan University, Taipei, Taiwan
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Research and Diagnostic Center, Centers for Diseases Control, Taipei, Taiwan

Among vector-borne rickettsial diseases, scrub typhus and murine typhus are the two
known zoonotic diseases in Taiwan. Scrub typhus caused by Orientia tsutsugamushi is the
most important acute febrile illness associated with the major rickettsioses. Murine typhus
caused by Rickettsia typhi which is transmitted by rat flea. Flea-borne rickettsioses caused
by Rickettsia felis were recently designated as a transitional group and have been identified
in cat fleas in Taiwan. Development of the shell vial cell culture isolation technique and the
extensive use of bacterial identification based on molecular techniques have greatly
improved the detection of novel rickettsial species and the understanding of newly
described rickettsioses in recent decades. For example, many novel species of spotted group
rickettsiae (SFG) have been isolated from ticks in Taiwan. Because of the lack of a specific
reference bacterial antigen, the diagnosis for SFG often relied on a commercial
immunofluorescence assay (IFA), which offered only R. rickettsii and R. conorii antigens,
and positive cases were identified though serologic cross-reaction. In this study, we describe
the shell-vial isolation technique for establishment of local rickettsiae. Using these
rickettsial antigens, we develop the micro-IFA as the reference standard for serodiagnosis of

vector-borne rickettsioses.
K4t (Key words): = s.=x %8 (rickettsia) ~ & ,,?;L:)[isi f.=x ¥ (Orientia tsutsugamushi) ~ si gk

#* s.=x 48 (spotted fever group rickettsiae) ~ + > Hsa} § ¥ = 5=k 4

(Rickettsia typhi) ~ ¢ % ¥ %48 4 47 (immunofluorescence assay)
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Biology and ecology of an endoparasitoid fly Misotermes mindeni
(Diptera: Phoridae) of subterranean termite Macrotermes gilvus
(Blattodea: Termitidae)

Chow-Yang Lee', Foong-Kuan Foo'?, Kok-Boon Neoh'?
! Urban Entomology Laboratory, Vector Control Research Unit, School of Biological Sciences,
Universiti Sains Malaysia, 11800 Penang, Malaysia.
% Alliance Pest Management, 48 Toh Guan Road East, #06-148 Enterprise HUB,
Singapore 608586.
3 Department of Entomology, National Chung Hsing University

Macrotermes gilvus (Hagen) is an important mound building termite species in
Southeast Asia. It is an agricultural pest of sugarcane plantation, and also secondary pest
of buildings and structures. In 2008, we discovered a new species of scuttle fly (Misotermes
mindeni Disney & Neoh) parasitizing on the major soldier of M. gilvus. The behavioral,
physiological and morphological changes in the parasitized termite host were evaluated. An
abnormally rounded head capsule and remarkably short mandibles are characteristics of a
parasitized soldier. The older larval fly stages were found only in major soldiers. We found
that parasitism mainly occurred in termite mounds overgrown with grass and mounds that
had been broken up previously for other experiments. The parasitized soldiers showed a
significantly lower level of interspecific aggressiveness compared with healthy soldiers (P <
0.05). Parasitized soldiers also changed in habitat preference to one isolated chamber of the
nest. This might be an adaptive strategy that facilitates parasitoid dispersal, provides
protection to parasitoids, and reduces the risk of parasitism to host colony. The metabolic
rate of parasitized hosts was significantly higher than that of unparasitized termites. Mean
total body water content of parasitized major soldiers was significantly lower than that of
unparasitized termites. Parasitized hosts also had significantly lower total body water loss
rates and higher cuticular permeability than unparasitized major soldiers. Parasitized
major soldiers survived almost twice as long as unparasitized termites and they had
significantly higher tolerance to water loss compared to unparasitized termites. Body lipid
content in parasitized hosts was significantly higher than that of unparasitized termites.
Finally, parasitized hosts had a significantly lower percentage of cuticular water content

than unparasitized major soldiers.

K 423 (Key words): endoparasitoid, Macrotermes, termites
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A test of hygric hypothesis for dlscontlnuous gas exchanges and
development of mechanistic models
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M 4t:w (Key words): 224 (grasshopper) - # &4 (tracheal volume)- -k~ 4t4 (water loss)
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Evolutionary dynamics of microRNA expression at the onset of
Drosophila metamorphosis

kA
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Wzv x5 &8 % Department of Life Sciences, National Central University

MicroRNAs (miRNAs) are ~22 nucleotide non-coding RNA molecules that regulate gene
expression post-transcriptionally. Changes in miRNA abundance may result in different
pathologies or morphological variation. However, the extent to which miRNA expression
levels have evolved overtime, the role of different evolutionary forces play in shaping these
changes, and whether this variation in miRNA expression can reveal the interplay between
miRNAs and mRNAs remains poorly understood. Using deep-sequencing and multi-species
microarrays, we assayed miRNA expression levels immediately before (>18BPF) and after
(PF) the increase of ecdysone titer responsible for triggering metamorphosis in four strains
of D. melanogaster and two closely-related species. In contrast to their sequence
conservation, approximately 25% of miRNAs showed significant within-specie variation in
male expression levels at >18BPF and/or PF. Modifications in expression bias between two
developmental stages appeared in approximately 33% of miRNAs. Further analysis in
interspecific comparison revealed that changes in miRNA abundance accumulate linearly
over evolutionary time at PF but not at >18BPF. Importantly, >18BPF-enriched miRNAs
showed the greatest variation in expression levels both within and between species, so they
are less likely to evolve under stabilizing selection. Functional attributes, such as
expression ubiquity, appeared more tightly associated with lower levels of miRNA
expression polymorphism at PF than at >18BPF. Furthermore, >18BPF- and PF-enriched
miRNAs showed opposite patterns of covariation in expression with mRNAs, which denoted
the type of regulatory relationship between miRNAs and mRNAs. Collectively, our results
show contrasting patterns of functional divergence associated with miRNA expression

levels during Drosophila ontogeny.
M4t (Key words): % (Drosophila) ~ £ F14 % * £ 2 ;7 i* (evolution of expression

profiles) ~ #cti: 15 (miRNAs) ~ % 2 % it (metamorphosis) ~ #cts pE 2
Fegr i A e e B i (miRNA-mRNA associations)
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Molecular scatology: Have drown dippers only hunt for food underwater?
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Embryonic development of the parthenogenetic and viviparous pea aphid:
axis determination and pattern formation

Bk s P mane gy
Yi-min Hsiao?, Cheng-yo Chung', Hsiao-ling Lu', Chun-che Chang'?

TR = PR FAFFTRIELEFRLAE FFEFAL R B2 v L 2 Laboratory for Genetics
and Development, Department of Entomology, College of Bioresources and Agriculture,
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The pea aphid Acyrthosiphon pisum, a rising model for genomics and developmental
studies, propagate offspring parthenogenetically and viviparously. Hence oogenesis is
followed by embryogenesis within the same ovariole. Previously, we identified anterior
localization of hunchback (Aphb) mRNA in oocytes and early embryos of the asexual pea
aphid, suggesting that the symmetry breaking in the anterior pole specifies the anterior
axis. Expression of caudal (Apcad) mRNA, however, was first identified in the egg posterior
until blastoderm formation, implicating that determination of the anteroposterior (AP) axis
is not synchronous in the asexual pea aphid. For studying the formation of the dorsoventral
(DV) axis, we detected expressions of decapentaplegic (Apdpp) and short gastrulation
(Apsog), both of which are toolkit genes for DV axis formation in insects. Asymmetric
distribution of mRNAs transcribed by the four Apdpp genes (Apdpp1-4) was not observed
whilst Apsog could be identified in the ventral region of the cellularized embryos. Before
blastoderm formation, mRNAs of both genes were randomly distributed. We thus argue
whether DV axis is determined after the embryo becomes cellularized. Interestingly, we
identified colocalization of mRNA transcribed by Aphb and the germline gene ApvaslI in the
germ cells throughout development. Whether Aphbd is involved in the germline development
requires further investigation using functional tools, such as RNA interference. Besides, we
also examined the patterning of Hox genes. All of the efforts described above, we expect, can
enable us to understand how a parthenogenetic and viviparous aphid constructs its body

plan at the molecular basis.

K4t (Key words): # &7 (pea aphid) ~ #8#h (body axis) ~ # ¥ £ %] (developmental

genes) ~ # ¥4~ i (asymmetric distribution)
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Identification of the origin of the olfactory cue(s) in the fire ant queens
Solenopsis invicta
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The two types of social organization, monogyny and polygyny, in the fire ant
(Solenopsis invicta) are known to be perfectly associated with a single gene Gp-9. In
monogyne colonies, all individuals have the Gp-9BB genotype, and workers show strong
aggression toward any additional queens. Polygyne workers (have either the Gp9-BB or
Gp-9Bb genotype) can accept additional Gp-9Bb queens but reject all Gp-9BB queens.
Polygyne workers rubbed against introduced Gp-9BB queens get attacked by their
nestmates, showed that there is (are) a unique odor cue(s) differentiating Gp-9BB and
Gp-9Bb queens causing distinct behavior in polygyne workers. To localize the olfactory
cue(s) on Gp-9BB queens, we conducted rubbing experiments on 30 mature monogyne
virgin queens (VQs) from three different colonies (using polygyne VQs as control). We found
rubbing monogyne VQs elicited significantly stronger aggression compared to the controls.
Rubbing against the abdomen showed the closest behavior to rubbing against the full body.
However, our results suggested that rubbing order may also affect the aggression instances

and the odor cue(s) may be spread throughout the whole body of the VQ.

M4t (Key words): » &= V% (Solenopsis invicta) ~ 4+ ¢ 3| i (social organization) ~ Gp-9 ~

A€ 7 % (social behavior) ~ f vk & + (olfactory cue)
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Identification of innate immune response and microRNA function from
Spodoptera litura (Fabricius) and Snellenius manilae (Ashmead) infected by
polydnavirus
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Innate immune responses are the most significant defense against micro-organisms
infections. Antimicrobial responses, Toll, Imd, Jak-STAT, and RNAi pathways, produce
different kinds of antimicrobial peptides (AMPs) to protect insects when triggered, but
Polydnaviruses (PDVs) can suppress these kinds of immune reactions. PDVs are symbiotic
viruses used by parasitoid wasps to manipulate the physiology of lepidopteran hosts and
induce parasitism. Virus particles are only produced by calyx cells in female wasp ovaries
and enter lepidopteran hosts alongside wasp eggs. Viral products are essential for wasp
development and ensure wasp survival in lepidopteran larvae by interfering with the
immune responses and development of lepidopteran hosts. The proviral genome is
comprised of two components, the core gene and the encapsidated genome, which produce
gene products essential for replication and virulence. Encapsidated genomes are the main
weapons used to suppress immune responses as they not only decrease gene expression, but
also reduce amounts of AMPs from the lepidopteran host. The genome is made up of 15
segments (lettered A to O), which are individually packaged into virions. The noncoding
regions of the encapsidated genome are responsible for immunosuppression. MicroRNAs
(miRNAs) are small noncoding RNAs that play a key role in regulating gene expression in
eukaryotes. The encapsidated genome segments J, B, and C have been found to persist in
host genomes through integration and can potentially express several miRNAs through
structural prediction. It is theorized that these predicted miRNAs are able to suppress the
immune responses of Spodoptera litura. This study seeks to explore the novel roles of
miRNAs in the immunosuppression of PDV hosts and the mechanisms underlying this
phenomenon. Combined with other microbiological control agents, this unique feature may

hold potential for pest management control in the future.

K 423 (Key words): Polydnaviruses (PDV), miRNA, Spodoptera litura, Snellenius manilae,

immunosurppression
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Preliminary report on the 1mpacts of anthropogenic noise on
calling behavior of Gryllus bimaculatus
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For most insect species, the downstream components of the sex determination pathway
are conserved, but the upstream genes and mechanisms are very diverse. The honey bee
(Apis mellifera) and the red imported fire ant (Solenopsis invicta) are both eusocial
Hymenoptera and use the single-locus complementary sex determination (sl-CSD)
mechanism whereby heterozygosity at a single sex locus results in females and
hemizygosity (or homozygosity) at this locus yields males. Although both species use sl-CSD
our results have shown that S invicia use a novel sex locus, which we call the sex
determination locus (SDL). 1 would like to determine the sex determination gene in the
related tropical fire ant (Solenopsis geminata). It is likely that S. geminata also uses SDL,
but since the upstream sex determination genes appear to evolve very quickly it may be
that S. geminata uses another gene. Female heterozygosity at orthologous microsatellite
markers tightly linked to SDL on many independent samples would support orthology of
the SDL gene. In contrast, observing any homozygosity at these loci would exclude SDL.
Thus far, genotyping of female samples has revealed heterozygosity at many, but not all,
loci near SDL. The homozygous loci have low allele numbers and thus probably have low
information content. I plan to identify additional loci with greater allele number and test
them for heterozygosity. Genotyping of males has revealed at least 12 sex haplotypes in the
Taiwan population. While my data are compatible with SDL being the sex locus, stronger
evidence would be the observation that all diploid males are homozygous at SDL. No
diploid males have been reported in S. geminata, so I am also trying to create “match

matings” artificially.

Key words: sex determination, haplodiploidy, single-locus complementary sex determination,

Solenopsis geminata, microsatellite
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Expression of shRNA to inhibit IL-8 gene expression in prostate cancer
cells transduced with recombinant baculovirus
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B4t (Key words): = B % 54 :[,%:—f» (baculovirus) ~ shRNA (short hairpin Ribonucleic acid) ~
v x 3% 4 % -8 (interleukin-8, IL-8) ~ & F]:% /2 (gene therapy)

290 BERSE=THEHEMNY



PC08_MB
HzNV-1 :f,}a% ek % B Eri%g d 2B IR AW
&2 BRIE 4
Heliothis zea Nudivirus-1 miRNA establishes latent infection in
host via epigenetic regulation

fwE I RE

Pei-Chi Wu, Yueh-Lung Wu
Wz 48553848 k Department of Entomology, National Taiwan University

Heliothis zea nudivirus-1 (HzNV-1) is an insect virus that can induce both lytic and
latent infections in many insect cell lines. During latent infection, the persistency-
associated gene 1 (pagl) expresses several microRNAs (miRNAs) and is the only detectable
HzNV-1 gene. Two of the miRNAs derived from pagl have been found to suppress and
silence an early gene, HzNV-1 HindIII-I 1 (hhil), and furthermore can promote the
establishment of latent infections. Previous reports have shown that persistent infection of
Herpes simplex virus (HSV) is highly associated with epigenetic regulation of chromatin
structure and is regulated by latent-specific miRNAs. Since pagl is a non-coding transcript,
it could regulate host chromatin structures through miRNAs to further establish latent
infections. Nevertheless, the exact pagl mechanism that alters viral infections is still
unknown. In this study, CHIP (Chromatin Immunoprecipitation) experiments were
performed to examine whether miRNAs encoded by pagl target histone-modification
related enzymes. This study not only provides a better understanding of the HzNV-1

infection mechanism but also the relationship between viral miRNAs and their hosts.

M4t (Key words): Heliothis zea nudivirus (HzNV-1) ~ #ic-] #5154 (miRNA) ~ #4542
(persistent infection) -~ # #.i% i# 3 }~ (epigenetic regulation)
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Species interactions between chalcid wasps (Hymenoptera: Chalcidoidea) on
Ficus subpisocarpa in Taipei, Taiwan

AR TINE: RN G R %
Yun-Peng Chiang®, Anthony Bain', Wen-Jer Wu?, Lien-Siang Chou'
CEES AL SR T SN AR S
Institute of Ecology and Evolutionary Biology, National Taiwan University
R 444 8 B8k Department of Entomology, National Taiwan University

Ficus species have the species-specific mutualistic relationship with Agaonidae
pollinating wasps. Meanwhile the non-pollinating fig wasps, including gall-maker,
parasitoid and inquilines, are important in the study of the community structuration:
species with diverse trophic levels are gathered around one fig opening great opportunities
for the understanding of community ecology. Ficus subpisocarpa had highly diverse wasp
fauna with most of the wasp species still undescribed and little is known about interspecific
interactions. Thus, trees in NTU Campus and Daan Park, in Taipei city, were surveyed for
studying the wasp fauna of F. subpisocarpa, and investigate the wasp interactions by
describing the oviposition sequence. Moreover, wasp exclusion experiments were also done
on the same trees. In this study, 19 chalcid wasp species were observed and identified.
Through oviposition sequence, Camarothorax spl and Acophila mikii, which laid eggs in A
phase figs, were considered to be gall-makers. The wasps that oviposited in B or C phase
figs, such as Arachonia sp., Sycoryctes sp., and most of Sycophila spp., should be parasitoids
or inquilines. While the species Philotrypesis spl was considered as parasitoid due to the
late egg-laying period. Neverthless most of the non-pollinating fig wasps, which could affect
the population of pollinators, laid eggs in C phase figs. Thus, when the figs were protected
from the non-pollinating wasps inside fabric bags, the abundance of pollinators increased
by almost 50%. The results of A-bagged and control figs also showed that, the population of
pollinators remain one-third of the wasp community. Therefore, even there were high
diversity and density in non-pollinators, the affection on pollinator abundance was small.
The synchronous fig production of F. subpisocarpa, and the dispersive egg-laying strategy of

non-pollinators could also lower the threats on flower overused.

K4t (Key words): %13 (Ficus subpisocarpa)~ ¥4 % /| ¥ (fig wasp)~ /|- # 4p (wasp fauna) ~

# “rpE B (oviposition sequence) ~ #&FF B % (species interaction)
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Screen for rice leaffolder Cnaphalocrocis medinalis (Guenée) resistant rice
genotype in Taiwan (Lepidoptera: Pyralidae)
e T
Tzu-Wei Guo’, Kun-yu Tu', Chung-ta Liao?, Wen-po Chuang®

) RN 1
BT ENE

>

'R+ 4 %+ & P 49 Department of Agronomy, National Taiwan University
PR R LR 64 R R ey
Taichung District Agricultural Research and Extension Station

Rice is the major cereal crop in Taiwan and has the most cultivated area and crop
production in Taiwan. Recently, brown planthopper, white backed planthopper, and rice
leaffolder (Cnaphalocrocis medinalis Guenée) are three major rice pests in Taiwan.
Planthopper-resistant rice varieties have been widely used. However, we have no rice
leaffolder rice variety in Taiwan. Thus, we are trying to do large screening of all Taiwan
rice genotypes and expect to have rice leaffolder resistant rice genotypes. Furthermore, we
have been tested several successful artificial insect diets (fall armyworm corn strain, fall
armyworm rice strain, and even the suggestion recipe of rice leaffolder artificial diets in
several publications.) However, all tested artificial diet failed to rear rice leaffolder. Thus,
we suggested that the previous corn seedling rearing technique is still the best rearing
method for rice leaffolder. In addition, rice leaffolder in Taiwan is a migratory insect which
immigrate from Mainland China every year. The maximum population of rice leaffolder in
Taiwan is usually observed at rice tillering and panicle initiation stages on second crop
season. However, rice leaffolder seems not over-winter in Taiwan. It may lack optimal host
plants or cannot survive under lower temperature during winter season. Thus, we collected
rice leaffolder throughout Taiwan to gain the information of the genetic variation of rice
leaffolder in Taiwan and will use this information for further rice laeffolder screening

process.

M4t (Key words): %% i (Cnaphalocrocis medinalis Guenée) ~ #uf (resistance) ~ -k &35

%]4] (rice genotype)
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Taxonomy, species distribution modeling and biology of Nasutitermes
(Blattodea: Termitidae) from Taiwan

Lai-~ 3448
Wei-Ren Liang, Hou- Feng Li
Rz=¢@x g B8 Department of Entomology, National Chung Hsing University

Nasutitermes Dudley is the most speciose genus of Termitidae and its taxonomy was
mainly based on the morphology of the soldier caste. Lately, application of cuticle
hydrocarbons analysis and gene sequencing had revealed several cryptic species and
synonyms. In Taiwan, taxonomy of Nasutitermes remains some long-existed problems. In
addition to basic science, Nasutitermes had been recorded as an agricultural pest and
emerged urban pest, but no study focus on its potential threat to Taiwan. In this study,
Nasutitermes from Taiwan is revised. According to DNA sequence and morphometric
analysis, monophyly of the three Taiwanese species, Nasutitermes kinoshitai (Hozawa,
1915), Nasutitermes parvonasutus (Nawa, 1911) and Nasutitermes takasagoensis (Nawa,
1911) are confirmed. The identification keys of the three species are provided based on alate,
soldier and worker castes. Species distribution modeling of the tree species were used to
quantify their ecological niche and to define major factors may result in niche segregation.
Based on 438 colony samples, the polymorphism of soldier and worker, dispersal flight

season of alate, and their termitophiles of the three species were discussed.
B4z (Key words): % v ik I #* (Nasutitermitinae) ~ # &= ##t (Niche modeling) ~ # f&

% #_ (Species delimitation) ~ *£2# # (Staphylinidae) ~ 7 & #*
(Hydrophilidae)
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“Oskar” in the Diptera: investigating the evolutionary roles of
oskar genes in the assembly of germ plasm in flies

xS

HE R s b2
Yi-Tsen Lin', Chun-Che Chang"?
TR A A AT At S EE S
Genomic and Systems Biology Degree Program, National Taiwan University

2R 44~ 88 A8« Department of Entomology, National Taiwan University

4 mre 5P B L @ik wie > B 4E (L (specification) i ¥ F A @ P F T hE oo
¢ s %45 (Drosophila melanogaster) =42 7 'm* (primordial germ cells, PGCs) % #
B g aimie o HA A BUR R B A ks shand % (germ plasm) - oskar (osk) # F1A
PAEAEY AR AR MBS HRE RS RO - RO R 2k
(Gryllus bimaculatus) 87" $#5 osk It ik F|> R P2 3 » 4 78 fmve 2. it > WM G v o
o pLdaip) o osk i - i iF it (fast-evolving) A7) H &V i ARG M GipiTengfien A B g ¢
FHBEZFETAES o LREN! - BROAPEAF FBFHRBEF2Z L % F . (Bactrocera
dorsalis) 2. osk I ik 7] (Bdosk) . Bdosk 2- 3 7 4 %> I o P {o % 5 osk 04 i - v R0
R L R4 S s iE 58 Dmosk 2 Bdosk * £ WiEP PR SRR T
AR BB P EEAPFRL S S FW2LPFTERBRETT 2R R NP T 5
% > Bdosk ¥53 % v P2 fmre JrP o B 3P T ¢ ) (s > Bdosk 4 AT fixh o SR
DmOsk ¥ BdOsk *t#r 3 7 i 422 h2 B iy » A PR-L SRS EFAT - T F ESEHE
A FE i > 8- 4731 Bdosk mRNA % Dmosk ﬁ&‘?‘]i}"l‘,f 23 kA AT R BT
T2 AR SR 2 e g 1L B AR o

M4t (Key words): & = % % & (Bactrocera dorsalis) ~ oskar ~ 4 Zgi?f{ (germ plasm) ~ # 78 '

%z (germ cells)
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The warning eye spots on Saturniidae wings are highly plastic in evolution

FEE-HEFE
Yu-Jen Su, Shen-Horn Yen
CESRER ER T

Department of Biological Sciences, National Sun Yat-Sen University

WP b g ¢k B PR A F ARG B kR fonst G B E ek s Al
B3 R RA P TSR BT AR HPRD PR il F AL B kIR eniEr > @
APEHE T PP ]G BT AL X Fo R R R o P Y ARG S - BUSE S T eh
AR AR - AR DRI EEEFH R FERES S DX FaR R 8
I ARB PR AR o f X FuaenY % (discoidal cell) X AFE T R R Bk
BN AE ) 2 ARLD 0 R A - LR AR IR A o R ERER &
WL FRATA R AR R FBRROGUF AR TR G TR 2 PRl B AP

st 4 * Baber et al. (2015) # &2 chx Gt fl ARG M T2 1%. TR BER R A5 s’
RAFFedd S PP AR BE T N E At L 8 w%» (mapping) F|FG 8 st > 3 R B

P AR ) PRI R A P IR L FAERPARAEER S N A
EN T g S Ra AR E T S N %k wﬁxﬁrmﬂi‘wﬁ'ﬂﬂ gEALLG

Pl A PRRFEREFR S F IR A TR AT R ARIR ‘ﬁE—’_El ¥
A Fe P R oo

M4t (Key words): Pt (eyespot) ~ 2% mr (discoidal pattern) -~ * Fi# (Saturniidae) ~ %

5 % # (environmental background) + ¥ £ % (aposematism)
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The origin of parasitoids associate with the invasive species
Dryocosmus kuriphilus in Taiwan through DNA barcodes

ikEE R W S FEY
Jhen-Ruei Lin, Chang-Ti Tang, Man-Miao Yang
Rz=¢@x g B8 Department of Entomology, National Chung Hsing University

Prbmid fom s P nd Bk A HFF SR SL L bmiEahd 2 3 B A om S
RELAPERA S SR L BRI E RS A F LA N 2 AT PR

I

TERR o SHATRELIRERE [N BTG ADF AR EE-§ 0 KAk o gl
FARDORAGER T~ B o R2ZARF AR DLGEFE 2 o £ T (Dryocosmus
kuriphilus Yasumatsu) (g2 p ik f4) 5 R AP Mendd 24 (Castanea) % #2- £ & 3

BT EN BRI AERYFROF L ARARESE T BB e RN AR LTP A G
R RREDE S o PR RomE S DR R 2 SR e 8D R LS Torymus
beneficus Yasumatsu & Kamijo &2 Megastigmus nipponicus Yasumatsu & Kamijo z_ %2 p £
Eol b ARA i SRS BF LR LTI RARIEF IR (recruit) I Romit > &
#7312 DNA # &i57 (DNA barcode) sz 7+ kit % 2 kihehF 4 B L FT %% - DNA
barcode A 7|3~ COI 2 ITS2 £ 7% £ > I &2 GenBank 48 ¢ 4 82 1T 4 fE2- B 710t A6 T B
God KAF AR YA FFE RS R A RIE2 FARI T ROl L FA R RESD
T. beneficus 2} fs 81 p 11 T. beneficus B4 2 ¥ - 25170248 T. sinensis ¥ + - BH (3>
@ %2 4% fomit ch M. nipponicus 2P A AR, S - H kH o gl R R A FEF AL R
ER VUV IS ERY TR USEE B R RSt 1 R PRI

%57 - R 4 B T beneficus ~ T. sinensis &2 M. nipponicus 4 555 #FE AT o

K4t (Key words): & (gall) ~ % 2 # (parasitoids) ~ # & g% (Dryocosmus kuriphilus) ~
k| #4241 (Torymidae) ~ DNA # ¢ i%75 (DNA barcode)
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X£FH 2 F B ik (Papilio polytes polytes L.) # % 2. B2 58
Effect of photoperiod on the development of the Papilio polytes polytes L.

f"‘lﬁ CEFEHCMEHR A
Yi-Lin Ciou, Jo-Chian Chan, Su-Chiung Chen, Ru Ying Fang
Wz ® i~ 2 H+E % & Department of Horticulture, National Ilan University

AT R E Y H I ik (Papilio polytes polytes L.) (@32 p @ Bikf )T 2 8 o d i
FOHRBIA B P AT 0% 530 2521C80+5%RH 7 fa%ir# (8L:16D~10L:14D -
121:12D -~ 14L:10D ~ 16L:8D) z # £ » 24 B & 2R ¥5 (Citrus limon) » ¥ &£ 477 1
B FPAATBERIPHE LAY EF TN 5T 2 BEAP E 14 hr
fe et kN g 56% > A pE 10 hriefrp £ 8hr e 3298w 92% - $ - #» A T 231 &
B3 d o T B AILT 5 47.6~571% ¢ B EZ B P T 333 ZehTog T pik
pEl4dhriedbes 3487p > A p L 8hriesh & 54304 p > AL 98 p o &I BL¥H e
BT 2 F RS T S ATFETIARE L3 mm R BT L o S AR R T SRk
MU FEIRFEAMG BALEER A Y gt 3 1l T oAt 2 2T ik
FHFE I RET i 2262 1CHETHTI A U 2 p £ 10fc 14 hr wéoF it o

Matim (Key words): T4 Bk~ k¥ ~ 7
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EF IR R F mi (Tirumala limniace limniace (Cramer))
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Effect of photoperiod on the development of
the Tirumala limniace limniace (Cramer)

‘:ﬂfllﬁ' R mH R thEs !
Yi-Lin Ciou', Su-Chiung Chen', Sheng-Chih Ou-Yang?, Guan Yi Lin®
YR w8 FI# % ¢ Department of Horticulture, National Ilan University
IR %+ #12 ¥ 4 National Taiwan Museum

AR IR R W kR § sk (Tirumala limniace limniace (Cramer)) (S5 B @ #tifft)
BT BB kT B RF Y P A 50025 2 1C, 80 + 5% RH > I 54
(8L:16D ~ 10L:14D -~ 12L:12D -~ 14L:10D ~ 16L:8D) 2 # & i » KX oo s f i + %
(Dregea volubilis)E # > E 4T 13 L A pAALAPFTH - 25T AR F ik

£ 14 hr et 5 76% > 11 p £ 12hr 2 90% - % - #& % B3 T 2310 2 B ey
g p & Shr ke d s 925% PETINM L S ZHTIORT pco 2P & 10 hr e dE
%2505p >@m p & 16hr 2 £ 53391 P " ARLH9P o T BAREFHRILT » AKX F iy
TRHEFETLIARNE 339 mm AR ES T c FERETARAOT Y HIRE L ALY T LD 4
Mo BARREER o vp s 5 LT At 3 ST BREYRE D LA RE T &
AR o AGE T KR 25x1C2 p L 8- 14hr 27 T2 3EFEF a7y Bﬁ;;

Rl p £ 10 hr 2 25.05 p &4 -

M4t (Key words): &% saife ~ 38 ~ 3 7
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Influence of elevated COq condition on leaf’s quality and consequently affect
the performance of herbivorous insect of Spodoptera litura

BEG ERE R SR
Pham Anh Tuan, Papitchaya Teakwood, Shu-Lin Huang, Shaw-Yhi Hwang
K¢ @x 8 B8 L Department of Entomology, National Chung Hsing University

The increasing of carbon dioxide (CO;) in atmosphere accompany with temperature are
raising concern on environmental issue of global warming. CO, as the primary raw material
utilized by plants to produce the organic matter as well as construct their tissues,
consequently, the more CO; in the air, the better plants can grow. Insect as herbivores rely
on host plant for necessary nutrition to develop. But plants, in the defense strategy to
attackers, have produced allele-chemicals that cause negative effect on insect performance.
In this study, we address the question of whether leaf’s quality will be change under
elevated CO; of 900 ppm and consequently affect to the performance of herbivorous insect
(Spodoptera litura). Result of this can be highlighting the insect-plant interaction in the

context of global warming condition.

K4t (Key words): 4L % i (Spodoptera litura) ~ = § i g (Carbon dioxide) ~ % £ £ 48 ¥

% 3 i * (Insect-plant interaction)
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Life cycle of Hellulla undalis fed on Chinese cabbage crop

SHERE-MFTESLZE H2 R
Ling-Wei Weng, Yu-Ting Chen, Yan-Cheng Wu and Wen-Feng Hsiao
R %5 % & Department of Plant Medicine, National Chiayi University

*E T EF EF v iE (Hellulla undalis) 2.4 75 » WA KT N A% 2 F8H - F i@ 6
> p (Lepidoptera) ifi#fl (Pyralidae) > % % &+ (oligophagous) e & 25 f » - 3 4L iF
¥ (Brassicaceae) 3 # 1 &2 Fifif > AJ e v P2 o AP %P o Fokr 45 B
o FR A itz B0 FEMAE D FLAR AR - ABEFNT Y
Beovl e FEFLAGM EY DERL 25°Ce 0 FRR 2 TEF TR A8 L 3.33+0.06
X525 B¥52464+£032=% ki 7622013 5 225 1033065 % ;5 &P kin i b
Fp B AR Frz A AP & Pl d 1~167 87 & > T5F P E 5 6718 /8 o %',T*ui e
g S¥chm 3 o 0 FE 2L, 5 0074365 Ro = 1232 A% 1.0772: T % 33.77 A ki §
BEFEAARET G ERIER LA E TR

M4t (Key words): ¥ <& (Hellulla undalis) ~ # 7% ¢ (life cycle) ~ ] ¥ ¥ (Chinese
cabbage)
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Biology of a new galling pest — Anselmella miltoni on wax apple

a4~ i &
Yu-Che Lin, Man-Miao Yang
Rz @21 838 % Department of Entomology, National Chung Hsing University

& A A (Anselmella miltoni Girault) 7 # -] ¥ f1 (Eulophidae) sagms & > F 4
5% (Syzygium samarangense) % F*p/Hiid » slA2fAF IV A §A) o 3T & K SHN 0o
EFmr AEGF R PREA > RFEFEF DM E o d R PAH P2 T TR
Zote bigmE BEEMAR L FE > @ AR AR TR T AP EFSFRF T RS
B oMZE A EREAN )R AT O RED ST A EEA R PRERLEGFRE S AP
PR B R EGHUREAT S PR BRA G o pHETISAMAEEF N DREF L FEY
35 % o NI EEMEN AT 0 TR 0 LT R FAE TR ERE LA
#ch 1 ApBE (y = 0.0973x + 3.8651, R®=0.3997, p < 0.05) - & B #mé 549208+ 115 Bmz
(N=57) - BRABFIHFFF PRI PTEAHI~I0X c WA R aF R EARIH 0 %
SBHTAARAREF I AESTAETLE > 95 2833 o u,ért;gt;%ﬂ 2 3R (S, jambos) i
BT E AL BN ATET B RP ED AR AF TR R A FE TR Rk BREIE
FinEik PREACEZFTANCER L MR EEETYINE RS B REZAF L IRERE
PAE A EREAN LI PNZAZZIEFE NGB BT RGT T F L

M 4t® (Key words): F f ## -] ¥ (Anselmella miltoni Girault) ~ i % & (galling insect) ~
i£F (Syzygium samarangense) ~ 4 ¥ 8 7 # (information of biology)
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A study of the immune and resistance mechanism of the histone deacetylase
inhibitor in western honeybees (Apis mllifera)
Fi o~ S 5%

Yee-Tung Hu, Yuen-Lung Wu

Rz 2@+ 8 5344« Department of Entomology, National Taiwan University

Western honeybees (Apis mellifera) are important economic insects and also play an
essential role in nature. Western honeybees impact greatly on the ecosystem as they are
pollinators of flowers. Recently, the colony collapse disease (CCD) has been reported in
many regions, the main causes of which still remain unknown, but it is theorized that
several factors may be involved, such as bee viruses and stress from the environment. This
study examines the relationship between hostone deacetylase inhibitor (HDACi) and
honeybee resistance through bioassays and gene expression analysis. HDACi mainly
inhibits histone deacetylase in cells and induces gene expression due to loose chromatin
structure. In our bioassays, honeybees that were treated with several concentrations of
HDACI for a week showed lower mortality rates compared to non-treated groups when
exposed to pressures of imidacloprid. The results of our gene analysis showed elevations of
cytochrome P450, which play a role in the detoxification mechanism, and Dorsal-2, which is
part of the immune pathway. HDACi may potentially protect honeybees against pesticides
or microorganisms. Our results indicated that HDACi displays specificity; although HDACi
modifies chromatin structure and gene expression, not all gene expressions were raised,
and GST and Relish showed no significant differences when treated with HDACi

M4t (Key words): & = B4 (Apis mellifera) ~ 2 3-v 4 ¢ fpi p¥ % $r43% (HDAC

inhibitor) ~ % % #+#] (immune mechanism) - {4 4] (detoxification

mechanism) ~ # & #| (desticides)
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Nondestructive quarantine for galling insect -- Anselmella miltoni
Girault on wax apple

Ph et kg et g T s
Man-Miao Yang', Ta-Te Lin? Jhao-Ai Jiang? Yu-Che Lin', Yu-Cheng Yang?®
'z e 218 p# 4 Department of Entomology, National Chung Hsing University
RSB F AT IR

Department of Bio-Industrial Mechatronics Engineering, National Taiwan University

£ (Syzygium samarangense) 5 o HEE R AZ MH LA K% 2 - o iTE KPS -’g” T
v 5= &}tﬁsal% E&]#ﬁé 3K f A (Anselmella miltoni Girault) g 4 > BE€ ¥
FASHD A A L RNEFEF IR SR AR d NER R
%= i’ﬁéﬁi}‘“ ’ﬂ“%““’ ¢ EPFEZED PLREER PN v RERTL LRI
SERTIPRTD EFTEE EERE TR S T E R RS FR AR TR
N . 1L 71:‘? A E ek E ) RRREEETRAGE DERTINE TV
BIXEAEFHEF PN o g £ I LI TRAR § X T ;}I;ivm] (R %0 3 BES S
CERCI R D o mﬁf@ BEom pH B HORET L DI R R R EF T RRA
T a2 2T R A RAA R X RBALH VR LY BT f'& Cie- BB B
G A B R EE 0 AR YT X kKR AR TR s B 0 ek AN »J~
Mg dong o RO N r EHAFEMES E  RACHES v 27 F AT R R E
B2 PRk ok o

A W

M;ﬂi‘—
A
=

\“z

M4t (key words): 55 (Syzygium samarangense) ~ ¥ f: % # -] ¥ (Anselmella miltoni
Girault) ~ X sk 2L gk (446 8] ¢ % (X-ray nondestructive quarantine
system) - # £ (quarantine)
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AR usE 4 ¥ (Psyttalia fletcheri (Silvestri)) 25fi# it 2 4 ES ¢ 2 5
(g p o) k)
Morphology and life cycle of larval parasitoid wasps,
Psyttalia fletcheri (Silvestri) (Hymenoptera: Braconidae), of melon flies,
Bactrocera cucurbitae (Coquillett)

Shao-Chun Chang, Shiuh-Feng Shiao
Rz 28+ 8n 84« Department of Entomology, National Taiwan University

AFBLEFELNEART A HAFLAADRREe A L Epina 32 giFz G & Ft
VRATA oA D - B o AR AFTIBNF A3 4 i’ﬁ'l‘ﬁ'}é‘ ’—EH XF‘,L?» %5
R R T Y AAFBR IS 2 F AL - B A F A @it Psyttalia fletcheri

(Silvestri) » ptfa % fF 2 g3 AFUBNR &2 JRF A S 2L MmO F L > TR

FUE AT (S B H O 3R ..‘sg%&’i%sw?mﬁ;;uﬂj T oM F AN A EHR I HELL S
PR AT R E NI B AT R VM EE AR A FEY e T8
Tl AZFLH Jugff%“’f GE A2 AR AR R I R Lv[];ka B Q;
BB T OB Bp R b7 R F LR EATH E R AF AR 2 A BlArEE NS

> eh{S EE 4 (occipital carina) ~ < 3pZ Sy T AR WA R AR P2 R g F P R
# (notaulus) ¥ o ¥ by 27 HF 22 2 F L 2L BRB-FEN T IFT B PE2 4]l

PF AN P p L BEEL TR

M4 (Key words): 2% (morphology) ~ » #f (taxonomy) ~ # & ¢ (life cycle) ~ A7 s 2
% 4 ¥ (Psyttalia fletcheri) ~ A § ¥ (Bactrocera cucurbitae)
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Preliminary study on the effective ovipositor length of Anselmella miltoni
(Hymenoptera: Chalcidoidae: Eulophidae) and its relationship to
different infected rate of wax apple varieties

HeEF -~ BT e Y
Yu-Chun Lin, Yu-Che Lin, Man-Miao Yang

Hzv 2L ge g2 % Department of Entomology, National Chung Hsing University

2 S A 5'%:7%4;‘&?*%‘7‘ C s e LG
’},a‘i’%@'r%ﬂ WA RN R E S e
PR AT R L Sdrod 30 e A ""ﬂ*ﬁ B A EHrr s %K’#@»é_“"ﬁ is

#w |7 b &R A7 R REFE RS sM -RE 3 *fi%%“
560 Bk A HUPEAINTI 2IRZBER= FIOF F AR - AR RE- HRITK A R
MAPEER  E A bk 3BEFE kL L ERIRE S REES B BB (D) ﬂ\é_"’?iﬁ *
MENACE (2 ERREACFRALIFT MM LR ANREA R A TE L
i A S (Kernel densitiy estimation) #-3 »cA P4 £ & &7 3 B FrpiAdng MJ%&P
P2 FHERH I BPIFRAAG FEAATPRIZARLSA G2 L5 0 5 AR a/‘évp%“’éﬁf ’
ACPEERATRZ 3 X BEHNFE LS @Z]ﬁ-é‘ﬁr Mo daplH L BRRFIRAEFRLZ 5 XS
ﬁ;ﬁg.@za?f&]ﬁ v @ PR wﬂ&aﬁ? e FEREFRAFAE TR - od 3P A g

BHEFHREBZFEIRBTPEER PRI ERA)BRAETEL > B REETER
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et g gfgﬁggg‘% T H-o poan 1?%@Jiﬁﬁi%ﬁﬁ
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L

4&

(Anselmella miltoni Girault) ~ £ 55 (Syzygium

MaE® (Key words): F f #gfd -] ¥
s B 4 (infect)

samarangenes) ~ A °r % & K& (length of ovipositor)
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Outline of the weevil fauna (Coleoptera: Curculionoidea) in
Kenting National Park

St AR AT S U o 2
Naomichi Tsuji', Munetoshi Maruyama’, Yen-Chiu Lan?
Lp &4 4 %2255 4%+ 4 The Kyushu University Museum
- SN # 2% & Department of Leisure Management, University of Kang Ning

Weevils or the superfamily Curculionoidea are one of the largest groups in Coleoptera.
According to the Catalogue of Life in Taiwan (TaiBNET), at present (2015), there are 697
species of Curculionoidea in Taiwan, including Anthribidae (114), Attelabidae (35),
Rhinchitidae (29), Apionidae (10), Nanophyidae (6), Brenchidae (49), Dryophthoridae (24),
Erirhinidae (1), Brachyceridae (1), Curculionidae (251), Scolytidae (140) and Platypodidae
(24). Taiwanese weevil fauna are characterized by mixing oriental and palearctic
biogeographical elements, so they are different depending on the location’s altitude or
climate. In this study, 855 dry specimens of Curculionoidea from the survey of insect fauna
in Kenting National Park from 2010 to 2015 were examined. The specimens were collected
by hand searching, beating, sweeping and light trap. Since that Kenting National Park is
located southernmost point of Taiwan, so the tropical environment shapes the weevil fauna
as it was strongly affected by oriental element. The results showed that 155 species of
Curculionoidea were found, which comprised 8 families, 22 subfamilies, 56 Tribes and 119
Genus except species of Scolytidae and Platypodidae. This implied that approximately 22%
of Curculionoidea species in Taiwan reside in Kenting National Park. In this poster, some

identified noteworthy species in the collection will be discussed.

B4z (Key words): % # .4 (Curculionoidea) ~ % # & (weevil) ~ * #4p (insect fauna)
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Assessing insect-plant interactions: the roles of volatile organic compounds
in tritrophic interactions

RGN RN LN - S
Bruno Di Giusto'?, Anthony Bain?, Sun-Young Lin®, and Yvonne Hu-Di Giusto®
lgo il 4 8 mE S iR 2 4 %8454 42 Journalism and Mass Communication Department,

International College, Ming Chuan University

Zpe g+ B ¥ %% ¢ < English Language Center, Ming Chuan University
SR LA S B B2 $&E&7 o Institute of Ecology and Evolutionary Biology,

College of Life Sciences, National Taiwan University

One of the most challenging approaches for current ecologists is to integrate new
concepts and tools toward comprehending the structural and functional complexity of
ecological relationships between plants and animals. The breadth of the ecological scope,
from molecular mediation to the structuration of ecological food webs, and its bottom-up
and top-down effects along its range render even more complex the studies of animal-plant
interactions. We used chemical ecology tools to assess tritrophic plant-insect interactions
with or without obligate partnership. Two systems involving ants as third partner were
chosen: the obligate mutualism between Ficus (Moraceae) and their pollinating fig wasps
and insect carnivory by Nepenthes pitcher plants (Nepenthaceae). In both systems, the
plants produce and emit a large variety of volatile organic compounds (VOCs) that play
critical roles in attracting potential pollinators that act as vectors of pollen to ensure
reproduction (Ficus) or as prey to ensure growth in nutrient-limited habitat (Nepenthes).
We highlight three key roles of ants on tritrophic interactions: (1) Ants use the olfactory
signals emitted by the plants for their own benefit, (2) ants affect the stability of the
plant-pollinator interactions in both positive and negative ways, (3) the likely mutualistic
role of the ant-plant relationship in both systems. Finally, we recommend a set of questions

to be investigated in such chemically-mediated communities.

K 423 (Key words): chemical ecology, plant-insect relationships, tritrophic interactions
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The preliminary study of altitude distribution on
Orthoptera insect in Taiwan

B E S E
Ming-shu Chan, Jeng-Tze Yang
Rz=¢@x g B8 Department of Entomology, National Chung Hsing University

AR G AR BAKA T D AL (2008) 2 gL AR 4 # 2 Chalida (2009) ® &=
PAEAFAHFRFE > FELFMFET c AL R OB ACFRERE £ 166
TR ETISFAEFERITLHRE Fd o Biep A APBERS T 2015 £ 1 7 4z¢ 2
FHRERZEDTH (17 32 29 ) X4 8% 54 &> ¢ 4~ Chalida (2009) %~ 4f 92 & 4%+
Wt o A 1000 2 % G BEEA X MBI P AR S BA S M P B (Acrididae)
BB G AN WG 38.6% fr 73.7%; @ & LR v 4 274 (Tettigoniidae) it & 48 83.3%
B b od bRl ® 000 T R 2 R 2 G o e B RANRIRA S T RIS B o A RSP

XA - 65 3 J2D AL T HFRE -

i 423 (Key words): & 32 P (Orthoptera)- &4 4 # (altitude distribution)~ # %+ & (SWP)
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The selective pressure from an insect lifespan on the fig tree phenology

Wx o lopme Popge
Anthony Bain', Bruno Di Giusto®?, and Yvonne Hu-Di Giusto®
TRz A A gL Bg e 4 S 855 o Institute of Ecology and Evolutionary Biology,
College of Life Sciences, National Taiwan University
Zheid 4 B R E IRATE & 4 R84 /2 Journalism and Mass Communication Department,
International College, Ming Chuan University

3418+ & ¥ %% ¢ < English Language Center, Ming Chuan University

The prevalence of dioecy in Ficus is atypical in Taiwan: out of 26 species, 22 are
dioecious. Pollinators of these species, the fig wasps, must then travel from one individual
to another to insure pollination. Whatever the habitat of the fig trees, dioecy imposes a high
selective pressure on the fig trees to insure that figs are always available for the fig wasps.
Because fig trees in Taiwan occupy very different habitats, they constitute a suitable model
to identify specific adaptations related to dioecy and environmental constraints. We
investigated the reproductive phenology of three dioecious Ficus species with distinct
ecologies in northern and southern Taiwan. Ficus erecta is a common fig tree all over
Taiwan with a preference for higher elevation habitats. In contrast, Ficus pedunculosa var.
mearnsii and Ficus tinctoria subsp. swinhoei are shrubs growing on exposed locations such
as coral reef remnants of seashores. All species showed a common trait: the continuous
presence of figs on male trees. However, their reproductive phenology was quite different
among sites, even within a single species. At an individual level, each Ficus pedunculosa
shrub produced figs continuously, so that fresh receptive figs were always available for the
pollinating wasps. Ficus tinctoria extended the period of receptivity of its figs, so that
receptive figs waiting for pollinating wasps were almost always available. These two last
adaptations to the survival of pollinating wasp populations may have been selected by the
harsh environment and the extremely short lifespan of the pollinators (few hours to one
day). Although further observations are needed, it appears that dioecious figs in Taiwan
remarkably vary in their phenology, both within species among locations and within
location among species. Cost-benefit analyses of such strategies could provide further
insights on the maintenance and evolution of dioecy in fig trees.

M4t (Key words): % j# i (coevolution) ~ +3 iE4 (Ficus) ~ #5134 (figwasp) ~ 3 & 4
(mutualism) - # iz (phenology)
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Vector surveillance for scrub typhus on Rattus losea in Kinmen area

RN b
Yin-Wen Wu', Hsi-Chieh Wang?®
RS R RS S
Department of Food Science, National Quemoy University, Kinmen County, Taiwan
ARt A R E IR LR A AR
Center for Research, Diagnostics and Vaccine Development, Centers for Disease Control,

Ministry of Health and Welfare, Taipei, Taiwan

p 1998-2014 & > M & 5k7 £ 6,342 &~ 2 B & ﬁ:lf% (scrub typhus) % » 2 & ™ EL
999 bt 2R F - mod TR LM ?v.bﬁlﬁ’?i% ) A A fﬁ?%ﬁ“’ »ﬁ.”“’i'@ﬁ: R
LA M}?ﬁ: 7. =x %8 (Orientia tsutsugamushi) > & .2 F 8 = & P~ X fr ~ 2205 ~ FIHE 4% »
A RREE S e g 2R B R AR TR E A - o FART G ORRBOE
AT Vi€ FIA ﬁ_:}}% AW eka; % (Arachnida) ~ E 4% P (Acariformes) ~ £ 4% 42
(Trombiculidae) - 47 3 *+ 2010 & 1-12 * 4 £ PEP- 6 Bk ZE 7] § L& (Rattus losea)
AABFEE IR Fﬁﬁ”ﬁ"*%iﬁ% Tdhz b e pFy FIRFE M REFZ X D
At E 4 ﬁ_ R ELE L 100% (127/127) o T2 BAF L T4.0% (94/127) > = HEEFI3 AL
oo A B 5 2 X% (Leptotrombidium deliense) % 6,894 & - 'Hy: 4% (Leptotrombidium
scutellare) 458 & z ¢ E& w L 4% (Walchia chinensis) 171 & 2 X453 4-11 0 hm o L &
Fehg Z R P FEMENES 1LY TR E 30 » A% ﬁnﬁn%‘tfﬁo 6 BB o R T
HFHELAZDITF (129%) 2 Eisdpdc (11.93) &1 P B2 ATtk 2 4 465 (100%) &
® o U ATHR 2 Tibdp i (182.78) A& ® o

M4t (Key words): % fiJs (scrub typhus) ~ & 45 (chiggers) ~ /| % "L & (Rattus losea) ~ £ F*
(Kinmen)
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o Aipin (Mantodea) i1+ # 7 7 2w
The research status on Taiwan praying mantis (Mantodea) over
the past decade

FRCE S F
Chi-Chun Liao, Jeng-Tze Yang
Rz=¢@L g B8 L Department of Entomology, National Chung Hsing University

SARLEIRD SN FB T A RMEFNAFADE IR EE AT T E kL kiR
BA 002 g B R 47 5 % 02004 E ¥ I AT A I St 24 14 23 48
¢ FABRMRINEA NG AL MET A EAH LS WAL L B4R & Google Scholar #%
w3 75 >p 2004 £ 3 2015 & chsuEiRip R T 0 #p 2 (7 2 4 (Behavior) - 2 i 5
(Ecology) ~ 25 i 4 (Morphology) ~ x 3v3 42 & (Phylogeny) - # 24 (Physiology) ~ #» # ¥
(Taxonomy) ~ # 4> 4947 7 (Fauna) -~ fi ¥ 7 /s ¢ 2= (Pest control) » 2 # 3 3t (Bioinformatics)
&* #48 (Applied science) 10 B L 3g4 3 © < }Ek PRI 3B ARy FEEEB3% 024
MehiE 12% > 7 LA 8% % 5 9870 (T2 877 (30% B b b > 2R - AFFY L
132% > #1258 12.2% > &4 a5 11.2% > ~ 45 6.1% > (g 2 8 51% AT PisEE 24
PFERFYL E 3% B L F 2% 3 ¥ % 4% % ¢+t Hierodula (Hierodula) patellifera~Mantis
religiosa ~ Tenodera aridifolia ~ Tenodera sinensis > @ ¥ ff ch~ jt# A §fA2 3  GIFER RS

d 4T T RS BIEIRD AT R B E .

B 43w (Key words): o % (Taiwan) ~ ##i% (praying mantis) ~ ¢##% g (Mantodea) ~ < )]?c‘? RE

(review)
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The desiccation tolerance roles of fatty acid desaturases in
Drosophila melanogaster

RS-
Szu-Chi Tseng, Y1-Ch1h Chien
CEEANT B EE 3
Department of Biology, National Changhua University of Education

Bl i P R BB A G AR FXONP PR RNE L0 P ALK AR A
Flakh 7@ FATEAPE AL Lo AP FRA KT FE T A BlLeeegs Mo 3
For R AaRhERGEF AL T Ed AABREIRLE AAREHCRA AT T REAREER
NoRAFEE R kR F| T .u#m'l*’*ﬂw’ KA R e A R R o R T S P en
ARARE IR BLARE AL U S P e aEAR b o S BRAR D Ay 1 2 % s (D. melanogaster) G
HiL > 1 * UAS-GAL4 ik %k B #-% s desaturase 1.2.F £ )& W B 2> &~ Blimve ~ 7nbsqliE
FIZ (80 LRFIERE AR BRBRRE A G R o A F I desaturase 1k FiE & R
2B Eeph o B AGRRE T2 GREF Y e R & 0 desaturase R FiB AR E & A
5 T £ oty VR B 4 0 R R A P o

M4t (Key words): 278 % w8 (Drosophila melanogaster) ~ 3 44z (desaturase) ~ iz %%

=N EmCER 313



PD17_MB
e AR S B 2 - A R A 4T
Characterization of ovarian structure and germ line determination genes in
Forcipomyia taiwana (Diptera: Ceratopogonadiae)

2 R HPR
Szu-Chieh Wang, Ming-Der Lin

BHABEL T2 TEA a3 B8 ¢ Department of Molecular Biology and Human Genetics,

Tzu-Chi University, Hualien, Taiwan

The biting midge, Forcipomyia taiwana (Diptera: Ceratopogonadiae) is a tiny, blood
feeding insect prevalently found in Taiwan. The female midge is feeding on human blood for
egg formation. Bites of F. taiwana cause intense pruritic and allergic response in sensitive
individuals and thus is disrupting the development of tourism. While the ecological study of
Forcipomyia taiwana has been performed, little is known about its ovarian structure and
oogeneisis. Here, we investigated the ultrastructure of F. taiwana ovary which is composed
of ovarioles of the meroistic polytrophic type. In particular, the follicle of F. taiwana
ovarioles possesses a single nurse cell which is distinct in dipteran. By using Vasa as a
marker, we further identified the existence of nuage in the nurse cell. Through
transcriptome analysis, we further identified germ plasm components such as oskar, vasa,
and nanos. Particularly, two out of three oskar homologues presented specific localization of
their transcripts in the oocyte posterior which might involve in the formation of germ plasm
and the determination of germ cell. Taken together, our work represents a fundamental
step in understanding the ovarian structure of F. taiwana together with identifying critical
genes involved in germ plasm assembly. We believe the understanding of oogenesis could
provide an insight in finding a strategy to control the population of F. taiwana in the

future.

M4z (Key words): © 34t 4% (Forcipomyia taiwana) ~ % ¥ 3 5 (oogenesis) ~ 2 f_i’f&

(germ plasm)
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F Ak ¢ B £, (Plutella xylostella) e fa-+ 3 fofl 2.4 E ¢ v5?
The host plant change will affect life table of Plutella xylostella fed on
two cruciferous crop

SHEH MFEIFE E]
Ling-Wei Weng, You-Ting Chen, Yan-Cheng Wu and Wen-Feng Hsiao
RrEx+Euy ¥ # % Department of Plant Medicine, National Chiayi University

*EF IR EF L F1s (Plutella xylostella) 2 %8 2. 28> WAk z R % 25
# o Fwjhsizep (Lepidoptera) ¥isfl (Plutellidae) > % % &1+ (oligophagous) e & |+
fofy 0 L Fofitd (Brassicaceae) F H A &2 Fajid o g AL AR 2k E E L
Fiping * 7 10 % £ (Talekar, 1992)c 2 F 5% p 4 F ¥ v & ¥ % 1000 i F33 v {2 & or g
L2 BN EEFESELE TR AR E - NERETZ Ik - %G e
Y-l FaRE EF GRS 15-20-25-30C - i Faok 2 T8 TR APl 5 &
F57+20-7+20-399+£0.01-2+x0= ;=P 5 2754 +0.58-25.5+0.5-16.5+0.43~11.38
+032=% ;45 782+019-65+029-367+021-~3+£027= ;A% 5 13.91+1.07-
115+ 156165 £ 043 ~10 £ 2.75 % o /| v F& %2z TP TERF » A% 5 25 5 4.93 =
0.05-5£0-3x0-2+x0= ;% 2% % 25.36+045-20.89 +0.14~14.04 £ 0.08-10.42 £ 0.15
X 5485 7.31+£0.21-539+0.08-4.23+0.05-342+0.15= ;2 # 5 11.38+1.23-9.09
+033-11.15+0.63-7+1.1 =% - %’)‘I‘ui Ht SREn T o NG EREZ rm ERERMIZE S
0.053985~0.016203 ~0.042088 ~0.054278;Ro % 5.39-1.69-2.34-2.26;1 % 1.0555-1.0163 -
1.043-1.0558:T 5 31.2-32.38-20.2~15.04- 1 ] v ¥4 % 2 1, ERE R KT % A 5 0.044061-
0.190574 ~ 0.245 ~ 0.137512 ; Ro % 3.79~81.51 ~75.36 ~ 6.75; A 5 1.045 ~ 1.2099 ~ 1.2776 ~
1.1474: T 5 30.24~23.09~17.64~13.89 - d I it % Mr+ P87 & L) &8 e

T 2

M4t (Key words): -] ¥& (Plutella xylostella) ~ # % ¢ (life cycle) ~ v ¥ (Chinese
cabbage) ~ % ¥ (kale)
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A EE LT BA RO A e g
Proboscis morphology is not a good predictor of the functionality in
Saturniidae (Lepidoptera)

EER O+ 27
Shih-Hao Tu, Shen-Horn Yen
RN e L

Department of Biological Sciences, National Sun Yat-sen University

The proboscis, formed by the coupled specialized maxillae is one of the most
remarkable evolutionary innovations in the evolution of the glossatan Lepidoptera This
organ has enabled the majority of moths and butterflies to absorb and uptake water,
chemicals and nutrients from environment in an efficient way, reduction of proboscis,
therefore, is considered an evolutionary trade-off in the taxa of which the adult life span is
short and the energy investment during courtship is limited. Among the behaviors that
require functionality of proboscis, puddling is usually associated with the males that need
accumulating sodium or regulating body temperature. Discovery of this behavior in
Saturniidae, that is well-known for the absence of coiled and long proboscis in both sexes, is
therefore intriguing. In the present study, we summarize the observation records of
puddling behavior of the saturniids from Taiwan, India, Nepal and Africa, and examined
the morphology of reduced proboscis to investigate the phylogenetic correlations between
geographical source, morphology, habitat and evolutionary history. We used 29 saturniid
species, including those with records of puddling and representing the major lineages of the
entire family, and then assessed the phylogenetic correlations between these features. The
results show that the longer proboscis is plesiomorphic in Saturniidae but the derived
groups in Asia and Africa also possess this character state. However, no phylogenetic
correlation between functionality and proboscis morphology is detected because it seems
that the puddling behavior cannot be predicted by using the type of proboscis. The fact that
the galeae of the species having puddling behavior are not fused suggests that the fluid
uptake is possibly accomplished by capillarity, but not the action of the cranial sucking

pump.

B4z (Key words): = Fisfl (Saturniidae) ~ i ¢ £ (reduced probosci) -~ -k {7

(puddling behavior)
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B R ek g2 s (Paederus fuscipes Curtis) # v & %72 §2 58
Effects of temperature on development and reproduction of Paederus
fuscipes Curtis feeding on Nilaparvata lugens (Stal)

LR S RS N
Shou-Horng Huang, Ching-Huan Cheng, Tai-Chuan Wang, and Po-Hung Chen
EE PR EREK S TS R %
Department of Plant Protection, Chiayi Agricultural Experiment Station, TARI

ik a e g (Paederus fuscipes Curtis) & ¢ kfse ¥ L€ & Faigrz - » 7§
GoRfedth ~ 2 S e T Batrr e oo Ay 15, 20, 25 2 30°C“3;¢F s Ao &
BT A 20-30°C R » rz_mit F 5 85-95% - P ~ 2 AW E LI AS0C T FTERFERE &Y
36,116 2 3.0 * ;#F TR E A A % 5 9.18,9.57 2 12.65C: F »cff B A & % 70.73,231.61
2 5166 0 & - LA EASRY2FTIRAER S 10.14°C » § »%fiE 5 354.28 p & - #p

30 CThE (T35583 %) 2P 25C Tk % (£15190.8 ) 1 ERiEE L 1-3 &
FhLetm FAY2EE 252 2002 376% 291 $h 5 A RERATEARGEZ S
2 W EFE R 25 C 2 F p T8 26 £ 63 0 H0 5 30C 2 1.7 & o v B30 25C2 B~
GEBE (T2798); b A a 825 b2 1 id Bl 25C2 & p TIo5 6 35 £ h B 0 B =
230C2298 s mppigsrf sz gty -0 25C2 5 p T30 °P2485kg » H03
30C2 22k 222 B 2 26CT22~88 5% (2022 §)  HBva 82 5 H2 05> 1 30C2*
pI3ap-83185% 26CHEE258 2L ctpuwp 2B ha20CT2-882 261 E
PpA B TiEp (35L) g s
g2 fF o

095¢ §4m; £ 30CT ¥zt 7 pBa g 22931

Mt (Key words): 7 ik 'g52 8 (Paederus fuscipes Curtis) ~ % ¥ (development) ~ % 7&

(reproductlon)
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PMO02
THEREEFFRE L 1A RS T STRES 2 mdp sk
Effect of fruit bagging at different times to fruit quality and litchi fruit borer
(Conopomorpha sinensis Bradley) infestation on ‘Taiung No. 1’ litchi
(Litchi chinensis Sonn.)

TR EET g g e R
Tai-Chuan Wang®, JenYu Chang?, Hsuan-Hsueh Lin', Shou-Horng Huang®, Jer-Way Chang?
VAR R EA R € R LR E R L £ A T i
Department of Plant Protection, Chaiyi Agricultural Experiment Station, Taiwan

Agricultural Research Institute, Council of Agriculture, Executive Yuan
PEFIA R AL R R Rt ER L ERRA THE
Department of Horticulture, Chaiyi Agricultural Experiment Station, Taiwan

Agricultural Research Institute, Council of Agriculture, Executive Yuan

A 3w (Conopomorpha sinensis Bradley) 5 2% 94 vH £ 828 T f o - & “f R
B EMp LG AT EREENRGE RS ZET o d WA RETE T ERAFES
FEZ AmA O BET > PR BEERT MR AT SR l%;ﬂb.rv,uéﬁésw
o MR ER Y TREET A T NS RV BIETEFLEY 3 5 R T
FEFERFE TN ERE BUETRRLY 3 BBRERY THRBRE AN SR ST K
FEEEFAEEEF R ERE T AR FEFTLLIFETRETETAN - B
SERETARPTERERIPHEFFFISTALE > A AR REREE 11 X IRE F FRF T
o R R EHAATHT L AAIR FE K E‘E’%%Ji BAERERE HAEALL fBFE
PR GBI T RIEFLR o ;ai‘%}t‘smiﬁ_'rﬁ%' FhAy3HES S5 FERAIET gL 0 LA
T2 REERERAIEHET FE 106-17.1% 22 BB e T F L 8E 97.5% - 24
3B E 5 E RASY #‘:ﬁx%k,.xmi%m}% Ty 3k EFAMRT ia..:fg%;y L34 B %5
W18 Bk e AL HEH T AT EREFE ST DEE Aol BT EREF 3 H
EEERLIEG O

K4t (Key words): 2 3wt (Conopomorpha sinensis) ~ £ % %# (bagging protection) ~ 2
E 1% 24 (‘Taiung No. 1’ litchi)
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WY B AR AL RN SR B AD S A
Effect of ants on tephritid fly samples in methyl eugenol-baited traps

E LR EE Al L ISR A 2 &
Po-Tsun Chuang’, Yi-Hui Wu? Rong-Nan Huang®, Wen-Jer Wu?, Chin-Cheng Yang®
ECEES AR 3 R0 L 2GRN St 32
Master Program for Plant Medicine, National Taiwan University
PERRREL R 6 AR L EC VLA S
Biological Control Branch, Miaoli District Agricultural Research and Extension
Station, Council of Agriculture, Executive Yuan

SRz 4+ 8 A% % Department of Entomology, National Taiwan University

PATABFABTETREREFBEHERRE > SEF B REFBRRE O FIFIRAH
WAt dpB i F G R ERRGE 2 AL P FF TR R P LA e gk AT YR
H AP FERG AL F R SRR WAAEY 2 Al B RIEIRE » [ 2 TR o AT 0
AR AT R 1T R B RPAABAILA AT (RESBHNIAY B) EREFALTE
- EARREALTN FFIBEREE T R BRFR . F BRI R FALT Y H
oo B E 7% (Crematogaster) 2 ¢ mizikff (Ochetellus) 7 ~ 7 > ¥ s5ukdc g & % 7
B G AR AT e BT ARSI ISR 2 B A B FABIT O 4 c AT iR
- R R FIRG b BRI R T AT AR e 2 A AT BRApD o peorT A7 4
WAL B E RIRBEABR S L AL SR TRk AT AW AR c ERS L E
TR AN RILE L R F WP ARKREE Y PR LR E TR PR EEFT IR F T
FAErFA B G TR AR BIE B ABR S F LB L EY AT AT IR
PP g IR RN B R AL T I AR TR T RET Y D PSR

K4t (Key words): #5#% (ant) ~ 4 = % F 63 A B (oriental fruit fly trap) ~ 42 %% (sticky
glue)
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447 T HEL LTS LR 2 FT R
Evaluation of the effectiveness of four herbivore induced plant volatiles on
attracting natural enemies

FHE - F B
Yaw-Jen Dong, Shaw-Yhi Hwang
W= @i & e pg k Department of Entomology, National Chung Hsing University

AFTRYARPEEAPGHTAFL AL 2B EE AL KPR fg ~ 5 3-8 -1-
R~ 2-FC PR 2 ARG PR ¢ AFE LR AT EL X a2 kR 4B
WORPRET fadhl BT R R F S0k A S SARE T I RE R Rk o -
HABER KPR ) BB R F ek §FER T R A F TR 0 11 99.0% ki
T Ak bt (5.2 B/3F) B E R £ 10.0% (2.1 §/34F) o ok R Mt A A 4R S
(o gigst 32 GoL-pRiR £V P EE S L 2T B3 B/AF ) HEFRHER (0.6 1/ -
%2014 2 2015 & 1-2 ' B FRFEF 4D AL 0 KPR faad@e™ LR & ] 2
P 2 R IDMFF MR A T HF o RPET fa Rl 242 FEY 3 RBARIE
P2 T foE i RIS G oA Vi Bk RYPRTfaE G PR BT G0 B3
SRR A > EFIRINAFERNZEETRICE ISR ELGHEHNWF I ELRE

Mg (Key words): &3 # %2 54 4% 4+ 4 (herbivore induced plant volatiles) ~ -k § &
¥ fi; (methyl salicylate) ~ /|- 2. ?'?iﬁ % (Orius) ~ 3 51#| (attractant)
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KAF BT ek il X poAE O A LR B R E R
Methyl salicylate attracts natural enemies and reduces cucumber aphids
population

FHE - F 58
Yaw-Jen Dong, Shaw-Yhi Hwang
W= @i & e pg k Department of Entomology, National Chung Hsing University

AL R ORGP fat R EFEHTL R AR PR TR R EEE P TR A K
A o LR A2E (37 20 B4 ) %#U» kR KGR s 1 p 20 12 0.1% 2l
TEAPE I HYEREER S (5.0 £/4) =i 10.0% (13.7 §/1%) ~ 99.0% (14.4 &/1%) 2 1.0%
(15.3 &/4k) » 4 &I e 30kg ¥ MR e ch 18.7 & /4k o W RFE-KP L T fin 7 EEARSH ) § A 2
(a*p 20 &4 #7) H%'#ﬂﬁﬁﬁiﬂﬁ FowEEIPU URBERGRT Y k) F ALY

> (8.5 &/4k)> E}EP*&#}:‘}%@125mm42 §/4k2 25m 15,9 §/4k 0 3 AT w7 #c R
iagg:g@%? 50m 110.0 $/t2 10.0m 79.0 &/4k > 1 i 5 AT ke 4 27 e B ﬂiazéﬁiffm?%p@
B 132 §/k o RBH KPR F S F AT TAEF R R A LB KPR oL
LR AR T2 G5 iR AT 9 emEk Y O F M HERE B L E ,Agﬁj;_ﬁsmﬁs; E];"j
HReaglFL By 30X yzir?;ig%l’% B RFE Y PR e R B F A L F i BAR
LR 2 ¢ Bt p s o R ARBCRGET B HREAPRE ST~ L2 87 [ 4 BW% :
CES TR GRS RS ) K%ﬁi%ﬁﬁﬁ%%wﬁ%o

B4z (Key words): "k 4 ® fiz (methyl salicylate) ~ 1 £7 (Aphis gossypii) ~ /| & i< i %

(Orius)~ ¥ Fmhy iﬁ % (Campylomma chinensis)~ % |- ¥~ (Scymnus

sodalis)
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PMO0O6
MESBEEIE R E IR IR T RS
Ethological and anatomical approaches unravel sublethal effects of
imidacloprid on the gray black spiny ant, Polyrhachis dives

e 1. T;g_ﬂ? NS R 1
Yun-Wen Dai', Chin-Cheng Yang?, En-Cheng Yang®
'R+ 44+ 8 2% % Department of Entomology, National Taiwan University
TR R FEALY R F

Master Program for Plant Medicine, National Taiwan University

F BRI B PEFRTH LALAT Reg & H s 2EAE el $ Bl AN ﬁfﬁ‘f”ﬂ (%
) FEMiI P w B LR Y 2 KAAPRAH > FFNABR T 7 A2 ¢ KX E (nicotinic
acetylcholine receptor, nAChR) » ¥ 34 g2 £ & (hyperpolarization) & 7= ° #2 3 &
LR awﬂ 5 ;ﬁu;rzk EAFLESHELRS R NS pl I F LGk sH
¥ o RALE MR B2 SBIRAr BT E LT Y o MBIRAT L SEARY VAL E BREIRE Y AT
2_ 3| g B&aj e % Jizt 2B F o RA M AFIRRMPN TR 5d 2 iF* (trophallaxis)
f@i&,&ﬁ%u vitd WRIRE F33 o FidvRit® 2 nAChR § » #3t & rgin{ef ¥ 2lh s Mo
B AP TRREEOER ER MG HEY R4 T gRXIPE 2 ERLGE L

¥ e AT E Y Rk (Polyrhachis dives) F 3 g H4l s F A ik R hF dreE > v
JREPRFH > #5% %% LC50 4 2.625 mg/L > £ 1173 k&2 5% (LC1 - LC15 2 LC50) A
TR Rk BLERZERFE L2 FF N 2P AR BRI RIREF Y FtFd
Mg 2 FHRATE Y R EE SR A ORI E M-

M4t (Key words): i @ 7 % (forage activity) - i %% (imidacloprid) - 2. #ki% (Polyrhachis
dives) ~ I; % 7 & (sublethal effect)
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PMO07
8% i e RY AR $ER 0 TRIF IR I Y D Ik R
Evaluation of ant liquid baits on colony control of Dolichoderus thoracicus
(Hymenoptera: Formicidae)

SR Ji ~ IO A
Tsai-Wei Chang, Po-Cheng Hsu, Chung-Chi Lin
DR FELS LF Sl JEAE
Department of Biology, National Changhua University of Education

#5533 4% (Dolichoderus thoracicus) % d Mayr (1862) »* ZEf: § #748 14 fk i 3g bk
(D. bituberculatus) # 4 #& % > Shattuck (1994) 3 EAMBRIFF R 2o gELd ¢ R
Ml e LR R NI R AT N L TR R P RFRE S BER B R AT
e B RF L R Ed cA%e o TR RESE SRR E DT RN OL T Lo
A.Forel »* 1912 # 3 4 5 #9R4T 0407 F X ol A D2 2 o T A 2 R AR BB B
Pilam (& K Bi 4 ) o A uigak s # 30 2% B - 4 & 544 500~600 = ¢ 12T il 3k
BoMHik s T A Hh e Ak RSB - BIFIERE > LTl R RTHE RS AR FR
BEEALEE TR SATAIAZ - BEE LT DT - NIRRT E K > B AGFE F
BEYPAFI LT ORFIRET R0 TS RBIRNSPEBGREI TR FER
§ ook s T BBk LT H A
FRAREYE  AFTNFHREN
4

Fipooga D Bl

FMB KRR A B AmA] 0 £ 45 AL S 51 BRI -
BEAFE AR TIRR NS MBI 2 3 R~ 2 R e 4
EF > TR BB e BRI EE DY Xk o 1A RER
PR forap e 3 e v bl dveg 51 e S Gl A 0 T AL A EE R W SRS IR T MK S IR R 2 T R ehl ot

B BRI AJT Y 11 X > ¥R NIIIZER I MK ~ R 5 2 5 35 100% 0k 05k o

M4z (Key words): t5ix4a#| (ant baits) ~ ;248 (liquid) -~ & 42 4% (bait preference) ~ #pk
(broic acid) ~ F % #5i% (pest ant)
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PMO8
T EBEHT CHZFANE
Investigation of the occurrence status of Trogoderma granarium in Taiwan

i E 3
Me-Chi Yao, Chi-Yang Lee
TR ¥ 2 B ¢ B ¥33% 7" &+ 2 Applied Zoology Division, Agricultural Research

Institute, Council of Agriculture, Taichung City, Taiwan

)= & B (Trogoderma granarium (Everts)) {E,*“fgr %7 ﬁ T A ¥ A 1970 %
1984 = AL *H 2 «f"‘grrﬁ)“;\j‘4ﬁﬁ - IR IFL‘%‘E WERPH B2 BT RR ER
CABEFARI P AZ AT ST EIALT I HEEFAL 2P 20124}7”&’? % P AT RS
BB AEFTAFIER UER, AL OPLT G S *WW«‘ LA BRI
BT Hp o RMFAGRME L a TR 28T ok £ 5 30 A 2 kA AR T SR A o @ A
A AHIA 8 AL 48 @Mﬁq‘ FiFe 58 ' R AFHIDF AT 2 DL e ERIEF 6
T H-TBpRFas DT REAFFTREFRTEA REF O FF 3 AL cAEES
Bt o Fhie T B f AL Bk g;;,gﬁ ;;ﬁp\#/ﬂﬁf AR AT A J S BRIR
FTRFAET AP CHEER L I FARREFF 2885 > IRV AT AL BB H 2 Do

¥

M 43w (Key words): /| =& fi (Trogoderma granarium (Everts)) ~ 2% & % (sex

pheromone) ~ % /¢ (monitoring)
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PMO09
P AR P ARHT ARSE L TR TR
Evaluation of insect-proof screens applied to prevent of stored-product
insects in rough rice storehouses

e E £ 3_ e
Me-Chi Yao, Chi-Yang Lee
Frerl £4 R ¢ B ¥£3% 47k # 4 &= Applied Zoology Division, Agricultural Research

Institute, Council of Agriculture, Taichung City, Taiwan

Ffp e R R Z 1%3;#:&?% o5 F ¢ TSR R FIAF LA BN E R
o RERIFDUFEHES BB R ARITFFGR R L ARTREN TV IARIMBEESE X AN BT AR
Peid B8 o i fERk Paﬁ?&—ﬁ%“oﬁﬁ““”ﬁ’%ﬁﬁﬁﬁi%ﬁﬁ””’ﬁIﬁﬁ“ﬁ
BRERAITHRAZ HFERAGEEARLA B A EF32PPARREATERER 1 R A
HIEREARZ %k o AW BL WD 854 101242 554 1022 P2 T AR R
oL EE 1l R BEES 8EALTARAE UPARIEIEAFF 6912118
Bris AuiERHRE2 13.3-169-26-662% 5% 2. T A BE 0 M AR RETR
6:912 18 B " {5 4 W 5 B ez 41.4-254-27.7-51.6%-% 1 & T %3 & (Rhyzopertha
dominica) % % & (Sitotroga cerealella) 573 FEffrc% » B ¢ HE AL L& 5 P AR o ildn 2
PR oNH LA 1031 EpRHEEET @ CEENTIRAZTARA  UB
SRR AR 36912 B 7 {80 &6l 3 B ERE2 393~ 557~ 266~ 125% » 7 & % i
BrEhRRHRBREZITATR-BRFATVR IS AITRGFE AT AKKEF A FYH G
PpARAdal 2 B EAARE TR ERARS A B RESPANEF B8 -4 B
2 RHREY ARAP AR, SRS SN 2 T REF AR S R EFIRIRATERE
SRz ~E> FRVRERE %% -

M4t (Key words): ## 2~% & (stored-product insects) ~ 17 £ (insect-proof screens) ~ 25 &
(Rhyzopertha dominica) ~ % & (Sitotroga cerealella)
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PM10
EF TR T AR FERELD B2 F sk
The efficiency of different traps attracted with Bactrocera dorsalis by
nontoxic methyl eugenol in fields

Mp2 ~AE=1
Kuan-Chih, Kuan, Li-Cheng Tang
Rz=¢@x g B8 Department of Entomology, National Chung Hsing University

A5 FWIRAFIZ LRI L FELPEMIA FEGA A ERH R3pictRINGS
PR A A AEM e BEERE T F T AT AW F FIER AL vid 2 T TE e Lt
o AFHRAVRESFEATUSRELEL T AT AR R FHY o ATUABEA T 2000 ml B P
¥4+ (NCHU-T15) 2 X j2 55 cm & 15 cm 2 ¥ %4 (NCHU-T14) > M p Kag (T4 » v o
2 higpd ek o NCHUTIS % % 7 BB r 2 TR B 5B r A2 L 5L prE G
FHHExE o w iR FRL cNCHU-TI5 T14 7 &% F 5B (X)) 2 L2xAF B2
AR T AW o B RE TS RGLFEASENFLE > T4 2 > L2243y
#c: 0o £ % NCHU-T15-T14 2 Fas A Z 2 237 A7 Ad » 2 B35 gz 4@
AT AW BERE O BEFEAFERF R T B AF LI HFALE TS HiFERSENY
22 >T14 8% - ¥¢ > 12 NCHU-T15 2 TI4 M B 34 %2 % 735 e0? A7 427800
POBFREAFAEBL FANFRT TIE W TUHFRE > ez 3B TI5 e T4 R EHF
AR e

EL
2
4

M4z (Key words): & = % ¥4 (Bactrocera dorsalis) ~ ® 77 % % (methyl eugenol) -~ 32
fefd (physical trap)
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PM11
MR (Diaphania indica) 2% 7% % o 4 fe > 2 £F 3
Study on the attractiveness of the cucumber moth, Diaphania indica, sex
pheromone with different formulations

LY s3I mERREF CRER 2 E2
Chau-Chin Hung, Wen-Lung Wang, Cho-Yi Wu, Chih-Hung Chang, Mu-Wei Chang,
Hui-Yu Li
B4 ¢ LEEY A 5 RE%YT4 $ £ %) 2 Division of Bio-pesticide, Taiwan Agricultural
Chemicals and Toxic Substances Research Institute, COA

,,:/\J'

51 Bke Rz 2 NE o A w0 NE (Diaphania indica) ¥~ 25 F g R S5
A OVEABE A S B AR R T SRR G o ik PR R § 4 s T ElL-16:
Ald ~ II: E,E-10,12-16: Ald fie @ S egf2 308 Feh4E > B % Bor MEH P R 5 in B 7 #x
35% HAABTHAERER e b o Flt D FEH VI 2 vt b~ 4o x 2 e dng 48 - 9 &
A2 B REU VII=1/0~0/1~1/1-~2/1~3/1~4/1-5/1 %7 | " b2 3 & 5 e
Bafagsl B S 43 AFHYE - HREHEL I PR 2 0 FPR% A4 ITI=3/1-5/1-2/1

fie L #F5lsc%k o #4279 4c 0 BHT ~ Vit-A -~ Vit-E ~ /] &#92.5W ~ 77 b E A ey A
124e ~ Vit-E f &3 fock o ﬁéﬁéﬁ SAEE Btk B G B Ao e P b M HiGe 012 1mg
Fn FE?#$~)<5 BI® TR EAEDEF5I%k o

M4t (Key words): /A if (Diaphania indica) ~ ¥ 12§ it % (insect sex pheromone)
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PM12
Flr e e R E/ERF AT T AT 224
Preliminary study on detection and monitoring insect’s pests of spring and
fall sesame with insect sex pheromone

EI 2R AT IRk REE 32 ER
Chau-Chin Hung, Wen-Lung Wang, Chih-Hung Chang, Cho-Yi Wu, Mu-Wei Chang,
Hui-Yu Li
BL¢REZYIFE%T2 $ %42 Division of Bio-pesticide, Taiwan Agricultural
Chemicals and Toxic Substances Research Institute, COA

2014 &3 E &~ S0 AORRIER o FIRE T AT T2 & %2 L% TR (Antigastra
catalaunalis) - 11 T”%#‘;:Hﬁ- JEUPE RN s A R RN S AR R FicRIN s B A EIE S ¥
Figis (Bz-A, Ez-E,Ez-st) ~ & 2 X i~ bt - P R A% 128 T A7 2 75400 R
b3 s KB e g g 2§ . *“ﬂ«k A R P AL R Rk (Spodoptera litura) ~ 7 F i
(Spodoptera exigua) ~ % 30k ix (Helicoverpa armigera) ~ & % sai& (Etiella behrii) ~ 3 I ' %

s 48 (Ostrinia furnacalis) % - % K % % 2‘“% MR T T BAEEE 0 TH T R s
(Cryptophlebla ombrodelta) - ** 2015 # % T3 304k 3 & 3~ L 7 % *Lé%’ﬁ MA R RS HER
B é»mzw\vx«ﬁm\w%mw Wm%#‘;uﬁ THEAEETARFRFER >~ H el

R0 RFUBE S REH T UARRBEERERE CHRE FHEF RSB I N E
'I"ﬁ HABE RN DS P RL 6T ARERALE  FEN TR LATI RS RANMT LR
FIEPHEARERL A FRB T H ‘7 th (Nesidiocoris sp.) ~ 45 /i £y ~ WEI AL BT L
MFFHEZAERAGARIE A F R fICRE RO T ERAE BT EN BT
it (e g o

M 43w (Key words): # Jfr (sesame) ~ % {2 % /2 % (insect sex pheromone) ~ i ip]

(detection) ~ % | (monitoring) - 2 & (insect’s pests)
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PM13
ABENFRF AR FE A 3 a8 (Scirtothrips dorsalis)
IE N 2T %
Conditions of thrip Alarm pheromone bioassay and the alarm effect on
the chilli thrips, Scirtothrips dorsalis

RIS RFF NIRRT REAR - ED
Chau-Chin Hung, Chih-Hung Chang, Cho-Yi Wu, Wen-Lung Wang, Mu-Wei Chang,
Hui-Yu Li
Bi¢RLEFEPI %4 4 % # 2 Division of Bio-pesticide, Taiwan Agricultural

Chemicals and Toxic Substances Research Institute, COA

FPrHEHASENFAFURNI PR UEE > e 205 AT PEE LR - EL 5 ongedp
‘,aaﬂéﬁﬁliﬁﬁﬁgﬁﬁ MR SFTTHS S A 1 H 2 3 E PSS AY
B R F A pER S EE S SR HER SRR BT 1 A G HER
R GE gt B R E BF A E 5 50.2449.0% ik nk BB RH S HEN D LY
;@z: vk 525 lux 3 580 lux fiid o #- 2T A S EAA B E IR S B e
050100 ~ 150 ~ 200 ~ 250 ~ 300 cm > 5 Lhr AR d oh 415 » %87 55 &4 % 8 5
/&?aﬁ\p‘\ﬂ,@l% 7R A W5 50 2 100 cm e #-F G ) F A5 DT E S E o |8 E
ﬁif‘i}'ﬂ\;%"rﬁmfl—\r"—";{- PR EEEgte Y > A6E1-2-6-12% 24 hr >~
FEFE LERALPE IR ASFT A4 Al FHRBR R LY LT
F-r?@f“”ﬁ%ﬁ% AP HCT I i 4 ~$5=§«Eﬁ~.3§;§§”$%‘f;‘% rf@ﬂm; i
,%méF&vfl 2:6:122 24 hr 2+ EL H]8 5 T APHRT Fant o 305 - X ERA

B 5 73.6~31.7-40.1-69.9 2 41.4% - >+ % = = FE% A W 5 100~ 100 ~ 72~ 85.5 2 87.8% -

{ =
it

=
N

1&% A
%o
k ?“ Ex

4‘.»'.~ o 1&‘1"

M4t (Key words): . #7=4] 8 (Frankliniella intonsa ) ~ -] % &% (Scirtothrips dorsalis) ~

v 5
¥4 % %% (alarm pheromone)
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PM14
B EENFRFERABFERY ZZ P Pinrck Tl FHEFRY
2 gtk
Evaluation of integrated control effect with thrip alarm pheromone and
insecticides in the laboratory and the control effect on thrips with
continuous applications in the field

I IRk 32 eA kAT CEER 2 ED
Chau-Chin Hung, Cho-Yi Wu, Wen-Lung Wang, Chih-Hung Chang, Mu-Wei Chang,
Hui-Yu Li

BL¢REZEYIFE%T2 $ %42 Division of Bio-pesticide, Taiwan Agricultural
Chemicals and Toxic Substances Research Institute, COA

AR 2009 EEH UL H S K EH O TR FERCPHER TR 2 E S
PR R SRR T A RRE 9 ARG BT H S sk o RIGENE N LK
MEOTEFERRT T RS DR E S 24 hr H]5 02 5 NUAJLR R A E R K
BF o AN G T22487% ; R ER AL = F 5 1.3~6.7% ° 2013 & Hf e 5. Tk~ Fib R
PRI ARAHR > TP SRR TH BT S E etk o $0 3 A8 2 Tk
BpE R~ T e R L IR 0 A TR 2 LG sk o B8 B R EFEBRARE
ERe¥ 222 R dFE > o TR B E T S 10,000% 0 ) B]8EH FR BT RER " REH
R GEBERFRFAGUNLLEBTRE LR B S22 Fo BT A AL ER S -
o FOR AR SEHASRH S ER LT LR A MG S AP 22012 &£ 8 7 1 2014 #
10 > F* AIENFRFANCMAFRECREFSFEPICHS > L7 3 A F%K - %
SR EN DA ASLER %R AT FiEE T4 2012420132014 # £ %] 69.3436.4226.9%

HEEEP BT 5d 2012 & 92.8% - p£4 " 5 2013 & T1% > 2014 & 46.7% > 7+ * |
BEXTRGF  RAEAEFINIEERRESTE ST LT IR EETE

i 437 (Key words):
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PM15
T RfER AL AR ERHALE PR AR E
Effects of husk integrity of four rice varieties on the reproduction of
Rhyzopertha dominica and Sitotroga cerealella

e E £ 3_ e
Me-Chi Yao, Chi-Yang Lee
Frerl £4 R ¢ B ¥£3% 47k # 4 &= Applied Zoology Division, Agricultural Research

Institute, Council of Agriculture, Taichung City, Taiwan

SAPfEETCE S R A SR PER  fn B rRERT TR A T L SRR R 1
1A RTER o BRI R EARN R A N 2 WRiEAT ) ¥ TR A D 2 R N e i 2 "32 ’%
RFGHFBEFH 4 FERCF2TAF 5 T BRI FRESRRECEBE I EHT AT
ForppR ke BELERSHE (55 115 SIS L TLE - 57 1105 ﬁ
B2 2-4-812% BAESF T 0 S E R bk B %o%%ﬁﬁﬂﬁiiwbumﬁmﬁ%
BEAR2 KR R AP S R e B S I DM L ALY 4 BEREAE
2R fER 12% BAF SO R EFLR - ABT A2 S gIon HY 4010 58 > HY BE A
12% B Fen s @ 4110 %i@;,.:._m;bff b2 45 % A FiAWiE 216 B o @ HE 2 FBHBER
Fa R feg R F S AN B RS 010 A F - A R RREELBE - §
B s RBFF S EHA BT AT EI TN B HEE 2 BEF Sk

B4z (Key words): # #.2 & (stored-product insects) ~ f&3% &#& (rice varieties) ~ 35 &
(Rhyzopertha dominica) ~ % & (Sitotroga cerealella)

BN EmER 331



PM16
LECES A TS S TR el
Identification and control of maize thrips (Frankliniella williamst)
transmitted Maize chlorotic mottle virus

Butede b B2t ! \ﬁiﬁl~“% Zatrpm !
Yi-Ju Chen', Yu-Han Ni', Chien-Ming Chou?, Meng-Yu Hsu', Feng-Chyi Lin*
Lp #zxgir #5420 Applied Zoology Division, Taiwan Agricultural Research Institute
PR E R T S 772 2 Plant Pathology Division, Taiwan Agricultural Research Institute

23k & 85 (Frankliniella williamsi Hood) % # 4% 3 i 42.% %5 }l%* (Maize chlorotic
mottle virus, MCMV) 2. 8-/ & B2 - > 2014 & 282 F ~ s g % MCMV @ 2 & ~ 5 > '}*a»}}%
R E PP AEEL R G (bpa RS RPRE o S u R AR LR AL 2 R 23
Feter o S HRRIER ARt B RopS 2K L jeh 3 A8 > SEILLSYI AL ¢
A7 a) 5 (F. intonsa Trybom) % §&4] 5 (Stenchaetothrips blformzs (Bagnall))» 2 ¥ 12 3 —} ]
B%EHREE S > S PCR&RPWM,F 5 i*f%:;w;i,ﬁflf%» c M ERNT N AFF 0T + IR R
Arekbipd® {8 0 R AE D Piiﬁﬂ‘ﬂf*ﬂiﬁjg-%i B3 Rk X TV A% I]%-H-@EILETE’I‘%J )
FERREA BB ZERF LB A S AR FAAHBFLRALERE Pis2 24 A
R CFIAFRY 8 FEFTRDL c BERE AN AFFEEREI A T ERE
WA R LR B F L HARPE - N ERFRINT A T BER > L3 P RIFEHI NI RL
2% o B 12 5.87T% B %+ (Spinetoram) -k & # 1600 & 2 50% # =+ (Fenitrothion) 7|
1500 lﬁﬁ-ﬁ,.z@ ER2 24 hr e BB G- 5354 90% N o BB RA S LR
i A ] 8 li’#é/ﬁi*’ Bf;wg_.g

B 4ie (Key words): 2 3 @) 5 (Frankliniella williamsi) S 3R AL @% (Maize chlorotic
mottle virus, MCMV) ~ 44 % & (insect vector) ~ f# ;5 (control)
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PM17
PR M RO RE TN SN AR FA R
Accessing termite problem in Taiwan through questionnaire survey and
termite identification website

Ehag oAt rual
Yi-Ying Tsai', Shang-Ho Yang?, Hou-Feng Li*
'z 218 g # 4 Department of Entomology, National Chung Hsing University
PRV BmAS A g ¥ ¢ 2 7“7 Graduate Institute of Bio-Industry Management,
National Chung Hsing University

PEE EFEANRLI G RET TR 2 R AT OB RETE IR AFED
EESEE-E Ve S AR i B r%" Hzv ik TMRABER L2 0 BEURER I
B EEY o M ER AR MR FOoERPARRIN S ERT Y AR KL TN
B RGNE R AT TREES A PR O Lz KehE TS T
FAF S A REL S LV LR R AR R it R AL RPN F R
Tt A2 7P ho BRI 1 F BRI 2 SRR SRR A0 IRE R E K 2 4 R 2
BB R BE Y ORI A S8R Yo otk TR F ke A AT A
WEMD O RBLT NP EaEREFPASIPEARGF AP LR BT L p
vobRtRA o HARM O AL L E RS AT o PRRLERD 220G 100 2 ek g
BOBRHR AR RS LA 20 100 A S PR

M4t (Key words): ¢ ¥kF# /5 (termite control) ~ T "aif &% 4 R 33 ¥ (computer assisted

personal interviewing » CAPI) ~ = 2 #1 & (citizen science)
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PM18
AL AR AR B
Studies of the behav10r of asian citrus psylhd (Diaphorina citri Kuwayama)
(Hemiptera: psyllidae) on the vectorship of citrus Huanglongbing pathogen
(Candidatus Liberibacter asiaticus)

SR Eped s Hpk
Pin-Shin Yu!, Ting-Hsuan Hung? Shiuh-Feng Shiao®
REIER S S Rk SIEN St S
Master Program for Plant Medicine, National Taiwan University
TRE S RIS
Department of Plant Pathology and Microbiology, National Taiwan University

SHzx S#+ 8 e g ¥ % Department of Entomology, National Taiwan University

H@igﬁﬁﬁﬁﬁiﬁﬁ (28 L EEEEE S I LR SN
i%”\tf[,%%’ f# i*_‘ FIELE > doie TR R é'uiziﬁ’—f BB I b (Diaphorina citri) = ¢ &%
Wh= s iphE L 254 ;fﬁ4 SHREEHBALSAE R BB AL EFL YR

@w(%Bx%nﬁvuﬁ“”»%ﬁ%%nﬁﬂ&w%ﬁmﬁﬁo)aﬁk$%ﬁm FACH F
BEEEA LB BT R TOm FEE ke - Rod 9 HEOR G 2 b 5 FpER
%) 400 & A% o AT HACEESA B 5 46 cm 2 Tem o ¥0b G 3 kIR WA M X BEEE S B
FALFL e HHPALBIC P L BT AT RIMF AL ABRRE L ER RS R A%
HHRGEMT R ESRT I 2 EF LB TR w L P RFEEFS P A AR BRI e A
SARM A R F A S P RRE T TP AL EFET R BH R S A FER 2R G 0 2D
AAFIMF AL HAF AL B ALRTNRAPE Fock D o jpd RRTELH
WAL F2E2 A5 FA FAR I AFERMEFALEFEF L2 5 20 P IF5 X PR
e W T2 5 gy

B4t (Key words): 47 ##1+ (vectorship) ~ #+47 (dispersal) ~ % i # 4+ (host preference) ~
I 1‘% * & (Diaphorina citri)
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SCo1
AR R REEFLE -
Insect immune system to determine baculoviruses host specificity

LN IR Y 3
Yu-Wei Chen, Yueh-Lung Wu
Wz L8854 % % Department of Entomology, National Taiwan University

Baculoviruses are insect-specific DNA viruses with restricted host range, and serve as
viral vectors for bioindustry applications such as foreign gene expression, vaccine
production, and pest control. Autographa californica nucleopolyhedrovirus (AcMNPV), a
prototype of a commercially available and widely used baculovirus, can infect 39 species in
13 families. Bombyx mori nucleopolyhedrovirus (BmNPV) is a major pathogen of silkworms
and has developed high host specificity to Bombyx mori. Interestingly, on a genomic level,
the AcMNPV and BmNPV are highly homologous, but they share no overlapping host range.
These two quite similar viruses have extremely different infection outcomes in Bombyx
mori. We theorize that the determination of host specificity may depend on virus-host
interactions, and that several genes may be involved in determining host specificity.
Therefore, we used next-generation sequencing (NGS) to analyze the transcriptome
response of the hosts to these viruses. The transcriptome library was constructed,
annotated, and grouped after sequence assembly. A comparison of gene expressions shows
several significant differences in the gene expression profiles of BmNPV and AcMNPYV,
especially in cases where genes involved in immune responses are verified by RNA
interference. The manipulation of virus-host specificity could provide a breakthrough for
the application of baculovirus in protein expression systems and in the development of

bio-control agents.

M 4te (Key words): 554+ (Baculovirus) » =+ # © A (Next-generation sequencing) ~ #
i % - 4 (Host specificity)
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Acoustic divergence and specific recognition of allied psylloid species
(Hemiptera: Psylloidea)

- % e
Yi-Chang Liao, Man-Miao Yang
W= @i & e pg k Department of Entomology, National Chung Hsing University

Acoustic signals often play an essential role in mating behavior among species of
Hemiptera. These signals usually covey specific information and may contribute to
reproductive isolation between different species. In Psylloidea, the acoustic signals are
highly specific and usually used in mating behavior. However, reports of acoustic
comparison and mate recognition of psylloids were scarce. The role of acoustics in species
divergence of psylloids remains unexplored. Therefore, the purposes of this study were 1) to
examine the acoustic divergence of allied psylloid species; 2) to understand the role of
acoustic recognition in pre-reproductive isolation of psylloids. Different groups of closely
related psylloids, including three Cacopsylla species (Psyllidae), two Trioza species
(Triozidae) and two Macrohomotoma species (Homotomidae), were studied for acoustic
divergence. Among these, two Cacopsylla species and two Trioza species were used in
acoustic recognition via cross experiments. Three Cacopsylla species revealed multiple
distinct acoustic characteristics, including chirp duration, chirp number, chirp interval, trill
duration and dominant frequency. Two Trioza and two Macrohomotoma species were clearly
distinguishable by chirp duration. As these three groups each belong to different families,
the results of acoustic comparison provided consistent evidences of acoustic divergence in
psylloids. It indicates that acoustic characteristics are invaluable to distinguish closely
related species of psylloids and provides supplementary characters in classification. The
results of cross experiments presented that psylloids recognize conspecific signals to
facilitate mating and prevent unnecessary hybridization via refusing of heterospecific
signals. It suggests that acoustic signals reveal strong correlation with the mechanism of

psylloid speciation.

B4 (Key words): 4 i 44 (Psylloidea) ~ ##% (acoustics) ~ 2 7 I d(reproductive

isolation) ~ 4 f&7¥& (specific recognition)
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Termites and ants succession along tree decay process
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Bio-Resources and Agriculture, National Taiwan University
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School of Forestry and Resource Conservation, National Taiwan University
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Department of Biology, National Changhua University of Education

MRS R PARR A 81 0 B G RIS SRR Z A F o UBRA ¥ st
AFPTEARY TP EFF o RS AE T A RS AR A B ARG P L FAY R
(Reticulitermes sp.) £ #fv ¥% (Glyptotermes sp.) > © fiF = A > fife bk I I aoiE F 7o bk
Boom At AZ Al > PlEATY MDA FRE KBTS e MEHMASERRET A
i dE o AT R AR B 0 RN R o B 2 AL Y RN I EF R NS A
Ao BT MR BB ARt o AT R4 BT 16 fEEEEE c EA FI 3 A 5
FEAEFEATFERIIMA A DR ONIRF AT AR AL EFFNEZ A B AL
SPUGIR IR B 2 (8 B0 ¥ b B RSUERCAI A AT BT 30 R R BT Nl R 9 kG I Ap
B¢ 2479 ¥ P A ek (Tetramorium nipponense)r! 3 fife skt 5 8 'E #-4% (Cryptopone
taivanae) » & A MEESHT i L R S K~ R BB SR ETRE 0 L il g ke,
T b o AT MEIBIR AR AL I B AT FMAGEE S A e 2 AR E A o AR
B2 Rk U R RE o R A e R R AR B o 1R P AR A
TR REFTAREAEY o Y BREL ~ BER D RATA S (5 Ard SRS ISR A~ B R B
T2 AT fS 0 INA d kg A > A MEIRA] € MY Bk o

M4t (Key words): #r4; (Japanese cedar) - 4+ ¢ |+ # (social insects) ~ 7 " 4 # (space
distribution) ~ &k % 4. & (forest entomology)
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Brain gene expression profiling in the fire ant Solenopsis invicta:
division of labor

Viet-Dai Dang" %2, Ni-Chen (Sylvia) Chang®, John Wang'
! Biodiversity Research Center, Academia Sinica, Taipei, Taiwan
2 TIGP — Biodiversity Program, Academia Sinica, Taipei, Taiwan

3 Department of Life Science, National Taiwan Normal University, Taipei, Taiwan

Differential gene expression in the brain may underlie some behavioral differences
among individuals. In eusocial insects, the behavior is different amongst castes: queens
reproduce and workers work. To this end we have dissected brains from virgin queens and
workers at two stages: pupae and adults. Four biological replicates of each sample were
obtained (16 in total). These samples are subjected to RNA-sequencing (RNA-seq). A
preliminary analysis comparing the two castes (queens vs. workers) revealed 205 (1% of
total) and 293 (1.5% of total) genes differentially expressed in the pupal and adult stages,

respectively. We will present the results of our ongoing analysis.

k4t (Key words): Solenopsis invicta, brain, division of labor

338 AERHS=THEHENY



SC05
% B ¥e= 227 (Acyrthosiphon pisum) 2 78 fogt 5 0 5
Effects of high temperature on the reproduction and development of
the pea aphid, Acyrthosiphon pisum
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PR EETRERFZUECOERLGAY - BERTF]S AT ERR L
4 & Fhfed Rl p P TRE P RBERF R EER (20-
25°C) e ¥ HiE S ~ FhfoF RETE  FRALE30°CPHF HEFHLT0% 0 L g3 KA

s iRt AE T AT Apvasal mRNA e i3 MiFH 3 R ALTE ¢ 52 A A Flandk
o PRBEEFRTIHRD A FFARZFRIREY Y B FLR o Rm 30°C &% 2 smewraLl)
Al REEE LA 20°C A% 2 5B 8F o ¢ Em S Apvasal PR A ITRBERRFESE TS R
e s b g % 3 20°0 ~ 25°C £2 30°C 2 & 87 Apvasal mRNA £ 3% » BT 8 L8 o e
%5 30°C 282 27 3 Apvasal mRNA # & #te %3 20°C 286 227353 o F| P fah B i 404
3 ¢ B F Apvasal mRNA 22 siwmie ¥ thd =3 > R £ F il 4 7w Ap b AL Flend R
PE TR LAY F R SERF A BEY NI PERS I AR EE BRI T
AR EF TR EREAFLIRE KA AR EPRRERH L AT T L

K4t (Key words): & & 27 (Acyrthosiphon pisum) ~ 8 & (temperature) ~ Apvasal ~ 2 7 ‘w

?z (germ cells)
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Baculovirus as pseudotyped influenza viruses for the construction of
monoclonal antibody library against hemagglutinin
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MERASERAFRR A Lk % (Hemagglutinin, HA) tp# g % Ay €
%> IiﬁL:II%-‘?‘? 2o AR R Ry EFALAY LA B AT A PT R T H
JE = F ek ﬁj&;&:}}%% % PR TN S H m;*é’kHA%IPuttJffp,#%:fgs% & % (envelope) * o
M2 R oA s SRR R 2 R 2 A AR H O] BUS T  RRLR TS IAZ LR R T o
A HA B A2t jopa o et B X 0= B S MHEA] 0 8- A P x M hop 3 R R R
HRppls arhoedy ftifme? 2 HA SR 4 > 3204 BeovHHAZ L5 &
i £ B w e R AEAR 0 R A »uiﬂﬁﬂ%f)ﬁa+ Pt i R e R HA R h@ o> % >
TE-FNARFRZEFELROBE K o AP RFR RS BT HA 87 @ 4L
F ol Pl P B B R i s A (T R idsk o B4 1x 10° pfu 2 HA-Bac /) 815 > 1
FOAAAEY S Fn FREALIRREIFFERLE S B it 5 A2 2 #rd] HA-Bac ¢ HA 3
v oA PRl o AR ki 2 20 HA-Bac R k Sian ARAR B A 02 > & 2 oS e W R
BHEBRAY - B2 7 T HPF1LLEETF “‘J:}l%% chip B fd ~ o] gl 2 i * ‘]“i (universal
antibody) ~ ™ % £ )[334 ¢ ord cnE R E 2o 2 Bt o

B 43w (Key words): 155 :}}%fr % @w E 7 % % (baculovirus-display system) ~ A 3]s g Jﬁsi

(influenza virus A) ~ & 3% & % (hemagglutinin, HA) - ¥ /it

(monoclonal antibody)
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