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K& & Meeting Information

KerihZh Meeting Venue
ARG E 2 e A SR R E ] R BRAT . BT TR S B 0 ) e
— AR . MR R EERR AT . R B BRI R E

The 37" annual meeting of Taiwan Entomological Society is to be held in the

Institute of Applied Mechanics Building of National Taiwan University. All the
talks and activities take place in the hall/classrooms of the first floor.
Registration and information desks are near the front door of the building.

M EEEH T Z % IE Guidelines for Oral Presenters

R—H = A FC BB, A EE NI IR B GE TR
R LEE R, LR R Office 2003 DL 2%, BALFES
VAR ] A5 10-12 o088, FlamiRef] 2-3 2088, JEEt 15 408,

Laptops and projectors are provided for all classrooms. All presentation files

should be uploaded to the laptops before the beginning of the sessions. The
presentation medium for the Meeting is limited to Office 2003. There are 15
minutes for each speaker; 10-12 minutes for oral presentation and 2-3 minutes
for discussion.

MR B RV = S IH  Guidelines for Poster Presenters

R EREF R AR —R (10 A 14 H) Z 14 09:00-09:50 LA EE —
(10 H 15 H) 2 E4F 08:30-09:00 K HTHi5 € 2 # SRR M, A SEas K&
T, FHEAEST . BN ). RS SRS, SR E
AEE TR AR AL AR E G IR A 2B a4 s I [R5 R e . ik T 3R
e A58 —K (10 A 15 H) F4F 3:00.

The posters can be mounted respectively according to the assigned poster
number on the first day of the Meeting at 09:00A.M.-09:50A.M. and the
second day at 08:30A.M.-09:00A.M. The assigned poster numbers are listed in
the programme. Tape, thumbtack and scissors are provided from the

information desk. The poster exhibit is located in the hall on the first floor.
Poster presenters have to be in attendance besides their posters to introduce the
contents and answer questions. Posters must be removed during the ten-minute
break (at 3:00P.M.) of the second day of the Meeting.



BIECHEBRREEGEY

The 37th Annual Meeting of Taiwan Entomological Society

&1V E Floor Plan

FEtE3 = 3

W v ¥V v

—H%




BIECHEREYFEY

The 37th Annual Meeting of Taiwan Entomological Society

= Y YN ] Programme at a Glance

105 4£ 10 A 14 H (¥ 1)/ Friday 14™ October, 2016
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11:20-12:10
12:10-13:30
13:30-15:30
15:30-16:00
16:00-17:00
17:00-17:30
17:30-18:30
18:30-20:00

T / Activity
WA/ BEHRGRAL
K BB 01
RS

K BB 02
T ARE S
Bf 7E A s LU

Hﬁ% / BEHRE T
AT F sk K R

B T

HEL / Place

PN
o5 5% e
PN
o5 5% ke
jif“
o 5% vk
jif“
o 5% vk
j(F?
PN
PN



BIECHEBETFY

The 37th Annual Meeting of Taiwan Entomological Society

= Y YN ] Programme at a Glance
105 4 10 A 15 H (E#75)/ Saturday 15% October, 2016

Rl / Time TRE / Activity HiEL / Place
08:30-09:00 WA / BEHRGRAY N
09:00-10:30 BEHRE FE 01 N
B8 B A A REE YRR e 01 58] 2% 2 o e
ﬁ%%iﬂ%@m FERRZE 02
X sk /L FERRZE 03
Eﬁ%ﬁrﬁéﬁﬁﬁ — =
10:30-11:00 R N,
11:00-12:30 Be H sk SO AR BB AR 02 28] ¢ 2 5k
M%*ﬂﬂﬁﬁm FERR L 02
ERIBTE R ERE O FERRZE 03
Emzﬁrﬁéﬁﬁﬁ — =
12:30-13:30 A28 1 ] N
13:30-15:00 FEIRERE 02 N
P B/ T A RE R 58] 2% 2 o A
Ras i e e FERA 2= 02
BTG R R 02 FERRZE 03
B b R L& R e — =
15:00-15:10 NS PN
15:10-17:10 Y B R A R e B8] % e v
ERREE Y R 2R e FERA 2= 02
EaaiT A B e FERRZE 03
ﬁcmmﬁﬁﬂﬁf nj‘nﬁﬂ = #ﬂ§$&%’
17:10-17:30 %%ﬁ%(ﬁami W FCA LB RAE)  BRR e aR
17:30-18:00 B0 P T st e B8] 5% e ik
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KJEE BB e | BEREEE 02 | MEEREE 03 | —WHEE 04
01
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WTI‘ Annual Meeting of Taiwan Entomg
Program -
=
HALL Conference Classroom 2 Classroom 3 Classroom 4
room 01
09:30-10:10 Registration/
Poster
Mounting
10:20-11:10 Keynote Speech
01
11:10-11:20 Break
11:20-12:10 Keynote Speech
02
12:10-13:30 Lunch/ Poster
Session
13:30-15:30 Student Oral
Presentation
Competition
15:30-16:00 Tea break
16:00-17:00 TES General
Assembly
17:00-17:30 Poster session
17:30-18:30 Dinner/
Poster session
18:30-20:00 Slingo
Challenge
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’“37”‘ Annual Meeting of Taiwan Ento

Program

N

HALL Conference Classroom 2 Classroom 3 Classroom 4
room 01
08:30-09:00 | Registration/
Poster
Mounting
09:00-10:30 | Poster Medical Pest Insect Insect Diversity
Competition Entomology & Management 01 | Molecular Survey 01
Session 01 Vector Ecology 1 | (Shu-Jen Tuan) | Biology (Hou-Feng Li)
(Chin-Seng Chen) (Kuang-Hui Lu)
10:30-11:00 | Tea Break
11:00-12:30 Medical Pest Biological Insect Diversity
Entomology & Management Control 01 Survey 02
Vector Ecology 2 | 02 (Li-Chuan Lai) | (Man-Miao
(Kun-Hsien Tsai) | (Wen-Jer Wu) Yang)
12:30-13:30 | Lunch
13:30-15:00 | Poster Arboriculture & | Insect Biological Life History &
Competition Urban Ecology Taxonomy Control 02 Artificial Diet
Session 02 Forum (Jing-Fu Tsai) (Chia-Hung (Wen-Hua
(Ping-Shih Yang) Hsieh) Chen)
15:00-15:10 | Break/
Poster
Unmounting
15:10-17:10 Biophysics & Impacts of Behavioral Insect
Scientific Global Change Ecology Resistance
Application on Insects (Chung-Chi (Shu-Mei Dai)
(Kai-Jung Chi) (Chuan-Kai Ho) | Lin)
17:10-17:30 Award ceremony

& Closing
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KerHEER Keynote Speech
F—R: 105410 H 14 H (E#HT) 10: 20-11: 10
ARG BNLEE SN S B e e

7% : Dr. Serguei V. Triapitsyn, Department of Entomology, University of
California at Riverside, USA

F—K: 10510 H 14 H (E¥E) 11: 20-12: 10
HEG . BSrEVE K ER 2 BIPR e

#% % : Prof. Tsuyoshi Yoshimura, Research Institute for Sustainable
Humanosphere, Kyoto University, Japan
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KerHEER Keynote Speech

Taxonomy and biology of egg parasitoids of Auchenorrhyncha of
economic importance in the world, and what we know about them in
Taiwan

Serguei V. Triapitsyn
Department of Entomology, University of California at Riverside, USA

Most common and speciose egg parasitoids of members of the suborder
Auchenorrhyncha (Hemiptera) belong to two families of Hymenoptera, Mymaridae
and Trichogrammatidae in the superfamily Chalcidoidea. Worldwide, along with
some nymphal and adult parasitoids such as Dryinidae (Hymenoptera) and
Pipunculidae (Diptera), they are largely responsible for the natural control of
leathopper (Cicadellidae), planthopper (Delphacidae), and treehopper (Membracidae)
species, including the economically important pests. Therefore, knowledge of their
taxonomy (for identification) and biology is very important for biological control,
ecological, and biodiversity studies. An overview of the history and current status of
the taxonomy and biology of these two groups of egg parasitoids in the world, with
special focus on Taiwan and the adjacent countries, is provided. While generic
identifications of most Mymaridae and Trichogrammatidae in the region are generally
relatively easily available, species identifications are still a major problem.
Biogeographically, the fauna of Taiwan is primarily Oriental, although at high
altitudes it arguably fits more in the Palaearctic ecozone, possibly with some
Himalayan elements. The faunas of the adjacent countries are either within the
Oriental or Palaearctic ecozones, or both. The entire region also has a number of
cosmopolitan or Old World taxa, some transpacific elements (genera and species) that
occur from Australasia to the eastern Palaearctic, endemic, relict, and possibly a few
unintentionally introduced species. Historically, dealing with such diversity has been
challenging for taxonomists of parasitic Hymenoptera (now being very few
everywhere including Taiwan), particularly due to the fact that many species of egg
parasitoids of Auchenorrhyncha, including economically important ones, are often
widespread in distribution. A “single country” focal approach (rather than regional or
hemisphere, or global) to parasitoid taxonomy thus has been particularly problematic
and detrimental for these groups of insects: to be able to correctly identify a parasitoid
from one country in east and southeast Asia, a taxonomist needs to have knowledge
(combined with quality preparation of the voucher specimens and access to the type

specimens), at a minimum, of the congeneric taxa from the northern Australasian,

11
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Oriental, and Palaearctic regions. Also presented is vision of the future research on
the egg parasitoids, such as promoting tri-trophic studies (i.e., collecting data on the
host plant, the herbivore, and its parasitoids and hyperparasitoids, if any). Examples
of some recent such studies are given, and the role of Auchenorrhyncha taxonomists

and ecologists is discussed.

FAs#57 (Key words): Auchenorrhyncha, biological control, egg parasitoid, Taiwan

12
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KerHEER Keynote Speech

Termite researches in Japan: from biodiversity to control

Tsuyoshi Yoshimura

Research Institute for Sustainable Humanosphere, Kyoto University, Japan

Japan is one of the leading countries on termite researches these days due to
fruitful experience with serious termite problems in historical wooden buildings and
products from the ancient days. The first description on termite infestation in the
history can be dated back to the book “Nihon Ryoi-ki” published on 810-824. At
present, we have four economically important termites out of 22 species in Japan, and
the termite controlling market is estimated around 500 - 700 million USD per year.
The modern termite research in Japan was initiated from Taiwan. The most important
works were a series of termite survey by Mr. Masamitsu Oshima, whose name can be
seen in three termite species including Glyptotermes fuscus Oshima, Reticulitermes
flaviceps (Oshima), and Sinocapritermes mushae (Oshima et Maki). A total of six
amazingly excellent research reports based on Mr. Oshima’s work, ranging from
termite taxonomy to control strategies, were submitted to the government during
1909-1917. At the same period, Mr. Tokuichi Shiraki, who established the
Entomology Laboratory in the Taihoku Imperial University (presently National
Taiwan University) in 1928, made a comprehensive survey on pest insects in Taiwan
in which he described 5 termite species: Neotermes koshunensis (Shiraki),
Coptotermes formosanus Shiraki, Odontotermes formosanus (Shiraki), Nasutitermes
takasagoensis (Shiraki), and Pericapritermes nitobei (Shiraki). Recently, we have
published a book entitled “Termite Researches in Japan: from biodiversity to control”
with 37 termite researchers in Japan as coauthors. In this talk, the contents of the book
plus up-to-dated information will be addressed with special references to future
possibility of collaboration between Japanese and Taiwanese termite researchers. For
example, I have established a solid collaboration with Dr. Hou-Feng Li and Dr.
Kok-Boon Neoh in National Chung Hsing University on termite infestation and

diversity in Asia. More collaboration is expected in near future.

B ##5 (Key words): Japan, research collaboration, Taiwan, termite research

13
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i L E7E 7% & Program for Oral Presentation

WA L
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g

Mok BSLEE RS A B e

K: 105410 H 14 H (E#+H) 13: 30-15: 30

E‘Ej:#j\ *%%%ET;@:{: Abstract QR code

T ARSI E

13: 30-13: 43 SCO1_A 7B 1 8 JEE £ S U os 2B Bl s 45 2 W -S4 48
EIEES

13: 43-13: 56  SC02 E ARFEE&RBEENI/ND T RNA # g & K iE e 215
F NG LR I SR A L S R

13: 56-14: 09  SCO3 HG it AT AR TTREZE N ALARBTIR A PR R
o I

14: 09-14: 22 SCO4_F|F B R PURE B S507 Ja o T BALE 7] 5 9% 43 v 58 B A
TSR E AREREL. SR e

14: 22-14: 35  SCO5 E &SRR AL EIE G 1E2 EAGH B R & B4 1%
B UG oR L D R -SR0S . R BARR

14: 35-14: 48  SCO6_fEHUEAT Z%)ad BLEfr BRIV s — Bl = e
BB &R 2 A I S B AT A A LR A8

14: 48-15: 01 SCO7_i B B — S Akt U B8 358 o s A 6 5 38 T 1) L 42 B ]
B DB COR B R A R e BUBHER . (TG

15: 01-15: 14 SCO8_ EE 2 55 bk G LU BE B 24 57 v Yk B 2 7 1 J L5 AT 9%
B AL W SF. ST, EEA. EHE

15: 14-15: 27 SC09_Z EEMHLIRINEE L /N T RNA JRBOH R

B G JE 37 /)~ il e 1093 T B S e e 15 D RE SRR . DS
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FW L EFERETE Program for Oral Presentation

K 105410 A 15 H (E#75) 09: 00-10: 30

HoBh: ST EE R EH e R ke
fhk-ﬁﬁiﬁ&
. BHEa RGBT RE 01

Abstract QR code

09: 00-09: 20 MEVEO1 Who is the better dengue vector?—[34f #3

09: 20-09: 35 MEVEO02 Genetic dissection of interaction between intermediate
host and human tapeworm in red flour beetle, Tribolium
castaneum—Hirotaka Kanuka

09: 35-09: 50 MEVEO03 Dissecting molecular mechanism of taste sensation of
ATP in fly and mosquito—Chisako Sakuma, Hirotaka Kanuka

09: 50-10: 50  MEVEO4_ % & Ko n fig 8 (9 35 o e h 2 o8 -&
FIE. WAEE HER

10: 05-10: 20  MEVEOS DL a5 M iR 8 11 s 8 751 20 5 3009 o 2 N A
KA. BT S, &BE

10: 20-10: 35  MEVEQ6_E 1l ¥ /)Ny L B4 B A 2 A1 bt 4 5 753 5 75
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W

Wk BOLREE KRB IR0 BEREE 02
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Tl adEFEHEAwE 0

Abstract QR code
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HER NV ROR-ERME. REZF. BimdE . sRIBGE. BiAa

V=
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09: 15-09: 30  PMO2 mJiRM4m e B EEN I B 2R . B3+
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%y EREE. HEE. REF
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09: 45-10: 00 PMO4 fHKEH 35 R &gk (Blosyrus herthus Herbst) ($5# H: %R
Sadkh) A e E 5 E H G R EER B IA e R
BRIGHE, i

10: 00-10: 15  PMO5_iPfh 6 fAS[FAE SRR 880 TVt 7k EETA L
AR 1 R -2 . BRSSP SRR

10: 15-10: 30  PMO6 JR &R i A Al A G ER . B AR

Wk BT RSRER 120 BEREE 03
TN BROLIEEIR

TH BRSNS TENENE

Abstract QR code

09: 00-09: 15  MBO1 Oral delivery of dsRNA encapsulated within liposomes
induces RNAi1 effects in the German cockroach, Blattella

germanica—sAER. MEE . FFs. Xavier Belles. 2% i

09: 15-09: 30 MB02 H 7R EM 2 HEHMNSERE/LE BdmGC2 7] hHE
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B N LA RS 5 E R -2 B SRR, Alex C. C.

Wilson
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10: 00-10: 15 MBO0S5 2 H: R NS TEE S 2. 3
T8 B
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ks BOLEERREMH IR RHE
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Abstract QR code
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Abstract QR code
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EFFN: RICEFHIR
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Abstract QR code

11: 00-11: 15  PMO7_RHEAEZ A FEY S BRI R e 2 i . B
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VN
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PR AR
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Abstract QR code
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Abstract QR code
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Abstract QR code

13: 30-13: 45 ITOl The preliminary taxonomic study of the Tachinidae
(Diptera) in Taiwan: tribe Blondeliini—-Yu-Zen Huang, Takuji
Tachi
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Abstract QR code
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Essential role of unfolded protein response in the regulation of mosquito
reproduction

SR EHEZ
Shih-Che Weng, Shin-Hong Shiao
[l 5 R 4 %5 FrF 2 A8 4 Department of Parasitology, College of Medicine,
National Taiwan University

Autophagy is a process for degradation of proteins and organelles to maintain the
homeostasis of macromolecules in eukaryotic cells. Previous studies have
demonstrated that programmed autophagy in the mosquito fat body plays a pivotal
role in maintaining of developmental switches required for normal progression of
gonadotrophic cycles in the mosquitoes Aedes aegypti. Mosquitoes must feed on
vertebrate blood for egg development. As a consequence, Some mosquito species are
vectors of pathogens that cause devastating diseases in humans, most importantly
malaria, zika and dengue fever. Hence, dissecting mechanisms to control egg
developmental cycles is of importance for developing novel approaches for mosquito
control. During each egg developmental cycle, the fat body undergoes a
developmental program that includes previtellogenic build-up of biosynthetic
machinery, intense production of yolk protein precursors, and termination of
vitellogenesis. However, the mechanisms of autophagy induction remain unclear. To
investigate the autophagy in the fat body of female mosquitoes, we perform the
gRT-PCR and Western blot analysis to examine the expression of autophagy-specific
markers. Our data revealed that autophagy was activated during the synthesis phase of
vitellogenesis, and the activation of autophagy was correlated to the unfolded protein
response (UPR). To further examine the effects of the UPR and autophagy on
vitellogenesis, we used the in vitro fat body culture system to assay the expression of
the UPR and, autophagy specific markers. Our data show that UPR and autophagy
was activated upon amino acids treatment. Interestingly, silencing of UPR related
genes significantly reduced the expression of autophagy-specific markers and
inhibited the fecundity of the female mosquitoes. Taken together, our results
suggested that autophagy is induced during the synthesis phase of vitellogenesis in the
fat body of A. aegypti and this induction is regulated via UPR.

M4tz (Key words) @ 3 % sadx (Aedes aegypti) ~ P& 2 = i % (vitellogenesis)
378 -2 & F & (unfolded protein response, UPR) ~ ‘m*s i ¥& (autophagy)
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Heliothis zea Nudivirus-1 miRNAs promote latent infection via
epigenetic regulation

L Y
Pei-Chi Wu, Yueh-Lung Wu
Rz 48838 % 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 (miRNA) and is
the only detectable HzNV-1 gene. Two of the miRNAs derived from pagl have been
found to suppress and silence Hindlll-I 1 (hhil), an early gene of HzNV-1. Hhil
induces strong apoptosis and increases the lytic to latent ratio. Pagl reduces the
apoptosis caused by hhil and further promotes the establishment of latent infections.
Previous reports have shown that persistent infection of herpes simplex virus (HSV) is
highly associated with epigenetic regulation of the chromatin structure and is
regulated by latent-specific miRNAs. As pagl is a non-coding transcript, it could
further establish latent infections through regulation of host chromatin structures via
miRNAs. Our study discovered that histone modification associated enzymes changed
upon pagl transfection. Furthermore, several miRNAs encoded from pagl have been
found to target the message RNA of these transferases. We also performed CHIP
(chromatin immunoprecipitation) assay to check histone acetylation/ methylation
levels. These results suggest that HzNV-1 might directly influence epigenetic
regulation of hosts through interaction with pagl miRNAs and promotion of latent
infections.

B4t (Key words) @ %5k f 5y m+  (Heliothis zea nudivirus, HZNV-1) ~ - & =+
RNA (MmiRNA) ~ Z &4 4 (persistent infection) ~ s & #1374 ¥ (epigenetic
regulation)
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Hunger or timing? The possible causation of sexual cannibalistic
behavior in Hierodula patellifera (Mantodea: Mantidae)

i - %au
Wei-Chueh Lin, Shiuh-Feng Shiao
Rz o8 h 28 % Department of Entomology, National Taiwan University
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Development of immunoassay in neonicotinoid pesticide residue detection
method through monoclonal antibody

ke A D SR (S Al L
Chia-Hsin Tsai', Ming-Hsun Ho?, Shao-Kai Lin?, Ju-Chun Hsu®
'R 44~ & a8« Department of Entomology, National Taiwan University
‘RELR ¢ L LS4 F 5% T Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, Executive Yuan

A
a

ZRAARARRE > FE Y DL ERTHRPIEDS G- LR IR -
PRERGTHRPIDZ:REAF > RALEF S RF 2 L5 EMEFL
FaBRFEN - B BH S MR AR 22 BV R ENR- B Fa
FEEFLEFWRR AP T ELELIRPIP I EREAF - B ER
FREANL B A AT HATR S RO L ERGHRAIAE  BLFL RS 30 8
WK RERR LR BN B LRF 50 RRBIS 0 R R
FRY Tl LR K BB i) & g&ﬁt%:}i » Beo ] BUMCBR v F«b’:}'é'p?m’?éﬁﬁi‘ o
FEMAL MO S Bt o SEESFER > PEFNTURBLEF R
(imidacloprid)~# £ = (clothianidin)~ i; /= 2 (acetamlprld)~%_@4: (thiamethoxam)
Fr Rz ko Pl mfe R A B R S E A A L £ E R U Y

A|FE % 4% A 77 % (enzyme-linked immunosorbent assay, ELISA) & fik 4t B
BhgatRE I F 0 v R E BRI 0 RHRL Y K3 100 ng/mL c E R B G

BRI oM RAERIMT T RERREL DA P NBRYEREZ LAR
B E B E LK -G FE A (immunochromotographic assay, ICA) » 5 B 27 F chik 2%
FELFEH -

3

T
¥

ET
o

\a

.
+
R
ae
Rt

.

o
‘%

M 4tio (Keywords) : B # 7 7 (pesticide residue) ~ H #3248 (monoclonal
antibody) ~ #7 2 + 7 #f % & (neonicotinoid pesticide) -



SCO5_#- fufe e = & 4 v IE2 25 & ATR) R & A % 4548
v e 2K Fl & TR

Baculovirus immediate early protein IE2 forms a novel clathrate cage-like
structure to manipulate gene activation

EOE i 3 R £
Sung-Chan Wei'?, Hsuan Tung? and Yu-Chan Chao®
'mp %5 g 485 7“7 Graduate Institute of Life Sciences, National
Defense Medical Center

2¥ L FT g A 3 A $ 87 7 47 Institute of Molecular Biology, Academia Sinica

Baculovirus Autographa californica multiple nucleopolyhedrovirus (ACMNPV)
is an important insect pathogen and has been developed as a useful tool for foreign
gene expression in both insect and mammalian cells. Previous studies showed that
immediate early protein IE2 of baculovirus has important roles in viral gene
expression and DNA replication. However, the mechanism for IE2 functioning
remains unclear. Here, we found that IE2 could form a novel clathrate cage-like (CCL)
structure, which co-localize with small ubiquitin like modifier (SUMO) proteins and
viral DNA under confocal microscopy for strong transcriptional activation of target
genes. We have also identified that during the expression of IE2, irregular nuclear
domain 10 (ND10) nuclear bodies were found in the nuclei, suggesting IE2 might
have the ability to disrupt ND10 nuclear body and related intrinsic antiviral responses.
To further investigate protein disruption and binding activity of IE2, we have
discovered two putative SUMO interacting motifs (SIMs) on the N-terminal region,
which are crucial for functioning of this protein. Mutations of the SIMs of IE2 were
not only affects its ability for CCL structure formation, but also eliminate its
trans-activation function. By immunofluorescence staining, we also found a uniquely
that class | Histone deacetylase (HDAC) could be specific expelled from IE2 CCL
structure. By adding the HDAC inhibitor, trichostatin A and sodium butyrate, we
observed a significant increasing trans-activation level of IE2 SIM double mutants. To
further analyze the role of IE2 and HDAC interaction in viral replication, we
produced numerous ie2 mutated and knockout (KO) viruses. In Sf21 insect cell line,
we have observed that ie2 KO virus replicate ca. 100 times slower compare to normal
virus. Based on these results, it is conceivable that IE2 activates viral promoters by
affecting HDAC localization and in turn affects virus replication.

K 4237 (Key words) : Baculovirus ~ immediate-early protein IE2 ~ RING domain E3
ligase ~ Small Ubiquitin like Modifier (SUMO) ~ Histone deacetylase (HDAC)
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Non-feeding larva and termitophagous adult: life cycle and predatory
behavior of a new termitophilous rove beetle (Staphylinidae:
Aleocharinae: Lomechusini)

a1 Lz zuat
Wei-Ren Liang*, Munetoshi Maruyama %, Hou-Feng Li'
'Rz ®m1®e g %« Department of Entomology, National Chung Hsing
University
24 0L # @ &5 7 4 The Kyushu University Museum
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Direct and indirect effects of elevated temperature and CO, on herbivore
performance: a study of Pieris canidia and Rorippa indica

ik~ Flatst - g
Yan, Shao-Kuan, Liu, Chi-Ming, Ho, Chuan-Kai
R 2354 55887458827 %7 Institute of Ecology and Evolutionary
Biology, National Taiwan University

Climate change (e.g., elevated temperature and CO,) can affect species growth
and development, subsequently shaping trophic interactions and community structure.
However, less is known about how elevated temperature and CO, individually and
collectively, as well as directly and indirectly, influence species performance. To help
fill the knowledge gap, we studied the performance of Pieris canidia (herbivore) on
Rorippa indica (host plant) by conducting three 3x2 factorial experiments. The 3x2
factorial design included temperature (ambient, +3°C, +6°C) and CO, (500, 1000 ppm)
treatments, allowing us to examine the individual and collective effects of temperature
and CO;. The three experiments enabled us to compare the direct and indirect effects
aforementioned: 1) Direct effect experiment — P. canidia under 6 temperature-CO;
treatments fed on R. indica from common garden; 2) Indirect effect experiment — P.
canidia in common garden fed on R. indica from 6 temperature-CO, treatments; 3)
Combined effect experiment — P. canidia and R. indica were raised together in 6
temperature-CO; treatments. The results showed that temperature alone, but not CO,,
strongly affected P. canidia performance (e.g., reduced larval weight, larval and pupal
period, and adult weight under warming). However, the collective effect (interaction)
of temperature and CO, influenced forewing length and adult weight. Furthermore,
elevated temperature, but not CO,, affected P. canidia performance directly (reduced
larval weight, larval period) and indirectly (increased larval period on +3°C host
plants). Our study highlights the strong impact of elevated temperature on herbivore
performance, which, however, is also mediated by a temperature-CO, interaction.
Our attempt to untangle the complexity of individual, collective, direct, and indirect
effects of climate change components should facilitate new models that will better
predict community response to climate change.

B 4tie (Key words) : f i %% (climate change) ~ 12 & 5 (herbivore) ~ % 142
$ (host-plant) ~ * 8Lv #s#k (Pieris canidia) ~ ¥ & (Rorippa indica)
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Molecular and epidemiological study of spotted fever group rickettsiae in the
Democratic Republic of Sao Tome and Principe
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Sui-Wen Hsiao®, Lien-Fen Tseng?, Wen-Jer Wu?, Hsi-Chieh Wang®, Kun-Hsien Tsai**®
TR AL BB 2~ 7 40 Institute of Environmental Health, National Taiwan

University
24 4m T % 4 A b sAER B Anti-malaria Control Advisory Mission, Sao Tome and
Principe
SR A< 85 28 % Department of Entomology, National Taiwan University
2 BRI FA L %2 £ w7 7Y o Center for Research, Diagnostics and Vaccine
Development, Centers for Disease Control
SRz A AL H O x4 8 4 Department of Public Health, National Taiwan University

Spotted fever group (SFG) rickettsioses are vector-borne diseases regarded as an
emerging and reemerging disease around the world. Rickettsioses are caused by bacteria
belonging to the genus Rickettsia, and are transmitted by ticks, fleas, lice and mites. In
sub-Sahara Africa, the sero-prevalence of SFG was reported about 1.63% to 52%. However,
there is no reports of tick species, SFG rickettsiae exposure or infection in the mid-African
country, Democratic Republic of Sao Tome and Principe (DRSTP). In this study, dried blood
spots (DBS) were collected from January 2016 to March 2016. The immunofluorescence
assay (IFA) was used to detect 1IgG/A/M against SFG rickettsiae in 80 DBS samples
randomly selected by age groups. The sero-positive rates to R. africae, R. conorii, and R.
felis were 1.25% (1/80), 11.25% (9/80), and 1.25% (1/80), respectively. In addition, the
sero-positive rate increases with age. No positive reaction was detected in age group of 0 to
15 years. Ectoparasites were collected from dogs, cattles and goats from August 2011 to
August 2016. A total number of 1,187 cat fleas and 72 ixodid ticks were identified based on
morphological characteristics and molecular methods. Rickettsiae DNA was detected by
using polymerase chain reaction targeting the gltA and ompA genes as well as the pRF
plasmid, and sequencing. The infection rate of fleas by R. felis was 21.01% (146/695).
Partial gltA, ompA and pRF sequences from all Ct. felis fleas were 100% identical to those
of R. felis strain URRWXCal2. Ticks were morphologically identified as Amblyomma
astrion and Amblyomma variegatum. The SFG rickettsiae exposure was approved in DRSTP,
public health department should informed the local residents and clinics for the risk of SFG
exposure and the treatment.

M43 (Key words): sagh#t = 5=t %8 (spotted fever group rickettsiae) ~ seroepidemiology
(s i 75 %) ~ &3 (Ctenocephalides felis) ~ =&, (Amblyomma spp.)
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Polydnavirus-encoded microRNA exerts different effects on the immune
responses in Spodoptera litura and Snellenius manilae

Brch ~ 5 5%
Cheng-Kang Tang, Yueh-Lung Wu
R 488 n 38 % Department of Entomology, National Taiwan University

Insect immune systems are responsible for defending individuals against
invasive organisms, meaning that parasitoid wasp larvae are liable to attack from the
immune systems of their parasitized hosts. For this reason, parasitoid wasps have
multiple mechanisms to inhibit the immune and physiological responses of their hosts.
These mechanisms include the use of symbiotic viruses such as polydnaviruses
(PDVs). PDVs differs from other viruses in that they are symbiotic with parasitoid
wasps, and can help parasitoid wasp larvae infect lepidopteran larvae through the
inhibition of host growth and immune reactions. PDVs display different infective
symptoms in different hosts, and we believe that miRNAs are responsible for these
differences. Rapid development of miRNA research has confirmed the involvement of
miRNA in host-pathogen interactions. However, the role of miRNA has yet to be fully
understood. This study aims to examine the role of miRNA in insect immune
mechanisms through the differing immune responses that PDVs invoke in insects.
PDV genomes contain many non-coding miRNAs, and these play a key role in
regulating host gene expression. In this study, we focus on the novel role of mMiRNAs
in the immunosuppression of PDV hosts and the mechanisms underlying this
phenomenon. The Toll-7 expression levels of PDV-infected hosts are extremely
down-regulated compared with wild-type and NPV-infected larvae. We performed
next generation sequencing (NGS) to analyze RNA expression levels displayed upon
PDV infection. These miRNAs account for 49.4% of the miRNAs species in our
results and 45.0% of total reads compared with non-parasitized data. We hope to
utilize RNAI technics, miRNA mimics and sponges in future experiments to
manipulate miRNAs values in parasitized Spodoptera litura larvae and thus further
examine the role of miRNAs. Finding the specific miRNAs responsible for
immunosuppression and regulation of the immune system can not only improve our
knowledge of insect pathology and provide potential methods for pest management
control, but may also translate into better techniques for human medical sciences.

B 430 (Key words) @ % 2 § Pigtipesp 4 (Polydnaviruses) ~ fic | + P+ ik
(MIRNA) ~ #L & ey (Spodoptera litura) ~ 5 & 3] fe#% (Snellenius manila) ~ 4
& 4] (immunosurppression)
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Who is the better dengue vector?

PR 4 44
Wei-June Chen
KB R A My B LR R P A% 4 48 Division of Microbiology, Graduate Institute of
Biomedical Sciences, Chang Gung University

Dengue fever has been one of important mosquito-borne viral diseases in most
tropical and subtropical countries including Taiwan. Experimental evidence revealed
that dengue virus causes minor damage in mosquito cells while it generally induces
apoptosis in human (mammal) cells. This feature reflects an idea that partly elucidates
how specific mosquitoes can be vectors of dengue fever. Currently, Aedes aegypti and
Aedes albopictus are two species of mosquitoes considered to be significant vectors of
dengue fever in nature because both of them are susceptible to dengue viruses and
extensively distribute in dengue endemic areas. In Taiwan, most indigenous dengue
cases have been recorded in regions down below the Tropic of Cancer (23.5°N),
where Ae. aegypti and Ae. albopictus are sympatric. On the other hand, dengue
outbreaks were scarcely reported from where only Ae. albopictus breeds according to
surveillance in past decades. Similar phenomenon can also be seen in other countries
located in Asia, America, and Africa. It raises an urgent question to be answered: Do
these two mosquitoes play same roles in the transmission cycle of dengue virus in
nature? In fact, differential susceptibility to dengue viruses has been demonstrated in
the two mosquitoes; which is believed to be a major factor of determining vector
competence. Generally, Ae. aegypti is more susceptible to dengue virus infection than
Ae. albopictus. In addition, distinct mosquito behaviors including host preference,
biting frequency, and larval breeding habitat are also assumed to be critical during
establishment of dengue outbreaks. A hypothesis is thus inspired that a dengue
outbreak, usually starting from a focal dengue virus transmission, is initiated more
efficiently by Ae. aegypti. Subsequent participation of Ae. albopictus acts to expand

or maintain the outbreak until the de novo herd immunity reaches high level.

B33 (Key words) : Aedes, dengue outbreaks, mosquito vectors, Taiwan



MEVEO02_Genetic dissection of interaction between intermediate host
and human tapeworm in red flour beetle, Tribolium castaneum
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" Department of Tropical Medicine, The Jikei University School of Medicine, Tokyo,
Japan
*Center for Medical Entomology, The Jikei University School of Medicine, Tokyo,

Japan

Dwarf tapeworm, Hymenolepis nana, which belongs to phylum Cyclophyllidea,
is the most common cestode of human. Its intermediate host is arthropods, in
particular, beetles. Once the intermediate host ingests tapeworm eggs, oncospheres
immediately hatch and pass through insect gut wall. Cysticercoids develop within
the hemocoel where they survive without loss of infectivity until the intermediate host
is ingested by a definitive host. To dissect the interaction between tapeworm and
intermediate host, we employed a reverse genetic approach with red flour beetle,
Tribolium castaneum, in which a robust systemic RNA interference (RNA1) response
is observed, as a model system to explore host responses to tapeworm infection.
Adult knock-down phenotypes in 7. castaneum were induced by injection of
double-stranded RNA (dsRNA) into late instar larvae. We performed RNAi
screening targeting several gene transcripts of Toll and immune deficiency (IMD)
pathways, which are two major signaling pathways of humoral immune response in
insects. Reduction of Toll pathway function, which was induced by RNAi-mediated
silencing of MyDS&S8, Difl, and Dif2, in addition to JAK/STAT and JNK components,
caused increase of burden of cysticercoids. On the other hand, RNAi-mediated
knockdown of IMD pathway components, dredd and imd, had no significant
difference on cysticercoid load. Our findings suggest a pivotal role of specific

pathway such as Toll signaling in regulating resistance to tapeworm infection.

F4233 (Key words) : intermediate host, tapeworm, beetle, RNAi



MEVEO03 Dissecting molecular mechanism of taste sensation of ATP in
fly and mosquito

Chisako Sakuma'? , Hirotaka Kanuka'*

'Department of Tropical Medicine, The Jikei University School of Medicine, Tokyo,

Japan
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Exploring the molecular mechanism of blood sucking behavior of female
mosquitoes is one of the critical steps to fight against vector-borne disease such as
dengue and malaria, since pathogens are transmitted when mosquitoes are gorging on
blood. It has been known that adenine nucleotides in blood serve as a phagostimulant.
Besides, the presence of chemoreceptive cells is suggested in labral apical sensilla and
sensilla in cibarium (pre-oral mouth cavity). However, the molecular nature of
chemoreceptors, corresponding primary sensory neurons, and processing of
information in higher order centers remains to be examined. To identify the candidate
chemoreceptor that perceives ATP in mosquitoes, we employed two approaches.
First, we focused on gustatory receptors (Grs) of fruit fly Drosophila melanogaster
from following two reasons: 1) sequence of P2X receptor that perceives ATP in broad
animals is missing in mosquitoes and Drosophila, and 2) tasting food is generally
facilitated by Grs in Drosophila. Two-choice behavior assay showed Drosophila with
feeding preference to ATP. All Gr genes (60 genes) were examined using targeted
expression of each dsRNA in ELAV-positive neurons and several Gr genes were
identified as molecules modulating ATP preference. Second, expression pattern of
genes in dengue virus-vector mosquito (Aedes aegypti) brains was compared between
pre and post ATP suction using RNAseq analysis. In addition to Grs, mRNA
expression levels of odorant receptors (Ors), innate immunity-related signaling
molecules, chaperons, and microRNAs are increased in mosquito brain at 5-40 min
after ATP-sucking. These results suggest that mosquitoes may adopt ATP-dependent
signaling cue to control their blood-sucking behavior, in particular arresting feeding

and leaving from host.

F4233 (Key words) : mosquito, fruit fly, ATP, gustatory receptor (Gr)



MEVE(04 % B sk adH 2 EmnFa LNz B %

Effects of salivary gland proteins in dengue virus replication in the
mosquito Aedes aegypti
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University
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Dengue fever is the most prevalent arthropod-borne viral disease in humans with
no effective vaccine and medication. Previous studies have indicated that proteins
from mosquito salivary gland may influence the infections of dengue virus (DENV)
on human. However, the effects of salivary gland proteins on DENV infection in the
mosquito Aedes aegypti remain largely unknown. Therefore, we hypothesize that
some salivary gland proteins of Ae. aegypti may enhance or suppress the replication
and transmission of dengue virus. The objective of this study is to determine the effect
of salivary gland protein in the regulation of dengue virus replication and transmission.
First of all, we identify several salivary gland proteins in the mosquito Ae.aegypti,
namely D7, 34kDa and Apyrase. Our preliminary results showed that the transcripts
of D7, 34kDa and Apyrase were up-regulated in the mosquito salivary gland post
dengue virus infection. The replication of dengue virus was significantly inhibited
with the absence of D7, 34kDa and Apyrase, by introduction of reverse genetic
approach. Interestingly, we showed that the expression of E protein of dengue virus
was inhibited when absence of 34kDa. Our findings indicated that salivary gland
proteins are important for dengue virus replication and transmission in the mosquito

Ae. aegypti.

M 4233 (Key words) : 32 R B2 (Adedes aegypti) ~ &% J5 % (dengue virus) ~ "EAg
& & (salivary gland proteins) ~ E & & (E protein) ~ X F 21t (gene silencing)
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Distinguish dengue vector exposure by antibodies against mosquito salivary
protein

PR BFHTARE T B E
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VB E KR AATRLMTAY B2 R A Institute of Epidemiology and Preventive
Medicine, National Taiwan University
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University
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Feeding of haematophagous arthropods involve not only taking blood but also
injection of their saliva into the hosts. The saliva consists of many pharmacologically
active, yet poorly understood molecules which function to break down haemostasis and
modulate host immune responses and, in consequence, affect the progression of
vector-borne diseases. The host antibodies elicited by mosquito salivary proteins (MSP)
were proposed being used as indicators for vector exposure. Dengue fever is the most
prominent arboviral infection in Taiwan. Although the two vector mosquitoes, Aedes
aegypti and Ae. albopictus, distribute distinctly, frequent traffic and climate change could
result in vector dispersal. In 2013, an indigenous dengue outbreak involving a total of 8
cases occurred in Taipei, where only Ae. albopictus thrives. Higher titer of antibody
against Ae. albopictus salivary gland was found in 5 patients by immunofluorescence assay
while the first patient exhibited stronger response against Ae. aegypti. Pre-adsorption was
therefore carried out to reduce cross-reactions. The results showed that pre-absorption
removed homologous antibodies. The experiments prove that the epidemic in Taipei in
2013 was indeed transmitted by Ae. albopictus. To further identify antigenic proteins in
mosquito saliva, Western blot was applied. The blotting revealed the mosquito salivary
proteins with molecular weight of 290-, 69- or 68-, 37-, and 30- kDa (representing SGS,
apyrase, and D7-protein family, respectively) were highly immunogenic and prone to
cross-reactions. The study employed human antibody responses against MSP to distinguish
mosquito bites. The information about human exposure to dengue vectors should offer

constructive suggestions to the scales of the coming epidemics and control strategies.

M 4238 (Key words) @ B # # (dengue fever) ~ & &38 3L (dedes albopictus) ~ ¥ & F &
% & (mosquito salivary protein)
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Surveillance for tick-borne viruses in small mammals and their attached
ticks in Tatwan

BB ~ kB~ HEBIE - AHRE C A
Chun-Ying Chen, Mei-Er Chen
Hsien-Chun Liao, Han-Chun Shih, Lo-Hsuan Chung, Pei-Yun Shu, Hsi-Chieh Wang
141 A AR AR R R B ] BB R & @ A .o Center for Diagnostics and Vaccine
Development, Centers for Disease Control, Ministry of Health and Welfare

WO ETE LG~ SR R B FERMTERAM 0 w E KR RERTE
@& F #A1%45 (transstadial transmission) & 4% §F1%4% (transovarial transmission)
FR RN ARG R E R AREERORE T ERME RN T oy R -
WIAEH SRR RN AV R FHERAEELEINBRANG LBESE
o el Ao BRI AT B R - B ORR & 565 B f MR R D SR EE (severe
fever with thrombocytopenia syndrome, SFTS) ; b #h 2% 4% B§ X (tick-borne
encephalitis, TBE) 2B ~ B KA B A& K KRGS A o AFFTHE b 2 S a4
hE W F AR AR 0 AR w R F A (Flaviviridae) &R A B % % # #
(Bunyaviridae) SFTSV » B & € FaE0 - B EERELH B - RIFRHES
R LB Wy BRI T A R 3 AR o BRI R 0 HE LG 2 S B 2 4818 3% SFTS
B TBE #¥4matrmuBaearz-8 103 £ 1 A% 105 £ 5 Axk%E
MAE 8 BT AR S 3 KT RRE RUNE LI R BN F 4 8
4R R - 5 B KRS Z B HAB R BRI B 196 & -
3388 & 290 & > PR LR (MF AN/ NG HE) 5% 19.9% -
4.44% B 12.07% > Fi K B4 M A 28488 Flaviviruses B SFTSV 4 Fix Rl &
REHRME - RAXBATERBEI AL BRINF AR EFRE  BAr %
BB RO F 2% 60 7T AR M B -

Mi4238 (Key words) @ ## (tick) ~ $#4% % 3% (tick-borne virus) ~ %8 #A4f do /[N AR R 2D
424JE (severe fever with thrombocytopenia syndrome) ~ #2445 % (tick-borne

encephalitis) ~ £ 7 (Taiwan)
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The control efficacy of nine insecticides for the coffee berry borer
(Scolytidae: Hypothemeus hampei) by direct spraying and fruit dipping
methods

IR REHFBRE SRR R
Tai-Chuan Wang', Yi-Fen Chu' , Man-Hsia Yang®, Shu-Fen Chang’, Po-Hung Chen'
AR EER R @R ERRATER R ERR Y AEY IR A Department of
Plant Protection, Chaiyi Agricultural Experiment Station, Taiwan Agricultural
Research Institute, Council of Agriculture, Executive Yuan
HEE YR B € E ER%AE @ Crop Science Division, Taiwan Agricultural
Research Institute, Executive Yuan
THRRR¥RE @R ERRATERR E RSy ATEE % Department of
Horticulture, Chaiyi Agricultural Experiment Station, Taiwan Agricultural Research
Institute, Council of Agriculture, Executive Yuan

RN BAHLFNZEEA P I EETES > R EE AR BB R
FHRA  BAINHEMREFMENREE LB TARGEAE S > HILAAR
UNEBEBEERZIARTZEINERENETER HERR > BREREE
O MW ERBELE > 25 B 85% Al FI T R E (8501%) ~ 40.8% a7 4 SL A
(1,0004%) ~ 2.4% Fi%EABE (1,000 42) ~ 18.2% z EpAKE (2,0004%) ~ 2%
FTETHLE (2,0004%) ~ 11.6% B3 KK &l (3,0004%) ~ 50% 3%+ T 2544 b &
(1,00042) ~ 18.4% #LZ3h KB E] (2,50048) ~ 11.7% $p3L45 KR B (2,0004%) - %
BABERARUERLAEHSBETENER  BRZERIEHR
TR RRERBTEBRE 10 X% > UM RAHEFRERAEFRAR
BT ESH B 75.0% & 69.5% > 1223 2 BEB S RER BN RETFER
i ok RN EAET c REZERBN RN EEBE BB REHRET 24
NEHR 0 DS R BB EN EREREF  RTE LA A 97.5% K 27.5% 12
biriE 2 EEBGORFTAZEFRFIHYAZILE > Bl 32t (16.7% 2 0.5 18) &
W FRE (75.0% $1 4 18) > B R3S AR BB G R ER o BbRFERAR
Z2HENERHEHER > RRTH BRI FTIREN RN SR &

4233 (Key words) © vk £y & (Hypothemeus hampei) ~ Py 74 % % (control
efficacy) ~ #& #& &| (insecticides)
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Effect of wettable sulfur on the mortality of spider mites

FELG ~ W EE
Chi-Yang Lee, Me-Chi Yao
B ¥ Ehpr e R g4 48 Applied Zoology Division, Agricultural Research Institute

ARBEBRBEM AT RES T LEKRA -~ & RWHER > A B0 ER
ARXB LD G R Rm I A LR ERRATRER A KR LA
BHEMBEEEM RRBEREZLRKEINAARBIZZREEREEM i %
ERERRARNEMAOHEEM  ABRBAELHRASGEELZNANEER 2
KRR T AR RRBRBREM S () HREEERE  UREER
Blrs# 2014 FAMEARNEEITTRMES T HFERER (Tetranychus
kanzawai Kishida) Z 2 R @545 @ SRR ARERB E % K0 53%
HHREKTLEERSFF | kR 4 HEREH A (1) 80% FEWP200 1%
+sodasan (ZE#e#g) 10004E ~ (2) 80% #i& WP 400 fZ+sodasan 1,000 4Z ~ (3) 1%
FBITIE 1,500 4%~ (4) CK#a sodasan 1,000 42 o 4 2 7 5k & vh 3k 48 % CK 4[5
5 RBFEE 2 R FRoTAEEERE | RO>OERETE 2 #HFAES | X
WeBiEE T RRE 12 RANERMPEEEE 84% A ELAAM 1% Bk
TTHLAE] 1,500 fZAa iy e R R - F 2 RSk 4 HAEE LA (1) 80%
FWP400 4= ~ (2) 80% Zi&WP400 12+— %% (hwmed) 1,0004% ~ (3) 1% %k
STHLE] 15004% ~ (4) CK#4 —3#:% 1,000 420 32 ik Ak @ RCKArg 4 X
WEEE 2 RO FRITAMREE | ROBRETAE 2 EREAAEE 1 kB
%% T~14~21 RANERHEERSE 992% A LIEEAH 1% FRITIHE
1,500 fZABALI5 6 R R - 2 RRBBMRANEL RABEE -

M 4238 (Key words) : #F# K ¥4, (Tetranychus kanzawai Kishida) ~ 7T J& M AR &
(wettable sulfur) ~ A\ (papaya) ~ 574 (control)



PMO3_RATH 3E5% K576 BRI X F N E MG

Evaluation of insecticides recommended for controlling the adult of
sweetpotato weevil, Cylas formicarius (Fabricius), in Taiwan

RAGE ~®wFHE > E5H > wHE RES
Po-Hung Chen, Shou-Horng Huang, Tai-Chuan Wang, Chiung-Hui Huang, Yi-Fen
Chu
B ¥R A & B ¥R 1% 4 Department of Plant Protection, Chiayi
Agricultural Experiment Station, Taiwan Agricultural Research Institute

#3545 % (Cylas formicarius) %H#4E LZ TS Wit L% U#EE®
AAX AFRBOAKRA 5 HHBRESGEROZELR > LLREBEH
HEHRRRBEERBEREEIREFTAT  BHH T BRI RGIBRIBARAL
B o REREE R 0 B 25% F#7T4> (chlorpyrifos) =T &by ] ~ 43% 1
# (profenofos) FL#| & 50% 3%+ (cartap hydrochloride) 7K 7y B ¥ a% £ 89
RAMRBME - R EFTRARE T AEHERLERIEATERIRSERER S
HMIF B ERZ o bsh o 20% ik (acetamiprid) AKIAMERBIHL 20% E4F
# (dinotefuran) 7K M B LASh » A8 R — AXKEAE A IR B4R & M3 A+ o B |
BRI R T 0 25% MPTARTIRELBIAER ZFREE  NREHXE 3 8
ME T B RAER 100% # 46% thxSa R HARERMNKREARE 3 B
B HFRARRBAE T -

B4£33 (Key words) @ & E B4 (pest control) ~ #% & #| (pesticide) ~ H 354 %

(sweetpotato weevil)



PMO04 etk 3k % 2 & (Blosyrus herthus Herbst) (353 8 © £ 2 & F)
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Developmental durations of Rough Sweet potato Weevil (Blosyrus
herthus Herbst) (Coleoptera: Curculionidae) feeding on Ipomoea batatas
at various temperatures and the selection of insecticide

AE Bl ~ BRIG &  EH
Kuo-Hung Chuang, Chaio-Yen Chen, Hsi-Ping Shih
THRE Y%K B B & Z ¥ B3 Taoyuan District Agricultural Research and

Extension Station, Council of Agriculture, Executive Yuan

fatkkH 3k % 88 (Blosyrus herthus Herbst) 7201057 #7369 =¥ B b ¥ it
LB E A 0 AUE A AR S 2 M b - 0 Bl R SRR R
AR BRI E B S E M o RIS EAN AR BAT S AMEF B
2o SRIF20C AFFMFAI30£058 ~ 5 5MTH64.5+ 628 - £5119.8
+2.68 0 AT ERELEHITI £ 738 > 25CHF 4898 > F348.8 + 0.4
B o 418788 0 S EMT46.5 £ 538 > $EA0-178 > TS £ 1.78 > 55
7 E A4 B 55828 0 F3966.9=6.18 » 30CH T #4611 £038 - 44
H-F3434.5+3.58 ~ #BEA6.9+1.68 > I H ERAAB#H475+358 > 15CH
A oha 28 B » 35C ikt - AR BE LA > RAEFTAE AR
s o e 520°C ~ 25CRI0C REAME RN HALIMEA 2EAKLSEA -
o Rl 36 7 6 R BT 2A0.5% T R TR A S AR IE K FOONTT » WA AMA
R~ BAM230~55R 758 Ap ik —k > B4k > NH SR ERERE Y S
A E AR B1.3% B RS -

M43 (Key words) : i3 % B & (Blosyrus herthus) ~ % 7& £ (life history)
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The control efficacy of six insecticides with different modes of action to
the litchi fruit borer (Conopomorpha sinensis Bradley) on ‘Sah Keng’
litchi (Litchi chinensis Sonn.)

ERA maE RTE ' BERS
Tai-Chuan Wang', Po-Hung Chen', Shou-Horng Huang', Chi-Wei Tsai’
THEIR R ER B &R ERBATA R K KRSy TR & Department of
Plant Protection, Chaiyi Agricultural Experiment Station, Taiwan Agricultural

Research Institute, Council of Agriculture, Executive Yuan.
‘E 2 K2R &% 4 Department of Entomology, National Taiwan University.

Ak task (Conopomorpha sinensis Bradley) A #H# FEA KPR ETEZ O
RESH AEAZFTUCRER G EAES - BAT 2 B AND 6 Ak sk oy B
B RBVERMBF 0B AR ERSEE -  MATFRERASAM&IE -  aNERK
e A e R AERR G BB 56 B S F ¥R B M B R R ey PG R AR o A
B3R 6 FEAE R AR R B 8 BN T b | #h 4k (Litchi chinensis Sonn.) 4 & 0%
536 Ak sk 2 0 A BB A A 2% FTEST EC (2 1,000 %)~ 4.4% #%
%% EC (## 1,500 %)~ 11.7% 4% (#F2 2,000 £%) ~ 18.4% #l4e3h SC
(##2 2,500 12) & 22.6% #&r3% SC (#F 2,000 4%) > 3t LAB P9I B & 7
24% %A E SC (##8 1,500 1%) RAKMFE AHBE - NHFRIEEHE 1020 X
B4t Bfa 7-10 Re# 1 R REREERGAASHELRTERAF
FOoRNKURBAERTATR - BREBETH R E P EE SR RETE R X
LA A ELE 4 BRPETT.5-97.5% » BT B R ER D Ak ek R
BLEAEAN KHERTHBR@MAETERURREHBARSS 95.6% ) HR2EBF K
B HOEBERORGE  BEER AL 37.3% ~353% A31.3% ; AT ~ B
AR AERRK 2B 12.5% 7.5% K3.1% - RIBUERT Hi
ta ik 5 E RBETITET ~ AL ~ Bds BB A b Ak ta sk B 5y by A o

M43 (Key words) © # 4 tak (Conopomorpha sinensis) ~ By &% % (control
efficacy) ~ " 7031 | %4 (‘Sah Keng’ litchi) ~ #% £ | (insecticides)
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The Introduction to the search engine for integrated information of
pesticides productions

HimE ~ BHER

Man-Hsia Yang, Chun-Tang Lu
B ¥3X5prEM 4 Crop Science Division, Taiwan Agricultural Research Institute

PAEMA R L REXBRAHNEET > B EBITAB RS R B ATR
ERGREZ— BREBRBERERN HNREZER Y ZRRGENLEH
EAR AR RERRATERMEOENETAEESTNEET Mg by
BBRERBER (BMIR) RABRZFNAESEREEENEN - ALEY
MELERNEALAA BN BV EREAZI R REAANAREOREER S E
G AN 3 TUE ULV RS & Tk IR IR R
R A E Rt XEi EnEa REREHIENRHRERE
¥ EXCEL FTHAEA S ERBARATHILBREABIIE - KENAABEER
RSB EMEAL ZBAERENERE RRREARAFRZRER BLLE
R THEREB I RBAAT O RETHRERNEZAT X REH S IHRR
EHREF R ARERFLENBARBERGEN - KENARE T FHK
BREAWAGEZES > REHSLHEEEA LR RS AR -

M 4238 (Key words) @ B #7 & (pesticides productions) ~ & % 45 F #% %]
w o

(pesticides-mode of action) ~ B # 7% @ 5 ¥ & (pesticide residue tolerance) ~ & @ 3

##7 (information and communication technology)



MBO01_Oral delivery of dsSRNA encapsulated within liposomes induces
RNAI effects in the German cockroach, Blattella germanica

T g% kT B Flg= T Xavier Belles® ~ % 75 8 ¢
Jia-Hsin Huang®, Yu-Hsien Lin®, Yun Liu*, Xavier Belles?, How-Jing Lee!
'Department of Entomology, National Taiwan University, Taipei, Taiwan

2CSIC-UPF, Institute of Evolutionary Biology, Barcelona, Spain

The concept of RNA interference (RNAI) for the control of insect pests has been
proposed and made significant progresses in the recent years. Many studies have
examined this possibility by different approaches of double-stranded RNA (dsRNA)
administration. However, oral delivery of dsRNAs, which is likely a practical
application, has not worked in many insect species, in particular those with robust
ribonuclease activity in the intestinal system. In the present study, we report the use of
liposomes to encapsulate the dsRNA and examine the RNAI response after oral
administration. In contrast to the dramatic depletion of essential a-tubulin gene and
mortality by injecting dsRNA into the abdomen of the German cockroach, oral
delivery of the naked dsRNA resulted in lower RNAI efficiency due to the action of
RNA nuclease enzymes in the midgut juice, which rapidly degraded the dsRNA.
Notably, we have further demonstrated that continuous ingestion of dsRNA lipoplexes,
which dsRNA was encapsulated with a cationic liposome carrier, was sufficient to
slow down the degradation of dsSRNA in the midgut and to increase the mortality of
the German cockroach accounted for significantly inhibiting a-tubulin expression in
the midgut, but not apparently in other tissues. In conclusion, this study provides the
empirical evidence that the formulation of dsRNA lipoplexes could be a plausible
approach for insect pest control based on RNAI.

M 423 (Key words) : Blattella germanica, liposome, pest control, RNAI
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A membrane form guanylyl cyclase, BAmGC2, expressed in Bactrocera
dorsalis might be involved in the osmotic regulation of Malpighian
tubules

Foeh s FliRa -~ gk HE
Ya-Chien Lee, Chen-Duo Liu, Kuang-Hui Lu
K= v 21828 % Department of Entomology, National Chung Hsing
University

A membrane form of guanylyl cyclase (mGC), namely BdmGC-2 (accession
number JN225448), was isolated in the oriental fruit fly, Bactrocera dorsalis (Hendel).
BdmGC-2 cDNA contains a 4524-bp open reading frame coding for a protein of 1508
amino acids; and the deduced protein possesses a characteristic domain organization
similar to all known mGCs. RT-PCR analysis revealed that BAmGC-2 were expressed
in all developmental stages of B. dorsalis. In adults, BAmGC-2 expression were
detected in head, thorax and abdomen and in both males and females as well.
Real-time PCR analysis further showed that BAmMGC-2 were expressed in B. dorsalis
brain, testis and with the greatest expression in the Malpighian tubules. Further,
whole-mount in situ hybridization assay confirmed that BdmGC-2 was indeed
expressed in the Malpighian tubules. Moreover, the upstream regulatory region of
BdmGC-2 was characterized by chromosome walking, and the putative transcription
factor-binding sites prediction showed that there are two putative HOG-responsible
elements located at upstream of the core promoter, suggesting that the expression of
BdmGC-2 may be involved in the osmotic regulation.

B &£ (Key words) = & 3 sk it f5 (guanylyl cyclase) ~ % = ¢ (Malpighian
tubules) ~ /%% & 3 & (osmotic regulation) ~ & = % § #& (Bactrocera dorsalis)
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Developmental expression of duplicated amino acid transporter genes: insights into
their roles in the developmental integration of the aphid and its obligate intracellular
symbiont

Eapgs 1’ sEi 47 1 Alex C. C. Wilson?
Hsiao-ling Lu"?, Chun-che Chang*, Alex C. C. Wilson?
"R s~ & g8k Department of Entomology, National Taiwan University
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#@ep < 54 58k Department of Biology, University of Miami
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The best-studied model of insect symbiosis is that of the pea aphid, Acyrthosiphon pisum and
its intracellular bacterial symbiont, Buchnera aphidicola. Buchnera are metabolically and
developmentally integrated with their host. Buchnera live in large specialized aphid cells called
bacteriocytes that assemble into an organ-like structure called the bacteriome. The amino acid
biosynthesis occurs in the bacteriocytes to compensate for the low availability of some nutrients in
the aphid’s plant phloem sap diet. Buchnera are maternally inherited via transovarial transfer.
Reproductive failure is observed when Buchnera are eliminated by antibiotic treatment. While the
metabolic importance of the symbiosis is clear, the molecular mechanisms underlying Buchnera
transmission and integration during aphid development are largely unknown. Extensive amino
acid transporter (AAT) gene duplication has been identified in aphid genome; duplications which
are important for sustaining the nutritional interactions of the host with its endosymbionts. Among
the duplicated AAT genes, we first selected to study ApGLNT1 for it was the only functionally
characterized AAT gene. We tracked the expression and localization of ApGLNT1 gene products
and found that they localize to the embryonic follicular epithelium and sheath cells, but do not
localize to the bacteriocyte membrane during embryogenesis. In contrast in the maternal
bacteriome ApGLNTL1 localizes to the bacteriocyte cell membrane. These ontogenetic shifts in
localization of ApGLNT1 protein in the host bacteriome demonstrate that maternal and embryonic
bacteriomes are not equivalent. In addition to ApGLNT1, we also studied the developmental
expression of ACYPI000536 and ACYPI008904, another two AAT genes whose transcripts are
enriched in bacteriocytes. Unexpectedly we found that both genes were expressed in the posterior
region of the blastula embryos where the embryos uptake the maternal endosymbionts. Our results
suggest that expression of ACYPI000536 and ACYP1008904 genes may play novel developmental
roles in symbiont recruitment and bacteriome development.

M4tz (Key words) @ %%k pk 438 3-9  (amino acid transporter) ~ &= & #7 % fig Ve fis f& 38 v
(ApGLNT1) ~ 7 & (aphid) ~ p % 2 & (endosymbiont)
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Development and Application of Polyhedrosis Virus Antibody in
Silkworm (Bombyx mori L)

hEE-piEE
Meng-Jin Lin, Mei-Chun Lu
AR ¥4 R € v & % B ¥ T 23 Miaoli District Agricultural Research and

Extension Station, Council of Agriculture, Executive Yuan

FRER soud 2 LR ERREGER AT R B2 MR £ 9 RE
¥LenBAdtpd e 2407 £ Ws4 (nuclear polyhedrosis virus , NPV) % B %
& a‘}f’:}ﬁa% (cytoplasmic polyhedrosis virus, CPV)e #5737 113 = 5 & %*":}}%—% L E

P HITAGRAAREARS ARSI I ) RARG AL 5 Bio
°?§°.,:_5,_%m})'€l AR R 3 AR 625,000 5160 07 H RS 0.1 pe
R oo 1% E i B B R A 772 (Enzyme-linked immunosorbent assay,
ELISA) » £ R4 F R EFARE 10 5 s BRpR - BT 1~5 &8 NPV 2
CPV g oMt gfm P> & "Cde L 2 AB% - e & 7 4 1 R S f8E
TEE 0 MpA U 2 2 ELISA feipl ks B RGSTF Rop 0 TG ook L
Ferd B o Higid 982%  © R 5 & Wk RlinAzE 2 SOP . 7 ¥

FRRERRPEEFERLAZ Y o

B4tz (Key words)® 7 (Bombyxmori L.)~+2 % & 4854 (nuclear polyhedrosis
virus, NPV) ~ % & #5434 (cytoplasmic polyhedrosis virus, CPV)
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Wauho: a novel genome guardian isolated from Drosophila
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Medical Center

Accurate genome replication is essential for the transmission of genetic
information, and this process is vulnerable to factors that can induce DNA damage or
block replication. To avoid this and achieve genome stability, many enzymes need to
coordinate their activities at the replication forks. We previously isolated a
Drosophila mutation, wuho (meaning no progeny in Chinese), characterized by a
severe fertility defect. Knockdown of Wuho by siRNA in insect and mammalian cells
results in DNA damage of strand breaks. We identified that the flap endonuclease 1
(FEN1) is one of the interacting proteins with Wuho. FEN1 is required to remove
RNA primer (also known as flap) on lagging strand during DNA replication. The
nuclease activity of FEN1 while necessary for removing RNA primer and DNA
damage, also presents a possible threat to genome integrity especially near replication
fork. We showed that Wuho is able to modulate FEN1’s endonucleolytic activities
depending on the substrate DNA structure. The stimulatory or inhibitory effects of
Wuho on FEN1’s flap versus gap endonuclease activities are consistent with the
proposed Wuho’s functions in protecting the integrity of replication fork. These
results suggest that Wuho is a new member of the guardians of genome stability.

M43 (Key words) @ & {5 3¢ (Wuho) ~ & 14848 <2 (genome stability) ~ flap
endonuclease 1 (FEN1) ~ % & (Drosophila melanogaster)
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Characterization of ovarian structure and germplasm components in
Forcipomyia taiwana (Diptera: Ceratopogonadiae)

Preethi Krishnaraj ~ * 2. #_~ kP 4¢
Preethi Krishnaraj, Szu-Chieh Wang, Ming-Der Lin
BB L34 T A B8 & Department of Molecular Biology and Human
Genetics, Tzu-Chi University, Hualien, Taiwan

Forcipomyia taiwana (Diptera: Ceratopogonadiae), is a tiny (1.4mm)
hematophagic midge found predominantly in Taiwan. The female midge specifically
requires the human blood for its oogenesis. The bites of these midges are often
reported to cause intense pruritic and allergic response in sensitive individuals.
Therefore, the prevalence of F. taiwana curtails outdoor activities and causes a
significant impact on tourism. Although the life cycle of F. taiwana had been
extensively studied, their oogenesis is poorly understood. Here, we examined the
ovarian structure of F. taiwana. Its ovary consists of meroistic polytrophic-type
ovarioles, each of which having a developing follicle with a single oocyte connected
to a single nurse cell. In dipteran, the formation of germ cells during early embryonic
development relies on the deposition of germplasm components in specific regions of
the oocyte. Through transcriptome analysis of female F. taiwana, we identified the
presence of MRNASs encoding critical components of germplasm such as vasa, nanos
and oskar. Through in situ hybridization and immunostaining, we found that vasa
indeed expressed in germline cells. Especially, we identified punctate localization of
Vasa proteins surrounding the nurse cell nucleus which resembles the nuage structure
in Drosophila. While nuage shares common components with germplasm, we further
present evidence to show that midge Vasa can be localized to the nuage in the nurse
cells of Drosophila egg chamber, suggesting that Vasa could be a bona fide
germplasm component. Taken together, our work represents a fundamental step in
understanding both the ovarian structure and the genes involved in germplasm
assembly which later could open the gateway in finding a strategy to control the
population of F. taiwana.

M4tz (Key words) © 5 /8 4% 452 (Forcipomyia taiwana) ~ “F# ‘w2 3 ¥
(oogenesis) ~ 4 5_6;;”}]% (germplasm)
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Surveys on the diseases and pests and their occurrence on Camellia
brevistyla in northern Taiwan
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THRE Y% B v EE B %2 &3 Taoyuan District Agricultural Research and
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AAR LI N R RIS E A E R SR AR A B - AEERET >
IR RELHMEEA S B 11 # 15 &> EWEHEA 1 B 3 # 3 &>tk
BATHE H (2B RXARETRE) REEREMATAMERE > bk
Mo PEBELE G FMLE - SHILHE - XFHE B - K
BAFER B EREY  —HHEN AL EMAE ST 1l EHEEEY -
HMAREFBRPIENERHRA R TABEAELER A BEBHEENMHILH
PR 2HIELMBL TR 10 AZE 12 AE5RTHAE 58641 & 331 &
HEH 1L B 12 AL BAETFHA 87 & 128 RE & - A H R L
PEEBEREALLER HHEERAHTES 100 AuRE LIE 280 & - m %
RERBAFERAL THR S AR 8 AARRSE  BRSHENA ZHRE
AErapitt - V2R LBELTRAELR  HREREA 36% - X ARMEENR
BER HABAERE 44% -

M 4238 (Key words) : /N Rk X (Camellia brevistyla (Hayata) Coh.-Stuart) ~ 34 4% &5
(Hemicriconemoides kanayaensis Nakasono & Ichinone) ~ &g (Colletotrichum
camelliae (Cook) Battler) ~ ¥ 348 & % (Adoretus sinicus) ~ B Kk (Casmara

patrona)
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Preliminary survey on pests of spring and fall sesame in Taiwan
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Chau-Chin Hung, Cho-Yi Wu, Wen-Lung Wang, Chih-Hung Chang, Mu-Wei Chang,
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KRR A T RE SRS GE LB  AEHARS FI 2015 £ 5 A
1920 BASHBRETH - BENME 6 A 10 BEFHTAMRERSE  REHK
SR 2015 £ 11 A 16 B S &M 11 A 20 B AERMG R G M
ANFRETHAE  BREEKRBEER]D & 25 B BEAE 35 K ok
SRICHAR - HEMERA LRSTRARBRAERH - AERBwHL - 7L 4%
EoMRE O NHERENENERA ST S b E RN g B A5 R
M BRI HRR - BhRE  SAFVAREERBREBEZER L
(Nesidiocoris sp.) &34 - AEERBTA  HREVARTEHEBEFLZE > KRR
WERGEEFLELALZRE AP RREZ_ECHMEBHRMETHRLEALR
10-48.6% B ERE 29.5-49% AMHWE 0-143% - THAHEEEHR T UH
¥ (57.1-94.8%) ~ &7L (44.3-78.6%); HE U E (37.1-47.1%) ~ &3 (51—
86.7%) ; RALA$EE (10— 100%) ~ &7L (15.7—100%) &4 BF - KIEHRE T
LGB (56.6—98.9%) ~ 33 (24.6 — 64%) ~ HIL (24— 44%); R G ~ FhFLAE]
B (49.1 -62.3%) ~ @8R (89.1 -89.7%) ~ 7L (58.3-99.4%) & AR E o

4238 (Key words) @ 3 (sesame) ~ 3 E (survey) ~ £ 5 (pests)
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Accessing termite problem in Taiwan through questionnaire survey
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University
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AR B H & AR A TR ISR IV BB R 8 Reg BB HT - A &
BETORAERANBAEN T FHARBIPESHTRIOKEXLHH AL
CERZEBEH - s REUARMBAABT BTN o 25 EWE 1733 A %P
k0% 10% EEERIAE ARG EREZIBRABT Y - REAL 6
RS aBARANTE B S AEER T BB EHAAE 7 A-165m°
FHEESERBEEEZN 165mM° ATFTAET Bl 4l FULEESETRBEE N
B 40 FUTREE BNV E L - RAKRBRAGR CEREZAN =4
BRAAEETHLBIEE RS A LS R EA ZHE AN ES
RERBEIZINEA — K HEOEET AREZMHENMEHEETRERBEIK
NRBUREE - REREUKRE ~ AF] > BARARBEZINTHZER {2
B E A RIZHEFAZER - RIER - ATIRGRBEZRTFHIEERS - K
FBATH S ARBESNRHIE A RIE BTG RAEAETH A AR
BLTES fEdmE A RENRIECHAMMNLAAFREZERE REREMN
B e N B R B ARK S s E R RAE R BURAL T B 8 > (24838505 8 R
HHRFABRERMERREmMIELEER -

Ml423 (Key words) : &% 574 (termite control) ~ E B #8h A B 35 B (computer
assisted personal interviewing, CAPI) ~ /»~ K #}% (citizen science)
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Termite infestation survey of protected old trees

HieE -~ £1%4%
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FARARALEL B EMOORBEALZTALEME MERRETH E LA G%R
AN~ Bk TR AR 6 B UK FA RRRE A PR ARIE o RARE — RN
105 % 1112 AUEFPTYE - HRRREEZRITHEZ S ¥ TEHR 257
TEBETRAEZER 0 £33 100 RER N GREE XA 23% 0 F —ARBE
B mAGRAE - HP g g% (Rhinotermitidae) ##2 & 12%#& & > &4
4 B R aik (Coptotermes formosanus (Shiraki)) $21&#54%F K G 2% (Coptotermes
gestroi (Wasmann)) ; K& %4t (Kalotermitidae) /a9 %4 £ 4 7% » 6,54 38
5y & % (Cryptotermes domesticus (Haviland)) $#2 18 & #7 &G %% (Neotermes
koshunensis (Shiraki)) ; & %4}t (Termitidae) ##Ea9 23 £ A A 5% B AT1EH R,
4% a4 (Odontotermes formosanus (Shiraki)) - £ 7% F G ¥k ~ B4 F G & o
SH ARG ARBIM LR DHBERE B4 LORERAME > 648K
BRARNHRERACE - ST REB RGO RGN - BIRAED GRBEARALTRE
RE I A2BRRIBL 6 K Bk B = G 0 ™ B8 F AR AR S E 30 B B A
RN ArAR R - A R EROBAERIEEA oW EE > BREAELRE
BERMEYME R S YK (Ficus microcarpa L. £.)~ #8t (Cinnamomum camphora
(L.) Presl.) ~ &% (Mangifera indica L.) #1352 % (Bischofia javanica Bl.) #4T K&
AEBRE 105 F 9 A SHERAEHE N AIEHK 66 R~ 124 14 R~ &
F 24 X 13 43 #3117 B2z a8 E AL F 8 248% -

M43 (Key words) : £ G %% /B (Coptotermes) ~ K G %%} (Kalotermitidae) ~ & %%
& E ¥ A, (termite damage patterns) ~ & ¥ 574 (termite control) ~ ¥ ARf{%# (tree

protection)
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Survey of mealybug (Hemiptera: Pseudococcidae) in south Taiwan.

BREY B E
Jian-Jhong Su, Wen-Hua Chen
SR R AR R LA %2 4 Department of Plant Medicine, National Ping Tung
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AR A 2015-2016 F#HESEZFHEZLEFH - BEEMBARESE
86 B4k b 0 PATIR S X AL SR 045 45 K #t(Malvaceae) ~ 76 # (Solanaceae) ~ # #t
(Asteraceae) ~ & #} (Moraceae) ~ & & #F (Musaceae) ~ % A J/A#}F (Caricaceae) ~ K
A#t (Gramineae) ~ 5 #+ (Fabaceae)~ X##t (Euphorbiaceae) % - i3t 24 #t 47
A& LA EAF BB E o5 2R FE N R A AAE R EAEM A AT & 2
Bt AR N RS E R R AR A RSN B RGETE R
ER a5 BB NS (Dysmicoccus brevipes) ~ ¥t B A @y N3 & (D,
neobrevipes) ~ ¥ > % & (Ferrisia virgata) ~ % # > #% & (Maconellicoccus
hirsutus) ~ ¥ 38 1 2% &
marginatus) ~ ¥ N %% & (Phenacoccus madeirensis) ~ &8 N#% & (Ph.
parvus) ~ % N8 (Ph. solani) ~ $ & &4 3% & (Ph. solenopsis) ~ 1% %
BN #% 85 (Planococcus citri) ~ owp 5 80U 3% 8% (Pl lilacinus) ~ K- 3# 5 &
&8 (PL minor) ~ iR 3% & (Coccidohystrix isolita) ~ 4 %, B @ & 2/
# &% (Pseudococcus jackbeardsleyi) ~ & By N-#%dx (Ps. longispinus) ~ R|F#y -
# &% (Rastrococcus spinosus) ~ ¥Ry -3 8% (Saccharicoccs sacchari) ~ % % AR ¥y
#5285 (Rhizoecus variavilis) F 3t 11 B 19 #4280 PN &S
(Coccidohytrix insolita) % 2014 FMH AR EE 2 E & (T 2016 F 7 iRk
IAE) -

(Nipaecoccus viridis) ~ K\ F ¥ 3% & (Paracoccus
JL

4238 (Key words) : by 1~#% #x# (Pseudococcidae) ~ 4544 (character) ~ #7325k

(new record)
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A study on the relationship between mycophagous bird nest barklice and
environmental fungi
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i d B (Psocodea) Z %%k (Psoquilla marginepunctata) % #RVE R & i
RRELRLEBMEZRRARBEY LA THRRERABZAT LR
FRAEMEMETSHZ Y AARBERARBRETE I AT AR REHRE
ARE UMARREEZEE > AR REBERRR  BAMICEEREBEEXR
W AR SEBEEARESBERRS REZAABRR YO ER  LHAFKE
-‘iiﬁ%‘%ﬁﬁ"‘ 25C A kM h BETHICHEER  THRERBELHARR TR
AR ERN  GREBTFTEAPHMBAEES Penicillium ~ Fusarium ~
Aspergillus #o Cladosporium % 8 » H F LA Penicillium & BAE% > Fusarium R
Z e g B B S IR A RKEIEMER (73%) L ED RKETR
BAE$A (non sporulatmg fungi) (23%) > 123k 2| 3% &9 Penicillium &
ASperglllus o BT EREMEG BRABSMARRS TERE - £ EHKK
B P o BLA Penicillium Fv Aspergillus B3R Fi& S > 255 79% Kk 36% > &
D S BEFE ~ AR FAE KRG e B Penicillium R Aspergillus #2328 - 2
Rix S am i@y > i RERER - Penicillium R Aspergillus #&
$8 o F AR 0 FERE X SR & @ RE Penicillium Fv Aspergillus » it €47 7%
ABB— B A R o RATELR A B RERTUARIE Y FAL Penicillium o
Aspergillus 8@ 2 £ H364% -

m<\r

M43 (Key words) @ 2 X4k & (Psoquilla marginepunctata) ~ % 18
(Penicillium)~ %8 (Aspergillus)~ % @ 3R 5 (settle plate)~ #3 fE45 F 3k 35 (cotton

swab)
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The population distribution of autogenous Culex pipiens molestus in
metropolitan city of Taipei and Kaohsiung
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VBl 3 &% K 2383515 4 A2 A7 Institute of Environmental Health, National Taiwan
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Medicine, National Taiwan University
SR8 K24 dFH 2 Department of Bioscience Technology, Chang Jung Christian
University
VB L& K2 N H 454 2 24 Department of Public Health, National Taiwan University
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o

Culex pipiens molestus and Cx. quinquefasciatus are species of Cx. pipiens complex and
live sympatrically in Taiwan. Both mosquitoes are stenogamous, but the molestus form is
autogenous and hypogenous (develops in underground sites). Culex p. molestus was first
documented in Taiwan in 1996. This follow-up study investigated its current distribution in
metropolitan cities of Taipei and Kaohsiung two decades later. In the study, the larvae or adult
of Culex mosquitoes were collected in underground facilities in 12 and 13 administrative
districts in Taipei and Kaohsiung city, respectively during October 2012 to September 2016.
The samples were identified by the morphological features including male genitalia, wing
venation and abdominal patches of adult females. For those undistinguishable samples due to
their non-intactness, molecular identification was utilized alternatively. Polymerase chain
reactions (PCR) were performed with specific primers based on the polymorphisms of a
nuclear intron of the Drosophila Ace-orthologous acetylcholinesterase (4Ace) gene. Sequence
variation of a putative bacteriophage locus (orf7) of Wolbachia was also used for evaluation.
The testing revealed that Cx. p. molestus was dominant in the underground parking lots of
public buildings in all administrative districts in Taipei, indicating a takeover (12/12; 100%)
by the invasive species. Culex p. molestus was found in 53.8% (7/13) administrative districts
in Kaohsiung. The biological characteristics and unique habitats of Cx. p. molestus should
make it more challenging for control strategies. Laboratory experiments showed boric acid
was an effective larvicide. The boric acid-based ovitrap can be applied as an inexpensive,

accessible, and ecofriendly measure for mosquito control.

M423E (Key words) : B £ A (autogenous) ~ ¥ % ] X B4y (stenogamous) ~ #d F A K
&) (hypogenous) ~ #.F & (Culex pipiens molestus)
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Enhancement of rearing mosquito using a novel feeding device

PR HolE
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4238 (Key words) : 3£ &R 328 (dedes aegypti) ~ 2 % (feeding device) ~ K&
£5) & F 4k (mass rearing) ~ A8 % (engorged rate)
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Study on knowledge, attitudes and practices of key persons in Taipei city
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AARGLABAESILTEEHRMAR - EXRRAT T EHBEADH B E B
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M 4233 (Key words) @ A # # (dengue) ~ $4E1% %% (insect borne infectious

disease)
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The analysis of control effectiveness and epidemiological features of
dengue fever in Tainan, 2015
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M 4233 (Key words) @ A # # (dengue fever) ~ J& 48 (vector mosquitoes) ~ {1t
B % (chemical control) ~ %1% 4% (vector-borne diseases)
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Thermal fogging applications for managing dengue vector, Aedes aegypti
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HRBI G ERNREBR TR c HREREFTMFIE30 o4 THPTE RERIL
172 Rkl IR RSB0k 30 SR AR 24 TR o RER|
ﬂ%%%ﬁw%aﬁ%>X%ﬁﬁﬁﬁa&%”%é%w%u&&ﬁﬁg%ﬁ%
153 0 13 AT T A 2R84 e BBy 06 TAE o

M43 (Key words) : 32 & BES (dedes aegypti) ~ 12 F# (thermal fog) ~ 3% & &

(insecticide)



MEVEI12 3% R 323 A TA2 f % %4

A multiple membrane blood-feeding system for Aedes aegypti

R
Yi-Pey Luo
Ed#1E K%k WF4 4 Department of Biotechnology, Chia-Nan University of
Pharmacy and Science

PR 5R 60 % FURE AR fn & S 3R L3R R s Bt R BRAX AR 4 SRR E A HEE W
Bt T TR T NEXRT AR R o BB A & S8 A 69 A TR AR GE A4
MR R S A BB RRFRZERBEEMN REKFHT AL IEN o
BRRBEEREM LB ER - AEN LR ERVILRE R EBELR - 0P
N ATP TEABRAR A BB IR R o R A TR M A 47 UK B4 f iR > $R 4%
R EAAAEN R A—EEE - BT TREAKENERB TUEERE
PR EE) A BE B 3L 1 AT AR B AR R

M 4238 (Key words) @ 3% &R Bt (dedes aegypti) ~ AN I 42 o %4 % (artificial
blood-feeding system) - A I By &R (sausage-casing membrane) - & AR B
(Parafilm-M")



PMO7 R¥eREZ it T Ve ¥t — 25 3 kb ik Bf 0y 3 4

Effect of non-fertilized eggplant on population increasing of Tetranychus
urticae Koch (Acari: Tetranychus)

BEH - BORA
Wei-Han Lai, Shu-Jen Tuan
P E AL T HZL 4 Department of Entomology, National Chung Hsing

University

—EBL ¥4 (Tetranychus urticacKoch) R AHMHWELEEHX — FEHY

HHEEHE 12000 ERATEME D BRASFRAEMNDEMEMEE

w o HEFTRFR - RE KA @7 B RIER B S REA R T 4w
RGEWEFNER  AEREREFTREEA S HEEH Y REZILE > W
BRI R R0 FAEAREATH R -4 25 £ 1°Co /a2 60+ 10% & 12D :
12L RBEAA K4 N > AR Z 4 (Solanum melongena L.) ¥ T4 &% B ¥k 0 8
RAEMZARRR BARAREAETESHEGHENE AT ERBET 8
i R EF Ley A £ (intrinsic rate of increase, r) 2 0.2778
d' - #&4m3g 74 % (finite rate of increase, A ) % 1.3022 d" AR ;$%78 % (net
reproductive rate, Ro) % 68.7 > &#rHAe0 8 F M Rl A 9P HR 4.5 R ~ sk AT #7 10.0
RAB s 145 R FHEF 234 R -k~ S ELSBMEFTHNERBAE N
ER o MERGTFHEBEAEREA 1088 —A-FHBREIRE A 8894 - BEM
BATAR AR EHMMA —BEREFRARZIBE WA RERTELER
BERGSA -

M4z (Key words) : — 2k ¥ %% (Tetranychus urticae Koch) ~ ¥ 5 (Solanum
melongena L.) ~ d k& 4 & (age-stage, two-sex life table) ~ #%Z#7 % (population
parameter)



PMOS w9 f& /35 N LA A58 (Aphis gossypii (Glover)) Z [y &30 %

Defenses of four cucumber cultivars to cotton aphid (Aphis gossypii
(Glover)])

T REBR
Yaw-Jen Dong, Shaw-Yhi Hwang
P E AL T HZL 4 Department of Entomology, National Chung Hsing

University

AARTHNENRBRIAZHRBRATE N T ANLEPERZ " H#& -
"¥E TRA AR TR ) FARMAE T NEBT I ERS o KRG RE
T RRAARF N EREN C FEENRBERBRT N TEXHE | N E AL
B2 HEREIVNAEMISE  ATNRKRT T HE ) N ENLEER YR
BB R BT o B IR B E A399.7& /4 - BAE RN T R 2AE (5735
)T F L (S8T28/8) A TITE  (875.0%/4k) 0 {24 AR A A A WA
M2 hELEER AR N ENEKREXHRTLENBMEIR THE IR
N ERBBERZ SN EISE > RERTHEL "HE AT H%E ) )
ENREEARY  BEBRN TEXHMHE R TFA ) REAE - R4 N FNE
M EEE3 wkit o X THE ) D ERAEAEBERERD 40.0%8/4%) 0 BaF
B T A% (180.9%/#%) T B 24 (248.6% /%) & "IT& | (364.0%/4%) - R
BB EA "THE (69K A TEME ) C2%/%) REARS > BEIZW
"EXHE Q5% /HK) ATRTE Q5B BRI - LRAOARBRZER THE
NERAALFE T HRT R AR A A S T HE N EAERER
TANIBT R 6 A T BEAFT AR EFHMT AR EEANDEAN
i S o

M43 (Key words) : #%%F (cotton aphid) ~ ##& (cultivar) ~ F5 % (defense) ~ 424
By % (integrated control)



PMO9_1y & 49 H 3 F & Z [ B BORF 16

Evaluation of insect-proof screens applied to prevent of stored-product
insects

Wi E ~ BEG ~ Bk
Me-Chi Yao, Chi-Yang Lee, Yong-Lun Su
THIRBEEXZ B &R £ ERA &4 Applied Zoology Division, Agricultural
Research Institute, Council of Agriculture, Taichung City, Taiwan

BB ESMBEENELERREBRERGRE MEND NGk
CRAARABEERBAR @A EAMITANR & &85 R H XEE
ZHEBR B THARREEHEZHATLEIE R FASROMERAR
BUEBEAFEREEB I HAASEy S TEATEZE7] > ER 16~
24032 B sa P H e R BRELH 24 R FHFRREANE - ERE
T BHEFTE O AEREBBERALEAL  ZHRTEREFTE 16 B 24
BRI HE80%IU L 32 BB EERFEEAMEMN 12% 32 B A LHERFH
RIRFEE R EFARE 000 14% - BARF @ BEFELEARSESL
Mt SR RER s B A RIB16 B 24 B 32 B HEEEER
5 5] 2 83.5~90.6 Fu 7.8% 0 K # 4L B 46,7348 Fu 0% ; K R B B8 A 556~
34.1 Fu 0% > A BB A 6.53.5F0 0% ; Ssk e g5 A 44.6 ~ 39.4 F0 28% >
BB A 27.5 265 F0 23.7% o dboh > Z MR E Sk s34 o B By 2548 24
NEEBARTERERRLE SEATEFREER RERARBRERT 400 32
BA YD SMYMIEARSEXREH TG BEEENBEHEHBRES -

M 423 (Key words) @ 2% £ & (stored-product insects) ~ F¥ &% 49 (insect-proof
screens) ~ £t 3% (Rhyzopertha dominica) ~ 3£ % (Sitophilus oryzae) ~ 4x¥% (Sitotroga

cerealella)



PMI10_ 25 M A A% K 8% F AR 3F R A A A 4E A Fe BrAEth 2 By 76 JE

Host preference and the application of using Jasmine orange as a trap
crop for Diaphorina citri (Hemiptera: Liviidae)

PRI R~ shdedf ~ ek
Jian-Liang Chen, Ting-Hsuan Hung, Shiuh-Feng Shiao
I EEREA Y B LE L E 242 Master Program for Plant Medicine,

National Taiwan University

AR E BRI MG F R B EE LN — ZMMAG KR (Diaphorina citri
Kuwayama) # " A E 25 #H F EmFH > LEFTERAFTRTE— A
(Murraya paniculata (L.) Jack.) 1E % Fa BV 43803 2 PLEE R SR 43 AMAR B Z ALK
UM LT EEM Y B ARETEETRERE T KRB BENT
EWmELE LA RARNBL RREREAE AT ARAEAGHEDZ B
77 o HGE R AR Ao A AR EATIGBHE Y JE B 3B S RE BT AN MG ARERE
H— RAFER 48R SR AR B3 = 69 AR B SN E 7T FRIE 4 8 mAe Ak Ak
WERBMRAM R T MERA LA S — R EZ ABRITIEY 9 A RBFEAN °
R Pl R SR B R BT AR 9L A AR AN FE R SRR BE F BERE TS LT
F—REBANAEBGBINEROMIE L 283 ARRER LA FBTR
AMFARE > BT AKFETHFOAR LA ERBRELER > & FF
B ANBEENHEE L F_RBRER  ABV T ARSBAREERRBE
BMAG > MBI BT EFAEAG L BB A ARG RSB EEAEA RIS
FoBTABHAREEAR —EREZFHIPAR -

M523 (Key words) © 4% K & (Asian citrus psyllid) ~ ®# % (Huanglongbing) ~
A #% (jasmine orange) ~ 4 1B 4F (host preference) ~ FaFHE4 (trap crop)



PMI1 & A N &) H e N g ok Hm T84

Occurrence of Thrips palmi and melon yellow spot virus on cucumber in
greenhouses

BRYE 4o ~ AR ~ FRRE
Yi-Ju Chen, Feng-Chyi Lin, Ying-Huey Cheng
TR B X% B & B ¥3:X5 A7 Agricultural Research Institute, Council of
Agriculture, Taichung City, Taiwan

# % & & (Thrips palmi Karny) %# /NZ3E5% (Melon yellow spot virus,
MYSV) 258N L& EhnhER STt AA T RIFEREL ~ & M4
5o BEEKAERAEZ AT ALE FIBEILH NS T H HRLEE MYSV
REREBRARY BEBERHRARECIRERI BELATE SRR
WS~ hERZEF ML LEHMBARER 30 KARERERBITERELES
% 7% %t >4 (Enzyme-linked immunosorbent assay, ELISA) #:#] MYSV J& & °
B EEAMBMBIRFERLNERE S 0 B ARG EENREHBCR - BE
e RF T h A BER S > UHL LR FH ELISA R AT Em R &4 MM
A o FIARME BT 0 NE R — 3R R R AR 10% 0 dam AlB B BARAN3.S
B Fo_BBEREE 60% M BEFEE 375 & HATHAEARASTH S
FHAZIEMM (R*=0.66 > P<0.05) - % —#itF & &1 B AL MHEHEZ MYSV 54
AR B LA NLE B PE ZREEHLETFHEURD B3 &R
B BT £ B 3L o

423 (Key words) © &% & & (Thrips palmi Karny) ~ # N\ & 385% % (Melon
yellow spot virus, MYSV) ~ &4 5% £ (insect-borne disease) ~ 4/~ & £ (insect

vector)



PMI12 % m b B AR R ENA LN RN R 3R BITHRE 1535

Infection, dissemination, and transovarial transmission of Tomato yellow
leaf curl Thailand virus in Bemisia tabaci

BB WEAE S K ER
De-Fen Mou, Chien-Kuei Hsieh, Chi-Wei Tsai
IEERERLHES A Department of Entomology, National Taiwan

University

Tomato yellow leaf curl Thailand virus (TYLCTHYV) is the major virus causing the
tomato yellow leaf curl disease in Taiwan. Studies of the transmission biology of this
virus and the relation with its insect vector, Bemisia tabaci, are critical to the disease
control. We conducted an indirect immunofluorescence assay to detect the virus-infected
organs of B. tabaci after 5-day acquisition of the virus. The results showed that
TYLCTHYV infected the midgut, gastric caecum, filter chamber, salivary gland, and
ovariole of B. tabaci. Moreover, we conducted a time course PCR assay to investigate
the dissemination of the virus in B. tabaci. The results illustrated that the hemolymph
and the salivary glands were infected with the virus following the infection of the
midgut. To sum up, the ovary of B. tabaci was infected with TYLCTHYV, and it raised an
intriguing question about the transovarial transmission of TYLCTHV by B. tabaci. We
further investigated whether TYLCTHV can be inherited from the mother to the first
generation progeny of B. tabaci and can be transmitted to healthy plants by them. The
progeny of viruliferous females were analyzed by PCR and transmission assays. The
results showed that TYLCTHV DNA was only detected in small portion (10%) of the
first generation progeny, but no virus was detected in the test plants inoculated with
them. We will further examine whether TYLCTHYV replicates in B. fabaci to acquire the
comprehensive knowledge of transmission biology of TYLCTHYV by B. tabaci.

M 4238 (Key words) @ 3384 % 880k % (Begomovirus) ~ Fal 3t % 7% % o HA]
(indirect immunofluorescence) ~ J& 4% & & (insect vector) ~ % #& (tomato)



BCO1_REREAKGEE F B R 25| 8 R

Effectiveness of different concentration methyl salicylate on attracting
natural enemies

FRlz ~ mBR
Yaw-Jen Dong, Shaw-Yhi Hwang
P E AL T HZL 4 Department of Entomology, National Chung Hsing
University

A RAE R B R KA EE FBs (99% ~ 10% ~ 1% ~ 0.1% ~ 0.01%) #Ee&
EERNBERBRATAEFHEZRBEBRYUE - NOE A AL AKGETF
BT efAR AR DRIt S A2 HEHBESNHRBE 214%/%
wR)HF 01% RIBMAamEE NBiEHELEE M46%/35k) BESNHE
99% (31.8%/254R) ~ 10% (32.4% /Z54R) ~ 1% (28.0 % /Z48) £0.01% (32.0%/%54R)
RIB KGR FEREZERERTBATEHRAG BB T EMRE%R LU E
R1%RIEE (72 B/F4R) MBRE SNHRBE G.68/3K) L F0.1%KEH
Prifsg 2 N BiLE R B E (182%/34R) % 53 10% (10.2%/354k) &0.01%
(9.8%/354R) BEIEmiegi it 99% (11.6%/364R) RIFE £ £ 0.1% KAGE FEs
BB ECHRBRBESINZIEBRE AT 2RI T %L PoE A AL &
HBEREOEHRATHEE S a9 E0S - RIS N 2GS - PISEABE
HEHAEMRK 2 FHBRBEEEE -

4238 (Key words) : /K458 F &5 (Methyl salicylate) ~ /)]s Z fE2% % (Orius) ~ ¥ #
PR E 5 % (Campylomma chinensis)



BCO2_ N EmEFEF FR N EEHABELZFERR

Using Samia cynthia as mass production host for Anastatus japonicas for
Tessaratoma papillosa suppression

ZiE '~ mEm - HEE ' ERR’

Yi-Hui Wu', Den-Jhen Wu', Mei-Chun Lu', Yi-Yuan Chuang *
"R EAE Y EEE ¥ RS Miaoli District Agricultural Research and
Extension Station, Council of Agriculture, Executive Yuan
‘At EBALLEL A Department of Entomology, National Chung Hsing
University

B % (Tessaratoma papillosa) %3 %R € & E & B F# (Sapindaceae)
FEHIBATER Y ERZABRE S M- (Anastatus japonicus) B 2 B AT &
BRTHALTFALRETSIFHOARALIEFAMERM - LM E B 428 (Lepidoptera)
* % s #H(Saturniidac) » #& 25~27 C » 70~80 % RH @3235 T » 6 ~ 45 & 48 27
SRl & A 10 ~20-25 & 15-20 B > P E—sEs AT & 300 Skiop o s
KENERENFAFTEA BHPRBAETREEHEFT EHM - Bt AR
BB (Samia cynthia) SPAE AR R EF X > &iBIF% 12 MARKEATR > &Ex-F
BT AR R 3 5-10 B MEF AR S RTTURSFA 42+£07 @
BRMER 4% 20 B TRRAEFTELMEATFRFTAER - FUBRKREFAR

BRI B KB AR A R EH SRR TR BEM
FHRFI T A KBRS ST RAHAT 3.6 £ 07 B 48 £0.7 &

FREAK —2HERELE Mo FROBSEHEESILEENA S 3.0:06
B 44:05 HUMTRBEELE KW PERETURMEIPEABRTE
FREH TR EFRTHEERTHARTAEGHEZTAXRE BATCEL
MERXEA TR AN ARERANRE G SATES LGSO LM S -

423 (Key words) @ ##k# % (Tessaratoma papillosa) ~ 88N (Anastatus
Jjaponicus) ~ & kB (Samia cynthia) ~ #/X£)F (successive rearing)



BCO03 NE¥B4h &5 & £ % (Psyttalia fletcheri) 2 % ¥4 R
AR R N EZ X T F A EHFES:

Biology of a specialist larval parasitoid Psyttalia fletcheri and the
parasitic interaction with a generalist pupal parasitoid Dirhinus giffardii
in melon fly

Fy '~ RGE EBR
Wan-Ting Huang', Yi-Hui Wu?, Yi-Yuan Chuang'
VBl srop Lk 2 2 5% 4 Department of Entomology, National Chung Hsing
University
THREEYEE % £E E £ %R 33 Miaoli District Agricultural Research and

Extension Station, Council of Agriculture, Executive Yuan

JINE #E (Bactrocera cucurbitae (Coquillett)) £ &% & 3 E#+ (Cucurbitaceae)
VE BT GBS E &% 0 AR BRI E 54 280 7 £ ¥ Psyrtalia fletcheri
Silvestri ££ 13~ 1823 +~28+33C &% 5 AR BEBEETHAMER » &1
i~ P fletcheri #yif ~ Hem ST EF4 18C Bk 2% 4% 203 + 89 &
187+95 B ;4122 & 18-23-28C # 3 ﬁi?m}#i&iﬁﬂ: B RIAFAEEN T
RFAEZEZREN > MUk 23C BETE B ERAERE BT AR 4T
T & 116.6 +16.5 ﬁ%;ﬁ’é%,ﬁm—ﬁ;mﬁréﬁ%ﬂa EZR AR BE P
fletcheri W) F 24T BHREFAEZIPMERSZ EANTIELY S FEFT F M
FoMTFAENYNBRERBYMBEFR - 2 B AIKTENTRELY AL FE
BEAGBMBEFTEN  BELTARLE 23C SFRPEFEZHIPNE 80 B >
B #ei® 8.0 B NI A Rk o sbo 0 IW3IE P fletcheri & K R B /) ¥
(Dirhinus giffardii Silvestri) ¥} /NEF ey F AKX TR > &R BTINT B %) 5 R
YR 55 BAE A P fletcheri AR RE/NEF A 24h B8R IE4HE NEFHERIL
Fonh 81.2+2.6% K 68.5+7.4% i /NFEELh &Lk P fletcheri %4 » 4k
MR BRERRENETAYRES  NFEILE S 49.8 £ 88% » #AT —F
RIEHXZBEEZR W T ERB TS _RFTARLRERAN AR RSAE
WEAL T A B R -

K422 (Key words) @ INE#E (Bactrocera cucurbitae (Coquillett)) ~ % && 3 4 ¥ /J\
# ¥ (Psyttalia fletcheri Silvestri) ~ # K, % B |\ (Dirhinus giffardii Silvestri) ~
4 X B M (parasitic interaction)



BCO4_#1 A F BN By o6 3 Bt % X R34

Effect of releasing Anastatus japonicus (Hymenoptera: Eupelmidae) on
controlling Tessaratoma papillosa (Hemiptera: Tessaratomidae) in
Taiwan

TREBE S RXE~RES
Tsui-Ying Chang, Wen-Hua Chen, Jun-Ji Chen
SR R AR R LA B % 4 Department of Plant Medicine, National Pingtung

University of Science and Technology

F B N¥ (Anastatus japonicus) B AR B -~ ¥ FH (Hymenoptera:
Eupelmidae) % ¥ 703 A M 97 3 £ 3 > 104-105 F5> @ RIREBCF BUNER 6 54
ko B 104 SEAAALEZHTIHEREBREZ HEE RTINS
FAERSREAR 38 B 21% BAZBALEACHBREFRFEARTRAZE
71.9% R 63.2%  tas¥tim (REXKE) A4 BB RFALARERTS% &
FRRASEREBR _ENERATERFAER FLEHEE R R R
NEEFAERTE 207% mMEREHER G EBEERINAE 11.8% FAEEK 105
FLAGREABR _BERTFHNE @FEFf HEBELIPORTAEREERE
HMRBIFERZD > AGEBIK 56.8% #HF A FE ~585%61.9% ~ 63.1%£78.6% -
ER WML mERERMK 304% HFEF - 39.3% ~ 44.8% ~ 48.4% K
68.7% : MBRIFFBKEWNITEERE - H a2 ERE G 208 %A % & 97 & R 052
H 88% FAFR  HHMHAMKE L — BB HEHFRALE Bt iR Lk
BT A FHIEFHEABT B Ema il EEs—8s S0 EABH AR
ERFr RERENRELA TR NEREREGRN > RERE TR MR
P AR A REER K BN B R 3L R AR e A L B AR B S Ak e 2
WeBE A > THRRBERIB AL R BT RABER LA B RE M -

423 (Key words) © B N (Anastatus  japonicus) ~ %+ 46 % (Tessaratoma
papillosa) ~ 3 % ¥ (parasitoid) ~ £ #5745 (biological control)



IDSO7_ & 1R X ~BEwEEs AL

The distribution research of the sea skater Aslepios apicalis Esaki
(Hemiptera: Gerridae) in Taijiang National Park

BLd ~ 7 XA
Chin-Miao Liao ~ Wenbe Hwang
M EHREAEFNLRFZMLE A Department of Ecoscience and

Ecotechnology, National University of Tainan

SIBRELAEABENA SR EZEMREE R GIAPFERN BN K S Bk
WL ARE R R RES N 2015 FEAESIRRE ARRBAERERAE 1924
LR R Btk AR s B Aslepios apicalis (Esaki, 1924) » J£ J AT 09 32
FEMA GBS MAS TR TAA L E— S MEARR L - AR AE
I B A8 69 IR T8 Ao BHAR B £ IR A BHARAE BB AR E 0 5 30 2015 F 20 D
AEE R 2016 FAREFT B4 mm B E A MR GHE SO H KE LA
EWRFEATREER O R AATI TR K B8 — 5 1 ok 55 R & B B0 25 545
e mBERBETRREEN 2015 A D AEHEHN 4 AR 10 A ER
%2016 FAMRIBU S AS B 4~5 AFBRECHKE RAEH 6
~ 7 RAIESRBI B S B IS S DA S LR P LR KFHES
295+032mm AT TR E-FHE A 0.94+0.08 mm: S EE K-FHEAE 248+
0.16 mm > A7TA4 4R -F34ME & 0.82 £ 0.04 mm » ik 556958 &k R AT H AR A%
At ®E:p1a<0.001, 5% n=18, #H n=20-

sz (Key words) @ w3E# 8 (dslepios apicalis) ~ 7% (distribution) ~ 4z &4k
(mangrove forest) ~ £ /LB %/~ & (Taijiang National Park)



IDS08_& M3 S M A E AR SR ZER

The diversity of oak gallwasps in Taiwan and its significance to the global
diversity

a2
Chang-Ti Tang, Man-Miao Yang
P K2R 52 %4 Department of Entomology, National Chung Hsing

University

2IRAHF 1,000 GRS C4otE 0 B K S HniE 3%} # (Fagaceae)
J A B A 52 B (Quercus subgenus Quercus) BB E X EEMR L E PR
M (BELE) #LE: FLE) RE (RELEHERTE) @A ERk 34 &
VARRAE R B By o E MY A o R REBARFFERE (Castanopsis) ~ &
G (Lithocarpus) YLRite/B & MM =% (Quercus subgenus Cyclobalanopsis) &
S b s o AW G A BRI S 2 S sk 0 R B G B AP R 48
RETRAKRERENART PAEET RIS RLTESHMEE R
MEZM - SEBANZIHAMERER TN ELHH BLEBATEGAHRM
ML L 0 428 0 A BRAR BT P13 S A2 B 6 B 14 0 RALB RN o Rt
RALHE LRI FHEN X HE LM S A > B AT C3Lsk 115 M 8mH
Ao AR 4 B 28 MR ASBHEEZ T X 0 B ARAT 44 RARBHELEE AR ST
A& o BB AR RN A FE 0 A PR R AR 0GB L A, SR T AR
AR —F Lk 4282 DNA 2 cytochrome b (cyt b) 3 F A RI AR BHEL T AL F8
Mz AREZR > BBIAHELPRBESNES Cerroneuroterus vonkuenburgi 2 7R [5)
RO BBV ERRVEREAARN ZELBRXLER Al 7 B 25 BHimiE
Hv 2 BAMNE - AR RARR B SE X REHBHGBEEZF
o REBFEANLE I AR R L F £ X MBI e — SRR EA -

00|
\\\

-
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Mlé23 (Key words) : #2418 % (oak gallwasp) ~ 3% 3+ 4t (Fagaceae) ~ $&8 (gall) ~
# RE#& (morphospecies) ~ {53 Ik A 78 (cyclical parthenogenesis)



IDS09 R [ dh & & i s ¥5 8% Afronurus floreus ¥1 Rhithrogena ampla
ZIEFEL )

Population fluctuations of Afronurus floreus and Rhithrogena ampla
between streams in Wuling

BRE LR S EE
Jia-Rong Lu, Ming-Chih Chiu, Mei-Hwa Kuo
P K E R A2 %4 Department of Entomology, National Chung Hsing University

AR B LR R FE AR LR+ (Heptageniidae) Afionurus
floreus $2 Rhithrogena ampla W e =254 % - B 2003 & 2 A £ 2016 F
4 B BFWRAHL EE - EREE ~ FHLIERABERBARES 0 BEK
¥b DA4TF 48 KK 48 (Surber sampler) #£ £ 6 A > £33t 14 £ HE T F 0
B R R ERE > A4 EEETRGNEARE pH BAE - BERETHE
FAREBAT - AREREBT > RFUEZBEEA NS 15 om T » 53 R#&E&E
3| 45410 & R¥swt R ampla > PREEEL A. floreus 1£ 815 €% % - LB ETF
W BHyh R oampla WEERTFEEBRE TG A floreus BILARBEB % - REF
WEEAR - KR EPRERFETE X R ZHEERS > LAZBRES
B A7 R EIRIRAF A floreus - SKERFHEBENRNIAR— > B LEBETH
BEREEEYH R ampla RBEZLERE - KBRAHTHABELELE - BA =
ELEBBEBE CETHHATE CREETH A floreus %L HE - F
BEHERKBADE L% A floreus B2 ETEALE -HERERAIEARE
M T RAERBANERER - F YA SBAFEGEAR NREIIHS  HH
BEA—F5HRZATLARE -

4238 (Key words) @ k4 L 8% (aquatic insects) ~ j& ¥5#5#} (Heptageniidae) ~ ;%
A BE A (stream ecosystem)



IDS10_% L F # 42 ¥ 49 & &4 48 48 R,

Termite species composition in the feces of Formosan pangolin (Manis
pentadactyla pentadactyla)

Rt~ FhHr S KRR 2hsT
Chun-Chieh Liang', Ching-Min Sun?, Kurtis Jai-Chyi Pei’, Hou-Feng Li*
"B R R RALET A SR E AL Institute of Wildlife Conservation,
National Pingtung University of Science and Technology
2B LR R A K2 A M B R AT Graduate Institute of Bioresources, National
Pingtung University of Science and Technology
B R EKRLBIE AR College of Environmental Studies, National Dong Hwa

University
YB3 K2 52 4 Department of Entomology, National Chung Hsing

University

BRALEHRLSE EERRACHEDAREL  EABRZATHEFARY
ARG HLORMBHETAIETREATEH TFLFEZHEGERR AT
ASHHFLFRRAGEZIAR > $UBEARNG T L wE Ao REFIMTAR
RAEZ MEFWHWENBRAARLSEVDEGHGILER  JEFRE AR
(non-invasive sampling) ¥ 24 e EH N ERABRR U E » wHE ~ £
RE AWAGYART BCRAER - AARAERELEF L FaHES
BA o EBR 102 & 103 FREZHegGskmn o tbsdkd FRiibe gk
AR~ R3A DA R T RAERAE  KRBEHEIRIFLEAHEI L RE
ZAMME (@ =0.7799) LA GHRRBEARTAZ > FHELBARGERBAE
BEGMEGEHEGIL BRI H RSN P EEROEES 20 AEELE%
(Odontotermes formosanus) ~ /|» % @ ¥%& (Nasutitermes parvonasutus) ~ ¥ P & &
¥% (Pericapritermes nitobei) R & K13k 8 %% (Reticulitermes flaviceps) > &-#1#& 1 3
SARELTLESH B 100% ~ 75% ~ 25% K 0% ; BZER] A 100% ~ 80% ~ 80% &
20% > B SMAIAE A EE L 50% ~ 37.5% ~ 12.5% & 0% BEA A 35.7%
28.6% ~ 28.6% B T.1% c £ B L AGMHARBARELLE L 926% 0 BE
785% c BT HE B L ARAFLFERZNRMRR  AURFEAHER -

M4tF (Key words) : F . ¥ (pangolin) ~ & %% (termite) ~ HEki& 547 (fecal
analysis) ~ €% (food habit)



IDS11 %A LBkd & 4% F L F HeE G & 58 4 2 47

Analysis of ant species in the feces contents of Formosan pangolin (Manis
pentadactyla pentadactyla) from the southern part of coastal mountain range,
Taiwan

LGRS TR 3 SRR S R E T
Ching-Min Sun', Chun-Chich Liang?, Kurtis Jai-Chyi Pei’, Chung-Chi Lin*, Hou-Feng Li’
"B R R AR AL A WERHE Graduate Institute of Bioresources, National
Pingtung University of Science and Technology
B E R A KL A SR B AR5 Institute of Wildlife Conservation, National
Pingtung University of Science and Technology
SH s R EKZ3R3E 2% College of Environmental Studies, National Dong Hwa

University
Y B 3L AL 5 K2 4 M2 4 Department of Biology, National Changhua University of
Education

"EI Y EARE L HELZ % Department of Entomology, National Chung Hsing University

BFEANT MR %M (myrmecophagous) & % % L ¥ (Manis pentadactyla
pentadactyla) &R RIRE T > S5k iE i R84 & > A RF 2013 £ E 2014
FoRESRER LKRGERGF L FHE SR T OB EARRTH L (&
24 A2 11 A %F 12 AZ 3 A) - AARaEHHETR 10 1 eE) R
HARIER A AR » AP X G 695K A AT MR Z 0IRIE o R
QPR G - DI BACIBRAR - REAYEFNEE c EREBETF L FHEL
AP (n=36) £o%Ed 5 BEEM (FREM -~ LAREF - SR EH - FEBRRREFH A
BREHEH) 2 40 fE355% 32 iRk 8 AL THE)  tRATAFEEAN
WML RIAE 8 HFAMBEEL I RmEY 20% KA A TH RBAERA
(Pheidole nodus) (100%) ~ B &£ E L ¥ (Camponotus monju) (88%) ~ # 71 K 38 % ¥&
(Pheidole fervens) (69.4%) ~ & KRB R 74 (Crematogaster schimmeri) (66.6%) ~ & 15 tm
ZA4tER (Leptogenys kitteli) (63.9%) ~ & %44 E L%k (Pseudolasius binghami) (63.9%) ~
SR kL (Polyrhachis illaudata) (63.9%) R &% K3t A3E K ¥4 (Pheidologeton yanoi)
(58.3%) = & —F b7 > BFPEF (n=20) HAEF 33 KN > Bhrdkd o) FH85
HFEE A 0.6 4 (£2.9); B FHHEF (n=16) 3R 34 G - FHPkdeg Y
WHEEAES A 103 & (£3.1) A% ZEBRK LI FHIENGERET BLE)
FEEE 85 L (B 10 ) b BrAFLFOMEY  BRESERS -

M423E (Key words) @ £ % LW ¥ (Manis pentadactyla pentadactyla) ~ 3% #+
(Formicidae) ~ &1 (food habit) ~ #E:E (feces) ~ # & LBk (coastal mountain range)
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The Comparison of epigeous insect communities in windbreak forest and
grassland in Sicao and Qigu in Tainan

RIS~ T XA
Ting-Wei Tsai, Wenbe Hwang
IEH REA LML 4 Department of Ecoscience and Ecotechnology,

National University of Tainan

RE R 2015 4k A w5 KMo B R FH 4R % APt 2w E R L ik
W& RS L dh ey At A SRR AL ERAN—F - AL
&) & ¥ 3% A Shannon-Wiener Index > #r W #& % M A3 4 E > i K
Wainstein’Index (Ky) #4THEEME] R &a sty A8 MUMELLE - 15 47 1 & 10 A
BB LR BT E 13 B 43 F 239 44 7730 A YE RS LAY
B 97 # MHYERSELABYE > [EEHEE 50.05% ; L mER
BB BBy Bk % 5 & 198 #& 5439 & 125 4 2301 % - £ R EARH
A S AR R AL b S KA B TE B A B 2 &9 5 Bk 4E £ 145 B
MR E L (322, 2.47) > 124w % K a B AE S AR SS Al 3T (2.74, 2.76) °
WA % Ko REag R s 3 s 412 MM R IR AR AL B A
265 B R AARERR FIE— TR AR ER > BEMK
QAR A TG SRR A X TEBF  MmE AR - 2% XFaPe 4tk
tbfrie A XA S o Bl — AWy AR ehsa s 3 2 2 AR 9.81 18
#, 15.40 -

Bil4233) (Key words) @ 4 &85 (epigeous insect) ~ [ @4k (windbreak forest)
H b (grassland) ~ %2 % X Fa B (pitfall trap) ~ %48 X3 % Fa M (baited pitfall trap)



ITO1 The preliminary taxonomic study of the Tachinidae (Diptera) in
Taiwan: tribe Blondeliini

Yu-Zen Huang®, Takuji Tachi®
Graduate School of Integrated Science for Global Society, Kyushu University
’Biosystematics Laboratory, Kyushu University

All Tachinidae are parasitoids of other insect or arthropods. This taxa have
potential ability to be the biological agent because of their hosts are mainly
herbivorous insects, such as larvae of Lepidoptera. However, there are two reasons
that make the ecology and ethology of tachinid flies difficult to study: 1) because that
tachinid is the second most speciose family of Diptera (8000 described species and
more undescribed) and the most of the characters are homoplastic, the classification
and identification of tachinids are difficult. 2) In contrast to the Palearctic and
Nearctic regions, taxonomy of Tachinidae in the Oriental region has not been
comprehensively studied. Therefore, this study began with the taxonomic research of
tribe Blondeliini in Taiwan. The Blondeliini belong to the subfamily Exoristinae,
which is the most well studied subfamily of Tachinidae, and highly diversity on the
morphology and oviposition strategy. The identification of the study is mainly based
on the keys of Crosskey (1976) and Shima (1979) at the level of tribe and genus. The
materials are from Biosystematics Laboratory, Kyushu University, Kyushu University
Museum, National Museum of Natural Science, National Taiwan University, Taiwan
Agricultural Research Institute, and University of Kang Ning. In the previous record,
there are 17 species belonging to 11 genera in Taiwan. Our results demonstrate 11
species of five genera newly recorded from Taiwan: Admontia Brauer &
Bergenstamm,  Compsiluroides  Mesnil,  Lixophaga Townsend, Medina
Robineau-Desvoidy, and Medinodexia Townsend. The taxonomically important
features such as male postabdomens are presented in this study.

K 4237 (Key words) : Blondeliini, Tachinidae, taxonomy
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The first fossil wedge-shaped beetle (Coleoptera, Ripiphoridae) from the
Mesozoic of China

5 12 e 23 20 g2
Yun Hsiao®?, Ya-Li Yu*®, Cong-Shuang Deng®®, Hong Pang?
'R 44~ & g8 % Department of Entomology, National Taiwan University
2¢ 1% # 4 &8 e School of Life Sciences, Sun Yat-Sen University
TR < F 24 &8 e College of Life Sciences, Capital Normal University

= =% # (Ripiphoridae) & - # 5 2 igepe 2 7 f > 5 FF 24 s
WA FERL o HR T FEEFURD P frif 2P o p e *iaﬁ 400 B2 4
ﬁ e drihd 4 KA R R AR A T b a B A Eg PR (Y F
) feiz Wiz (P v Fr)o? Wengffep t 277 457 1923 £ T pifd =
L EPNARF R BEHREEF Y "‘f K sbiyﬁ—,ﬂi\«fﬁl” v F R R
FeF it T REEFRGME ROV EF R AL RAN I P F o LR
e 4 ﬂ;fﬁ'*sap CECRERFRA R gim#mfé v Ed AR A g
SRR B FEAfeR i P ik FT Ll (9 165 BET) ATy
i £ T ;{ggg;;;“@;;rs » #baj + 4p >t Pelecotominae 4 Ptilophorinae = i 7

1
e | o & g

EEIRE A5 & 558 ~ W BURE £ B RE B0 AL 2 IRgE N
FEENEA BLP B2 RFFH O RPFEINT PSR EAET
(incertae sedis) » Af& 5 ~ 3 4P m ¢ FrE R E S it Bl b R4
P F A AT B P ] Pelecotoma (Pelecotominae) v 2 4p Fe 3 K
Ak AT BN RSB AET N R AT BB S
o R RuEp e F Y 5 HIp IFH ?‘C* e 2 BT FERLFHEFT A

PO AL FEFCEFY o

B 43w (Key words) : ®f42 p (Coleoptera) ~ = =3 # (Ripiphoridae) ~ A # 4 #f
¥ (alpha-taxonomy) ~ + 4 #+ & (paleontology) ~ ¢ % %% (Middle Jurassic)
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Discovery of Stylotermitidae (Isoptera) in Taiwan, with delimitation of a
new species

ITdF-~ac-s3is48
Chia-Chien Wu, Wei-Ren Liang, Hou-Feng Li
= v 21828 % Department of Entomology, National Chung Hsing
University

P ERTY RESRE T AT LA AN RO K

(Archotermopsidae) ~ + v #% 4 (Kalotermitidae) ~ # ¥ #%4* (Rhinotermitidae) ™ 2
vkt (Termitidae) » 2 iPiT &0 o L H bt |2 507 0 870 kP85 4%
MAAP FR- fAF APk f 0 kfL (Stylotermitidae) 448 > p - FMF &
e PR EBATH - BREAEE LRATFWERT AR RPAERY
M AT M e A f 9 R EH - A B AR Y Rk Stylotermes &
MMfgA syt AF BT F B R s F AR S kd Lo d N H A YR
R BRES > A0 RPAR S BRTE 9 B E- G AFRE T
WA TR A P A AT S A 2 M Yo AT F AR
ARG R F R TRIBET N A6 A A s

M~ 1IRZ FRA AR F R ST A SO R HE SR A A
PR G - AT AP TR EAR G KL E £ 4 F A7 (16STRNA £ COll) >

PR LA AR RO 2 AT VARG AR 9 R A BRIE

B oeniz o

B4z (Key words) @ A # ¢ ik (Stylotermitidae) ~ & 4 & &% (wood-feeding
termite) ~ A7% &4 (new family record) ~ 7 11545 (DNA barcode) ~ 4+ #& % =_
(species delimitation)
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Revision of the Taiwanese cryptobiosis ant species of genus Ponera
(Hymenoptera: Formicidae)

A s hEs s Hps
Chi-Man Leong®, Chung-Chi Lin?, Shiuh-Feng Shiao®
'Rz 448 e g8 % Department of Entomology, National Taiwan University
R0 frge < 4 &4 & Department of Biology, National Changhua
University of Education

The ant genus Ponera Latreille, belonging to Ponera genus group of the
subfamily Ponerinae, is represented by 57 extant and 5 fossil species in the world.
They mainly distribute in the tropical and temperate areas, and nest in rotting logs or
soil under stone. Particularly, genus Ponera has the highest biodiversity in Taiwanese
ant fauna, and ten species have been recorded. Ponera species are cryptobiotic, mostly
forage in leaf litter or soil; so they could only be collected using Berlese funnels or
Winkler’s extractor. However, only limited ecological information about Ponera ants
have been published so far, except that Taylor has observed Ponera of New Guinea
accepting diplurans, collembolans, and spiders as preys under laboratory condition in
1967. In 1986, Terayama described Ponera alisana from Fenchihu and P. chiponensis
from Chihpen. He also reviewed Japanese Ponera species in 1996, and some
paratypes of P. tamon were collected from Chihpen, Fenchihu and Jiuyuehtan of
Taiwan. Then in 2009, Terayama described four new species from Taiwan: P. rishen
from Riyuntan (Sun Moon Lake), P. shennong from Kenting, P. taiyangshen from
Nanshan-Anleng, and P. yuhnang from Taipingshan. In 2014, Terayama reviewed
myrmecofauna of Japan and found P. bishamon also presented in Taiwan. After that,
additional two species of P. takameni and P. japonica were also recorded by Lin and
Wu in 2003, and Wang in 1992 from Taiwan. In this study, we briefly review the
Taiwanese Ponera species. And we report the first case of Ponera species hunting a
young earthworm (Haplotaxida) in Laboratory as well as using an artificial trap to
collect these cryptobiosis ants. On-going studies include the continuous basic
taxonomic works; and hopefully, knowing more about the relationships between the
Ponera species and their symphiles.

M4z (Key words) @ 4~ 254 (taxonomy) ~ £ 4 |+ (cryptobiosis) ~ 4%
(Ponera) ~ &% #* (Formicidae) ~ %2 p (Hymenoptera)
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The altitude distribution of Orthopteran insects in Taiwan

BRI E
Ming-Shu Chan, Jeng-Tze Yang
= v 21828 % Department of Entomology, National Chung Hsing
University

CENARBRLIB IS ES 2 - > B BFIIFRFTILET 2R
Ahf EwH  ARFEHIFLGORE BZA 7 BTF TR 2]
e ? R SR R FRERETRD AR £F 18 BiEE O ET 13fEEF
AT LB AKRA TS 2015 &# 2 14255 B B - S5 ¢ s
B AT o B3 705 BHRA o Fe i i 5 117 BAEAA > B A
P 64 fleh 12.8% - & fLF At A w5 sl (Acrididag) 454 & (64.4%) - i
#41 (Gryllidag) 92& (13.0%) + & 4% (Tettigoniidae) 88 & (12.5%) + ¥ s& 42
(Tetrigidae) 68 & (9.6%) &% 44 (Gryllacrididae) 2% (0.3%)- 43+ % 4 7 117
A f AR 0 & FLF A A u] L85 28.2% ~ &AL 26.5% - dRikfL 2220 - ¥ 49
F121.4% ~ R4 A L7% 0 A1 AP B AR o FI ARG R E R LT o
AR B A B> 2 1,000 2% 5 BFEA S S P s B B AAEE T
hip A dchk 5 S 01k 745% > @ ¢ AR5 BLT% hfiefl Sk o Kk
Fa {iﬁ;}i it 64.6% B % > % BABP L MEHEH e A 'ﬁ N E R Fas A
B oA A8 B A B B B Y % & 45 8 (species richness index) ; 5 % BT ¢ A 4%
E*ﬁ g hfEE E::Fp@:fa 017> B4 % 008 A ¥ »m s KRR HciEE ™5
003 g5k v @ fipdAchs M > P L F o9 ARIAFHFLFDERTF

M4t (Key words) @ /& # 4 # (altitude distribution) ~ & 32 p  (Orthoptera) ~ #F 4
# & (SWP)
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The population property and predation rate of Orius strigicollis (Hemiptera:
Anthocoridae) fed on protonymph of Tetranychus urticae (Acarti:
Tetranychidae)

SRR - BURA
Yi-Ting Chung, Shu-Jen Tuan
P E KL L HZ % Department of Entomology, National Chung Hsing University

& H R itk % (Orius strigicollis (Poppius)) A& M @B T ¥ LA
THEMRB HTHRSANAES o B85 &% - o 2541
C =BIEE - ABHERES 70£10% A REE 12:12(L:D)h F 2 iE G (Phaseolus
coccineus) ¥ £ & — 258 (Tetranychus urticae Koch) » FBi§14 25 it ébd N 2
R EME AT LAWMRFE - AT LT NEREZIFHFHH 3.8
B~3&M T8 85 B k- &S TS5 A 182 K 17.6 B - #EmR &
&) F 35 pR &% £ 99 AT #A (adult pre-oviposition period, APOP) 2 42 # 67 AT #7 (total
pre-oviposition period, TPOP) % 3.7 #2162 B — 4 P g4 79.2 K 4p -
#3858 & (net reproductive rate, Ro) % 31.9 - ) 4£3% % % (intrinsic rate of increase,
r) & 0.1571 - F3 % — R PA7 % BER (mean generation time, 7) % 22.04 8 >
#3578 % (finite rate of increase, 1) % 1.1702< /N B it L2 580 B s 2073
WEENHAE 317.1 B 1205.4 & 2L ¥ 5445 28 — 4 P33 R F (net predation
rate, Co) % 1347.5 Hpug ~ i — A FHFHRR A A 15652 & 15602 &
B MNBHE LT AEAE — AR 2R % (transformation rate, Q,) Bl %
422 PEREHRESH T DBEBFECRRTORFHEHAHERE  TAKR
BE R B R R R AN 6 Z AR

M43 (Key words) : & ft-NZ fets % (Orius strigicollis) ~ — 25 ¥ %% (Tetranychus
urticae) ~ WPk £ 4y % (two-sex life table) ~ 4% % (predation rate)
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Demographic and predation potential of Orius strigicollis fed on
Frankliniella intonsa

TEZ ~ BRA
Han-Yan Ding, Shu-Jen Tuan
P E AL T HZL 4 Department of Entomology, National Chung Hsing

University

& N2 iEA % (Orius strigicollis Poppius) & &8 i % Re93 R R T
RHEH B - HAF N ESE AR CHANBILEE L AT SILANE S
HBEAE ZARBRENOY EEM &5 ILA S (Frankliniella intonsa Trybom) A
HEBERBBELRZ — TREFIL, - SMFLEAD  BREKRLIEZA -
RAOBRERUMEED G/ E 2 HAFTEREH - FAENRRILENLY
B HESREEREERLE AARA_EEEILAEE&RA BT )
Bt R A URTHEHERERBREI SN - BB RS RHLHE RS
Az EHEIL s FEERFHRE > EAH A TWOSEX-MSChart & &
CONSUME-MSChart R 3¢ & 2% 2£ 38 R AF A B R ER - R —F # d
TIMING-MSChart 2R 3F4& i 7 /N BIeHE R 6 RBF G B R T G 6905 H » £
W25C ~ ABH R E60+10% ~ £BHI2D - 12LF > o H N BHEHR R EEA TN
HENM A13.8+0.18 SRS E 47 A168+2.88 &11.8+1.68 - f£ik
BN EI Sy 0 FEMEE (net reproductive rate, R)) ~ W FE3E 7 £ (intrinsic rate of
increase, r) & 43274 % (finite rate of increase, 1) KA 5 %] %18.2~0.1383d" &
1.1483d" - AN F & > A Z (net consumption rate, Cy) %54.8 » &ARIH
4% (finite predation rate, w) %1.7611 - & R T dH FH NBIiEE LR TP &
BEHRETHREEILHH B EHE AL BRI TR AL AT ERFREDN
HEREK  WEARTRTRAN BRI AN ETHTEL -

M43 (Key words) : & F /s B iE#s % (Orius strigicollis) ~ & L& B
(Frankliniella intonsa) ~ % #1% 4 (biological control) ~ P 4 4%k (two sex life

table) ~ #%2£ /& (population parameter)



BCO7 A F o $H4R 3 by Sty 15 76 2 R IR =

Efficiency of prey consumption of Mallada basalis larvae to nymphs of
Bemisia argentifolii

IR - £ EE
Pei-Chen Hsu, Jih-Zu Yu
ATECRR B ¥ 3% pr JE Fl #9442 Taiwan Agricultural Research Institute, Applied
Zoology Division

A FE ¥ (Mallada basalis (Walker)) € B 2 & Bt 7 J& A 7> R @ H4&
2 e R S ik  MBEE LR IBTES ARETED S LBARE
RBNZAEMRBK - AAREFARRRE T ABREL Y S HEE N E (Bemisia
argentifolii (Bellows & Perring)) & Fri6a%k » &R > 4£15°C ~ 20°C ~ 25°C ~
30°CEEIET » A B gh B — 4 THA 2295+ 38632 3806.4+ 113.5 ~ 3449.8 +
194.51 ~ 4800.8 £ 261 8 & 4R ¥y I = #b4h 5 > =2 A E 5 4) SR AE
KR E— T RBBENHARRNRETHAT L S0AMELSHEENEX
WERERRE R THARREL LA STy 2% -

423 (Key words) @ £ ¥ ¥ (Mallada basalis (Walker)) ~ 48 # by & (Bemisia
argentifolii (Bellows & Perring)) ~ #-& & (prey consumption)



BCOS i Z 3\ &k M 48 m/\¥ (Anselmella miltoni) F IE &%
Vet Ly B F AL F A %A

Gall development and parasitic wasps of new invasive wax apple pest,
Anselmella miltoni on non-economic crop

A GEY
Chuan-Cheng Chung, Man-Miao Yang
I K2R 5% %4 Department of Entomology, National Chung Hsing

University

kR IRFE/ N (Anselmella miltoni) & & 75 LBk 24EF (Myrtaceae) i /5
thE % (Syzygium samarangense) Fu @Bk (S. jambos) %% £ MER SN F EBIL
B e LR IRE SR E N ARER 0 RRE R G A R S F 0y S HiL
BFENEHEFAXEREGPE BATLESALT LR EHEV AL EF X
CHMEENATARR AT EL,EAR BRI NELERE T ELGFEEL
AP RAR K RAAR NI R E ) — B L SRS R AT A U ER
G54 o WERME D B RHFT ooy BoktE AR A A3 EBREALERE
R EWERSEAE TR THA0E T4& BAaKERFRFALER I
IR AT R REE » 4R ke BR2 PR RAREH » A
RIREAL KI5 69 %) & & B 461058 RF AR IR 7% DAAT AR o 5 2R ©o i FLiE
BEEL - sboh o ETEMRE PR A S =4/ 5 B K @ RR N AR RAL 0 o
B & Aprostocetus sp. (F8/N3&#}) ~ Megastigmus sp. (& &N #}) ~ Eupelmus sp. (3
INEERY) 0 B RSERR 0 B AT CAER Aprostocetus sp. sk @ B FE N 4h B oY S
F A F > Megastigmus sp. &k @ ¥ 50N ¥Fu Aprostocetus sp.4h gxFo 5@ & I8 3 A F>
M Eupelmus sp. R ¥ #7) » AR HE & L3bfy -

4238 (Key words) : K @ $854/1N& (Anselmella miltoni) ~ &% F (gall
development) ~ % 4 ¥ (parasitic wasp)
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Life cycle of Helopeltis fasciaticollis (Hemiptera: Miridae) on different
host plants

Hecta s A £ wE R
Jing-Huan Lin*, Wei-Chia Chen?, Yi-Yuan Chuang®
'Rz ¢ @48 2% 4« Department of Entomology, National Chung Hsing
University
‘R BB FEEL 2 B 2@l 8 =44 Master Program for Plant
Medicine and Good Agricultural Practice, National Chung Hsing University

&7 fﬁ%t (Helopeltis fasciaticollis Poppius) /% * p (Hemiptera)- & ikin
(erldae) PITE RS G LY KT~ 4 B % Z 4T (Camellia sinensis (L.) O.
Kuntze) eni & 2 B » B s FAHHBUT N B2 - o £30 0 R
LEIMEAL 2RI AR 2 TR ERTHEA L HEAEPEEE ST
FHAE - PREHF L2 4P 20 FAFT»H AL SEHET L RELLE
18 52 F W fWERBLIRIKE  RF > "ERPLAE AT EEY
(Bidens pllosa L. var. radiata) * % & # (Mikania cordata (Burm. f.) B. L. Rab.)
EFFF LR P RAITBGITH N o ABEHR TR ML AT 5% 18
AT EFARRE OV RAS CFRLCFIR SR OFETHY SRR L
280+£20C ~75.0+150%RH % p AAEREE T » 2 & % 15 #F /P&
AR TEF AN S 1.9+205-20+£0614+06-24+05-33+05
XoP8 ok 18 Bg A NG 22+404-13£05-24+05-25£07-3.6+0.7

RN - N ﬁéa—"rwf ﬂfﬁ?iﬂ?;’a%\ii ;?Q,LG\'%. :—'F'f;%a\l%'ﬁﬁﬁ
F T RER A B L 108104 2 118413 X BN FY R EFLR o RARAR
]ﬁ?v’f p’fﬁ@lﬁ-&ﬂ-”‘“ﬁ?ﬁhaf:{’am,[k@p %éﬁzﬁkﬁ%f{'ﬁ?fapé«

37
T EAEABTEE LA HBE T EFARRY R4

K4t (Keywords) @ % & 7 ot % (Helopeltis fasciaticollis Poppius) ~ % #+
(Camellia sinensis (L)O Kuntze) + o= 2 3% (Bidens pilosa L. var. radiata) ~ #
=% (life cycle)
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The unique life cycle and chemical control of Dryocosmus kuriphilus
(Hymenoptera: Cynipidae) in Taiwan

g ~ i
Jhen-Ruei Lin, Man-Miao Yang
= v 21828 % Department of Entomology, National Chung Hsing
University

1 & @t (Dryocosmus kuriphilus Yasumatsu) 5 » ##7@ i ZdmT B o
AL L ER O EAEFRR (P A R FREEE) 222 R
(Castanea) % BHpi® cricdns 2 o H 2 Bt 6-9 7 3l Zomis » & 9t & BHaT
SF P A B L M R F R T A )RR 0D 10 e ik
R > M E 4 0 WA ESFT o5 T iag s Bk 10-15 X £ §F
Mo d TS HF BEEF RFS AL ¢ F Y B ST AT § gy
Tett o ABfRiF FomiE & D2 R 0 R HREEC P isi) ot fn
FRAACTEFR oI REL[H 3 VP AR ER I 7T P L asix
PHRREFRREI BT o L SHFRAARAEEE 10 P RS FT L
BROR o FONIRE 4 7 ¢ dTlAmS A o B 4 A L B AR E R e
PR SR EATIE - FI T B E A RE B R S
1000x ~ 2000x 3¢ 7 0 B FEAEE o Sk Bm 0 0 A SAURF R IT R
BERHFED 15% T 5 HHA AP s BN R G T L ARDT 0 SR
v F T E 60-80% 0 FAT B E ARPE (2%) 0 o B B ET @av s T
WORORIE G A end R H AR Ao AR R B AR
FTPEEERIS T G oA T o R o

1

B4 (Key words) : » &8 ~ 4 %4 (Dryocosmus kuriphilus) ~ 4 & ~ 17 ip



LHADO3 3 ¢ 1 &L if f+ 5 fd2 F 7

Breeding of silkworm (Bombyx mori L.) race adaptable to artificial diet

HhEHEZ) pEd
Meng-Jin Lin, Yun-Chen Chan, Mei-Chun Lu
AR ¥4 R € w & % B ¥:2 23 Miaoli District Agricultural Research and
Extension Station, Council of Agriculture, Executive Yuan

REA L RAOT ki L3 }iiﬁ%Lﬁmwiﬁ:{fi’JJ S .
B2V F B2 ERMEERIF S & FSN%E SR UR AR Vel o8l N - B
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Temperature effect on the life history traits of Tyrophagus neiswanderi

I RS S E
Jia-Yu Wang, Wen-Hua Chen
PRAFE S EES %5 # % Department of Plant Medicine, National Ping Tung
University of Science and Technology
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The 15k Workspace@NAL - quality control of gene annotation for
arthropod genomes

#i 3 he 1%~ Christopher Childers® + Monica Poelchau®
Mei-Ju May Chen® 2, Christopher Childers*, Monica Poelchau’
YERPE LML £y % M RL L H 3 4 USDA/Agricultural Research
Service/National Agricultural Library, Beltsville, MD,
‘R AR E 4 F T e FaEF 5 %7 Graduate Institute of Biomedical
Electronics and Bioinformatics, Taipei, Taiwan

The advances in sequencing technology have opened a new era in genome study.
One of the essential challenges in current genome study is to annotate as many
sequences as possible with biological information (such as protein/gene function).
Some studies have revealed that community annotation, engaging biologists of the
scientific community to annotate genes, distills invaluable knowledge for genome
projects. However, such a data intensive approach demands a comprehensive
bioinformatics infrastructure to support large-scale collaboration and requires
gatekeepers to enforce rules of gene annotation. The i5k Workspace@NAL, a genome
portal, is thus designed to meet the genome curation, visualization, and dissemination
needs of the arthropod genomics community. Through hosting more than fifty
arthropod genome projects, the iS5k Workspace@NAL team observed various types of
formatting errors that arose from community annotation. In this study, a quality
control (QC) procedure is proposed to automatically detect and fix formatting errors
in GFF3 (General Feature Format), the format for describing genomic features. The
proposed procedure can detect 53 types of formatting errors, covering (a) intra-model,
(b) inter-model and (c) single feature errors. The procedure has been applied to gene
curations in eight insect genome projects. Overall, 15% to 30% of the manually
curated models in these projects were found to be problematic after being screened
with this procedure. The proposed procedure is shown to identify more existing errors
than two other GFF3 validators, highlighting the need for this QC procedure. In
conclusion, the automated QC procedure helps to ensure the quality of a gene set
produced from community annotation and facilitates the genome annotation process
of arthropod genomes.

B 423w (Key words) @ & %@ 4~ (arthropod) ~ A F1#8# 7 (genome study) ~ 7 %]
#Lf# (gene annotation)
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Identification of Taiwanese longan honey with microelement database

Bopdy s T4 v Ex L pER T R
Chi-Chung Yin®, Chieh Ting", Yu-Wen Chang*, Mei-Chun Lu?, En-Cheng Yang*
"R 44~ & a8 % Department of Entomology, National Taiwan University
2iFrcta £ 4 B € v & % P %23 Miaoli District Agricultural Research and
Extension Station, Council of Agriculture, Executive Yuan
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Tunable adhesion for life and sex: functioning mechanisms of adhesive
hairs in male Cybister diving beetles
HRWE P B PF
Wei-Ting Yueh, Ming-Chih Shih, Kai-Jung Chi
v @ BHmEs «F4 5@ &gt 51 Department of Physics and
Institute of Biophysics, National Chung Hsing University

Male diving beetles use specialized adhesive setae, in spatula or circular form, to
mount on female elytra during underwater courtship; co-evolution of the contact
surfaces has attracted much attention since Darwin. We for the first time directly
measured and compared the performance of a single seta of each form. While the
circular setae behave like typical suckers, the spatula ones with a modified shallow
sucker and channels, found only in male Cybister beetles, use the combined
mechanisms of suction and viscous resistance for adhesion. To decipher the physical
mechanisms of the unusual velocity-dependent adhesion, we construct a conceptual
“water-leaking model” combining spatula seta’s surface geometry and properties, as
well as its force and deformation throughout adhesion. Comparison between
simulation and empirical results in Cybister rugosus reveals three functioning
mechanisms: (i) water flowing through imperfectly sealed microfluidic channels leads
to velocity-dependent adhesion; (ii) stalk-pulling action increases pressure difference
to compress the channel wall, triggering seal-off of the micro-channels; (iii) stalk
elasticity provides buffer for energy storage, further increasing the adhesion capacity.
Such tunable adhesion mechanisms found in spatula setae not only allow the male
Cybister beetles to succeed the premating courtship mount and easy release for
respiration, but also provide us insights for future design of bio-inspired underwater
adhesion devices.

B 4E3 (Key words) @ 2 4 4 § (biomechanics) ~ #£ 32 + 4= i (Cybister rugosus)
#-A ik (model simulation) ~ -k 7 it % (underwater attachment) ~ 2k 14 ¥ i
(viscous adhesion)
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Reconstruction of honey bee brain by using micro-CT technology

3R R P EimiE D IR AL R T
Ting-Shuo Wang', Yi-Fong Tsai®, Han-Han Chang?, Chiung-Hsiang Cheng?,
En-Cheng Yang*
YRz s#4 8 g8 % Department of Entomology, National Taiwan University
G R R @i%ﬁ # '« Department of Veterinary Medicine, National Taiwan
University

The morphology of internal structures is difficult to observe without damaging
the specimens. Even though a good quality result is available after a tedious and
long-time dissecting or histological serial sectioning, soft tissues are easily distorted
during the sample preparation, especially when studying the nervous system of insect.
Furthermore, the infrastructure and position in situ are unavoidably sacrificed and
accurate measurement is almost impossible. Micro-computed tomography (micro-CT)
is very helpful to solve the problem mentioned above. To reveal the nervous system of
an insect brain (a honey bee brain, in this case) for micro-CT scanning, a new
perfusion staining method with microinjection of osmium tetroxide into the internal
cavity of bee head has been developed. In the previous studies, open the head case to
expose the brain for staining and removing the mouth parts, the hypopharyngeal and
the head salivary glands were needed. The processes might have some negative
impacts on the internal morphology. However, the perfusion staining method with
microinjection minimized the damages caused by the processes. Three-dimensional
image of honey bee brain was reconstructed digitally after a serial CT scan, and the
morphological dimensions of the tissue can be measured with the help of software. In
this study, the 3D visualization of honey bee brains by micro-CT was demonstrated,
and our perfusion staining method can be easily employed for staining the soft tissues
in the invertebrates.

B4tz (Keywords) @ %34 (honeybee) ~ # 7 "o %7 & # (micro-CT) ~ i
(perfusion)
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Analysis of mandible striking mechanics in soldiers of Pericapritermes
nitobei using principle of energy conservation

R o SN R S
Kuan-Chih Kuan, Kai-Jung Chi, Hou-Feng Li
'Rz w1 ®e g %« Department of Entomology, National Chung Hsing
University
R ¢ @1 &4 @ 8 % Department of Physics, National Chung Hsing University

FEASNEE ﬁl“* i eRE T *ﬁ*wﬁ: 2 AGARIUR TR R
REBEFHF S EDRE o B < FOE 0 ko ¢4 T RIS HA
G AR RGN R PR EF R T AZEE e g EEE R
AR EITRETE 67TMSs ERBE A HiEd - o ¥ - B zé{-ﬁ_ml.‘g}gm

FOMEHEIG PRI A X S FRE I K EER T G
Eoom ANl A2 { BB AP SEHE S FH S s AT
J& = F v ¥k (Pericapritermes nitobei (Shiraki, 1909)) > $% it 3y & F B 338 ©
FIR AN RG FEEBEPOHEERATEY N TERIE BT E B RS
Eaﬁ'§t$}§):ﬁk,gm3€hnb (7 z £k & > M2 o kB REdH

iv) RigrsBHE T L A FRBOELEEF 25T~ BXFEE0 kD

< BRiEd T 0w 5 56+£18m/so H P G ow Send B Az 7T0m/so Rp-H T
T 102mfs o A 3R AL < g A ﬁngﬁﬁ_ R X T
oy Aaw B0 R FHA S Sl B S qedkY Rhd S iEE o = AR
fwf’u S DM S ] F s BB S A L B s 4 F
- HEFEFFRHFHFLEIRAPERG > 2 B A2 RBEFCLA -

*ﬂ a«&
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Loan box development and teaching practice of “mutualism between figs
and fig wasps”

:H-\Ifl&f N ;;5: + ,é
Dai-Jung Lin, Chi-Wei Tsai
Rz 48~ 838 % Department of Entomology, National Taiwan University
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Application of monitoring and feedback system of stored grain pests
based on wireless sensor networks

wi 2 tompe 2oEx !

Me-Chi Yao', Chi-Yang Lee', Hsiang-Wen Chiu?, Yu-Wen Chang*
s £ 4R ¢ B £3% T #4 & Applied Zoology Division,
Agricultural Research Institute, Council of Agriculture, Taichung City, Taiwan
PlErc 4 R 6 B 5% T R £ 1 42 % Agricultural Engineering Division,
Agricultural Research Institute, Council of Agriculture, Taichung City, Taiwan
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Honey bee movement behavior analysis using an image monitoring
system in the beehive

EEgl @l 2 gt gest gt
Ching-Wei Tsai*, Thi Nha Ngo?, Kung- Ch|n Wul, En-Cheng Yang?, Ta-Te Lin
'm= B4 A ET 1428 % Department of Bio-industrial Mechatronics
Engineering, National Taiwan University
R 44~ & e B8« Department of Entomology, National Taiwan University
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Phenotypic variation on elytra maculation pattern of Anoplophora
macularia (Thomson) in Taipei Basin: from 1966 to 2016

LR P EOLN - BN S
Can-Jen William Maa', Kai-Kuang Ho?, Err-Lieh Hsu? , Wen-Jer Wu?
Lo LT B4 P SR 7 P < Biodiversity Research Center, Academia Sinica
2R 4 A~ # e 2% %« Department of Entomology, National Taiwan University
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Behavioral and autonomic thermoregulation of Anoplophora macularia
(Thomason) induced by stress of high daily temperature

BHEIEHARE HEZ S s’

A
Can-Jen William Maa', Wu-Kan Pen?, Yun-Yin Yeh?, Jung-Tai Chao®
e o F ity b ey ¢ oo Biodiversity Research Center, Academia Sinica

2R 44+ # e 2% %« Department of Entomology, National Taiwan University
’Hv-yF‘ R MT’WF’H‘
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Impacts of artificial light pollution on the transcriptome of Aquatica ficta
larvae

Mip4e~ 2% ~ 4
Yun-Ru Chen, Avalon Celeste Stevahn Owens, En-Cheng Yang
Rz 48~ 838 % Department of Entomology, National Taiwan University

The artificial light pollution is considered as one of the factors cause declines in
firefly population. To elucidate the effect of light pollution on firefly larvae from
molecular perspective, we used NGS (Next Generation Sequencing) method to profile
the transcriptome of firefly larvae, Aquatica ficta, under artificial light pollution.
More than 2G of RNA-seq reads were generated from artificial light exposed as well
as regular light/dark cycle firefly larvae for transcriptome assembly. Approximately
208,672 transcripts (unigenes) were obtained, and 60,410 unigenes were annotated.
Comparing to the control, we identified 1,450 DEGs (Differentially Expressed Genes)
from the larvae with the artificial light treatment during the dark cycle. From them, 58
and 1392 unigenes were activated / up-regulated or inactivated / down-regulated,
respectively. We then performed GO (Gene Ontology) analysis and found that
activated / up-regulated unigenes are enriched in terms relative to regulation of
hormone levels and oxidation-reduction process, while inactivated / down-regulated
are enriched in terms relative to ribonucleoprotein complex biogenesis, primary
metabolic process, macromolecule metabolic process, cellular biosynthetic process,
organic substance biosynthetic process, and response to osmotic stress. More research
is needed to confirm whether the effect could continue to adult stage.

Matim (Key words): % % % (Aquaticaficta) ~ k& (light pollution) ~ #& 4% &
(transcriptome)
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Differential gene expression in honey bee head after exposure to sublethal
dose of imidacloprid during larval stage

FpsteaEs ol pkm s st
Ming-Cheng Wu’, Yu-Wen Chang®, Kuang-Hui Lu?, En-Cheng Yang®
"W st # e B8 % Department of Entomology, National Taiwan University
2R ¢ @4 & B # % Department of Entomology, National Chung Hsing
University

Imidacloprid affects honey bee neural development at sublethal doses. Here, we
performed transcriptome sequencing and investigated the global gene expression in
the heads of newly emerged adult honey bees totally exposed to imidacloprid at 2 ng
per bee during the larval stage. Approximately 10 million qualified reads were
obtained from nontreated and imidacloprid-treated bees individually, which were then
assembled and aligned to form a differentially expressed gene (DEG) library of
15,314 unigenes. In this DEG library, 578 genes showed more than 2-fold change in
gene expression after imidacloprid exposure. Of the 578 genes, 329 had clear
functional annotations, which were further classified into 11 groups based on their
physiological roles, whereas the functionality of 249 genes remained uncharacterized.
Our results indicated that imidacloprid alters the multifaceted honey bee physiology;
this gene information may aid in understanding the effects of pesticides on the health
of pollinators. For example, genes encoding major royal jelly proteins (MRJPS),
comprising a group of multifunctional proteins with major roles in the sustainable
development of bee colonies, were strongly downregulated. These downregulation
patterns were further validated using quantitative reverse transcription-polymerase
chain reaction (QRT-PCR) analysis on the heads of 6-day old nurse bees; the analysis
confirmed that imidacloprid exposure significantly downregulates mrjpl, mrjp2,
mrjp3, mrjp4, and mrjp6 expression. To the best of our knowledge, this is the first
study to conclude that imidacloprid at sublethal doses affects mrjp expression and
probably weakens bee colonies.

M4xF (Keywords) @ & if %% (imidacloprid) ~ 3k 7= #| £ (sublethal dose) ~ #% 2
’J]{r -9 & (major royal jelly proteins)
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Influences of climate change on the response of stream
macroinvertebrates to pesticide contamination in Northern California

% b Lisa Hunt? ~ Vincent Resh?
Ming-Chih Chiu®, Lisa Hunt?, Vincent Resh?
"W L84 A4 % Department of Life Sciences, National Chung Hsing
University
2400 & B o R A RERPE Fre Ky 28 ¢ Department of Environmental
Science, Policy & Management, University of California at Berkeley

Climate change can directly and indirectly influence pesticide pollution through
field run-off or spray drift and has impacted river ecosystems worldwide. We used
reported pesticide use data as input to a hydrological fate and transport model (Soil
and Water Assessment Tool) and climate-change scenarios to simulate spatiotemporal
dynamics of pesticides mixtures in the Sacramento River watershed of California.
Using a model describing the relationship between macroinvertebrate communities
and pesticide dynamics, we found that compared to the base period during 1970-1999:
(1) almost of all climate-change scenarios predicted annual rainfall enrichment and
warming across the watershed; (2) increasing pesticide contamination and increased
impact on macroinvertebrates will likely occur in almost the entire watershed by
2070-2099. Future efforts on practical adaptation and mitigation strategies can be
improved by awareness of altered threats of pesticide mixtures under future climate
change.

B4t (Key words) @ # iz %:% (climate change) ~ # %_ (community) ~ 2 & & &
(ecotoxicity) ~ &% % F (extreme weather) ~ =5 it (warming)



IGC06 IL“li‘J'r,/%l f& 2 3 p’J‘ ?ML‘EZ%‘K

Effects of warming on Plutella xylostella in different regions (north,
central, and south) of Taiwan
ISR PP REE
Kuan-Yi Wu, Ming-Chih Chiu, Mei-Hwa Kuo
Rz 21828 % Department of Entomology, National Chung Hsing
University

s (Plutella xylostella) % & 12 w8 w3t o ®ef 31“5%’ Sl R
Az - om TRA Rk prkeg it g DR PRE © I Feaer
n&xmﬁémﬁ#@°uﬁmimﬁ*#mpm'KQK“iﬁﬁiﬁéﬁ’
BBk R THEAL D FIP AT TR R R R R
GREER R ERRLS L E TG R (53 57 B R LR 2010 & 7
Pz TR R 2860C) 2 2l k= BARA K aguE R (+1.4, 3.9, and 64
C) HoBrP P 5 TP BEHT 2 THEDGE - 26290
e RIS - BRIELE - S LR B SN IV E R R S LN NS

FERE I DA FRA AT RS S E 2 e F A e
FAEFL LB A NA MR ARG T fe G INE AL RIP OB
PR (43.9°C) M Tl Fus A L 16%2 T2 R m A MG E R (+6.4
C) Bgi T o R R EH AL A BD R - & ong (T f 13 20

M4tz (Key words) @ 85 i (warming) ~ -] & (Plutella xylostella) ~ 2 % ¢ #ic
(life-history traits)



IGCO7_m5 i 4 2 47 T 3 T 487 2 B3

Effects of warming on Myzus persicae (Sulzer) in different regions (north,
central, and south) of Taiwan

RF ~ F P FRE E
Yuan Chang, Ming-Chih Chiu, Mei-Hwa Kuo
Rz 21828 % Department of Entomology, National Chung Hsing
University
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BIER RAF FAFTEIREIR MG HEZ KL R Bamg
(A= r’v’ﬂflﬂj‘é'x‘#;rir 2109600 T > ¥ EE R o e v (+1.4°C) HP %87 Beh
FTHELI > Lie T RHOFTEF IO L 33X ¢ R (+439C) 2 £
B (+6.4C) =it T o BE (L HIT T o b R BT f o
PR EkEtTE Eﬁy?"““‘ S N U L S 4
AT R ERFA PR ’

B4z (Key words) @ 85 it (warming) ~ ++#7 (Myzus persicae (Sulzer)) ~ 2 = 2 #
#e (life-history traits)
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Effects of warming on transgenic Bactrocera dorsalis (Hendel)

BN T Bk UL E
Yu-Han Ni, Ming-Chih Chiu, Kuang-Hui Lu, Mei-Hwa Kuo
Rz 21828 % Department of Entomology, National Chung Hsing
University

= % 9 w5 (Bactrocera dorsalis (Hendel)) #_ % 2 ~ %% #tz €282 2 - ¢
SRR EAR @ R EAME A o U BHGL S A F) 5 piggyBac 4 L % Fis
PR EFERAEY S FLEATREPAFEAL S SRS oG A KD
TR i i AT HRT RO RR  FRRS LT E (3
ov R EREEAT2010# 7 0 2 TR R 286C) 2 21 L A= BA R
J ocrmg v (+1ATCHER ~+3.9C Y B ~+64C £ A) $H24 FliE L 3 % 7 i chi
Ho X MITERBEICEFRETL T S WEEnitiaf > 7= 53 100% -
SPET A 4R Y RE R e A FEE L %?m%ﬂ”@ﬁ°
dORH AR LRV EERS Y RSN AIE T L RN L TR L A
PR e BRI TR o R VR R e d R RN T A
R 30~32 % o ng it AR BT 0 $HEE RN JIRE S 0D ¥ R B M R
Bario B Hkad 4 RIT 4 EH3E FPL 2L Ete BRI Fhend A kg
A o

M4tz (Key words) : a5 i+ (warming) ~ £ Fld& 78 (transgenesis) ~ & = % 7 i
(Bactrocera dorsalis (Hendel)) ~ 4 E 7 # ke (life-history traits)



BEO1 Worker reproduction in the invasive yellow crazy ant Anoplolepis
gracilipes (Hymenoptera: Formicidae)

Ching-Chen Lee’, Shu-Ping Tseng?, Chung-Chi Lin*, Chin-Cheng Yang?
! Department of Biology, National Changhua University of Education
2 Research Institute for Sustainable Humanosphere, Kyoto University

Among social Hymenoptera, queens are adapted for colony reproduction while
workers are adapted for foraging and nest maintenance. However, in many ant species,
workers always retain functional ovaries and can produce trophic eggs or unfertilized
male eggs. Previous lab observation indicated the presence of physogastric workers
with well-developed ovaries in both queenright and queenless colonies of yellow
crazy ant Anoplolepis gracilipes, raising the question of the role worker reproduction
plays in the colony. The present study showed that physogastric workers from
artificially-orphaned colonies possess significantly greater reproductive potential than
normal workers, as they are generally characterized by higher number of ovarioles,
yolky oocytes per ovariole and total number of yolky oocytes. Reproduction of
physogastric workers is further confirmed by production of trophic (sub-spherical)
and viable eggs (elongated oval). A small proportion of viable eggs successfully
developed into adult males 6 months after orphaned. Lack of spermatheca in
physogastric workers, along with ploidy level assessed by microsatellite genotyping,
Is consistent to arrhenotoky origin of the males. Worker-produced males appear to
share similar morphological characteristics with those from queenright colony, with
an exception that body size of worker-produced males tends to be greater. In
conclusion, we argue that physogastric workers likely represent a *““caste’ specializing
in storage and redistribution of protein food as eggs among colony members as most
of worker-produced eggs are consumed by other nestmates. This trophic specialist
may enable A. gracilipes colonies to survive through periods of food shortage and
partially contribute to the invasion success of this invasive pest ant.

ki 4237 (Key words) : Anoplolepis gracilipes ~ arrhenotokous parthenogenesis -
invasive species ~ trophic eggs ~ worker reproduction
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Advantages of multiple kings and queens in colony-founding stage of
Odontotermes formosanus (Isoptera: Termitidae)

Chun-I Chiu, Hou-Feng Li
= 25828 % Department of Entomology, National Chung Hsing
University

PR KT N B - LRI R AL T HEREE 0 SR
SUREMRE B R EH A TN EL SRR S kiR FREY R
B A2 G o 1A P A SR 542 9 ik (Odontotermes formosanus
Shiraki) sk éh% 49 Bk ® 7§ 3 BLE I HE ¢ Hpauki ¥ 5 4f ficen
ﬁiﬁ%%’%ﬁ;%ié%ﬁ%is%ﬁiw%%@’ﬂiﬂﬁ¢*ﬁ*ﬂ%
A o LHfRS % gﬁ%ﬁgﬁv%%‘b ) d\xz‘ﬂ""ﬂggﬁ:té—z Pa@:il el SRR * 3 A
S AF TN ﬁaﬁ R CREFE IR Py 244 B 1 1 Fhk s 2185 B 2
SRk Z 135 @ 3 2 w%%_wiﬁmﬁ%ﬁ@-Zi SR g A
BEAA NIRRT EFEF DL FE (F14%) 0 T H A2 h1 iR 2 2 f B i
FR L2l pauRi @ 33 3 BIRRFEFRAPE K (-2%) 0 A g
%Tﬁ’wﬁéﬁwlwiiimmﬁﬁﬂiﬁﬁ

SR BT T R R R 13&%%

31 % Al A SRR R 2 XA RSB EE P 4
3 kg B

SEMRER S 03 3 3 SAMREMER N 12 1 GauRE oSN R ;
IHEHMERH A HEF R AL (5N RARHE R 0 L F kD K
BEDGRTEF T g 535 GRERYEBERS  A £ ITRT Y
AERR R LB PRI ET R N BT R A

K 4237 (Keywords) @ 5~ 4 v #% (Odontotermes formosanus) ~ v #% %3 i =
(termite colony-foundation) ~ % &% % | (polyandry) ~ % ik &+ (polygyny)
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Becoming myrmecophyte: revealed evidences of mutualism between ants
and figs in Taiwan

Anthony Bain, Lien-Siang Chou
Rz 2354 55887458827 %7 Institute of Ecology and Evolutionary
Biology, College of Life Sciences, National Taiwan University

Myrmecophyte plants are extremely common in the tropics: they provide ants
with food or shelter and in exchange ants protect them from herbivores. Fig trees
(Ficus, Moraceae) are not known to belong to the myrmecophyte group. Nevertheless,
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. Moreover, we explore
the latest results on fig and ant interactions on Taiwanese fig trees and show that fig
trees in Taiwan display key myrmecophytic traits.

43 (Key words) @ #5% (ant) ~ = ;& it (coevolution) ~ 3 a4 (Ficus) ~ 13
(3% (figwasp) ~ = = 3 fx 4 (tripartite mutualism)
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The influence of secondary sexual characteristics on intraspecific
competition of Nicrophorus nepalensis Hope (Coleoptera: Silphidae)

g% ~5 v o
Bo-An Lin, Wenbe Hwang
M= ds < F2 E45 2858« Department of Ecosience and Ecotechnology,
National University of Tainan

AR R R A F A (Nicrophorus nepalensis Hope) 3t £ 4 e ¥ = 1+
Hod srenysdd st fap s R B TR A G R PSR ERY FIFSNLY
W e M e ¢ 2 sp i D2 § BT YR MR 1 T F L B 4
PREREMN MR c BT HRY 0 A RIRE AL LR upie B 2
15 % > AR 3 AT g (R > 2 dHzerph d & £ 2 (Wilcoxon rank-sum test:
female,p = 0.336; male,p = 0.416); m =+ §) 5 - H = A3 2 etk Ao B2 e
M i apE R R e > e mkF L R (Wilcoxon signed-rank test:
female,p = 0.056; male,p = 0.093;n = 10); £ M ysapreana €428 2 25 4
T4 fRant pn s £ & (Wilcoxon rank-sum test: female, p = 0.631; male, p
= 0.327; Fisher’s exact test: female,p = 1;male,p = 1;n = 15)c } % &7
B A PR R PO R e T R atE T PR E e pEaer
FOORE o AREFRTT 5 X3 EyRROBEaEg rREE  BEFERT % G K6
ERHMFE-Z2FY > naPFRrLEa? AR AL RRE > KF4710 % 03
PR G PRE AR E R A4 I T N T R A S h
BEARR E~B e Y a LB (Wilcoxon rank-sum test: female,p = 0.194;
male, p = 0.195; n = 15) » ¥ 5y - EH P PHFFRH T RRY DR ERERE 7 < o

FELE PR T RB R A

T

B 4xz (Key words) © £ jp f 22 % & (Nicrophorus nepalensis) ~ % = 4 &k
(secondary sexual characteristics) ~ fie & y+3 (mate recognition) ~ f& p it

(intraspecific competition)
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The effect on offspring development to nesting mode in Onthophagus
rectecornutus Lansberge (Coleoptera: Scarabaeidae)

T 34E-5 2 ia
Ping Chun Wu, Wenbe Hwang
Bide T2 EPFaPT L
Department of Ecoscience and Ecotechnology, National University of Tainan

ARG R AR AR T R Y E A e LR RES
SV R R LA S RO S & 2 S &5 & XL Sl
d\,{ﬂ ;IZ—W’: ]‘%&mﬁ ’3’- i}!—iﬂ’z‘—f,\’l{:iﬁ}; 12/12\ f; 17CLi‘E’Fﬂ:§" L.__ ﬁfé ,

AR TR IEET R HE &2 757 1009 £ @ 0 30x15x0.8cm p FRE
20cm B2 hp WEERH 3P ENH R LR TREENI PRI S
Cho- HE AR YRRAE- Nv 2 G o8ET%NE R FF Y b N
SHEGE Rt P h kT ETHER 5 21+£03m T
B 13+x02cm~£ & 222059 (n=42) &7 2t ZepheanikTHmE§ (23
05g,n=15)¢z 8 (20+059g,n=22)& & ¥+ L 2 (independent sample t-test:
p=0.129); LxkpEdpd £ L2 FR 5 65+26cm(n=42) ¥p A Lk enTIEER
(5.8+23cm)eze @ (7.1+27cm) m i ¥+ L 2 (independent sample t-test: p =
0.146) ; # v #rZ R P 5 27.3 £ 1.4 days (n =37) > ¢4 (27.1 £ 1.5 days) & :
f (274 +14days) ™ & & ¥ 1+ £ £ (independent sample t-test: p = 0.493) < 3 i
AR R L5 49202cm(n=37) + AT FE T ERELEAETER Y
EREFAME (p<005) #vHRF2EREE T REFHME (p<0.001)- &
TEIRAES > FRFTEF AL > WA ]y gARS o

N }\-H} ~=h F_*

B 4239 (Key words) : E & /it (Onthophagus rectecornutus) ~ # i -3¢ (nesting
mode) ~ + ~ % 5 (offspring development)
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Egg load and gregarious effects on Chrysomya megacephala (Diptera:
Calliphoridae) oviposition

FRoL o~ EpaE
Yun Guo, Shiuh-Feng Shiao
Rz o4&+ 8535 % Department of Entomology, National Taiwan University

AL A RFAL RS e R R A A
{8 IR PER (postmortem interval)enfs & b gt 4% B %
Plgcenimz ™o @l ¥ B HATE A2 B ACTIRER 23
% 598 150~200 $f/=% & ~ 2 & 35~43 % ~ B A PRIE 10~12 = oﬂ? h
FoEEA LA AP EE UL HBE b FRERBORET o HH 1R
Ao i e 63 R F g Pk etk P AFEZ A6 P i pELTE
AR R R R E PR s b PR EER S RRRRRA R
FRe$%E -2t men ¢ pF T 282020125 A% 5
IUAGEA B AP RIS F T TR RS _mg,z:m 2
Boofelg ¥ o 0t oh o G H Qe A niRT B R BT gty v ise d
AP BT RS E R 5 A AT A r e £ F) S o

WA P (7 5 R
SRR EREE S gsp

MaEF (Keywords): # 7 {7 % (oviposition behavior) ~ §* #» /& 4 (egg load)
~ g £ & (Chrysomya megacephala) ~ % & »< /& (gregarious effect)
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Host specificity of Chordodes formosanus (Nematomorpha: Gordiida)
R FEE R4 Bpk

Ming-Chung Chiu, Chin-Gi Huang, Wen-Jer Wu, Shiuh-Feng Shiao
B4 838« Department of Entomology, National Taiwan University

FLE-PAFe 73 BME FLAARENFILEHR HEHIFFL
] * AR o v AT F A RTRENF LA M E 2 R FAFF L L
ﬁ?‘),% CHMRALAFV LKA FA A ARk FAE B AFE AR
SNSRI A PR T A kA RS RTF e BB F LM
FT oA FHTBAGHNHERFIE I FRANE - P TR FL A kA
THEH- PR L3 AIFRP - ABRAH IR FL AR AR LR o
P e dod %% s A (Chordodes formosanus) ¥ s e % F i ¢ 7 4
/4 % 1 (Hierodula formosana) ~ & "Ziei® (H. patellifera) ~ p » 4% i (Acromantis
japonica) % skwi 4 (Leptoteratura sp.) £ p % & (Holochlora japonica) - iz
EFIMPN UERA LN A BOFEEF IR R R AN P LRSS
PR AR AY W40 GRIT- BREAFE  AUPBARA T T R L ekt
THRAFERI FES T AT BTG AT BN ISR RER
R PR PR e FRt A AR 0 SR 4 B R AR A e fEAR g
BOE LR BT A R R RER 0 R LA T R BRET
AR AR FL LR BRA LT T ARG BB LR DR
FT i PR A AR LB TIEOFILIL - Mo

B 42 (Key words) : % 2 & — 4 (host specificity) ~ & % % 2 (definitive host) ~
%+ % 1 (paratenic host) ~ #2;%- 4 (Nematomorpha)
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Hunger or timing? The possible causation of sexual cannibalistic
behavior in Hierodula patellifera (Mantodea: Mantidae)

Hhir g~ %pi
Wei-Chueh Lin, Shiuh-Feng Shiao
Rz o8 n 28 % Department of Entomology, National Taiwan University

MamgiBFtEgfadt 29 2 kR foipi®ab| 3 58 5 Ao
WA PE RS FEOA P LA TR F B S B R e iR
LA W g S R R £ - ST SR T ) B - S e ek R T A o)
FF i R c AT R AR S AL B EEGR P en T (causation) #F
FAEE IO T R F RIS AR BER I (-) B Flrpita
FER P Az T R ARG G REPREP 2T FFIRI L LG RRZE
Bo(2) FHE 2 s rER R AR pea B2 S S5 0 RIE R 2 S
FadFlapdamfBiiZirrind 2 2aXpPea R 2B (2) 21
872 T RN AN T RHARLL a5 RIS e B T L R e S
RN pRES TR EE 2 /F*Hﬁ D inte SRR W R RITIEE DD B §
PRESFIHT F A PRSP E SRR S ZVRIEEFRIPERT R (X
LRI e i) BRELAFFHNARAFETE G SRR B
BRI G R A H Pk a g AR ER A  RERATFROET R
PR M a2 MAR ] B LR AR PR D S BRI
i &I s M (aggressive spillover) ~ 3 & {v%  (foraging strategy) % i
& 4 (femme Fatale) % B o

M43 (key words) @ 4+ & (sexual cannibalism) ~ {43 = 5= (sexual cannibalistic
behavior) ~ % 7% # % (Hierodula patellifera)
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Expression and purification of acetylcholinesterase of Chilo suppressalis
3 ok

Zih-Hsiang Meng, Shu-Mei Dai
Rz @28 p8 % Department of Entomology, National Chung Hsing

University

L F "% 4k fin f® (acetylcholinesterase) &_4 f# 2233 & ¢ fpedg & 3 & siend
BEEE TSN R L7 WA AT RBERARD LT T AP hE R R
Ko R e ER REIATAHRIALIREY - AFKRTCET -
it ¥ (Chilo suppressalis) ¢ fig"24k fin fis 22 A314S ~ R667Q ~ HO68P BL R % £2 4¢
Tt LB G B oo Fp > AT E- B F“ﬁf‘ﬂ’%"ffﬁ’% # I % v (baculovirus
expressing vector system) = & % JL=- 1L 4EC FEFEMG fin fF 0 TR E R (T
Lo B A E B R BRI GIEAS 0 P e KOR A RS L4 4 A ¢ fRE R fig
fr > T e X 60 mg 2 Fv o A At amFe RELY S 1.024
umol/min/mg ; & & #-$tpt £ IR Fv B F M 0 T HRRIH L o FRIERG A fE v S
1 (specific activity) £ 175 % & chX #r4) )k & (half inhibition concentration) °

M 43 (Key words) : = 2% (Chilo suppressalis) ~ ¢ fii %k fiq fi
(acetylcholinesterase) ~ % fy 1%}k 5+ # 3 & o (baculovirus expressing vector
system)~ % it (purification)~ +* /514 (specific activity)~ £ #r#];k & (half inhibition

concentration)
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Functional analysis of metabolic related pesticide resistant genes in
Plutella xylostella

AEFE  ERal EES I EE T2 e !

Chih-Wei Wang', Ting-Wei Yeh', Chia-Che Chang®, Hsin-Hung Yeh?, Ju-Chun Hsu®
'Rz @48 g # 4« Department of Entomology, National Chung Hsing
University
2¥ g TR E2 77 ¢« Agricultural Biotechnology Research Center,

Academia Sinica

JFBRERR L PP FEE TR LS R R R A AR Ty
PR IIERER Y EPE R B R RBEME R A GE DB R BE R
FRRFE S E AR MRS E TR e B R E LS BT ERGE o TR e
BER LG AES REE G B o2 SAPF I8 R 2B FE S B
PR S RS T A T 5 D o RS S E - e AR
FoHNARLMAT] e ZIRFEL LB LIRATFH R APPET L B
frP B ML B ARATF ZJl* RNA T3 pEAFZRE
TR X PREE ARE SR AT RPN FRE A A R R o 2
FR ARG E N2 ) Fus g RNA (dSRNA) » e £.5d iz g
PCR o {7 frg 2 BRI EDAFILZREPE TSI G o ¥ - > 5 » ]
F o T Aar i A IR Fes L Fl2 dsSRNA » # ﬁdé& 3=
F R E FauEs o # dsSRNA e’aw-;ﬁﬁ ORI A A FIFERR DI GL o p o S
e gl p3 s adras 2o HFED G S L) F A T dSRNA e
A A F R (FL) 4 8 ;f: AR dsSRNA 2z fed i 2 15 813 & RNAI
ek P AT R MR EERRR PR PT R LT

B 4E3F (key words) : -] ¥t (diamond back moth, DBM) ~ RNA +# (RNA
interference) ~ % {4 (insecticide resistance)
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Understanding the relationship of Cytochrome P450 in Organophosphate
resistance of Bactrocera dorsalis through transcriptome data

gyl i 3 2.2 g !
Chun-Ying Yu®, Chien-Yu Chen?, Ju-Chun Hsu®
'R 44 8 58 4 Department of Entomology, National Taiwan University
2R AR A $ 4 247 1 424 % Department of Bio-Industrial Mechatronics
Engineering, National Taiwan University

§ % P450 (cytochrome P450, CYP) & 4 f R8P S € & ik Bif% % 2
EEAPRE R DR H s LA AR BERARE D B D

PRt

f

IR ER A T BEF kT L U kiE 2 45 WeEYE (organophosphates)
M HAE 5 oL S % F s (Bactrocera dorsalis (Hendel)) #uid = s 12 2 4
BARE G 3R OREE LT fRwmre d F PAS0 7 AU B R P E
Menhf B o )% 1 2 B e (Next generation sequencing, NGS) kg 7 & =

RS o LR o PASO S SR F L AT T R R F B R &k
#% 45§84 - RPKM (Reads Per Kilobase per Million mapped reads) » 12 Fuit ot 42
B RPKM EAp AL 3 8 Bt SPEiEiE > S5 273 23 FEeME & IE
o FiEfe NCBl cnF il B v > iz @&~ B > 6 B 72 v P450
oo J % L E WpFR & prsasl & B (Quantitative real time polymerase chain
reaction, qPCR) %+ iz 6 B P450 A F]3 0t 2 R k2 BRend & 4
P oHEXAT & 6 B PAS0 AF M T i REY AR L H
P34 BAFEG 2 RUINEARELE A ARELAE A FTE 18 B
T GATFIrRER LT B RN AR EHZAFNHLEFFAY -

K4t (Keywords) : & = % 7 ¥& (Bactrocera dorsalis) ~  #t4< % (metabolic
resistance) ~ im #¢ ¢ % P450 (cytochrome P450) ~ NGS (next generation sequencing)



IR0O4_41* RNA *3E#£:44 > % § s (Bactrocera dorsalis) k%
PRI AL B HS R EE R L Ap B

Using RNA interference to study the role of glutathione S-transferase
genes in organophosphate resistance in Bactrocera dorsalis

gyt l‘éi%%ﬁlzxgiﬁr% 1
Chang-Yu Wu?, Chien-Yu Chen?, Ju-Chun Hsu®
! Eﬁﬂi oA B R B8 & Department of Entomology, National Taiwan University
2R LB 5 g ¥47 1 24 % Department of Bio-Industrial
Mechatronics Engineering, National Taiwan University

i > % ¥ (Bactrocera dorsalis; Diptera: Tephritidae) % 5 %€ & % 432
A0 P RREREHT BB ERAE 2 #mH » vk H PR AF (glutathione
S-transferase, GST) 7 4 ¥R crfiB it A H 8 B B v ¢ BT o d 4L %
F s 2LHN e g ﬂztkrwmﬂ » F] ;_;_/,H k=R REEE S o AT
=0 % A (next generation sequencing) Hoiw 0 EF < £ 3 AL BT i
Bols3d B2 57 B Rgisint L 2 S s 5 e B FRe ’#“ IR
bt Rk 2 B %5 RPKM (reads per kilobase per million) v &2 5 X 8 ¢h
GST # 4+ (transcripts) > 1 * 2 & TpF & & fesardy & a4 B % 1;:, A
B A en GST #4+F %3 RNA F3E97% 7 dSRNA 7 B 10 jiedhi &
17 5 17 RNA "*#E’ﬁ A R R WRRR S Al F RETATFA
RE AT B RIGE R RER £ U ARk R S B G S
A et Ap B L o

M4t (Keywords) © & = % 9 i (Bactrocera dorsalis) ~ %+ "Kxpr il 45 fis
(glutathione S-transferase) ~ 3 ##&+#&| (organic phosphates) ~ = +' # Z_& (next
generation sequencing) ~ RNA + # (RNA interference)
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Investigation of insecticide resistance and inheritance of emamectin
benzoate resistance in diamondback moth, Plutella xylostella, in Taiwan

oprw o~ Yk
Cheng-Wei Fang, Shu-Mei Dai
Rz 21828 % Department of Entomology, National Chung Hsing

University

/] 314 (Plutella xonsteIIaL) FLFTHEEFDIRT AL —0 50 R
TP B E i REE LS ER DR E P 0 5 UG A TR m%,ﬁ«ab
BH| T 5] w%#mﬂ'ﬂfgi‘i’mv £ R vk 20 e B FIREPp L ER g
SRR LS REFL R B P EAEFTREP RG-S AT E A
f* £z 2 2 SHyy B ]é‘_rr',ﬁ B MR 2013 T 2015 EREA o
6 BLFEHFEFA TG FE 10 v B FnfnBEBFA - Lhk gy &
JEBH TR TE RS L RS B T 50 BT P E 2 g
MRIAA 1020 B2 59 A AT FRHY ERRELY A 10 BT o
HARZ 2P v FE 5o PR THEELT S AT F BIERRE L
B SHey BRM&AEFTIIFIER AT RAEFF AHFR 7o
Ak e ST S EEIRT 2 F A FL(FH &EJ x SHee @) & FI' (¥ &
38 Q x SHyy &) 2 % mﬂfﬂjﬂ/\ Wi 149 2 123 pg/mb EH R S 081 %
0.76 » 3o | FIRE TR T BN § 4 A R et 2 > AR gk o i
Fl 2R MRy 23 x*ﬁ“ Fl p 2 F2 3+ A2 8 8HE F Bd 2 (log
concentration - probit) * A R BFEA,T 5 o 11 E + 3 R A 54 H A T @ H0T)
R T A A FR T i B ] S B AT e A AT 4 B TR
Tl FIR ARG ERGERS T oRES TR LR & 10 B AP RF
BAC 412 BrE 3 22 % e A M A 4 R KAFHES R AT 8 FlR 7D
B 5 W tee a7 £ % v % (Piperonyl butoxide) ¥ & FLF]jd 7
A RAERTE O - Lokgrmied 2 P450 Hy b ARV L fEIA | E
LREE TR T endu B 1 o

k.

=

K4t (Key words) : -] & (Plutella xylostellaL.) ~ #];= ;= (emamectin
benzoate) ~ 3% |+ (resistance) ~ 3% |4 @ 4] (inheritance of resistance)
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Mechanism of mevinphos resistance in diamondback moth, Plutella
xylostella

FIHE R
Wei-Chen Hsu, Shu-Mei Da
Rz 218 n 28 Department of Entomplogy, National Chung Hsing University

| e (Plutellaxylostella) $f-+- 3 Sl iEs (T anp T pcd » oo ¥ R
VLN EHR NG SR Rd 3 LR N B A R AR
i ozca%%'rwﬁw ST AL FAE AMOEE R R FiF
IR AR R JRAFEF DT AP THEN ] FBHE P REL RS E
FLEE s ] ﬁ | * R FATDFILEE > I B L5 A2985-G324A &
F386V "=jLpk ¥ 4% che fig*Lak finfie (acetylcholinesterase 1, AChEL) £ = 3 ¥+
4 3] AChE erp 2 96ngt L imﬂzﬁsﬂﬂ 3l & 3 7 96CNN & 5 T3
i Jf‘\gfﬁf. 96CNNN Sk P R FIH - R AEFAS R TEREER AT R
RALLE 5 *%Wx%%ﬁ ARRE L o ¥ kS R TR R R R R

ZoBBRLBPBRARE A FBRHES PRESSSEEE o P B S EF IM’@I“*
wE AT ﬁ}i*’ AChE AFIREAERF AR > A b F TR 2 bR
B AR AR B T RS RA R RERFY -
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Knockdown resistance (kdr) analysis of a new member of Anopheles gambiae
complex-Anopheles coluzzii in Democratic Republic of Sao Tome and Principe

LY E R (R SRR B N L S
Ying-An Chen’, Lien-Fen Tseng?, Chien-Fu Cheng?, Jih-Ching Lien?, Kun-Hsien Tsai"**
R BN ke % #7 Institute of Environmental Health, National Taiwan
University
24 memrE % £ ¥ 4ka LR A PSR B Taiwan Anti-malaria Advisory Mission, Sao Tome,
Democratic Republic of Sao Tome and Principe
SE 4 AL # o2 4 8 4 Department of Public Health, National Taiwan University

Democratic Republic of Sao Tome and Principe (DRSTP) is an island nation located in
the central west Africa. Malaria transmitted by Anopheles coluzzii (formerly named Anopheles
gambiae M form) has been considered to be the major vector in DRSTP. Following WHO’s
recommendations, indoor residual spraying (IRS) and long-lasting insecticidal nets (LLINS) are
promoted as the primary vector control strategies in high prevalent area in Africa. According to
Tseng et al. (2008), DRSTP had completed a three-year program of IRS with
alphacypermethrin at a dosage of 50 mg/m?® since 2004. Till 2010, alphacypermethrin was
continuing applied as a tool for controlling mosquitoes. It is believed that combination of IRS
and LLINs would increase frequency of knockdown resistance (kdr) which is attributed to
mutation in voltage-gated sodium channel gene. However, the information of kdr among the
malaria vector in DRSTP was lacked. In this study, mosquitoes were collected by human
landing catch and light traps at 15 collection sites distributed in 6 provinces of Sao Tome and
an autonomous region of Principe from 2010 to 2015. Identification of Anopheles species was
conducted by morphological and molecular methods. Totally 2,115 Anopheles mosquitoes’
DNA were extracted and followed by PCR, sequencing and sequence blast. The frequency of
kdr mutation was calculated according to the formula “F = 2RR + RS/2n” (RR = resistant
homozygotes; RS = heterozygotes; n = sample size). Results showed that the kdr mutation of
An. coluzzii in DRSTP was L1014F (west African kdr mutation, kdr-w), and the frequency of
kdr mutation were 0.10, 0.50, 0.52, 0.72, 0.40, 0.32 in the year of 2010, 2011, 2012, 2013, 2014,
2015, respectively. This study represents the importance of monitoring the molecular
insecticide resistance while routinely applying IRS and LLINs in DRSTP. Future control
strategy should be transformed based on kdr data and considered with mosquito density.

B 43 (Key words) : B+t & 3483 (Anopheles gambiae complex) ~ ¥ % % f 4k d b X
3+ feB (Democratic Republic of Sao Tome and Principe) ~ % p #% »z#f Ji (Indoor residual
spraying) ~ £ »x %] & yxtk (Long-lasting insecticidal nets) ~ % |+ (Knockdown resistance)
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Virulence of brown planthopper (Nilaparvata lugens (Stal)) and
whitebacked planthopper (Sogatella furcifera Horvath) to rice varieties
with different resistant genes

R SR B
Shou-Horng Huang, Ching-Huan Cheng, Tai-Chuan Wang, Po-Hung Chen
& B ¥iE%k e riede 3 & Department of Plant Protection, Chiayi
Agricultural Experiment Station, TARI
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B 4235 (Key words) : #5 4 & (Nilaparvata lugens) ~ v # # & (Sogatella
furcifera) ~ i+ &L #] (resistant gene)
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A comparison of the thermal performance of Pieris rapae collected from
Japan and Taiwan

Flotse ~ ppses ~ P
Chi-Ming Liu, Shao-Kuan Yan, Chuan-Kai Ho
>4~ 84 588 x4 5887 % Institute of Ecology and Evolutionary
Biology, National Taiwan University

To predict climate change impact on species at large scale, we need to first
understand the plasticity and genetic diversity of species across spatial gradients. This
intraspecific study is aimed to examine the plasticity and genetic variation in the
thermal performance of Pieris rapae (cabbage butterfly) across latitude, using
populations collected from 2 and 3 sites in Japan (Kyoto area) and Taiwan (Taipei
area), respectively, in the first project year (2015). Female P. rapae were collected
from the field sites and laid eggs in laboratory conditions. The newly hatched larvae
were haphazardly assigned into one of six growth chambers (15.5, 18.5, 21.5, 24.5,
27.5, 30.5°C) with a 12:12 photoperiod. We fed the larvae with common garden
cabbages and recorded their performance in both larval and adult stages. The results
showed that Japan populations across temperatures generally had a longer larval
period, heavier pupa and adult fresh weight, and longer forewing length, suggesting a
genetic difference between Japan and Taiwan populations. The results also showed a
temperature-latitude (Japan vs. Taiwan) interaction, suggesting a difference in the
shape of thermal performance curve (i.e., plasticity) between Japan and Taiwan
populations. In addition, Japan populations, but not Taiwan ones, could diapause as
pupae at 15.5, 18.5, and 21.5°C, suggesting a difference in phenology or life history
strategy between populations. Our study demonstrates that populations of the same
species across latitude may differ plastically and genetically in thermal performance.
Therefore, climate change impact assessment may need to treat a population, instead
of species, as a single unit.

R 4237 (Key words) : climate change ~ diapause ~ Pieris rapae ~ spatial gradient -
thermal performance
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The cause and effects of mir-100 hypo-expression in Drosophila
development

o ~ Fkt
Bo-Chun Lin, Shu-Dan Yeh
Rzv &~ 54 &8« Department of Life Sciences, National Central University

MicroRNAs (miRNAs) are 21~23nt long RNAs, which regulate gene expression
at post-transcriptional level by inhibiting the translation of target mRNAs through
complementary pairing. Clustered miRNAs, such as let-7-C, are suggested to exhibit
coordinate expression via a polycistronic transcription. Let-7-C, consisting of mir-100,
let-7, and mir-125, is increasingly expressed at larva-to-pupa transition in D.
melanogaster. However, the expression level of mir-100 is found to be lower than that
of let-7 and mir-125 in Canton S strain as well as that of mir-100 in other strains in
previous study. In this study, we investigated the cause and the effects of low
expression level of mir-100 in Canton S from UCI (CS-UCI) by using Oregon R (OR)
and Canton S from Pi lab (CS-Pi) as control strains. In gRT-PCR experiments, the
expression level of mir-100 was confirmed to be lower in CS-UCI but surprisingly
higher in CS-Pi as in OR. A series of PCR experiments in genomic DNA revealed the
presence of a flea element”at intergenic region between mir-100 and let-7 in CS-UCI
but not in CS-Pi, suggesting the lower expression level of mir-100 may result from
this insertion. From our preliminary test, CS-UCI pupae showed significantly lower
survival rate at 30°C in comparison of the other two strains, suggesting mir-100 may
be involved in buffering heat stress during pupal development. The detail molecular
mechanism on low expression level of mir-100 and its phenotypic effects in
Drosophila development are under further investigation.

M 43w (Key words) : #%RNA (microRNAs) ~ # 3% (clustered) ~ mir-100 ~ let-7 #g
& 4= (let-7-Complex) ~ % #&7% 5 (Drosophila development)
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Pieris butterflies
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Human development rapidly increases the size of urban areas. A number of
studies have evaluated urban environment (e.g., parks) as habitat for wildlife;
however, few have examined the role of sidewalks. Given that sidewalks are a
common component of cities worldwide (e.g., about 900 km long or 1% area in
Taipei city), we investigated whether sidewalks in an interactional city (e.g., Taipei)
can be suitable habitat for wildlife (e.g., Pieris butterflies). Our study included these
experiments: 1) To understand the temporal and spatial variation in food resource, we
conducted monthly surveys on the host plants of Pieris on Taipei sidewalks (N=60).
2) To examine whether Pieris would inhabit sidewalks, we conducted daily surveys
on Pieris density on sidewalks during Pieris seasons. 3) To test the quality of
sidewalks as Pieris habitat, we raised Pieris larvae in both sidewalk and natural
habitats. Abiotic factors in both habitats were recorded to examine their impact on
Pieris performance. 4) To understand the factors contributing to Pieris mortality, we
placed Pieris eggs and artificial Pieris larvae in sidewalk and natural habitats. The
first year results showed that Pieris actually inhabited sidewalks in April and May
(Exp 2). Pieris egg density was higher in natural than sidewalk habitat. However,
Pieris population peaked earlier in sidewalk than natural habitats, which will be
further verified by our second year study. Consistently, Pieris larvae developed faster
in sidewalk than natural habitats (Exp 3), likely due to the higher temperature on
sidewalks. In addition, Pieris eggs seemed to face a lower mortality in one sidewalk
than its adjacent natural habitat (Exp 4), although more replicates will be needed.
Our results suggest that sidewalks may serve as an underappreciated habitat for
wildlife such as Pieris butterflies.

R 4222 (Key words) : herbivory, Pieris, urban ecology
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How does an invasive plant (Bidens pilosa var. Radiata) affect a native plant
(Rorippa indica) and associated butterflies (Pieris spp.) across altitude?

PR ILINE o S SN B
Yi-An Chiang*, William Ou? Chuan-Kai Ho*
TR 281 84 g8 g4 8 1 #7 Institute of Ecology and Evolutionary
Biology, National Taiwan University
2 Biology program, University of British Columbia

Plant invasion, a global concern, can abruptly change invaded communities.
However, little is known about how invasive plants directly and indirectly affect native
plants across spatial gradients, and how this might create cascading effects on associated
arthropods. To answer these questions, we examined an invasive plant (Bidens pilosa var.
Radiata; hereafter Bidens), a native plant (Rorippa indica; hereafter Rorippa), and
associated Pieris butterflies across altitude (100 and 1000 m). Pieris are pollinators of
Bidens but herbivores of Rorippa. We conducted field and laboratory experiments: 1) To
explore the field relationship between Bidens and Rorippa, we surveyed their plant height
vs. distance across altitude. 2) To examine the interaction between Bidens and Rorippa,
we conducted a laboratory competition experiment and measured plant performance in the
Bidens alone, Rorippa alone, and Bidens-Rorippa treatments. 3) To identify the direct
effect of Bidens on Rorippa, we performed a shading x root contact experiment in
laboratory. Soil chemicals were analyzed. 4) To identify the indirect effect of Bidens on
Rorippa, we examined how the distance between these two plants would affect Pieris
oviposition on Rorippa across altitude. 5) To understand whether the impact of Bidens on
Rorippa would have a cascading effect on Rorippa’s herbivores, we raised and monitored
Pieirs canidia on Rorippa with or without Bidens competition. Both plants were collected
from each altitude. Our preliminary results showed that the invasive Bidens suppressed
the native Rorippa across altitude (Exp.2), contributed by the direct effects of Bidens
roots on Rorippa (Exp.3). There were more Pieris eggs on Rorippa close to Bidens at low
altitude (Exp.4), suggesting an indirect effect of Bidens. Bidens impact on Rorippa
reduced P. canidia performance (Exp.5), indicating a cascading effect of plant invasion.
Our upcoming analysis will help better understand the impact of plant invasion on
invaded plant-animal communities across altitude.

M 437 (Key words) : altitude, Bidens pilosa, invasive plant, oviposition, Pieris species
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Nematode population associating with ambrosia beetles in Taiwan

LA S S N b SHTRNC X TR F
Chih-shun Chang®, Guan-yi Yu', Hsin-hui Shih? Ching-shan Lin® Sheng-shan Lu?,
Jiue-in Yang*
ey B £ ;ﬁ;;ﬁ;_@ﬁ(;‘_ ¥ & % Department of Plant Pathology and
Microbiology, National Taiwan University
2l ¥4 R € ¥ % 7 &+ i3 = Division of Forest Protection, Taiwan
Forestry Research Institute
4 ¢ 9% LR & Tsau-hu Elementary School

The purpose of this research is to investigate the ambrosia beetle
associating-entomopathogenic nematode populations in their origins, study the
pest-host interactions for putative biological control applications. Several ambrosia
beetles are causing serious damages in forests and economic crops such as avocado in
the United States. Entomopathogenic nematodes have been known for their ability of
effective parasitism and could serve as biological control agents against specific
ambrosia beetles. In this study, 358 ambrosia beetles of 10 genera in forests and
orchards were collected through 18 filed sampling at 11 locations in Taiwan. A total of
12703 nematodes were harvested from beetle cadavers along with their habitat wood,
measured and recorded morphologically under compound microscopes, and identified
molecularly by sequences of multi-regions of genes. Phylogenetic analysis revealed 4
genera of nematode populations, including Acrostichus sp., Deladenus sp., Koerneria
sp. and Sphaerularia sp., are specifically associating with 6 genera of ambrosia
beetles: Cnestus sp., Eccoptoterus sp., Euwallacea sp., Scolytoplatypus sp., Xyleborus
sp. and Xylosandrus sp. This is the first population study of entomopathogenic
nematodes and ambrosia beetles in Taiwan.

B 437 (Key words) @ A& £ (ambrosia beetle) ~ # 2 & 74  (entomopathogenic
nematode)
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The influence of photosensitizers treated on several insect cells and
effects on adult aphids

ERE R
Han-Yung Wang, Yueh-Lung Wu
Rz &8558 28 % Department of Entomology, National Taiwan University
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B 42 (Key words) @ ‘m*2 &= (apoptosis) - ¥4k % (membrane feeding) ~ sk #z3&
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How to exhibit the hindwing eyespots to get the best anti-predator
defense?

Yu-Jen Su, Shen-Horn Yen
Rz? L+ F4 538 % Department of Biological Sciences, National Sun Yat-Sen
University
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Does lower friction of butterfly wing help in escaping from predator?

Shih-Hao Tu, Shen-Horn Yen
Wz? L+ g4 508 % Department of Biological Sciences, National Sun
Yat-Sen University
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Immunoelectron microscopic localization of histamine-gated chloride
channels in the visual system of Papilio xuthus

Bude ~ 7 FeF ~ TR S o
Pei-Ju Chen, Atsuko Matsushita, Kentaro Arikawa
PAREFT B FALEFFF T £ Department of Evolutionary Studies of
Biosystems, SOKENDAI (the Graduate University for Advanced Studies), Japan

Histamine is the only neurotransmitter so far identified in insect photoreceptors.
Histamine-gated chloride channels have therefore, been assumed to be involved in the
hyperpolarization of the second order visual neuron, lamina monopolar cells (LMCs)
upon photoreceptor excitation. The present study provides the first anatomical
evidence at electron microscopic (EM) level to support such distribution profile. We
conducted immunolocalization on two candidates of histamine-gated chloride
channels, PXxHCIA and PxHCIB, in the visual system of the butterfly Papilio xuthus.
In order to confirm that the candidate molecules exist postsynaptic to photoreceptors,
we injected Lucifer Yellow (LY) into retina for tracing of photoreceptor axons. We
subsequently carried out EM double labeling in which anti-PxHCIA or anti-PxHCIB
was visualized with pre-embedding DAB staining while LY-injected photoreceptors
were detected with post-embedding anti-LY immunogold labeling. In the lamina, the
anti-PxHCIA immunoreactivity is associated with the plasma membrane of
non-photoreceptor neurons, suggesting that PxHCIA is responsible for synaptic
transmission at the photoreceptor-LMC synapse. We also found that photoreceptors
are immunopositive to anti-PxHCIB, indicating a possible role of this molecule in
interphotoreceptor communication.

B4tz (Key words) @ i if- (butterfly) ~ 4 % e sk i & (immunohistochemistry) ~
iE (optic lobe) ~ % f§ (synapse) ~ 4LF (vision)
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Application of Internet of Things on pest management: A case study of
Bactrocera dorsalis
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A time delay neural network on the prediction of honey bee colony activity
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Population characteristic of Tetranychus urticae (Acari: Tetranychidae)
under naturally fluctuating temperature in Taiwan’s summer
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Exploring the genetic paradox during invasions of red imported fire ant
(Solenopsis invicta) using genomic approaches

FRFFAH I LR
Chih-Chi Lee, Yu-Kun Chiu, John Wang
PR T A b S R 3 ¢ o Biodiversity Research Center, Academia Sinica

The red imported fire ant (Solenopsis invicta) is a notorious species that has
invaded three continents. The success of fire ants has been attributed to several
ecological hypotheses, such as release from natural enemies, the bridge-head effect,
and the cryptic invasions. However, what is the genetic basis underlying allowing the
fire ants to overcome the genetic bottlenecks after each invasion? To test if any
genetic locus or loci might have had important impacts on adaptation to new invasive
regions, we have begun a population genomics study. We are comparing the genomes
of multiple males from Taiwan and the USA (source of Taiwan population) with next
generation sequencing (NGS). We sequenced eight independent males from Taoyuan,
Taiwan and will compare them to seven independent males from Georgia, USA.
Using this data, we are estimating SNP densities, the distribution of minor allele
frequencies, the composite likelihood ratio (CLR), and the Tajima’s D statistic to
identify potential loci under directional selection. We anticipate that this analysis will
uncover important genetic factors underlying the successful invasion of the red
imported fire ant.
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The impacts of temperatures on the life cycle of cowpea aphid (4phis
craccivora Koch)
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Bo-Kai Chen, Yi-Jun Chen,Yu-han Huang, Wen-Feng Hsiao
IR & %5 # % Department of Plant Medicine, National Chiayi
University
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Insect immune system to determine baculovirus host specificity
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Yu-Wei Chen, Yueh-Lung Wu
W= o3+ 848 % 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 ACMNPV,
especially in cases where genes involved in immune responses are verified by RNA
interference. In addition, small RNA has been reported to participant virus-host
interaction, and furthermore determines host specificity. Therefore, we screened
microRNA induced by AcMNPV infection, then combined with NGS data from
cellular gens to predict the possible regulation network. 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.

Key words: Baculoviruses, Next generation sequencing, host specificity
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Establishing the mosquito repellents in vitro bioassay system
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Biochemical and molecular analyses to determine pyrethroid resistance in
Aedes aegypti
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The complete mitochondrial genome of fire ant phoretic mite by
PCR-free whole genome amplification and next-generation sequencing
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The mymecophiles are organisms habitually live with ants. The interaction
between ants and mymecophiles is relatively unexplored antecedently. The mite
Histiostoma blomquisti is a microorganism feeder that uses the red imported fire ant
(Solenopsis invicta) as a phoretic carrier for dispersal. The H. blomquisti mite was
speculated as the vector which transmits ant pathogens but lack the evidence to
demonstrate before. For investigating the interaction between H. blomquisti and S.
invicta, we challenged the limit of tiny DNA acquirement from 100 um mites by
PCR-free whole genome amplification (WGA) and next-generation sequencing
(NGS) methods. We successfully sequenced the circular mitogenome of H.
blomquisti from the start 20 ng DNA. The mitogenome is 15,892 bp and is
composed of 13 protein-coding genes, two ribosomal RNA genes, 22 transfer RNAs
and six >100 bp non-coding regions. Most tRNAs are highly reduced, like those
found in other Acariformes. Phylogenetic analysis based on the concatenated
nucleotide sequence of the 13 protein-coding genes supports Histiostomatid mites
forming the basal-most lineage in Astigmata. In all, we described the
comprehensive mitogenome which could be further utilized in the investigation of
population structure and epidemiology in ants and mymecophiles.
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'Department of Biological Sciences, National Sun Yat-Sen University, Kaohsiung,
Taiwan
*Department of Biology, City College of New York, City University of New York,
New York, NY, USA
$Graduate Center, City University of New York, New York, NY, USA
*Entomology Section, National Museum of the Philippines, Manila, Philippines
*Division of Zoology, Research Centre for Biology-LIPI, Cibinong-Bogor, Indonesia

Elymnias Hubner, 1818 is a species-rich and widespread butterfly genus
distributed throughout the Old World tropics. The genus’ widespread range and
remarkable wing pattern diversity, together with the economic importance of several
species, has attracted the attention of taxonomists and agricultural entomologists for
centuries. However, the entire group has not been examined systematically in over
100 years, and no studies to date have employed genetic data to substantiate
taxonomic hypotheses. In the present study, we review the genus using all available
information on nomenclature, type localities, locations of type specimens, and
geographical distributions. An integrative taxonomic investigation using external
morphology, male and female genital morphology, and a species-level phylogeny
based on DNA sequence data affirm the contentious species status of various species
which were retained as subspecies. There is little interspecific genitalic variation
among species in this group, and previous taxnomists therefore relied almost entirely
on with patterns. Our molecular phylogenetic analysis was generated with markers
believed to be unrelated to wing patterning, and reveal both polyphyletic and cryptic
species resulting from morphological convergence between species and
polymorphism within a single species. These results suggest that both ecological and
morphological evidences are still important in the age of molecular systematics when
the genetic divergences among species are relatively low and speciation rate is
relatively high.

K 43w (Key words) @ Batesian mimicry, polymorphism, sexual dimorphism,
Southeast Asia
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Atypical morph and behavior in Philotrypesis male fig wasps (Chalcidoidea:
Pteromalidae)

BRSO ERCIINE 0 SN
Da-Mien Wong', Anthony Bain*, Shiuh-Feng Shiao?, Lien-Siang Chou?
'm= TSRS RF e F A 57 97 Institute of Ecology and Evolutionary
Biology, National Taiwan University
R 4 A~ # e B8« Department of Entomology, National Taiwan University

Empirical evidences of dishonest signaling in aggressive communication were
rarely found in nature, this study aimed to show that dishonesty are common in male fig
wasps. A dishonest signal is when the sender is sending out false information to a
receiver. We present evidence of such signaling in nonpollinating fig wasp Philotrypesis
sp. 1 associated with Ficus benguetensis. Firstly, morphometric data indicated that there
Is 7% of individual males within a population presented atypical morph which tends to
be larger in body size and has longer mandibles than typical males. Secondly, attackers
(individual who escalated to the fight first, either by bitting or hitting) had significantly
lower proportion of atypical morph than the receivers. Attackers were larger in body size
and had less injured individuals than the receivers. Behavioral observations indicated
that larger males have higher fighting ability to expel their contestants from the mating
pool. Thirdly, sheltered males had higher proportion of atypical morph and had
remarkably smaller body size than the nonsheltered males. Sheltered males also have
significantly higher proportion of injured individuals, about 8% were severely injured.
Interestingly, mated and unmated males have no differences in their body size,
suggesting that both morphs have an equal chance of mating opportunities and there
should be an alternative mating tactics for smaller males. Besides, no severely injured
individual has been found in mated males, indicating that fighting injuries have a
gravely effect on mating success. Atypical morphology exists in several other fig wasp
lineages, implying that this micro-hymenopterans could be used as a model system to
study dishonest signaling.

B 420 (Key words) @ 13- 8 (fig wasps) ~ #3222 8 (wingless males) ~ 7 3§ 12 51
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