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< € T3 Meeting Information

= ¢+ 2. Meeting Venue
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The conference will be held at the College of Bioscience and Biotechnology of National Cheng

Kung University, including 892S1 conference room, classroom 891S2, 891S3, 892S3 and
89254,

E: R iﬁ 71 & ¥ 78 Guidelines for Oral Presenters

SRR OFH DGR BB T et E - B BT R ) 91 68T
((F:k & % mac df p & adaptor) o & i f § 154 4 > ¢ RIS 124 4 456
T E PR R PR3N 4 o

PC and projectors are provided for all meeting rooms. Presentation files should be uploaded to

the laptops before the beginning of the sessions. There are 15 minutes for each speaker; 12

minutes for oral presentation and 3 minutes for discussion

AEEHEFLR ¥ 78 Guidelines for Poster Presenters

AdFT10 7 20 P +£09:30-10:20 ik rdp T2 SR LT T8O1S24c % 4 o A AR S TR
FRLAEER EHFF ORI T 7 @ Fatd 2 T 21511615450 B R 2 4 5
TRFLT ERA e i P R L AT BA T O o

The posters can be mounted at 09:30am-10:20am on Oct. 20th in the “classroom 891S2”. The
poster numbers are listed in the programme. Tape and scissors are provided. During poster
sessions (15:15pm-15:45pm), authors should stand close to their boards to answer questions

and facilitate discussions on their work. Posters will be displayed throughout the meeting and

have to be removed before the closing ceremony.



+ ¢ % 3w Keynote Speech

pERF 210 7 20 p 10:30-11:30
R 1 892S1 | H-H¥

Biodiversity research from local to global scales: new
prospects for scientist-society collaboration in the era of

big data

Dr. Evan P. Economo
Biodiversity and Biocomplexity Unit

Okinawa Institute of Science and Technology Graduate

University (OIST)
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# 3 New Faculty Plenary

Vo PRy s R FL BB
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Divergent Sexual Selection via Male-Male
Competition Drives Morphological Divergence
and Speciation in Damselflies

#Fia& 1% X Dr. Yu-Hsun Hsu
IR SR F o
Department of Life Sciences
National Cheng Kung University

BEPRE AR
Prospects and Challenges for Honey Bee

I p 4 L Dr. Ming-Cheng Wu
SRR T ¥
Department of Entomology
National Chung Hsing University

ARADL T LR EL  HRFEFTAD
¥rfog Eoxk 2 -

Molecular ~ Taxonomy and  Diagnostics:
Increasing Efficiency in Identifying and
Managing Pest Scale Insects

7 1 L Dr. Yen-Po Lin
Rzfs~F £HFF 5
Department of Plant Medicine
National Chiayi University
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Symposium on Entomological
Citizen Science

AR AFSRETR S 2APE:
BETERA LM ALR

Taxonomy, biodiversity informatics, citizen science:
moth information exchange in Taiwan

% 1 % L Dr. Shipher Wu

PEFET R AP SR

Biodiversity Research Center, Academia Sinica

How the OKEON Churamori Project established a
sustainable win-win collaboration model based on
university-high school partnerships

Dr. Masashi Yoshimura

EXES SLE TR E VAN RN |

ERTRS TN E NIV

Biodiversity & Biocomplexity Unit, Okinawa

Instiruute of Science & Techonology Graduate University

Urban biodiversity, regional planning and citizen
participation

Dr. Yuta Uchiyama

LA~ & BRBERAFFAT T

Graduate School of Enviromental Studies,
Tohoku University

TEUHR T AL G RIGRF Y 2 R
"Crazy" people are what we need for the "crazy' ant
project: the role of social media in invasive ant
research

1 # #2# X Dr. Chin-Cheng Yang

FEAF A G BT

Research Institute for Sustainable Humanosphere,

Kyoto Universtiy
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B 0 89251 | ¥

RECHE=ZTIF
Lessons learned in my caree

A % 514 L Dr. Jung-Tai Chao

Ak R AR g EERTL A

Ex-Researcher, Forestry Research Institute, Council of
Agriculture, Executive Yuan

11



#* .~ % Program at a Glance

10 * 20 p 2018
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10:30-11:30 Dr. Evan Economo
11:30-11:35 LR
e 1o, 7
11:35-12:35 NFOL03
12:35-13:30 BT g g 9111 §3k%)
LAt P S A A D
apreiar | azpm o agpe | FREEARSE
13:30-15:15 7 = ii 7 AL | i'])‘f'{ﬁg
S 01-04 OD_08-14 T ? ]
(15  ~ th- §] (575 5~ 4] '*“‘*
15:15-15:45 7; < / ;‘iwfﬁ';ﬁf%fr (8912 % %)
4R EE S NI
15:45.17:30 HEL LS AT Em ’%gjﬁﬁiw
A OB _01-07 OD_15-21 * -[;zm“‘] " f
(4 2 ] [k 0 32 ] FEE
17:30-19:30 o %
19:30- T A i
10 * 21 p 2018
¥ BE 892S1 /) #-4 892S3 891S3
20 Q2F) Q2F) (F)
N ke~ 2 bris s 2018 H AL &<
HE G E Aty ¥7 4R
:00-10: ek B ’
09:00-10:30 OB_08-13 OD 2227 T na vy
(2 ~ & a i ] [H7% ~ > &] [0 %]
10:30-10:45 ¥ 4
B A Ferris . 2018 R4 &L Al
PE S H= W’Z_;izm ngi;g%”
10:45-11:45 OEng 01-04 e RS e
[MZ48 - fRizsg] OD_28-31 < fid
o ($ 34 ] (32 %]
11:45-12:30 e
12:30-13:15 g (892S1 /| 3#-4)
P R g 12 KL
2E Y 'W#,i;tzm
13:15-14:45 OEng_05-10 el
[#h % 46 ~ Bz 45 ] OD_32-37
[ 4]
14:45-15:05 K 4
B
15:05-15:45 B }Et'i»‘ H=1%
U. "‘],
15:45-16:20 S L AR

IR KA B -

“HEE [ ] A




Program at a Glance

October 20, 2018
PI U
_— a1 g92s1 L #HE (2F) 89254 (2F) 892S3 (2F) 891S3 (1F)
09.30-10.20 Registration / Poster Posted / FB Group Booths Settled
10.20-10.30 Opening Welcome
Keynote Speech
10.30-11.30 Dr. Evan Economo
11.30-11.35 Group Photo
New Faculty Plenary
11.35-12.35 NF _01-03
12.35-13.30 Lunch / Board of Directors Meeting (89111 Meeting Room)
Symposium: Entomological Disease Vector, Biological Disease Vector, Biological Mini-symposium: Insect
Citizen Science Control & Pest Management Control & Pest Management Facebook Pages and
13.30-15.15 S 01-04 OD 01-07 OD 08-14 Groups
[Yang, Man-Miao & [Lu, Hsiao-Ling] [Kuo, Mei-Hua & [Tsai, Jing-Fu]
Chen, I-Ching] Chao, Yu-Chan]
15.15-15.45 Tea Break / Poster Presentation (891S2 classroom)
Biodiversity, Population & Systematics, Population Disease Vector, Biological Mini-symposium: Insect
Community Ecology Genetics & Evolution Control & Pest Management Facebook Pages and
15.45-17.30 OB 01-07 0S_01-07 OD 15-21 Groups
[Chao, Jung-Tai & [Yen, Shen-Horn & [Lin, Yen-Po & [Tsai, Jing-Fu]
Lu, Sheng-Shan] Tseng, Hui-Yun] Tsai, Chih-Wei]
17:30-19.30 Banquet Dinner
19:30- Self-guided Tour
October 21, 2018
PI T
Time a1 89281 ] #¥ (2F) 89254 (2F) 892S3 (2F) 891S3 (1F)
09.00-10.30 Biodiversity, Population & Ethology, Physiology & Disease Vector, Biological 2018 Taiwan
Community Ecology Organismic Biology Control & Pest Management Encyclopedia of Life
OB _08-13 OE_01-06 OD_22-27 Workshop
[Lin, Hsu-Hung & [Hsiao, Hsu-Feng & [Tu, Wu-Chun & [Hsu, Cheng-Hsin]
Hu, Cheng-Heng] Yang, Ching-Cheng] Chen, Wen-Hua]
10.30-10.45 Tea Break
10.45-11.45 Full English Session Ethology, Physiology & Disease Vector, Biological 2018 Taiwan
OEng 01-04 Organismic Biology Control & Pest Management Encyclopedia of Life
[Chen, Mei-Er & OE 07-10 OD 28-31 Workshop
Cheng, Ren-Chung] [Hsiao, Hsu-Feng & [Huang, Jung-Nan] [Hsu, Cheng-Hsin]
Yang, Ching-Cheng]
11.45-12.30 Lunch
12.30-13.15 Annual General Meeting (892S1 |- #-%)
13.15-14.45 Full English Session Ethology, Physiology & Disease Vector, Biological
OEng 05-10 Organismic Biology Control & Pest Management
[Chen, Mei-Er & OE_11-16 OD_32-37
Cheng, Ren-Chung] [Huang, Chia-Hsin] [Wu, Tzu-Hsien]
14.45-15.05 Tea Break
15.05-15.45 Closing Speech:
Lessons learned in my career
Dr. Jung-Tai Chao
15.45-16.20 Award Ceremony &
Farewell

* Lunch, Tea Break, Banquet Dinner (@ all classrooms; [ ] are the hosts of the session.
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Keynote Speech
NF RTIEFTFF

New Faculty Plenary
S B ALt

Symposium
CS B %

Closing Speech
oD ﬁfﬁﬁﬂ—‘**"ﬁm—-m??ﬂ < 7

Oral Session: Disease Vector, Biological Control and Pest Management
OB PRy i RE s BEEERELILER Y2

Oral Session: Biodiversity, Population and Community Ecology
oS LR AR~ 3 i B LR |

Oral Session: Systematics, Population Genetics and Evolution
OE Fe 2REBHIFTR~ 2

Oral Session: Ethology, Physiology and Organismic Biology
OEng TEYHHY TR

Oral Session: Full English Session
PD R A et AT B ESEE

Posters: Disease Vector, Biological Control and Pest Management
PB L REAE A EAR S R N TR o T

Posters: Biodiversity, Population and Community Ecology
PS BB A g s EE R BB F R E T

Posters: Systematics, Population Genetics and Evolution
PE Far ~2REBHEFRFET

Posters: Ethology, Physiology and Organismic Biology
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W~ z#H %4 Conference Agenda
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10 * 20 p 2018

B 892S1 - # ¥ 89254 892S3 891S3
PR (2F) (2F) (2F) (1F)
09:30-10:20 ST | REIRGERE / R T ALBR#E
10:20-10:30 B %
K
Biodiversity research from local to
. . global scales: new prospects for
10:30-11:30 scientist-society collaboration in the
era of big data
Dr. Evan Economo
11:30-11:35 &
NF_01
VoA Tl i s ERenA A
11:35-11:55 i e a5 b
FinEE L
NF_02
11:55-12:15 PR A R
T gL
NF_03
) ) A A DA T L fEfede  HIE
12:15-12:35 R
P a4
12:35-13:30 =& | 2EE ¢ (89111 €35 %)
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13:45-14:00

14:00-14:15

14:15-14:30

14:30-14:45

14:45-15:00

15:00-15:15

15:15-15:45

Entomological Citizen Science

s 01
B S

S_02
How the OKEON Churamori
Project established a sustainable

win-win collaboration model based

on university-high school
partnerships
Dr. Masashi Yoshimura

S_03

Urban biodiversity, regional
planning and citizen participation
Dr. Yuta Uchiyama
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b B 892S1 /| #-¥ 89254 892S3 891S3
PR (2F) (2F) (2F) (1F)
OS_01 b S IR T o NP -1 D Rl B B
oB 01 . Transoceanic dispersal and OD_15 %? Sk R
T T b3~ e fl A X IR A T B AT biogeography of littoral Cercyon ARG A L AE BERIRENRTT £
: ) AT b Leach (Hydrophilidae) across the ( Dictyoptera : Blattellidae) .
MR > Northern Pacific Lekhnath Kafle* ik R
Alyssa Suzumura*, Masahiro Ohara
OB 02 " 05 02 oD 16 SENEETH ¢
THEACREVRFEF IS RL UL -
A G RN R AR A T X P 52 prix2 eS| e A
16:00-16:15 25 & e pARRARE REUS aprmmen: i
HEEFORES EF% L L ; . .
£+ * 4 e 2 o Ewm o Eok, ok ¥
B3 ih £ S: 3 SRR ¥ - WEF o R RE kS
OS_03
OB_03 s Y i%as & 42 5 OD_17
16:15-16:30 WALWS 2ap MR P AT z;, i; AFIRE R GRS o o RPRER TS A
o L e N P
- )y W RUIM o 2 RF R A P .
£ AiméE > M- Fin* gHE > Riowr
’ ’ ¥ 2R - NES A bk i
OB_04
2 0S 04 OD_18
ﬁﬁ@#fgﬁyﬁﬁ%“i;’@ﬁ N\ ¥ a3z =
) - : WER 2. LN EE2 AR (B AN 0 B2 3y KAr Fult A FE S o g i
16:30-16:45 BEFLEAGIE 6 4 2kag 0 j—ipj‘rm AR (5 iz;wﬁ Fult A IR & B P i
S35 AR s y T X
o A (R EX FRET ik Rt
0S_05
OB_05 fsuag > A T kAL T - OD 19
16:45-17:00 BBETHERAT AP PER BAEE ﬁa#fﬂml\ = H AT ﬁf?’f““ﬁlﬁl"‘#ﬂ““ﬁ R R F R
45-17: ﬁﬂ’}t}i*friﬁ;}”ln\# (rp > Ff9F q“,f.l) 2 MM G
A RELT, AT % = fg » Reagan J. T Villanueva » #8 3@~ *
iG>
0S_06
OB 06 IV\_IO newgpec:]e_zof)g_enus_PIatycheirus oD 20
S Ml S B R R A Diptera: Syrphidae) in Taiwan P L L T Y
17:00-17:15 i;g; ;g};;fﬂ RREPR S Shiuh-Feng Shiao, Jeroen van Steenis, ;b A 4;25& ,‘(;‘u A R
A, Jeffrey H. Skevington, Andrew D. o % ain
ELRT mANR Young, Axel M. Ssymank, Tsung- Fefesw » L
Hsueh Wu*
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b gt 892S1 - #- ¥ 89254 892S3 891S3
e Y (2F) (2F) (2F) (1F)
0s_07
OB 07 Revision of the genus Zeugophora
Sk o e 4 O B L (Coleoptera, Megalopodidae, OD_21
17:15-17:30 f _z;\m AEp AL AAPER S Zeugophorinae) from Japan, with a ol i dzalTE
ij , description of new species from B ogE*
B %o AR de 0 LI EE T,
BAERY 3P
17:30-19:30 ot %
19:30- v 3Rpd {7
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10 * 21 p 2018

b B 892S1 -} #-¥ 89254 892S3 891S3
PR (2F) (2F) (2F) (1F)
OB_08 OE_01 oD 22
s BRI S MR AR 22 4 j2 & % fviF (Myzus persicae) fF A g2t - .,
09.00-00:15 | R e e T AR e AT 4
PR Y3 E BAF Mes
oD 23
OB_09 ) OE_02 o Reproductive output of Aedes aegypti
09:15-09:30 kfen St g A B R E AR LG S 7 2L R 0 (Diptera: Culicidae) in respond to
: : EF RN EERER %L RLKRE) insecticidal stress
ETR F-mo P Y s B*r ez Lee-Jin Bong*, Kok-Boon Neoh, Chin-Gi
Huang, Rou-Xing Ting, Wu-Chun Tu . o
g g71ing 2018 4 /4 b4 FAKT A FR
o bR 4 2 Fap s 49 % OE 03 Silencing of 34-kDa salivary protein of
BB R AT (WoREP L R B e E, (Strumigenys)#a#e.4 7 3 Aedgs a_egyptl suppresses Dengue-2 virus
09:30-09:45 #::4 e ( e ﬂ%—z‘ﬁ%( . . ‘y ol A replication and transmission
) PFEE (WImE R M _
Bty A o HhEE L% REk* Hhazu Chalida Sri-in*, Shih-Che Weng, Wen-Yu
=¥ "’%F mE 1 "( L ™ Chen, Betty A. Wu-Hsieh, Shin-Hong
3R LW oR- A& Shiao, Wu-Chun Tu
OB_11 OD_25
.. %g;?;‘ LT G R G OE_04 Comparative transcriptome analysis of
v/ Lt e { = =8 Y » o wuh C < 2 -
09:45-10-00 g : BP9 M enry b T larval and adult midguts of the yellow

BB A PR

>4 3 * 2 WP R =7
TAFEEY S Bigih o B Ko o 2

S thz ok 3 34

fever mosquito Aedes aegypti
LERSIRE YRS S S

it r
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2R 1 892S1 -} #-¥ 89254 892S3 891S3
pF (2F) (2F) (2F) (1F)
OE_05
0B_12 A comparative view on the ob 262‘ et s s
e L distribution of histaminergic =~ = AE sl R P A FIR IR
10:00-10:15 T N Y channels underlying color processing *f fi. i #F & 4% 4. éi" EQV ey Bz
JR "; "*4; = in fly and butterfly visual systems .#,;;}Tg LR R o BB T HRIT F
L A Pei-Ju Chen*, Atsuko Matsushita, mY o REFR
Kentaro Arikawa 2018 % &4 &~ 7 PR A FER
DI D 2
OB_13 ?E_% dysfuncti dbythe |
mmune dysfunction caused by the . 5 & 2 4w ys 4 5 3 & HOp g R
10EN050 Ly E 45 # 4 (Eufallia expression of polyglutamine %;f P @ 5% 22 2%
:15-10: seminivea)¥? B M i 2 4 45 expansion in hemocytes of A If* CEAE o I 0 A2
z,g;ﬁ;g,* VR R hEE Drosophila melanogaster ik i“:ﬁf N (AN
# 5 §*+ Michal Zurovec BEE g ER o HFH
10:30-10:45 F 4T
OEng_01 OE_07 0D _28
Molecular Basis of the formation  # FE 3% [ (2R * i P AHH T o NERRA R A P TR e E A A
10:45-11:00 of salivary glands in the pea aphid **§ &% b SR EHF 2 & P iRHFE g ;; N ;; IJ:. PEEW
Acyrthosiphon pisum PR Y B S f *Lj__* - i“y o
Chun-Wei Lai*, Chun-Che Chang 4k4zig* > - 3 > gt > & P s L2
2018 2 4~ P A KT IHAE FER
E 1w
OEng_02
Polydnavirus regulate the OE_08 0OD_29
11:00-11:15 extracellular adenosine levels in f ﬁ‘ﬂ L U RES S b Bl RS S '“r* Bl HFEA R R
) : Spodoptera litura to suppress its 2R FERA AT RLET R e g FER
immune system ?J f;t;rE* R L34 PR 1&4 Al

Yuan Chang*, Yueh-Lung Wu
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2R 1 892S1 -} #-¥ 89254 892S3 891S3
pF (2F) (2F) (2F) (1F)
OEng_03
Chronobiological effect on OD_39 L
oviposition behavior of OE_09 2018 & ATA4 B B & Fn TP G
11:15-11:30 Chrysomya megacephala FARRL e A RA R o
(Diptera: Calliphoridae) Ft B> R 4g, FRE* FPEoFLIE 2L R
Feng-Hsuan Chen*, Shiuh-Feng [ S SUR
Shiao 2018 £ 42 A AP KRTR ER
OEng_04 A1 ey
Display of Surface Protein by OE 10
Baculovirus for Improving the = i OD_31
11:30-11:45 Stability of Influenza Virus MicroRNA-encoded homosexual v R fmve 535 % Wolbachia
o responses in Drosophila males L
Hemagglutinin through Structure- AR R A FERY > BEH g
Guided Motif Swapping coooeR o TE
Chih-Hsuan Tsai*, Yu-Chan Chao
11:45-12:30 = %
12:30-13:15 ¢ A~ ¢ (89251 ] :#%)
OEng_05
Effects of encapsulated artificial (?E_li L ., oD 32
Plectranthus amboinicus essential '3?‘?4;:’? B PR FRATL B R A AT S R 4o
13:15-13:30 oil towards Myzus persicae and W2 F =
Plutella xylostella MRAe* 0 B4R T4 B br gk
Xong-Harng Oon*, Rong-Nan T EE LR PIB FRBETHE T
Huang
OEng_06
Functional characterization of OE 12 oD 33
concentrative nucleoside % B IR S A v MR e AT A LB BRI F e - oy
13:30-13:45 transporter 2 (CNT2) in A% R PIRDLE R E RS2 L FRHHS S

Drosophila melanogaster
Houda Ouns Maaroufi*, Michal
Zurovec

By

MppE* » Bk Ay - %RF & 0 104k

Ry P
LAS*THE  hER
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> B 892S1 -} #-¥ 89254 892S3 891S3
pF (2F) (2F) (2F) (1F)
OEng_07
Multiple evolutionary origins lead QE_13 - _|ob4 . .
13:45-14-00 to diversity in the metabolic A T E Gopt  sE 2 (B2 =R KA F 52~ FIRIT 2 FREN
: : profiles of ambrosia fungi g }i,ﬂﬁv}i) AP 2R RN S T e B
Yin-Tse Huang*, James Skelton, 4k i kS f]tx i
Jiri Hulcr
OEng_08
Developmental distribution of the o 14 oD 35
components in the Dpp signaling Ery % % ( Rhynchium brunneum “ g SE B F et S | E g 4 2
14:00-14:15 pathway implicates how the (fi o figé%ﬂ) T ) ;fp s FAT | & &P
dorsoventral axis is established in the " pJ L iE i o /:L,f B
asexual viviparous pea aphid ke L Be FEIT 13
Yi-min Hsiao*, Chun-che Chang
OEng_09
Histone deacetylase inhibitor OE 15 oD 36
treatment strengthens memory, B USRI A L S 1 R EBIE Fub B R TR R kAR S R R
14:15-14:30 learning, and immune ability in ;‘;ﬁi ;%;—:; 81 iRitsE s %w?‘ ﬁ?:::;, IR ik Sy o SR R
pathogen-infected and neonicotinoid- . TE: et hat s g Yoo K" .
treated Apis mellifera AL AR* o 26 L e W LR RS ET Ak 2R
Cheng-Kang Tang*, Yueh-Lung Wu
OD_37
OEng 10 _ OE_16 BorpER AT S FE A
14:30-14:45 Microbe-Mosquito Interactions in FUBFTA 1R B2 H R0 B2 A kTR
Stagnant Water Containers kS E* o e B E% LR R D s R
Matan Shelomi* e e & M R AR
ot
14:45-15:05 F AT
B
15:05-15:45 BESEZIF
P
il il o i
15:45-16:20 Sf PR AR
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Confernce Agenda

* denotes speakers, bold denotes competition
Lunch, Tea Break, Banquet Dinner @ all classrooms

October 20, 2018

Place
Time
09:30-10:20
10:20-10:30

10:30-11:30

11:30-11:35

11:35-11:55

11:55-12:15

12:15-12:35

12:35-13:30

89251 - #- ¥ 89254 89253
(2F) (2F) (2F)
Registration / Poster Mounted / FB Group Booths Settled
Opening Welcome

K_01

Biodiversity research from local to global
scales: new prospects for scientist-society
collaboration in the era of big data

Dr. Evan Economo

Group Photo

NF_01

Divergent Sexual Selection via Male-
Male Competition Drives Morphological
Divergence and Speciation in Damselflies
Dr. Yu-Hsun Hsu

NF_02
Prospects and Challenges for Honey Bee
Dr. Ming-Cheng Wu

NF_03

Molecular Taxonomy and Diagnostics:
Increasing Efficiency in Identifying and
Managing Pest Scale Insects

Dr. Yen-Po Lin

891S3
(1F)

Lunch / Board of Directors Meeting (89111 Meeting Room)
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Place 892S1 /| #-¥ 89254 892S3 891S3
Time (2F) (2F) (2F) (1F)
OD_01 Mini-symposium: Insect Facebook
- . . 0OD_08
{indscape on th cersity and abundance ETecLOf Plasma AIrproducec by - |Pages and Groups
. . . . fea F ; Atmospheric Non-thermal Plasma as
13:30-13:45  |Symposium: Entomological of pests and natural enemies intheinice .\ &oo ot Aoslied to Taiwanese Society of Insect Natural
S : fields in Miaoli, Taiwan : o . "
Citizen Science L e TP [ e SR S Tenuipalpus pacificus Baker on orchid |History
Lo A " e Yu-Yin Wei*, Wen-Hua Chen
s 01 gfgaol_zlu, VAT (LT, (G55 Y oD 09 'Igz?liwan Mot? Obtshervation Club- ;
iodiversity i i — — iscovery of moth occurrence an
I?.)(erllosrg};’n?:gdggﬁ'.t%’f:)rm;tmgrt]'cs’ Molecular identification of parasitic The competition of two tomato yellow distributign in Taiwan
13:45-14:00 el (I:Zhan el'n Tai' an ! : natural enemies of tea leaf rollers leaf curl viruses in Bemisia tabaci and
’ ) DXr. Shighér WUIW Cheng-Hsiang Liao, Fang-Yu Ning*, its effect on_l/irus transmission DearLep- The integrative biodiversity
Shu-Pei Cher_1, Jhih-Rong Liao, We_l-Hu_a Li k De-Fen Mou, platform of Lepidoptera in Taiwan
s 02 Kun-Hung Lin Chi-Wei Tsai
How the OKEON Churamori Project %?_03 ducti . oD 10 Coprophagous group scarab-beetles of
EStlfi‘bk')'She(_j a sustglrlw%ble ;V'”'W"_‘ _ An:sTaizZ ggop urggﬁlna{)er(;)%ﬁcsnv?/ The effects of host plant and antibiotic | 22"
-00-14-: collaboration model based on university- . i i i
14:00-14:15 high school partnerships Y temperature through dormant state %rgg;gig?gg';ii“on of endosymbionts in Leaf Beetles in Taiwan
Dr. Masashi Yoshimura Yi-Hui Wu*, Hsuan-Jen Pan, i * R \Aai Teai
Shih-Yang Lee Fang-Yu Hu*, Chi-Wei Tsai The Indentification of the Odonata
S 03 oD 04 OoD_11 Nymphs
Urban biodiversity, regional planning and y, 1. : Investigation of Insecticide resistance o )
citizen participation UORHIErGERERnET and Frequency of Candidatus Aguatic insects of Taiwan
. . ! Anaplasma phagocytophilum in chiggers .~ . - . .
14:15-14:30 Dr. Yuta Uchiyama and smalllmammals spleenin| Kinmen Liberibacter asiaticus on Diaphorina
Lo-Hsuan Chung*, Hsi-Chieh Wang citri population in Taiwan
S 04 - nd ' Ping-Hui Hsiang*, Shu-Mei Dai,
= Kun-Hsien Tsai
"Crazy" people are what we need for the Kuang-Ren Chung
"crazy" ant project: the role of social OD_05 oD 12
media in invasive ant research The vector-based approach to monitor Baiting F bt
Dr. Chin-Cheng Yang bovine viral pathogens in Taiwan aiting =ormosan _Su erranean .
14:30-14:45 termite (Blattodea: Rhinotermitidae) in

Hau-You Tzeng*, Huai-Hui Wu,
Lu-Jen Ting, Ninan-Tai Chang,
Yi-Chang Chou/Wu-Chun Tu

mango trees
Lai Yu-Yi*, Li Hou-Feng
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Place 892S1 /| #-¥ 89254 892S3 891S3
Time (2F) (2F) (2F) (1F)
oD 06 OD 13 Mini-symposium: Insect Facebook Pages
Preﬁminary tests for susceptibility of T:fazﬂicigyZtna|n?;r?::soar|]?:n\?3r'ftlon of BRI
litchi stink bug, Tessaratoma papillosa ~ Parasttolds on ychee g g . .
. Litchiomyia chinensis Yang & Luo Conversation club of termites
. . (Drury) collected from central Taiwan to . ’ . - .
14:45-15:00 six insecticides (Diptera: Cecidomyiidae), with
. ) Wen-Luna Wana. Chih-Huna Chan biological information of the dominant Outer space on the Earth: the world of ant
Symposium: Entomological MWl Chana Chony Wi Chau.Ghin  Parasitoid Quadrastichus sp. in Taiwan and termite guests
Citizen Science Hungs ' Y-Min Chao*, Sheng-Feng Lin,
(Continued) Man-Miao Yang
oD_07 OD_14 .
Museum collection pest management in Survey of household termite pests and
15:00-15:15 . their dispersal flight season in Taiwan
Taiwan s R
Rou-Lina Yana* Shih-Ying Huang, Wei-Jie Li,
g g Yi-Ying Tsai, Hou-Feng Li*
15:15-15:45 Tea Break / Poster Presentation (891S2 classroom)
©B_01 '?rsa_r?stceanic dispersal and OD_15 I';/Ilnl-syr‘r&pgSIum: insect - Facebook
Distribution and diffusion of invasive bioaeoaranhy of ﬁttoral Cercvon Leach Boric acid gel bait: A new tool to ages and roups
15:45-16:00 alien species- Red Imported Fire Ants - 9509 aby y German cockroaches (Dictyoptera:
LG (Hydrophilidae) across the . :
Taipei City as an example iy Blattellidae) Empire of ants
: * Northern Pacific -
Yu-Hsiung Chen - . Lekhnath Kafle
Alyssa Suzumura*, Masahiro Ohara Taiwan Cicada Society
0OB_02
Comprehensive investigation of red 0S 02 OD_16 True bugs of Taiwan: Taxonomy and
imported fire ant ( Hymenoptera: Taxonomic review and molecular Transcriptome analysis of permethrin- Ecology
16:00-16:15 Formicidae) in sporadic areas of Miaoli systematics of Termitoidae (Blattodea) resistant Aedes aegypti in Taiwan
Tsung-Tse Hseih, Zhao-Ru Chen, in Taiwan Sih-jia Huang*, Shu-Mei Dai*,
Guan-Sin Li, Dun-Yan Wang, Chia-Chien Wu*, Hou-Feng Li Li-Ching Hsieh
Mei-Hwa Kuo*
ORLE OD_17
OB_03 Genes for cuticular hydrocarbon Detoxification in Aedes aeavoti on the
The effect of body size and melanism  synthesis are duplicated in the social efficiency of the thermal fgypin sora
16:15-16:30 on thermoregulation of butterflies supergene of the fire ant y 99ing spray

Shin-Hung, Jiang*, You-Cheng Yu,
I-Ching Chen

Silvia Fontana*, Ni-Chen Chang,
Chih-Chi Lee, Wiber Liao, Ping
Huang, John Wang*

with pyrethroids
Wei-Lun Tseng*, Jia-Hui Hou,
Yi-Pey Luo
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Place 89251 - #-¥ 89254 89253 891S3
Time (2F) (2F) (2F) (1F)
OB_04 OD_18
Locally-Adapted Phenology Drives 0S_04 A TagMan® probe assay for detection
16:30-16:45 Spatiotemporal Distribution and A Preliminary Study of Latridiidae in knockdown resistance mutations in
: ) Population Vulnerability to Climate ~ Taiwan (Insecta, Coleoptera) pyrethroid-resistant Aedes aegypti
Change Yu-Hsiang Ho*, Mei-Ling Chan Jia-Hui Hou*, Wei-Lun Tseng,
Sheng-Feng Shen*, Hsiang-Yu Tsai Yi-Pey Luo
0S_05
OB_05 Mitochondrial phylogenomics revealsan OD_19
Mean temperature determines thermal unexpected new member of aquatic The phylogenetic analysis of
16:45-17:00 tolerance range and elevational lucioline fireflies with disparate Culex quinquefasciatus in Taiwan
: ) distribution of species morphology and ecology (Coleoptera, Taoyuan International Airport and
Shipher Wu, Yi-Shin Jang*, Sheng-Feng Lampyridae) their relationship with other countries
Shen Li-Wei Wu/Reagan J.T. Villanueva, Tao-Wen Tsai*
Ming-Luen Jeng*
OB 06 0S_06 _ _ OD_20 _ _
Patterns and drivers of intraspecific trait Two nevy species of g_enus_PIatychelrus Implementation of the. multiple _
variation within ecological communities (D!ptera. Syrphldae) in Taiwan _ membr_ane bIood—feef:ilng system in
17:00-17:15 . N Shiuh-Feng Shiao, Jeroen van Steenis, mosquito repellent bioassay cooperates
and their responses to altitudinal - .
Ya-Jung Lu*, Mao-Ning Tuanmu Wu* Yi-Pey Luo, Yung-Chun Wu *
OB_07 0s_o07
The promotion of citizen science Revision of the genus Zeugophora oD 21
17:15-17:30 investigation on household arthropods (Coleoptera, Megalopodidae, Establishing and maintaining colonies of
: ) diversity in Taiwan Zeugophorinae) from Japan, with a Forcipomyia taiwana in a laboratory
Mei-Ling Chan*, Shao-Ru Lin, Ling-Hua description of new species from Taiwan. Yi-Pey Luo*
Chen Takuya Takemoto*, Chi-Feng Lee
17:30-19:30 Banquet Dinner
19:30- Self-guided Tour
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October 21, 2018

Place 89281 -] # % 89254 892S3 891S3
Time (2F) (2F) (2F) (1F)
OB_08 oD 22
Assessing the Coastal Forest Gap e Susceptibility of different mosquitoes
09:00-09:15 Formation, Ant Fauna, and Arthropod |Feeding behavior of Myzus persicae on Iarvaepand a/ ae 1o entomo at(t]m enic
: ) Changes on an Agroforestry Island, host and non-host plants . Pupa 1tomopathog
: - . . . fungi Metarhizium anisopliae
Orchid Island (Lanyu) Yi-Syuan Jhou*, Chi-Wei Tsai - -
Bo-Kai Chen
Cheng-Heng Hu* *
OB_09 o ) OD_23
Effects of arthropod diversity of rice OE_02 Reoroductive outout of Aedes acavoti
paddy field under different agriculture  Foraging behavior research of the P RPN, put. gayp
. . . . - (Diptera: Culicidae) in respond to
09:15-09:30 managements: an example from the yellow crazy ant Anoplolepis gracilipes . v
Yuanli area of Miaoli County (Formicidae, Anoplolepis) . * Kok h. Chi
Wei-Jhe Sun*, Yi-Chang Liao/Man- Yi-Tsen Lin*, Chung-Chi Lin Lee-Jin Bong™, Kok-Boon Neoh, Chin-
. ' ' Gi Huang, Rou-Xing Ting, Wu-Chun Tu
Miao Yang
OB _10 OD 24 2018 Taiwan Encyclopedia of Life
Establish of surveillance, eradication ~ OE_03 Silencing of 34-kDa salivary protein of Workshop
techniques, and risk assessment of Thelytokous Parthenogenesis Study of Aedes aegypti suppresses Dengue-2
09:30-09:45 dwarf honeybee (Hymenoptera: Apidae) Strumigenys (Hymenoptera: virus replication and transmission
Pei-Shou Hsu, Ben-Han Chen, Formicidae) Chalida Sri-in*, Shih-Che Weng, Wen-
Yi-Jing Lin, Min-Jou Chiang, Ping-Jui Sung*, Chung-Chi Lin Yu Chen, Betty A. Wu-Hsieh, Shin-
Tzu-Hsien Wu, I-Hsin Sung* Hong Shiao, Wu-Chun Tu
'?r?e_;rley digestibility and foraging OE—(.)A'. 0OD_25 . . .
. : . Plasticity of caste development of Comparative transcriptome analysis of
seasonality of wild Formosan pangolins : . | | and adult mid f the vell
(Manis pentadactyla pentadactyla) Pro_rhmoter_mes flavus (Blattodea: arval and adult midguts of the yellow
09:45-10:00 Rhinotermitidae) fever mosquito Aedes aegypti

Ching-Min Sun*, Hsuan-Yi Lo, Chun-

Chieh Liang,
Kurtis Jai-Chyi Pei, Chung-Chi Lin,
Hou-Feng Li

Yi-Ning Chiu*, Chun-I Chiu, Chia-
Ying Liu, Ming-Der Lin,
Hou-Feng Li

Sih-Yu Chen, Tian-Yu Su,
Cheng-Hung Tsai, Huai-Kuang Tsai,
Jia-Hsin Huang*
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Place 892S1 /| #-¥ 89254 892S3 891S3
Time (2F) (2F) (2F) (1F)
OD_26
OB_12 OE_05 - Current knockdown resistance mutations
Foraging phenology of a fungus- A comparative view on the in Taiwan local Aedes aegypti
growing termite, distribution of histaminergic populations and their roles in pyrethroid
10:00-10:15 Odontotermes formosanus channels underlying color processing ..
Chun-I Chiu*, Hsin-Ting Yeh, in fly and butterfly visual systems - )
Pai-Ling Li, Chih-Yu Kuo, Pei-Ju Chen*, Atsuko Matsushita, \I_(':z_gﬁ?@hce::fnghéfﬁﬁ?g Cheng,
Ming-Jer Tsai, Hou-Feng Li Kentaro Arikawa Takashi Tomita, Hwa-Jen Teng 2018 Taiwan Encyclopedia of Life
OB 13 OoD_27 Workshop
A preliminary study on the OE_06 The analysis of dengue vector mosquito
pr nary study Immune dysfunction caused by the distribution and the establishment of
relationships between expression of polyglutamine dengue risk map
10:15-10:30 !Eufalha seminivea and environment in expansion in hemocytes of Tsung-JU Tsai*, Hui-Ching Cheng,
its storage room for wet collection . S 3 . A
- - AR Drosophila melanogaster Pei-Qi Chen, Shi-Ya Li, Hsiang-Yu
Yu-Ting Chang*, Mei -Ling Chan, Yu- . - .
Feng Hsu Yu-Hsien Lin *, Michal Zurovec Hs!ao, _
Chin-Gi Huang, Wu-Chun Tu
10:30-10:45 Tea Break
OE_07
Oviposition preference of oD 28
OEng_01 . . Anselm_ella il (Hymenopter{;\: Practical evaluation of novel ovitrap with
Molecular Basis of the formation of Eulophidae) to rose apple (Syzygium boric acid solution to monitor and control
10:45-11:00 salivary glands in the pea aphid jambos) and different varieties of 0 T L
Acyrthosiphon pisum wax apple (S. samarangense) and the Yi—'%in Laiﬂ Kuo-Chih Wu
Chun-Wei Lai*, Chun-che Chang analysis of flower volatile Kun—Hgien Téai '
Yu-Chun Lin*, Yi-Chang Liao, 2018 Taiwan Encyclopedia of Life
Yu-Che Lin, Man-Miao Yang Workshop
OD_29
OEng_02_ Ol 1 . A strategy of the educational programe
Polydnavirus regulate the Embryonic development of on Dengue fever prevention in the junior
11:00-11:15 extracellular adenosine levels in Prorhinotermes flavus: programming high school

Spodoptera litura to suppress its
immune system
Yuan Chang*, Yueh-Lung Wu

of the termite
Chia-Ying Liu*, Yi-Ning Chiu,
Hou-Feng Li, Ming-Der Lin

Chen Szu-En*, Chia-Hua Yang,
Yi-Ying Lin, Chin-Gi Huang,

Wu-Chun Du

28




Place 892S1 /| #-¥ 89254 892S3 891S3
Time (2F) (2F) (2F) (1F)
OEng_03 OD_30
Chronobiological effect on OE 09 Dengue fever epidemic features and
oviposition behavior of Transcriotome analvsis of control efficacy in New Taipei city in
11:15-11:30 Chrysomya megacephala Forci orrf) iataiwana)ll 2018
(Diptera: Calliphoridae) KuanF-)YuyChen* Mina-Der Lin Ji-Sen Hwang*, Chao-Cheng Hsu,
Feng-Hsuan Chen*, Shiuh-Feng ' 9 Yu-Fen Hsu, Charng-Kwei Lee,
Shiao Yeong-Ren Chen, Shao-Dian Jhang 2018 Taiwan Encyclopedia of Life
OEng_04 Workshop
Display of Surface Protein by OE_10 oD 31
Baculovirus for Improving the MicroRNA-encoded homosexual Stable culture of Wolbachia in insect
11:30-11:45 Stability of Influenza Virus responses in Drosophila males cells
Hemagglutinin through Structure-  Shiu-Ling Chen*, Sin-Bo Liau, Tsai- Tsai-Ying Yen, Kun-Hsien Tsai*
Guided Motif Swapping Feng Fu '
Chih-Hsuan Tsai*, Yu-Chan Chao
11:45-12:30 Lunch
12:30-13:15 Annual General Meeting (892S1 |- %)
OEng_05 OE_11 oD 32
Effects of encapsulated artificial The effects of sublethal dosage Aoni -
. AR Al - primary study on soybean oil-in-water
Plectranthus amboinicus essential oil imidacloprid on honey bee gene emulsion as a pesticide to control spider
13:15-13:30 towards Myzus persicae and Plutella expression during development it | P P
xylostella Yun-Ru Chen*, David Tzeng, Chieh gl;]ﬁi(grr:gmfegf Me-Chi Yao
Xong-Harng Oon*, Rong-Nan Ting, Pei-Shou Hsu, Tzu-Hsien Wu, ’
Huang Silin Zhong, En-Cheng Yang
OE_12 OD_33
OEng__O6 L. Shelter tube materials and construction The effects of Mallada basalis and
Functlonal_characterl_zatlon of behavior of fungus-growing termites  pesticides on the density of
13:30-13:45 concentrative nucleoside transporter wood-feeding termites Tetranychus urticae on strawberry in the

2 (CNT2) in Drosophila melanogaster
Houda Ouns Maaroufi*, Michal
Zurovec

(Blattodea : Termitoidae)
Bo-Ye Chen*, Chun-I Chiu,
Fang-Zhi Chang, Hou-Feng Li

field.
Nien-Chen Li*, Han-Yan Ding, Mei-
Chun Lu
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Place 892S1 /| #-¥ 89254 892S3 891S3
Time (2F) (2F) (2F) (1F)
OD_34
OEng_07 OE_13 Assessment of control efficacy of
Multiple evolutionary origins lead to Effects of Visual Stimulation onthe  Bacillus thuringiensis, cartap
13:45-14:00 diversity in the metabolic profiles of Oviposition Behavior of Single Female hydrochloride, emamectin benzoate,
: : ambrosia fungi Chrysomya megacephala (Fabricius) tebufenozide against litchi fruit borer
Yin-Tse Huang*, James Skelton, Jiri (Diptera : Calliphoridae) (Conopomoarpha sinensis) in litchi
Hulcr Jia-Rong Lin* orchard
Tai-Chuan Wang*
OEng_08 S oD 35
Developmental distribution of the OE_14 = .
. RO - . Preliminary study of virulence of
components in the Dpp signaling Nest-building strategy of Rhynchium - - . .
L . . Beauveria bassiana isolates from Taiwan
14:00-14:15 pathway implicates how the brunneum (Hymenoptera: Vespidae) .
- . . . . against the coffee berry borer
dorsoventral axis is established in the  Chien Hsu*, Sheng-Shan Lu, Shiuh- . .
L . ; (Coleoptera: Scolytidae)
asexual viviparous pea aphid Feng Shiao YU-Ping Liana*. Tai-Chuan Wan
Yi-min Hsiao*, Chun-che Chang g 9% g
OEng_09 OE_15 OD_36 o
. N : . . Evaluation of 13 near-isogenic lines with
Histone deacetylase inhibitor treatment Carrierand cutter, size-related foraging - .
. 2 . : 11 brown planthopper resistant genes in
strengthens memory, learning, and behaviorin the tropical fire ants, .
) ) ; S : - . IR24 against brown planthopper
14:15-14:30 immune ability in pathogen-infected  Solenopsis geminata AN
) I . populations in Taiwan
and neonicotinoid-treated Tzu-Yen Chao*, Ming-Chung Chiu, .
. . . . Shou-Horng Huang*, Ching-Huan
Apis mellifera Li-Chuan Lai Chend. Charng-Pei Li
Cheng-Kang Tang*, Yueh-Lung Wu g g
OD_37
OEng 10 OE_16 Evaluation of the effectiveness of
~N9_ . Lo Development of new artificial diets agriculture drone sprayer in the control
Microbe-Mosquito Interactions in . " A - -
14:30-14:45 Staanant Water Containers and evaluation of its effectiveness of small pests in tea plantations
Ma?an Shelomi* Zheng-kuan Lin*, Wen Hua Chen Fang-Yu Ning*, Chih-Min Chiang,
Shih-Tsung Huang, Kun-Hung Lin,
Hsien-Tsung Tsai
14:45-15:05 Tea Break
Closing Speech:
15:05-15:45 Lessons learned in my career
Dr. Jung-Tai Chao
15:45-16:20 Award Ceremony & Farewell
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EEIR B 5t M. % Poster List

1 8k : 891S2 ¥ 3 (1F)

Y fe 4 (Authors) # < E8E(Title)
:1,%&3.- ~ 2 $ s~ B3 g R Disease Vector, Biological Control and Pest Management
T ek 2018 & SR EFBRG R 2 S ERHEE 2 sk gt
=t o
PD 01 ! . The effect of insecticide used in dengue high-risk area of Taiwan in 2018 on
Kuan-Chih Wang .
Aedes aegypti control
e . T F BN bR AT H 2 s ) T S N R RR A
MEkRE ~FEH ~ B L .
PD_02 . ) L The application of attenuated total reflection infrared (ATR-IR) spectroscopy
Yi-Hsein Chen, Tzu-Hui Shih, Yu-Der Wen . ] o ]
analysis for detection of Wolbachia in Aedes aegypti
(el VBN R S RN AR RS el L 15 F o s s VA L S
FRIE 3 AT Rl PIRA RS =R ! _
PD_03 . ] An in vitro bioassay system to explore the spatial repellent effecs against Aedes
Shu-Juan Wu, Xian-Wen Wang, Yi-Pey Luo .
aegypti
PD 04 HEir: ~F Es AR KOS S A 2 PR end
- Tso-Min Hung, Rong-Nan Huang Toxicity of terahertz radiation-activity water toward non-adult mosquitoes
, f&* ELISAHRPIR A 5¢ AT 2 HARFE X
CEEER BEE LISARME & ST G L RANFLE |
PD_05 . Detection of insecticide thiamethoxam residues in agricultural products using
Hsuan Shen-Tu, Shu-Chen Chang, Ching-Hua Kao ) .
enzyme-linked immunosorbent assay
kv BFFEESFIR BB B v TR & RITE LR A TR R
PD_06 Shu-Chen Chang, Hsuan Shen-Tu, Ching-Hua Kao, Tse-hao Development of colloidal-gold based lateral-flow immunoassay for insecticide

Huang

chlorfenapyr
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kB 1’?—‘;{ (Authors) # < &4 (Title)
PD 07 Wiz Z ol B B S R B AT SRR
- Chia-Hung Hsieh Genetic diversity and rearing efficiency evaluation of Corcyra cephalonica
FARSAIE IR PR U R A BiE A 3k saiges(Cadra cautella Walker) #F sk 22 gt
PD_08 Bei-Chen Hsiu, Jih-Zu Yu, Yew-Jen Dong, Feng-Chyi Lin, Ming- | Application of cyclonic separation to the eggs and adhesive scales of
Yao Chiang Cadra cautella
o A nucleopolyhedrovirus from golden birdwing larvae
Yu-Feng Huang, Tzu-Han Chen, Zih-Ting Chang, ] ) ] S
PD_09 . . . (Troides aeacus formosanus) revealing a defective Autographa californica NPV
Tai-Chuan Wang, Yu-Shin Nai .
genomic features
25 M EHAHRE S EF Biodiversity, Population and Community Ecology
TWER Ak st aEuRr s R S RMED S
FELFLECERT K- 4 Aokt o
PB_01 . Investigations on biomass and diversity of invertebrate arthropods in organic and
Shou-Horng Huang, Yu-Yuan Huang, Mao-Nan Yeh, I-Hsin Sung . .
conventional paddy fields
ER AN B PR O SN S S N JiF NS L = ., ) )
moom Y T S TS EN RN R Y
PB_02 Dunyan Wang, Zhaoru Chen, Zihsian Wu, Sujein Chang, o . ) )
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Biodiversity research from local to global scales: new prospects for scientist-
society collaboration in the era of big data

Evan P. Economo

Biodiversity and Biocomplexity Unit
Okinawa Institute of Science and Technology Graduate University (OIST)

The human domination of the planet has raised monumental challenges for both science
and society. The threats to biodiversity in the Anthropocene are myriad and well-known.
However, despite wide interest in biodiversity conservation, we still lack adequate
geographic and natural history information on most species let alone the dynamics of their
communities over time.  This is particularly true for hyperdiverse groups such as insects.
To have a chance of conserving biodiversity effectively, we need to find ways to both
document and monitor it more efficiently. At the same time, in many countries the
position of science and scientists within broader society could be improved, and there is an
ongoing need to better engage with the public. In the current era, new technologies
including data science and computation have raised opportunities for both enhanced
scientific discovery, as well as enhanced participation by the larger society. In this talk, |
discuss these issues through the lens of two ongoing projects. First, the Okinawa
Environmental Observation Network (OKEON) Project, an effort build a local community-
collaborative research network for long-term ecological monitoring on the island of
Okinawa.  The project aims to both achieve scientific goals but also foster
interconnectivity between researchers and society in a mutually beneficial fashion.
Second, | discuss the Global Ant Biodiversity Informatics (GABI) Project, an effort to
synthesize global biodiversity data on a single insect group, ants, for analysis in both basic
science and conservation-related questions. In certain countries, citizen science groups are
providing invaluable data toward that effort with serious benefit to the science. These
examples of scientist-society collaboration, among many others around the world, may
provide useful lessons for the ongoing development of collaborative biodiversity research
to address the major environmental challenges of the modern era.
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Divergent Sexual Selection via Male-Male Competition Drives
Morphological Divergence and Speciation in Damselflies

Yu-Hsun Hsu'?, Liang-Jong Wang?, Chung-Ping Lin?
! Department of Life Sciences, National Cheng Kung University
2 Department of Life Sciences, National Taiwan Normal University
3 Taiwan Forestry Research Institute

Male-male competition has been neglected in studies of speciation by sexual selection.
Traits involved in competition can be used directly to fight (weapons) or indirectly to
indicate quality (signals). Weapons preforming better or signals being more effective in
particular habitats are expected to be advantageous, thus reinforce divergence between
habitats (divergent fighting contexts hypothesis and conspicuous signaling hypothesis,
respectively). However, weapons and signals have rarely been considered together in an
empirical study. Here we investigate the roles of morphological traits in male-male
competition in two Taiwanese Psolodesmus mandarinus subspecies: P. m. mandarinus and
P. m. dorothea. Male damselflies compete through aerial contests without physical contact,
so traits enhancing energy storage and flight maneuver may function as weapons, whereas
other wing pigmentations display signals. Among 582 male P. m. mandarinus and 552 male
P. m. dorothea, heavier individuals had higher mating success, but the positive association
between mating success and the size of black wing patch only occurs in mandarinus, which
distribute in cooler and darker areas. The subspecies-specific conspicuous white wing patch
of P. m. mandarinus also increases male mating success. Our study supports both
hypotheses, and is one of the first to show that weapons and signals can simultaneously
promote speciation via male-male competition.

Keywords: male competition, divergence, speciation, damselfly, pigmentation
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Prospects and Challenges for Honey Bee

X gy
Ming-Cheng Wu

Bee Biology Lab, Department of Entomology, National Chung Hsing University

Bee colony loss is a crucial issue started from 2006. Multiple factors have been linked with
colony losses, including the parasitic mite Varroa destructor, the fungal parasites Nosema
apis, bacteria, viruses, fragmentation and loss of habitat, climate change and widespread
pesticide application. We have found that the sublethal doses of systemic pesticides,
imidacloprid have deep impacts on the physiological gene expression of honey bees. When
larvae were received 2 ng of imidacloprid, the genes encoding major royal jelly proteins
(MRJPs), queen bee determinators and primary nutrient sources for larval development are
repressed significantly. Accordingly, we assume that nutrient status of honey bee colony
would be hampered if they received low dosage of pesticide. Based on this, we are
developing bee breads and exploring bee gut probiotics in order to improve bee health.
Regarding bee bread development, we have found that some protein sources can improve
nutrient gene expression of honey bee and some oils seem to have the role of
phagostimulant. Additionally, we have worked on the functionality of probiotics isolated
from honey bee gut system. We expect that the outcome of development of high nutrient
bee bread and exploring of probiotics would help honey bee colony healthy development.

Keywords: honey bee, colony loss, nutrition, bee bread, probiotics
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Molecular Taxonomy and Diagnostics: Increasing EfflClency in Identifying
and Managing Pest Scale Insects

Hhp i
Yen-Po Lin
CEES SN S5 LT
Department of Plant Medicine, National Chiayi University
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Keywords: Coccomorpha, Coccoidea, DNA barcode, taxonomy, systematics, species
identification, COI
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Taxonomy, biodiversity informatics, citizen science: moth information
exchange in Taiwan

Shipher Wu
Biodiversity Research Center, Academia Sinica

Among one of four speciose insect Orders, Lepidoptera, moths are arguably the ideal group
for large-scale studies and biodiversity education due to its high species richness, well-
established higher classification and phototactic behavior that facilitates taxon sampling.
Originating from the following historical contexts, i.e., recent 25-year progress of
fundamental surveys, faunistic publications, systematic studies, and the construction of two
major biodiversity databases, DearLep and Taiwan Moth Information Center, the moth
social network, Taiwan Moth Observation Club, has been an iconic model for insect citizen
science in Taiwan, therefore, enormous occurrence data, voucher specimens and/or images
have been documented since 2011. The talk aims to illustrate such historical contexts,
introduce the approaches of collaboration between moth taxonomists and citizens and what
kinds of moth studies have been published or explored under the basis of citizen science.
To conclude, | encourage researchers/citizens focusing on specific insect taxa to step by
step establish the integrated networks concerning taxonomy, biodiversity informatics,
citizen science and the progress of other related taxa with interactions, to achieve the
synchronous growth of Entomology in academia and civil society.

Keywords: Entomology, biodiversity, social network
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How the OKEON Churamori Project established a sustainable win-win
collaboration model based on university-high school partnerships

Masashi Yoshimura
Biodiversity and Biocomplexity Unit
Okinawa Institute of Science and Technology Graduate University (OIST)

In conservation biology research, citizen-science investigations bring great power to gather
a large amount of data over a wide area in a limited time. This framework also brings
together knowledge and awareness on the local environmental conservation to the
participants. The OKEON Churamori Project, community collaborative environmental
monitoring project in Okinawa, Japan also regards as a major goal the promotion of a social
network that shares data and utilizes it. Local high schools are one of the major
collaborators in the project. We have attempted to establish a new sustainable model of
win-win interaction that is beneficial for both of research and education. Until now, high
school-university collaboration in Japan is often beneficial for one side, for example, as a
vehicle for University promotion. On the other hand, the high school side commonly asks
for services from the university such as the career education, advanced level lectures,
and/or accepting students as interns. Research investigations involving students could be a
win-win model for both sides, however, these are challenging to sustain. In the OKEON
Churamori Project, we established a new model of the university-high school collaboration
that benefits both research and education. The model consists of (1) providing a package
of protocols for ant biodiversity survey useful for high school class activities, (2) providing
workshops and personal guidance to teachers for its practice if necessary, (3) encouraging
teachers to conduct their own ant research with their students, (4) asking for donating
specimens collected in the research to us once the annual research is done. As the result,
OKEON obtains a new survey network with a certain protocol similar to the citizen-science
observation model. In the same time, teachers can provide their students the higher quality
instruction for their science research activities, then student can have an experience to see
and contribute toward bigger conservation project covering across Okinawa. In this
presentation, | would like to discuss the results of the collaboration model and its future
issues.
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Urban biodiversity, regional planning and citizen participation

Yuta Uchiyama
Tohoku University Graduate School of Environmental Studies

The ninth meeting of Conference of the Parties (COP9) officially adopted the issue of local
biodiversity degradation including loss of biodiversity in urban areas (Decision X1/28) in
2008. In this international process, Singapore proposed City Biodiversity Index (CBI) (so
called Singapore Index) to monitor and evaluate status of biodiversity in urban areas in
different regions of the world. The CBI has three main aspects: (i) native biodiversity, (ii)
ecosystem service, and (iii) governance and management. These aspects need to be
considered in urban and regional planning, and citizens participation is needed to support
the monitoring activities and governance of urban biodiversity under the limited budget
and human resources in local municipalities. Furthermore, “extinction of experience” of
children is paid attention as urgent issue in the fields of environmental education and citizen
science. Involving those younger generations in monitoring activities is needed in terms of
sustainability education. On the other hand, practical indicators were developed to support
the monitoring and evaluation activities conducted by local municipalities. As an example
of those indicators, degree of landuse mix which correlates with biodiversity was proposed
to estimate the status of biodiversity in local areas. It should be noted that local
municipalities have different local contexts of biodiversity conservation. Understanding of
those contexts can facilitate the citizens participation and use of the practical indicators. In
the international process of biodiversity conservation initiatives, science policy platforms
including the Intergovernmental science-policy Platform on Biodiversity and Ecosystem
Services (IPBES) and Future Earth promote involving stakeholders in biodiversity policy
implementation. Those platforms can contribute to sharing of experience and knowledge
beyond individual sectors and regions to conserve biodiversity and enhance well-being of
local communities.
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"Crazy" people are what we need for the "crazy" ant project: the role of
social media in invasive ant research

Chin-Cheng Scotty Yang?, Shu-Ping Tseng!, Ching-Chen Lee?, Hirotaka Nakao?®,
Fuminori Ito®
! Research Institute for Sustainable Humanosphere, Kyoto University
2 Center of Ecology and Environmental Research, Department of Life Science, Tunghai
University
3 Faculty of Agriculture, Kagawa University

Social media can be used to combat invasive alien species. For instance, Twitter, Facebook
and others have helped engage volunteers of the public to participate in invasive species
surveillance networks. Numerous studies also have highlighted the importance of social
media in facilitating invasive species research; most of which, however, are often restricted
to mapping distribution and spread of invasive species. Taking our ongoing project as an
example, we attempt to show how social media assists scientists in reconstructing history
of a focal invasive species. The project is to employ population genetics to identify native
range of a globally distributed invasive ant, longhorn crazy ant (Paratrechina longicornis).
To ensure our sample collection covers as many geographical populations as possible, we
have launched an international ant-hunting citizen science campaign through several social
media, in which we have 1) involved citizen scientists across 15 countries in collection of
P. longicornis, 2) developed a user-friendly field collection toolkit, and 3) offered
volunteers online/on-site training on how to identify and collect the ants in the field. More
than 2,000 samples of P. longicornis from worldwide have been collected by the campaign
participants, and are currently being genotyped at 40 microsatellite loci. Preliminary data
allow us to speculate India, instead of Africa or Southeast Asia, as the ant’s putative native
range. What we learned from the campaign includes that 1) public awareness of P.
longicornis and other invasive ants has been significantly built up in local communities, 2)
such a treasure-hunting activity effectively retains enthusiastic participation of volunteers,
and 3) participant feedback on social media could inspire more ideas and plays a key role
in keeping the campaign evolve. To conclude, our project demonstrates social media/citizen
science as a promising avenue for promoting future invasive species research.
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The effects of agricultural practice and landscape on the diversity and
abundance of pests and natural enemies in the rice fields in Miaoli, Taiwan
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Miaoli District Agricultural Research and Extension Station, COA
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Engineering, Naitonal Taiwan University
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Molecular identification of parasitic natural enemies of tea leaf rollers
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University
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The mass production progress of Anastatus spp. regulated by low
temperature through dormant state
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Molecular detection of Anaplasma phagocytophilum in chiggers and small
mammals spleen in Kinmen
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R385 oxfmd £k s 2 7 97 Institute of Environmental Health,
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R M A TR Jé%ﬁm’fééfﬂ}%%f B % L 15% (24/160) » X% M £ 5 B
15.4% (24 # /156 3 )> £ i< g 4 % (minimum infection rate, MIR) % 3.39/1000 p #} >
16SIRNA B 5 IF (e & i%fﬁo‘}f' ¢ R iR 51“%’ & v m e 23R8 chpdd A7) (n=3
Bl AFLTREFAET AT 052 ,;i%#%%{“%’%Fﬁ.ﬁmﬁégﬂ;ggﬁqﬁﬁ/;gﬁ;
Aokt = B R AP LIS o S B R R AR TR 2 &

Mgz (Keywords): 4 #g3gt 3k & 258 (human granulocytic anaplasmosis; HGA)
“%’ 5 v tmPe w2548 (Anaplasma phagocytophilum) ~ & & T (scrub typhus) ~ & ;“ & &
f¥i 4% & & (nested polymerase chain reaction) ~ T pF & R & prasd = & (real-time
polymerase chain reaction)

54

-



OD _05

% pdes B ERI S BB HEFL LR A
The vector-based approach to monitor bovine viral pathogens in Taiwan

Faais I B RE2 o el Ea st e e S pgl
Hau-You Tzeng!, Huai-Hui Wu?, Lu-Jen Ting®, Ninan-Tai Chang®, Yi-Chang Chou?,
Wu-Chun Tut
lm = ¢ # + & National Chung Hsing University
< =fH < & Tajen University
SiEvc L £ R g 3 #4325t Animal Health Research Institute, COA
YE > B & #$+ 4 National Pingtung University of Science and Technology
S4B B4 g i3 AL Animal Health Inspection and Protection Office, Tainan City

R R AR 2

B REERIBHELGM A AL AL BB RA RAIE TR
Gt o R S N E S RipRean(ER £ 5 B S Bf&tizgsg ~ R R
FERARV RSP FREEXNELE 2] B RRFFRG - A%
I‘JVKﬁ;iigil&L%%#ml L & ﬁv#’f'_ﬂ;&«fﬁi—* PRI o Ak B son PFECT] R fH
B Ar gy 3 f”"?‘r'@ BB EZPPRST -ﬁ';}??*’fé’;r}'f * B
SR E PTG R Z@(RT PCR)%‘SU*tr s W R W RIH AT F R :x«}}%}fﬂ [

BEIBHIE For

Aix G od o e 2012 1 2015 & # B Y Ak i (mosquito) i F S fd R 85
(Culicoides) 8 p > & f % B 3] 7 #& = & T i M oA o H ¢ Shamonda
orthobunyavirus (Peaton virus) and Shunl orthobunuavirus (Aino virus) &= & @* s
- X Ao AesT E"J’L}}is—a- fa%F > H =t > bovine leukemia virus, Bovine viral diarrhea
virus, rotavirus A 3 25 4 & (non-arbovirus) éfe ! zaﬁ Fl*ixh g B PFHEe &

ST E S T RS Y E R TR

Mats (Keywords) @ s * f (Haemtophagous insects) ~ fi 4+ (arbovirus) ~ 2-
fi %%+ (non-arbovirus)
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o i@ﬁi%ﬁ Fe ¥t ARG A2 R X AR
Preliminary tests for susceptibility of litchi stink bug, Tessaratoma papillosa
(Drury) collected from central Taiwan to six insecticides

I EET CRHEFNIRRK N ETY
Wen-Lung Wang, Chih-Hung Chang, Mu-Wei Chang, Cho-Yi Wu, Chau-Chin Hung,
BL ¢ R¥ESI P EKTE $ %R 2 Division of Bio-pesticide,
Taiwan Agricultural Chemicals and Toxic Substances Research Institute, COA

L L A S T S

2 At \%«(Tessaratoma papillosa (Drury))*+1999 & » & & » 2009 #5 ¥ 7 & & ¢
AEB T E S BT > 0 "‘f;" TR AR E DS PEL RS }_ - 2013
ED R AL TR B AR R EY FL200T oL picnict kL
W EREAEE R o 50 R0 L BAZ A 4K wis(Conopomorpha sinesis) 7 i #
é?l]%,?i’#i%ﬁ N etk o AEBEIN2018 £3 T A2 N LR R FH R AR RS
Fl#& & ;3'1'1‘;':1% B o 1) ZE BT E P ‘éﬁ?ﬂifﬁ % %+40.8 %13 272EC- 2. 8%%‘};%"*EC ~40.34%
7 k4 FHKEC - 20%g;,w~ SP( > 2 ZEH|) 2 2.4% % % B SC ~ 85%5c R FIWP(H 4= fm
WS ER)E6 BB R E

FEISHIE

T A R S F ﬂ@éﬁ%ﬁd%?ﬁ'—fﬁ forpd Ak imiE 0 VR 100 %= F 0 1B
B~ LR LB RS FPIA NG 96.7%86.7%533%  $ e B0 1
i~ FE® T Aok L 5F B 357 5| 100 %R 2 ok 0 B A G e 6] 96.7
% LR HTRREL > § 5;_@;& 36.7 % = F o in 6 EEH Y L FE A Ik
T FRG 13T 14 pH 1 #FARTFE97.1~100% o b it 5T A
FHRHA SN Ry FAZ AR s p S EHE 6 BER A RADEF R D
ERE 1 $Fa¥s FHY AQﬁk’ﬂ*%ﬁ%N AR L AR 2 )
LRRE S R g) i R 2 S LN ¥ < NGt

M4t (Key words) @ 2 %;’:fﬁ % (Tessaratoma papillosa (Drury)) ~ g % 1+
(susceptibility) ~ # 2 #| (Insecticide)
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B A d §
Museum collection pest management in Taiwan

BE %
Rou-Ling Yang
K = # ¥ 1 4 I~ National Palace Museum

S Nl U AL SR E

TREFETERELAHR  ANFEATR G RFRP RSAT FRERRT

FEHLEM WL e 2017 £ 97 &#ﬂ@wﬁ%‘ B EIL (TH o 44

*gﬁﬁ DR ES N EA R £ 250 R E 0 F w11l o vt
FA444% - RE R Y 5 80.7% 5 kp 2 F L WE 2 E e it A > B

%@E#B’é'*z\”ﬁ"

BRI T

w111 PR EY > 5 829%F R £ 7 FiHEgiE AT R b 35-1%9’4]19‘#?3%%@
Forvd (R WA A e Y H L AT R ARG 0 239%F 2 AR R
7T A35% Y L R S A o FIRAM KRG hT ABE T T LA U Lk
(71.7%) » v % (50%) » v & (50%) » % 4 (50%) > & & (39.1%) % 74 (30.1%) -
¥ 17.4%% o faag o BT RP R SLT %‘i‘l’%”ﬁ HEEH LT F8BAT
FAZ> SHF R e p 7r0A i 1F 3 5p g &% 9 BB AIAIT > 228% ¢ F
R FH F ik %%uéﬁﬁnéﬂﬂgww 4 ARE S A F R MRS
A ERAPE 7 '5"3?:4 P HP B SRRV B ESRAATFESEETE R
Wﬁi‘?ﬂﬁﬁfﬁfruiﬁﬂ ARG 0 L FERT AR B AT EAHTRE
E R FRE D R i‘ﬁﬂ:ﬁ Wil s Bk hFE o

M43 (Keywords) : £ 2 ¢ 7= (pest management) ~ & & (collections)
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PERARTRL TR EF FLREA B T EGERD
RS
Effect of Plasma Air produced by Atmospheric Non-thermal Plasma as
Fumigant Applied to Tenuipalpus pacificus Baker on orchid

BIBFE ST E
Yu-Yin Wei, Wen-Hua Chen
W = B 4 L4+ & National Pingtung University of Science and Technology

TR N 2
FRARTRHNT v o o TR~ FRET R S HEHT e TR
BREATEHERIMATFFHY L0 EB T REAL 2 ST REBF
FReLE R R FIGE > Of AL FRIMELF CFF AL 23T
FHAP R AH 05 L e REP WERRAL LT T HinE K
AP EFETAT REORFS o APFT U FIREAL LY T EEH 1S
BLF RRANE S TEZERIEIE - B mE L - HIREF 3B R A
TR E A%k TREI6)EPN FEFRN -

=3

DS ERT F T EGEB AR FAILE A g2 > A B G 312 )
PR AR o DAL kg 0 F L5 kR 400 ppm iE 73 A& AT 90 A
& 0 Hinfos Finz 100%57 = F 5 ARa (S EifoR s TR kA2 F 3 500ppm i i
F 3 80%5 = F ok FM o AwmE AT EE X T EE E L ALWE 300ppm
G S tpR A F 2 50% o Ra FEEY T A2 ERA TR REFIT
Flhfrr WL d X g o TR EEC RS L F kA 500ppm YE & AJE
90 ~48 o FERT V30 WigikfF2 - At TREPE - B EETZER 7
fag SRR Gt AP I FRARIFPINAL LF B AT RE L
X EHA P B ERP T

M 4= 5 (Keywords) @ # & L4 7 :Pfc (Atmospheric non-thermal plasmas) -~ 4 %
(ANTPs) ~ & 7 & (ozone) ~ = T x % £ 4% (fumigant)
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B Iew B E RS AT 4N (Bemisiatabaci) #p SR 2 54
i M S Er e - T
The competition of two tomato yellow leaf curl viruses in Bemisia tabaci
and its effect on virus transmission

3R LA R
Wei-Hua Li, De-Fen Mou, Chi-Wei Tsai
R = & &~ & National Taiwan University

TR R AR 2

facd CBERLEEL T EARPER T2 - > PR ARG Ty
Tomato leaf curl Taiwan virus (TOLCTWV) % Tomato yellow leaf curl Thailand virus
(TYLCTHV) = ﬁ_:)}%% BE oo fpm 4w B A TYLCTHV & 2005 & » x4 41
Poi 3+ Po % TOLCTWV > #F3he B fepic ) 400548 6 g 4 2 Fim™ o o
ﬁ?%gié*ﬁﬁ%%i&%ﬁﬁﬂﬁﬁﬁ%ﬁﬁi%%&@ﬁﬁ%i°ﬁ*é
& 7@_;;};«,5 JEd R BRI fruw Fé*f]}%fi BN IR R T oar _*éi’:)f%% — R 3 0T
3 RO G ARHRLEIBAAES XA FOES FRF 2 B E 2 TYLCTHV
TOLCTWV #4f &g #eifitr b o g4 > 0 %8 PCR Rl b vk @t 4
2ok fRAERA TR AN SRS B R X BgRGs kE- B0 fEpA RS
M@y

BE[2HIE o
b m)}%% TEEERT T e ? TYLCTHV (08 % B TOLCTWV - 3§
wirF g2 e ? TYLCTHV hi@ 3 5355 » TOLCTWV o gt ¢h >

A0 A hRBIEE IR ERL Y - JEmd il o %
b S g e fﬁ}}%% Wk RN L HaiEr 5w TYLCTHV s hfgp 5 i
A A o FHRI O A HEP A AR RFFEFES fARS 0 TYLCTHV 7 #
TOLCTWYV % et ¢ 5o ooy cirdie 3% > 33 08 BIh TYLCTHV feoptr o 20
5T A g & TYLCTHV »t » &4 B 1 Beid 32 B~ v [ e TOLCTWV 0 ¥
Mats (Keywords) @ % v ¥ 4 #p= (Tomato leaf curl Taiwan virus) ~ & 3w i
#,;ﬁjx B+ (Tomato yellow leaf curl Thailand virus) ~ # % 4 Ji (Bemisia tabaci) ~
:)}%% — ¥ 3 18 * (virus-vector interaction) ~ # 4= * (antagonism)
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FALES 2 L R ER LN £ 2 FEEORT
The effects of host plant and antibiotic on the populatlon of endosymbionts
In Bemisia tabaci

4,; _%_ If -r 'u '.‘
Fang-Yu Hu, Chi- Wei Tsai
R = & &~ & National Taiwan University

TR R A AR 2

44 (Bemisia tabaci) 2 A ER PR EFTH2 - 0%
AREAESET A L4 @:}é;y_ b 212 ﬁ’}@#:}rﬁfr v 3E A B
TRAMMT SREAE ¢ 3 —5 # (primary symblont) 5 = f-f,ut
AR (secondarysymblont)o I ) pﬂ?’ 'Uh’t '*“f” he g m"g SRR
B 4];]¢ X *',a’%#j';‘\?u‘ N 4;*”%@;,,\,L \4§(}K7} 2 BB
£

ed

6
TENEd > RERFTHERDEENTE- KT c AFET TR R
+ 4 7 Portiera aleyrodidarum £ & f& =t & £ # 5 Rickettsia sp. % Hamlltonella
denfensa o 7 & 5 fi & %Jfﬁ* PlechF ifEd 2 &S it & RN TE

PCR *ﬁzﬂjf— EABAEPNE D FoE TR F A ER SR BN £ A R

BEIZEHIBT T

FrEERErANEE LI AF IS P TH T BEAPM S 2 AT T 5 Rickettsia
sp. & - P.aleyrodidarum =xz_ > H.denfensa & cm i F A28 72 k& 4 fg#n
EHZFN L2 FTEFRSFRFOETRFL c PRI F IS 0 2 FEIP &
AFF U R AP 4§ rifampicin 7 Mz AR 2 4 ?ﬁr’v’ﬂ&ﬂ ; Ak B
ampicilin B] &% i< P.aleyrodidarum g - 2=y A HIF L B DB AN £ 2 F*%
FAOP L FF o METARFIPA LA AR AF AT EF DA

M43 (Keywords) @ # ¥ # & (Bemisia tabaci) ~ p = 4 # (endosymbiont) ~ % 2
4 (host plant) ~ #22 % (antibiotic)
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DA AR CERIEL SR RMAD &
Investigation of Insecticide resistance and Frequency of
Candidatus Liberibacter asiaticus on Diaphorina citri population in Taiwan

IE‘_—-;«% ik‘/ i‘ﬁ_?‘:‘f:
Ping-Hui Hsiang, Shu-Mei Dai, Kuang-Ren Chung
K = ¢ &2+ & National Chung Hsing University

TR PR/ AL 2
M3 ELSAERNEATF 2 - 75 S RRE R R o AR 8
HMP L OBAT—MBAAE TR LERE M ARG AT W
FEFERD LRI R fE SRR “4*“%%@m@%#rc
“}?’vg FREFEYFRBF O FF ST LE RO FERC c AREET
2P A E By RO AL R LT GBI RE- Re gE DR EE o
e EEATEF RN B o 0 RS AR T o AR SRR R S
= B ’f% *\mw,: SR - fE I F ER o L EaDigde ]2 (bottle bioassay) &
(FHLE R o F A m GRIR R P i AL DNA @ % FavpE - 1315 i
?&é\'ﬁ’;@ﬁﬁﬁ% o

BERAHIEY kT
&iﬁﬁﬁgwpxé’u%%ww%”@%ﬂﬁ%&%aﬁ@%ﬁx
);?EFL:IF;F’EI —-E\ P"/ \g\?m’}ﬂjfgiﬂ,ﬁ\r%,ﬁ? "/f\”l:\ N /é"\z‘_‘{h N Ffaﬁ?‘g& > Z';’a >
A
F

-

i

MBI M EP LR - R AP PERREKD 0 ATk
EIRER Y P FF RO ARG FE 452 B2 B
éﬁ%%’ﬁ%iﬂ%?;N2¢°Bﬁéﬁﬁ%%&%i&w$%ﬂ%
Fage FRCAHHBALESFT B3N oL F RS o F

ZHPALFE LR RF L EFN S SEALREL L REW
.}%umﬂimé%ﬂwﬁm« AR L ST REEREEHRTIEL R EL
MRehig o ¥R ATHWRIZ 6 o PR AP S FE S LF o wOEEY G AR
EHA TR BRFAZHEE AL

A

M 4&F (Keywords) : #4f » Ji (Diaphorina citri) ~ 3 J5 (Huanglongbing) o
14+ (insecticide resistance)
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e BRSBTS RS B RS RER
Baiting Formosan subterranean termite (Blattodea: Rhinotermitidae) in
mango trees

Biew ~Fic4
Yu-Yi Lai, Hou-Feng Li
K = ¢ &2+ & National Chung Hsing University

TR R A AR 2

- & 7o #% Coptotermes formosanus Shiraki ¢ % 2 s 4 > L EREHEE? 27 &
pEITUTOR Fl2 - 0 7 xilels\.*rsﬁ Btk FRGIE 4 > A B E 2L ER o
bk A& (termitebait) B 2 * A AP T AU R 6 SRFEW IS E o 5P
gﬁé_%—reﬂ;é%w voARAER| L B s B T A SR o AT E T 11 f&ﬁ
R BT AT T RN AR A B Y bR X AE B Rl

B AR AP INT G Y E S R BTG A T ARG %’ﬁh*-‘*i
BATAE Bl T OER G MR G - FARE o RS T AR E O SRR T s

LA E

B5ISHmIR Y T

%Téﬂ:ém‘;;%’"‘j’\n (P85 3 (636%) 0 7 9 BERMHEF I AHEILE LA
B T AR MR- FAE o RSP Y 5818 4 v ki o H G ook

= & = K4 (hexaflumuron) eB~& & & 1.4+0.69° *5 & {5 it & 10.7£6.1F p i

T R S RS R o BB 0 AP EIRE - FA g WA RS

TIRHFTEMN AFRE - T EHFEFELA B RFERSSKEDT c APRER

ieptA e sk A TR THEM ) S HE o a0 KA I s EEURE Y MEE D

Fig™ % o

\;m

M4t 3 (Keywords) @ 5 # 7w #% (Coptotermes formosanus) ~ v #% 42 & (termite
bait) ~ v k%% ;5 (termite control) A %3£ (urban tree protection)
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4 Ao F 435 2 2 R4 4 48 Quadrastichus sp.z. A # 4 3 &
The checklist and seasonal variation of parasitoids on lychee gall midge
Litchiomyia chinensis Yang & Luo (Diptera: Cecidomyiidae), with
biological information of the dominant parasitoid Quadrastichus sp. in
Taiwan

ATEHREFE -HEY
Y-Min Chao, Sheng-Feng Lin, Man-Miao Yang
R = ¢ 2+ 5 National Chung Hsing University

TR T RIS 2

441 2008 & ~ Z et B o2 boomip (Litchiomyia chinensis Yang & Luo) » & 3R i7 e
e N ILEERIE SR A ,)3 PP GEWFALTRBL T L o B AR AR R Ap B
NEY L FR - E BRI F AR A BPE g AL LA
ek BRI BB o AT FET AP a3 PE L e 2§
PRI BARLE A BRHERTE f%ﬁ&w%4ﬁnk§myaa%wow+,ﬁ
VEARTE C EEBAS R ONRRE 22 FARFEGHE - ﬁﬁﬂﬁﬁﬁi’
BEEF RN AR ERERE N EAHAFETH o B AKREFFL
BAFpiat o

% Eml s T

f2016 1 2018 &>t w Wik » 53 o2 P AF LA - BT R - SR
FAZBFABEERIER T FFS R Quadrastichus sp.£2 Braconinae sp. s ¥
Be P02 B IANNA) e W ROR A HRIp B8 7 0hF 4 2 Quadrastichus
sp. (# - 3 #: Eulophidae) % 4448 - ¢ Quadrastichussp.2. % ¥ j22] % % ~ B~ &
HEA7 2 BERl R A T A 2 R (synovigeny) 4 35 o 1= 48 o
$hde i F R (40.8%F A7 LA ~ 0% R A FuE 2 85% e R T R LA AL it
Quadrastichus sp.i& {7 2 #|:%% > &1 = 8% %4 Quadrastichus sp.3&+ i = 5% 7| &
T AL HFERERTEERP ISP IR TR R LR E L 2 F
HH S LR s E R

M4t 3 (Keywords) : 2 # (Litchi) ~ % 4 ¢4 (Parasitoid wasp) ~ 24 # B i
(Biocontrol) ~ % &% i* (Seasonal variation) - & 1 (Acute toxicity)

63



OD 14

SHWMIEAGRETRRE A RFE2LE S
Survey of household termite pests and their dispersal flight season in Taiwan
Ribg o 2o d o L 2is

Shih-Ying Huang, Wei-Jie Li, Yi-Ying Tsai, Hou-Feng Li
K = ¢ &+ & National Chung Hsing University

FRIF T PR

Fov 3% § (Coptotermes spp.) & 5 @G A HfA A, F o o W G5B RO IR

(Coptotermes formosanus (Shiraki)) % 273 %o #% (Coptotermes gestroi Wasmann) -
BRBEETSERNFIERALFTIR > PTG LT EREE L T (winged

imago) =4 &7 4 (dlspersal flight) #4cd & = 373 ql o 50 f35 A R0 4K

B R LoF 2L REFLEEEOLE S AFTHEEY ﬁ#ﬁ%kﬁﬁ%

(http://termite.nchu.edutw/) & X K2 A 22 & 0% fofk 2 S8 fAv Kol %

BiRE 3 RAARA A TS A RDA F 2 LT E o

N N =T
PRI REA A RE S B FauE AL BT ’wﬁkrs o RATE RO MR 2R
i@r%,'?pﬁﬂif%%#ﬂ\fif”fﬂﬁ(rﬁ oo ARe e s LY LRk B
aAAT LR A E- BRSBTS KRR TR B rj+ﬂ§»;gﬁ e chgoag
&%7&‘&25—&1%,m~&ﬂ9 A F 2 His? ﬁ»ﬂ\lﬁ;}ﬁ*ﬂgyﬁ;g J@if;ﬁ_i‘{]
G A TS B RS RA RER R Téﬁﬁa‘rﬁniim/}%‘ﬁér'sdé‘tﬁ_ ¢
Aod cBPS RS RIFZFELT T

B 4xx (Keywords) : 7w %/ (Coptotermes) ~ » % (dispersal flight) ~ 7 =4 7 4]
(winged imago) ~ *fs'rr 2 # (urban pest) ~ = 2§ & (citizen science)
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FERL 5% R 2 4R L 4G R eniT1 £ (Dictyoptera © Blattellidae )
Boric acid gel bait: A new tool to German cockroaches
(Dictyoptera: Blattellidae)

Anil Chandra Neupane, Lekhnath Kafle
Department of Tropical Agriculture and International Cooperation, National Pingtung
University of Science and Technology

Background/Question/Methods

The German cockroach, Blatella germanica L. (Dictyoptera: Blattellidae), is the most
important insect pests in and around home, as it transmits various parasites, bacteria,
nematodes, and viruses. Different forms of boric acid (H3BO3) baits have been used to
manage German cockroach populations; however, the gel bait is more consumable, toxic,
and kills faster than powder and block baits. It was already proved that the German
cockroaches developed resistant against gel baits. However, boric acid baits are not
available in gel form. Thus, the present study was done to the best combination of boric
acid in the form of gel bait and measure its efficacy (preference and toxicity) against
German cockroaches under laboratory conditions.

Results/Conclusions

Among four tested lab baits, the lab bait A caused 100% mortality of cockroaches at six
days after treatment that was significantly higher and had less LT50 value than other lab
baits tested. The best performing lab bait was compared with four commercial baits
containing different active ingredients. There was no significant difference between the lab
bait A and commercial on the amount of bait consumed and bait detection time. The result
shows the potentiality of using boric acid gel bait for the management of the German
cockroach population under laboratory conditions.

K43 (keywords): Blatella germanica, lab baits, mortality, commercial baits, detection
time
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Transcriptome analysis of permethrin-resistant Aedes aegypti in Taiwan

FAEfmE Bt
Sih-Jia Huang, Shu-Mei Dai, Li-Ching Hsieh
K = ¢ 2+ 5 National Chung Hsing University

Background/Question/Methods

Aedes aegypti is a vector of important human diseases, including dengue, yellow fever,
chikungunya and Zika virus infection. Since there is no vaccine and prescription to prevent
and cure these diseases, vector control by various insecticides is still the primary choice to
avoid the spread of disease. However, the high frequent and improper uses of the
insecticides, such as permethrin, have resulted in the evolution of insecticide resistance in
Ae. aegypti. In order to understand the mechanisms involved in permethrin resistance, next-
generation sequencing (NGS) was used to sequence the transcriptomes of permethrin-
resistant (Per-R) and permethrin-susceptible (NS) strains of Ae. aegypti, and TopHat2-
Cufflinks-CummeRbund pipeline was used to align, assemble and visualize the sequencing
data of NGS.

Results/Conclusions

There are 113 and 156 differential expression genes (DEGSs) obtained from larvae and adult
female of Per-R strain in comparison with NS strain. These DEGs contain genes of cuticle
protein, cytochrome P450 monooxygenase, glutathione S-transferase, serine protease, heat
shock protein and miscellaneous proteins, which were found to be involved in various
pathways of glutathione metabolism, peroxisome, apoptosis, RNA transport, proteasome,
glycerophospholipid metabolism, and protein processing in endoplasmic reticulum.

K43 (Keywords) : Aedes aegypti, insecticides, resistance, transcriptome analysis
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B2 pixfid v PEALFR 5}?2“,% PRI Rl e
Detoxification in Aedes aegypti on the efficiency of the thermal fogging
spray with pyrethroids

Biphl -3 dE2. biw?
Wei-Lun Tseng?, Jia-Hui Hou?, Yi-Pey Luo?
L B 742 # 7 1= National Health Research Institutes
2 EH 4Bz A £3 #3124 & Chia Nan University of Pharmacy & Science

TR R AU 2
ﬁiﬁﬁifﬁﬁﬁﬁﬁfﬁ%ﬁ@%ﬁ’%%Hgﬁ,ﬁﬁﬂgﬁﬁwﬁH$$
g BPEE BB DI A B R AR A L RER LR SRR - B
% pi LI L & ¢ dpH e[RRI A AR e O AP R
CHFRFATAEF 283 L% - 5227 RBF2HT AR LAFLAOLYPR E
&k B kB o R 4k A7 i34 54 0 1 ABISYBR®Green A 17 24 S Fih
ZI ¥ 19 5% % Bora-Bora 7R &5k v 3 E R mxEd (T BERT G
G AL A i5 A s inip B o

SRS HIRY FoT

NREGHELR®  FRPE2RSRP o EREB IR AT RRER AT
S AR By AN endio B S A% pis (glutathione transferase) % H 4 ¥ fis (monooxygenase) %
f24 p% > & i ;g CYP6CB1-1-CYP6CB1-2~CYP6M11~CYP9J2~-CYP9M9-CYP9J26~
CYP6BB2 ~ GSTe3 ~ GSTe4 ~ GSTe7 % &4 A Fen& & » B 5 M7 & % sadxfia ¥
Pend g E BTG A F b s Fon o AR BT G S Rle o
i FLBE [ chd Y 2 A T R IRIBLE o

M4tz (Keywords) : # % maix (Aedes aegypti) ~ <% |+ (resistance) ~ fz & % *
(detoxification) ~ # 7% ¢ Ji (thermal fogging spray) - ‘% £1. 3 A (pyrethroids)
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2 prix Kdr itk FI0 5 28 $ 8 1 enld 1
A TagMan® probe assay for detection knockdown re5|stance mutations in
pyrethroid-resistant Aedes aegypti

'}L I;kg—l % f?é‘fq% 2 )?E'fr'ﬁ"‘ 1
Jia-Hui Hou', Wei-Lun Tseng?, Yi-Pey Luo!
lmg |z L 3 &%IE’_ ~ &  Chia Nan University of Pharmacy & Science
2 ® 74#2 # 7 I National Health Research Institutes

R R AR

BAFEY CEBAMP LTI R R THA RS S AT RAME 2 B
T H e SR A AR EL 252 sl bR A RS T By i (Kdr)
AFIRET M- v)gk‘:ci\ga srix Kdr A FIRE S S 3G 7 BER% v
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The phylogenetic analysis of Culex quinquefasciatus in Taiwan Taoyuan
International Airport and their relationship with other countries

A
Tao-Wen Tsai
f#2 4511375 5 ¢ #1F Taiwan Centers for Disease Control
K= -4~ % National Taiwan University

Background/Question/Methods

As global traffic become more and more convenient, there are more than one hundred
thousand flights coming from all over the world in Taiwan Taoyuan International Airport
(TPE) every year. In previous study, a large proportion of mosquitoes caught in TPE were
Culex quinguefasciatus, which can transmit West Nile virus and Wuchereria parasite. We
want to know if there are foreign Cx. quinquefasciatus already dwell in TPE or not. If there
are foreign ones, then we should adjust vector control program and prevent potential
disease outbreak. In order to distinguish the Cx. quinquefasciatus in TPE is native or not,
we used mosquito light trap, sweeping net, and larva dipping methods to collect the samples
from Taiwan. Samples of mosquito from different counties were used as control and using
sweeping net to catch the samples on aircraft from Southeast Asia countries as target groups.
There are several potential markers of phylogenetic trees may separate Taiwan’s native Cx.
quinguefasciatus or foreign one, such as 28S rDNA of Cx. quinquefasciatus, pp-hC1A 5
of Wolbachia pipientis (wPip), and Gp15 of WO prophage of wPip. To achieve that, we
used polymerase chain reaction to amplify target DNA fragments, sequencing, and made
the phylogenetic trees by MEGA 6.0 software.

Results/Conclusions

The results show that phylogenetic trees by using three different markers can provide
different resolution of phylogenetic relationship. In the marker of 28S rDNA one, which
only separate India (HM802156) from Taiwan, TPE, and Southeast Asia countries.
Another marker, pp-hC1A 5, which can separate into two clades of phylogenetic tree, one
contains samples from Taiwan, TPE, and Japan, the other includes samples from Southeast
Asia countries. The other marker, Gp15, shows that it can separate Taiwan, Southeast Asia
countries, and Japan into three clades. Both pp-hC1A_5 and Gpl5 are markers good
enough to distinguish whether Cx. quinquefasciatus is native or not.

K43 (Keywords) : phylogeny, Culex quinquefasciatus, Taiwan Taoyuan International
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Implementation of the multiple membrane blood-feeding system in mosquito
repellent bioassay cooperates to the vertebrate animal use replacement
principle.

T XF -~ Biorw
Yung-Chun Wu, Yi-Pey Luo
&R |2 4 £ 5 32 % & Chia Nan University of Pharmacy & Science
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4 4 # P (in vitro bioassay)
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Establishing and maintaining colonies of Forcipomyia taiwana
in a laboratory
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Susceptibility of different mosquitoes larvae and pupae to entomopathogenic
fungi Metarhizium anisopliae

[ 4p 3o
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Reproductive output of Aedes aegypti (Diptera: Culicidae) in respond to
insecticidal stress

Lee-Jin Bong*, Kok-Boon Neoh?, Chin-Gi Huang?, Rou-Xing Ting!, Wu-Chun Tu?
!National Health Research Institute
2National Chung Hsing University

Background/Question/Methods

Phenomenal of high egg reproduction when mortality risk rose is very common in mosquito.
Yet, the presence of this reproduction advantage in field strain mosquitoes remains unclear.
In this study, we evaluated the effect of chlorpyrifos (CP) exposure on the oviposition and
survival of Aedes aegypti using two field (KHIy and TNnorth) and one laboratory
susceptible strains (KHsm).

Results/Conclusions

High mortality was recorded in KHsm mosquitoes after contacting with the CP-treated
oviposition sites on day 4. Before death, the mosquitoes oviposited large number of eggs
indicating the adaptive strategy of the mosquito aimed at maintaining the progeny in the
population. However, this reproductive effort was not seen in the two field strains although
~60% of the mosquitoes were killed at 1.0 ppm CP. Mosquitoes from the field are exposed
to a variety of insecticide. Coping with the toxicity of insecticides can be costly, and thus
energy and resource are redirected to survival instead of reproduction.

K43 (Keywords) : Fitness cost, fecundity, selection, trade-off, dengue
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Silencing of 34-kDa salivary protein of Aedes aegypti suppresses Dengue-2
virus replication and transmission

Chalida Sri-in?, Shih-Che Weng?, Wen-Yu Chen?®, Betty A. Wu-Hsieh?,
Shin-Hong Shiao?, Wu-Chun Tu?
!Department of Entomology, National Chung Hsing University
2Department of Parasitology, College of Medicine, National Taiwan University
3Department of Immunity, College of Medicine, National Taiwan University

Background/Question/Methods

Dengue fever is the most prevalent arthropod-borne viral disease in humans with no
effective medication or vaccine. Previous studies have indicated that proteins from
mosquito salivary glands may influence the infection of dengue virus (DENV) in humans.
However, the functions of salivary proteins on DENV infection in the mosquito Aedes
aegypti remain largely unknown. Therefore, we hypothesize that some salivary proteins of
Ae. aegypti may enhance or suppress the replication and transmission of dengue virus. In
this study, we show the effect of 34-kDa salivary protein on the regulation of dengue virus
replication and transmission. We examined the tissue specific expression of 34-kDa
salivary proteins after infection with dengue virus serotype 2 (DENV2). This salivary
protein was silenced in mosquito. Then the mosquito was infected with DENV2. To
elucidate its effect on DENV?2 replication, we made use of gPCR analysis and western blot
analysis to examine the DENV2 transcript and E protein expression, respectively.
Furthermore, we investigated the effect of 34-kDa on DENV2 transmission by plaque assay
and mouse model analysis.

Results/Conclusions

Our results showed that the transcript of 34-kDa salivary protein was up-regulated in the
mosquito salivary gland post DENV2 infection. The replication of DENV2 RNA and the
expression of DENV2 envelope protein were significantly inhibited when 34-kDa was
silenced. Interestingly, we show that silencing of 34-kDa inhibited DENV2 transmission.
Taken together, our findings indicate that 34-kDa is important for dengue viral
transcription and envelope protein (E-protein) replication in the mosquito salivary gland.
Especially, the 34-kDa plays an important role in the transmission of DENV2.

K 4= F  (Keywords) : Aedes aegypti, Dengue virus, mosquito saliva, 34-kDa salivary
protein, gene silencing
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Comparative transcriptome analysis of larval and adult midguts of the
yellow fever mosquito Aedes aegypti

MAE S RIEE R ERT 3 4%
Sih-Yu Chen, Tian-Yu Su, Cheng-Hung Tsai, Huai-Kuang Tsai, Jia-Hsin Huang
? & # 7 F= Academia Sinica

Background/Question/Methods

The yellow fever mosquito, Aedes aegypti, is the primary vector of arboviruses including
Zika, chikungunya, and dengue virus. Ae. aegypti goes through a transition from the aquatic
to the terrestrial environment during its life cycle. Accordingly, the larval midguts are
remodeled, undergo morphological changes, thus making the adult female mosquitoes
competent to take a blood meal. However, the genome-wide analysis of differentially
expressed genes in the Ae. aegypti midgut between two distinct stages has not been reported
yet. Herein, we conducted an RNA-seq analysis of the midguts of the 4th-instar larvae and
adult female mosquitoes to identify the stage-specific genes and their functional
regulation.

Results/Conclusions

Approximately 20% of Ae. aegypti annotated genes were differentially expressed in the
midguts between larval and adult stages. Those differentially expressed genes were
enriched for diverse biological function, many of which were related to the nutrient
metabolism. This study presents the first comprehensive transcriptome comparison of the
midguts between larval and adult Ae. aegypti mosquitoes.

K43 (Keywords) : RNA-seq, transcriptome, gut, mosquitoes, Aedes aegypti
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Current knockdown resistance mutations in Taiwan local Aedes aegypti
populations and their roles in pyrethroid resistance

okl o mE R 2 Mmool gong 3 el
Han-Hsuan Chung?, I-Cheng Cheng?, Yen-Chi Chen?, Cheo Lin!, Takashi Tomita®, Hwa-
Jen Teng?
LiEs imfiin s T # #]% Taiwan Centers for Disease Control
B A R RFEE AT B R L Jl7 ie#* 3 @« National Mosquito-Borne
Diseases Control Research Center, National Health Research Institutes
3Department of Medical Entomology, National Institute of Infectious Diseases

Background/Question/Methods

Knockdown resistance (kdr) to pyrethroid is known to link amino acid substitution of
voltage-gated sodium channel (VGSC) in Aedes aegypti. In Taiwan, pyrethroid insecticides
have been heavily used to control mosquito population for decades. Nowadays, two VGSC
mutations including V1016G and D1763Y had been described in local A. aegypti
population. In order to figure out the relationship between kdr mutations and their roles in
pyrethroid resistance, we collected A. aegypti in Tainan and Kaohsiung of southern Taiwan.
Their VGSC gene polymorphism of kdr mutations and the intron flanked by exons 20 and
21 were verified. Their first generation offspring (F1) was used to measure the resistant
level to cypermethrin, a pyrothroid insecticide currently used in Taiwan.

Results/Conclusions

The data revealed two other mutations, S989P and F1534C, which have not been reported
in Taiwan. Moreover, we also observed two forms (groups A and B) of introns flanked by
exons 20 and 21. When those data were taken together, we presumably proposed six
haplotypes of VGSC genes currently existing in Taiwan. Triple heterozygous mutations of
either S989P/ V1016G/F1534C or V1016G/F1534C/D1763Y can be found in one single A.
aegypti mosquito. Furthermore, the rate of VGSC mutations was found to be highly
relevant to cypermethrin resistance, especially S989P and V1016G. In conclusion, our data
may propose an alternative method that the proportion of S989P and V1016G in the
population perhaps can serve as a reference to estimate cypermethrin resistance level.

M4xF (Keywords) : Aedes aegypti, knockdown resistance (kdr), pyrethroids, voltage-
gated sodium channel (VGSC)
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The analysis of dengue vector mosquito distribution and the establishment of
dengue risk map
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Practical evaluation of novel ovitrap with boric acid solution to monitor and
control dengue mosquitoes
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A strategy of the educatlonal programe on Dengue fever prevention in the
junior high school
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Dengue fever epidemic features and control efficacy in New Taipei city in
2018
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Stable culture of Wolbachia in insect cells

FEE SN |
Tsai-Ying Yen, Kun-Hsien Tsai
B = 4 8~ £ #2477 Institute of Environmental Health, College of Public
Health, National Taiwan University

Background/Question/Methods

Wolbachia are obligate intracellular symbiotic bacteria that are found in up to 60% of
insects. Application of Wolbachia as potential candidates for the control of vector-borne
diseases has been demonstrated by either reducing mosquitoes’ ability to transmit
pathogens or suppressing mosquito populations. However, limited Wolbachia strains were
utilized in these studies. To further characterize Wolbachia from different hosts, a cell
culture system permitting maintenance of the bacteria in vitro was employed. Ovary
homogenates were obtained from Wolbachia-infected mosquitoes, and via centrifugation,
infection was established in C6/36 cells. In addition, to detect the presence of Wolbachia,
a polyclonal antibody against Wolbachia surface protein was generated by immunization
of rabbits.

Results/Conclusions

The polyclonal antibodies were able to detect Wolbachia in both mosquito salivary glands
and ovaries, hence, it could be applied for future screening of Wolbachia infections in field.
Immunofluorescence assay has confirmed the stable infections in C6/36 cells. Our results
showed that the shell vial technique provided a useful tool to establish different Wolbachia
infections. Maintenance and amplification of Wolbachia in vitro would be helpful for
further studies and the production of Wolbachia-infected vectors. The effects of various
Wolbachia isolates on dengue and Zika virus infections will be investigated.

M43 (Keywords) : ;= f = < %8 (Wolbachia) ~ #x & (mosquitoes) ~ C6/36 w2
(C6/36 cell) ~ #r.< sg i (shell vial technique)
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A primary study on soybean oil-in-water emulsion as a pesticide to control
spider mites on melon
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The effects of Mallada basalis and pesticides on the density of
Tetranychus urticae on strawberry in the field.

FEZTEP RER
Nien-Chen Li, Han-Yan Ding, Mei-Chun Lu
Frh¥ L B v % R ¥
Miaoli District Agricultural Research and Extension Station, COA

BRIy R R

SBREBIEFIRBTIR . - s IR EREINA ML iE A

EPER el PEIRERREAE HIRFEALE BEREFNILEE

e AEFRRFESITE, 2 REATHRE X - BREBFETERLZ

VHEF T EL S LERRS A RRRER DAL o AFF 106 £ 10

P31 p3 107 & 2% 6PpNAPRISAEREERY P AEEESATE > BEHR
/,\

2 B (RCBD) > #7310 - MR 4 15 L2c 9 i f(L#% 4 1-8 &/
IZ)ZE 2 45 bR 3 (IPM) ~ 2,855 1 * 54 1T % 4% 10 = #44%|(CP)% 3.2
2P nCR)Z AR HEFE I RFWBRAREL - BT Fieits (IPM S 5 4
B L5 CP s % A KXW$°ﬁ&£ﬁ#3O% SEAF - p AR 85
T7TXEEREEHAAZ105 Y CEAFRBRE > 205 125 (7 2530 Fp
PRBEA S 2P HEFTTRIPN )

BRI FoT

AERRFER - BEBEEGAEFCF L EN L 200120 110 A
B % (IPM-34.2 /3 ~ CP-462.2 & /% ~ CK-344.8 & /%) - ¥ A7 § »if 4
CEEREERA L Ak 0 2 e &ﬁ? FHLB ;A B ERAIET o

CEBEFIREHRBEITR R DA ILAEEDZER »‘“ XL BEOaRBrER LT R
R MEREY > VR E B A S A ERE BRI R R
M43 (Keywords) @ A #z¥ 34 (Mallada basalis) ~ % % (Strawberry) ~ = 2L ¥ %

(Tetranychus urticae)
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RS A RS TR @R A MR stk
Assessment of control efficacy of Bacillus thuringiensis, cartap
hydrochloride, emamectin benzoate, tebufenozide against litchi fruit borer
(Conopomorpha sinensis) in litchi orchard

3 i #
Tai-Chuan Wang
Gl ¥4 ¢ R ¥ rh A L L% oriEd 3k
Department of Plant Protection, Chaiyi Agricultural Experiment Station,
Taiwan Agricultural Research Institute, COA

L L A A T S

# 1% fmis(Conopomorphasinensis) 2 % % H € & hT B> SR & chpp s
PN wfﬁi@“# WEEH 2 5 AP pe AR 2%”%’55 CEBBs A A AT Y ORI 54%
B B4 R A TR (R 1000 £)50%35 = ¥ i3 1o A (1R 1000 )~2.15%
F]j& 57 54 (2000 1) ~ 19.7%1F F ok A (ﬁrﬁ 2000 ) > Ie P LR KRR 1T
BORCHEE S 1 24%% i Bk BRI 1500 )2 50% B A4 (13 1000 )
W ITE I HRERFTERD AR TR 0 A BT A RS 10-20 % B 4o %‘? ’
%P 5 4/23+5/02~5/115/21 3 5/31 > *+ 5 s & ki TR & F A P
FEETENE > MBI RERER DT Rk -

BREHIEY Foor

0O ER RS R A P ER AT E A P iR T e dr ko &
F T AR 21% 2 3 785% 0 T oz rcd 0.03%FF 2 3 224 3F > Eop o E T
AHRPEE BN EF LA PEL G ESH 5T AT T L AER Y
NEFEIADIT AR FAR ONEFBETEDAARALE > B B OEHR
WHEKRRAEIELS CIHBE TR K A LHBER ITE B R E
T g a w5 6.3% - 26.3% ~ 58.8% ~ 63.8% ~ 66.3%% 75% > Bt L F LG FisA
o mbR RS B | o

M4tz (Keywords) @ 2 i< mi& (Conopomorpha sinensis) ~ # 2 #| (Insecticides) ~ i
/o2 % (Control efficacy) ~ # 4 (Litchi)

84



OD_35
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Preliminary study of virulence of Beauveria bassiana isolates from Taiwan
against the coffee berry borer (Coleoptera: Scolytidae)

?Sﬂé;_l N 4?
Yu-Ping Liang, Tai-Chuan Wang
Frile R LR € R R LA R R RRA A1
Chaiyi Agricultural Experiment Station, Taiwan Agricultural Research Institute, COA

TR R

v b ol & (Hypothenemus hampei) = versdo fd 2 3 4 0 Hupa i € 4P vrrk

PP F AT F s G EG R AR AL o W

ézgwﬁ—’r v 7f 7] (Beauveria bassiana) e | K & inEA 0 AR &J’*ﬁ@?]?\ v
FEAFRD B LM TARE o Fp > AP L REER A 2w h [ F C HHF

Wk LR S A AL R FFR B231CY-1 2 YMAL * 25°C £ 20°C

¥febert B | %E‘J’Ji{.}}% P T RE e TR R RIFR LR o R R R e

v 7R F ek o R sk o

BRlEwmIE® faT

0 7E i L ERB A B R KT 0 3 25°CT vk ) F S O RIZE R 5
PRA-Bitad 255 8p pFB23-CY-1 2 YM-1 & %] # 5k 97.5%-100%% 92.5%
252 Foa20°CT R 3FRE S FI TR 8 p = Fau i 87.5%:
75%% 60% ° 11 e v 7R F2o etk f RE ek [ F 2 ootk o BRI
7 X455 B23~CY-1%2 YM-1 222 % F et | £ 2 F 4% % 50% - 47.5%
2 575% 24l (525 60%) 2k F LR A et 'J‘:ﬁiﬁf R E] G
67.5% - 45%% 5% # ¢ B23 2 CY-l&ftpe= F (10%) ¥ AR - 25 3
BRSO AR E L E R AFZRFS O ARET LB HEE
Fg % 2 B 72 jn sk o

B4t 3 (Keywords) : wrre% - & (Hypothenemus hampei) ~ ¢ 78 7 (Beauveria
bassiana) ~ <5 4 (Virulence) ~ - /& (Taiwan)
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Fub B AT R R OCRASE SRR R SRR 2 TR
Evaluation of 13 near-isogenlc lines with 11 brown planthopper resistant
genes in IR24 against brown planthopper populations in Taiwan

_«ﬁg;;pi ‘ﬁgﬁ_lil\%@-_&/ﬁz
Shou-Horng Huang?, Ching-Huan Cheng?, Charng-Pei Li?
L& % B %325 4~ #r Chaiyi Agricultural Experiment Station, Taiwan Agricultural
Research Institute, COA
2Epcl b ¥4 B € B ¥£32% #r Agricultural Research Institute, COA

;Tb g/{ﬁ FF %\/*ZL,}I .‘-l-

Ml s TE R }\ﬁeﬁ‘ﬁpe*\ﬁ’fﬁ—iiﬁ’ﬁ&ﬁ?«gg Bl kfez & 24 & 0 fo
AEAs LRPIGET A2 AR AT I RERLAT T(IRRDE 7 20k
#—IR24 2 % 4 H- (4 g)mw*mér] T R (NIL) % f3 # %% (MBST) -
AR a2 TEZ BE RLABLEEFORMITR  RPIH S BE L 248
HhEFPERELARZ AT -

FRIBHIE o

b %A IR24 AT NIL ¢ > Bphl7 $1= B3 2 b &l %30 ¢ 5 Fud
2R A%t 35.0-56.7%2 ) ; H AL u| B ¢ Ehup A Rz R F(Ry g s X
& 31.7-51.7%2 ) > %451 ¥ % Bph2l-Bph26 2 Bph32: %% 43 %+ bphd z
Bph20 ; # i+ %+ Bph20 2 Bph32 - NIL #  Bph3+Bph17 ~ Bph18+Bph32 %
Bph9+Bph32 ¥Rl L\(fﬁa 3 ¥ & 61.7-95.0%2 F'&) Jffr/?\?%wiﬁ EHE 4)3
it 2R P EAFZ el TR oM EFUAN A A2 ER o

M4t (Keywords) : 4% % & (Nilaparvata lugens (Stal)) ~ if = iR 4 (near-isogenic
lines) ~ #+ & #] (resistant gene)
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R R AEY N B E S R
Evaluation of the effectiveness of agriculture drone sprayer in the control of
small pests in tea plantations
Sl (= A N B A
Fang-Yu Ning!, Chih-Min Chiang?, Shlh -Tsung Huang?, Kun-Hung Lin?,
Hsien-Tsung Tsai’
Liarcr o £4 B ¢ %2223 TeaResearch and Extension Station, COA
Era B £4 B ¢ B X ® 4 b 2% 7 Taiwan Agricultural Chemicals and Toxic
Substances Research Institute, COA

TR T R RS 2

ITE _"‘],(,‘L\fQ A4 XLz 3k F;’g\‘ ’ gf{f‘_]-alg_ﬁag » pgég_aﬁ‘ X tﬁ]r £ F’*%&%,;_’_’%
2 B B APV ERLPFE O R FUFRANT R S ELE L
FAE SRR NEL RS BFOFF L R%RFEE R & A H( EMG-1S)
56%@ﬁ Pt B EIEE BB E L AUTALE A RSER A PR L F
Eo2 PEATHR B A TP REI P AT eE 2 A BR 2 -
2R (AX)2 B L E(05X) #HAEILE A 5 1X~0.5X~ (0.5X+e4 &) 2 H @ e s 4 %
iﬁ “W%Sa’ﬁfﬁi&§44’ﬁﬂﬁg%ﬁlao%i%ka% £
AT AP IFZEE-

ok

N

“rﬁ

-

H&‘-

Sl * for
;gg TABARBEFR LR AT ET AP FLAAEE Y o IX 2 (0.6X+
);g«@w o] S FEel s 5 7 iE 63.14~70.50% ¥R e ] 5 412 Fukagd AR
P ARG BT AT ARELE  c LEATRRRLIET > T
SEME F 32 700283 0.031ppm (K AR FERTLELT 25
——pmwok%&fﬁA%w*%%ﬂ'ﬁﬁ@J*ﬁﬁ&wwwﬁ%’vﬁ%
A GAREL S ART AHE S EER ﬁﬁ%ﬁﬁﬂi“WTﬁ7m%
“Eaﬁ Wi PR Pt 2R L2 2 B

b g
\
‘U\F

‘%‘rn
.\.q

m%t

M43 (Keywords) : B * vf Z & A 4 (agriculture drone sprayer) ~ & Bl (tea
plantations) ~ -]- 4] Z & (small pest)
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ko BRI VRS BRI S8 L
Distribution and diffusion of invasive alien species- Red Imported Fire Ants
- Taipei City as an example

Mz
Yu-Hsiung Chen
% M3 = % & University of Taipei

¥R AR 2

ér_?%—.r%% TP m T AERRY BN FRF RS RO B NIRF A o
ﬂ*l»uﬁwkﬁ{gﬁ%wﬁ%%’ﬁﬁ@r@milgw¢ € il g
o EEAPR { EFAeRIEp e BEARE N BE &ﬁimzﬁﬂ‘f‘—"’e‘\‘ g B
T IR TR L S DI T B VR T e e s
BARE TR TRFEE L o ’\@g’;} 4 RBORBELE EBE i&ﬁm%ﬂﬁ,
SuperGIS 5 2 & chig * A7l FH N oL r F L L VIRTH AT H AR
TEZ LT 0 AR L2 ﬂi; prehis ko kd E N RE FRen g T

M TERfEFIsm S dah I e VIR IR PE ] o F H F Btk o

B SHIRY Fo

HERBET S AT A VIR E R 2 R B ﬁ’uﬁﬁfiﬁgﬁamww

PAE Dk e BHERRSG  F - sk RATEEREEPIL VR LY

me@%aﬁy%a,*«%ﬁiﬁ4ga$%m%<’%uﬂﬁié“ﬁﬁﬁﬁ
-%éP%%°u@éloﬁ?Vﬁﬁﬁﬂ AATIT S E RS F R A

M43 (Keywords) : ¢F % » &4 (invasive alien species) ~ ¢+ % #& (alien species) -
iz X% (Solenopsis invicta) ~ 4 i &2 47 (Distribution and diffusion)
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Q_)\la,f‘,i%,gr;?.}h& ?_’mléﬁ
Comprehenswe investigation of red imported
fire ant ( Hymenoptera: Formicidae) in sporadic areas of Miaoli

HEE MRS 255 RS REE
Tsung-Tse Hseih, Zhao-Ru Chen, Guan-Sin Li, Dun-Yan Wang, Mei-Hwa Kuo
K = ¢ &2+ & National Chung Hsing University

R R R
» & % L % (Solenopsis invicta Buren) 2 5B A R %Y

f‘L(IUCN)p SN ST 2
- O HEERAKEL R ER ik

P RS

A #Fi"?‘b\_kﬁa*“ZOO?)ﬁ?\uiz’f' TR BB ISE TR R
4}% (02009ﬁm*'1r5}3’1/< 1B Bﬁ—rwamimfﬁm’ﬁsﬁv Fla B4 7 5 R

RS TRgEnER R o 2 % 2012 & g W::ai%fr%ﬂ?;r% SRR T A

Fﬁfs‘?’\‘*.”?’“ﬂ?i‘i SRR T AT EEEF S SARTR A 4BIR (S AT 4R

MG EE N E e FT A gy - pEks 1.3 Jfﬁw'?”]z’%’ 4 3246 i
é‘,,‘!:,algé‘,)\l)\\_kﬂ% ;?43‘)—'/"

BB Eor

2012 # AR FEL G 24 BUAFRGfREAE 0 KA 1 2017 £ AR LG

391 Tﬁiiﬁ%&%ﬁ’“fﬂ% ' 2at e Rt d MR A® S FLMEBI T REMH T

MOAFEFAPRTDGE BN, P AR LB 2 ORI R

-k’ij%oZOlZﬁJ‘z%‘rr AR s e S RHPMRI S » RV BT 0 R
- F o AWHEREEFALT nb#“fl‘ﬁmiﬁﬁ P AR s R R B RO S
Ta‘z';%f: Bl NI FATHEA) o

/

M a3 (Keywords) : » & & L #% (Solenopsis invicta) ~ » & #b % #& (invasive alien
species) ~ 7 B & # i # (Spatial distribution investigation)
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WA MG By IR 3 e Rt
The effect of body size and melanism on thermoregulatlon of butterflies

A2 A8 M- F
Shin-Hung Jiang, You-Cheng Yu, I-Ching Chen
Rz =< 54 638 Department of Life Sciences, National Cheng Kung University

BRI R R R
R T SRS oY e B kR TR AR E B G i 4 0 25 RS
#. 2 it g (thermal melanism hypothesis)zz & 48 & A% F B §8 i P oA~ i b *i 3
F 4 eIk B £ R (heat balance hypothesis)in & #FiE # = 88 7] 22 e 4 it

B s T it e BB S o e giks T 0 A AN iFEd PR & »wﬂwﬁ:ﬁu
R BPHEAS I EE N A7 U REE RSN FiA e
el B MR o AT SRR B L RE TS DR S
AR BEREBGRE FIPYAE A4 BT % > A 478 ~ 2R HERiE B M T fF
WEREA(F)RE o

BEIZEHIBT T

AR e R 2 H AT (T 07 BRI AT < AP AR HEP BERE
2itEiaLn b HMASFrATEEL CEFRIEELNE iR A2 A
Bod AAp S BMT PR B R EH T I R (PR 2 £ % Bom A

J«J 2 y&ﬁﬁzkﬁﬁ%ﬁo«%WW#ﬁfw*ﬁﬂuv*wm%ﬂ»w%nz%’+
J#ﬁuﬂ FAPEE MR T R T LY o AL F TR R

@ﬁwﬁﬁ%ﬂﬂm«’ﬁﬂmmmPﬁ-‘ﬁra%é—_umﬁ?f’u%J
WAZ 2 kA s dond 2 AR AR ARORBEAT G ABRAE R )
WP BEFHRT RN LA AFEF A 20 e i o § P R -2

B~ 3£ (melanism-body size tradeoff) -
B4t 3 (Keywords) : E @4 12 4 i (macrophysiology) ~ #t 2 it i 2 (Thermal

Melanism Hypothesis) -~ #t T =i 3 (heat balance hypothesis) ~ %8 3] — 2. it B~ 3 -
(melanism-body size tradeoff)
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FEERF P GEOR FRECPREEFRF LIRS TR g H ke ik
33 AR R
Locally-Adapted Phenology Drives Spatiotemporal Distribution and
Population Vulnerability to Climate Change

' Zriﬁxéj s LB
HSIanq-Yu Tsal, Sheng-Feng Shen
PR AP S Ry ¢ oo Biodiversity Research Center, Academia Sinica

TRy R4 2
EEF N f%@‘f‘ ARRIZ] O fEE S o A G R RS T S RREE AL
oA REBIEETHAPN AT ﬂﬁiﬁ%kﬁvumjﬁléﬁﬁwémh%ﬁ@
(local adaptation) » = ¥ it 7 % 2| ¥ # {4+ (phenotypic plasticity) - izt Jhgg ez B 7
EREFHLARCINTI R 5 FERLEFBATTET L 50 Giod $i nff)‘:gzgﬂf
HFE o Rm B2 Y SR L AR P H% P X S REAES Y > 3425 HaF
WEFCEHEFT A HREBERPF IRy $ - APERRLAERE S
(Nicrophorus nepalensis) - ¥ %R 1 2 F 4 F AR ehT B2%EH (L L~ 280
ERNFENAEL) TR BEWABRIHRME ZPFREFALTE P iF
* Ie e

ER MYy e
APE LT BREED BERNZ ERKFHREL LG AN B W R F
B RARY 0 P PHE SRR RPN (é,gw.) VIR (f k) A BRREF
?ﬁﬁ%’ﬂW?ﬂﬁﬁﬁéﬁ“*ﬁ%iﬂﬂFm@ﬁﬁwﬁw$%%?’%g

ORI o Befs A P RCP8S ehfrs kiE 5 M 2 FRIT B%¥a #7598
ﬂ*«f" e R AR o AT A EBA PSS b RO RS
it = ek (enabler trait) € & 2> ALY BRI B R AR REDLS G
e i A

Mgz (Keywords) @ # % if /& 1* (local adaptation) ~ 32 % 2 (burying beetles) ~ & i%
#F (photoperiod) ~ &1 (niche) ~ # i % & (climate change)
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BERTHERAZAFDERAML AR LTF
Mean temperature determines thermal tolerance range and elevational
distribution of species

5 —-l ‘i_ 5E %:u ~ ‘,L,_‘l_"lé
Shipher Wu, Y| Shin Jang, Sheng-Feng Shen
PR AP SRy ¢ oo Biodiversity Research Center, Academia Sinica

L L A YA T S

FERBOPET > R 22 5 ks G Fl(Range size) A it A F R
PaoP i REHREPFF & GRRAL o § % B & B3 (Climate variability hypothesis)
BB FF T2 Ramicga U0 2 e Gl RlEs 0 R FaiRE s
REFRAER 25 9Tmhf GRER G~ 0 #® 88 &&= 4 (Thermal tolerance
breadth) 4 g+ om #?fﬁ :ﬁ@,«’ s T 4[] o T 358 i (Hotter is better and broader) R 3%
PUARFRESEFRAL S BREGEAAF LS BAALEGE - A
Mmoo APt Y /'r/“}fjii FREFTREDE /F‘J/w\’}‘r v F]p o S ﬁ_ﬁﬁf" B LR
iR B (E 336/ 2777 £ AR BB AL HE A BHA T T30 E
EREI A F Rk o

BEIZEHIBT T

A I S AT R $%%ﬁ4ﬁ%’”qﬂw~,wm“ﬁwwha

Bt R RS T i &PAm%wm«’* ’ié¢4gﬁimi#%pm«

SR R AR o AR i TR K e EAaRsF R X 3] & gl (trade-

off)»' o 4@‘%%3{%1&‘%#‘/}# P?‘ﬁ% A LY 4% | RE R AR T
m*#ma#é*%@ %F”%i ) BARGA PR A S R iR

EHO FP o kB AL R AEZ AR EFRE BT AARRBEER
Jmﬁyf,%pgmw f o

M43 (Keywords) @ 8 B @ % 4 (Thermal tolerance breadth) ~ /3 3% » #

(Elevational distribution) ~ Range size~ # i % £ & 35 (Climate variability hypothesis) -
i (Moth)
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Patterns and drivers of intraspecific trait variation within ecological
communities and their responses to altitudinal gradients

ELpBAFE
Ya-Jung Lu, Mao-Ning Tuanmu
Ly A oS ATy ¢ o Biodiversity Research Center, Academia Sinica

Background/Question/Methods

Environmental filtering and niche differentiation are two main assembly processes on trait-
based studies. The environmental filtering concept considers the environment at a location
as a filter that only allows species with particular traits to live and reproduce at the location.
Niche differentiation is a density-dependent selection process in which biotic interactions,
especially competition, cause differentiation of resource use among species. In this study,
we using forewing length and body length as traits of moth communities in Taiwan. To
assess the relative strength of environmental filtering and niche differentiation for
determining the traits variations, we calculated the three ratios (TIP/IC, TIC/IR and
TPC/PR) using the “cati’ package in R statistical software. TIP/IC is the ratio of the within-
population trait variance to within-community variance. The lower the ratio, the stronger
the niche differentiation among populations. TIC/IR is the ratio of the within-community
variance to the total variance in the regional pool. The lower the ratio, the stronger the
environmental filtering applied on individuals. TPC/PR is the ratio of the community-wide
variance of population means to the total variance in the regional pool. The lower the ratio,
the stronger the environmental filtering applied on populations.

Results/Conclusions

The analysis of the morphological traits of moths suggested that the major process
determining the trait compositions in moth communities in along the elevational gradient
in Taiwan might be the competition among species within a community, showing that niche
differentiation strongly affected intraspecific variation in forewing length and body length.
The effects of environmental factors on the trait compositions were stronger at higher
elevations than at lower elevation. This study quantified the strength of two main assembly
process in determining intraspecific trait variation for individual moth communities along
altitudinal gradients and provide unique insights into the primary forces structuring
communities.

B 4t 37 (Keywords) : environmental filtering, intraspecific trait variation, niche
differentiation
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The promotion of citizen science investigation on household arthropods
diversity in Taiwan

B R Ahrde s b
Mei-Ling Chan, Shao-Ru Lin, Ling-Hua Chen
Bz p AP E gl p g

Department of Biology, National Museum of Natural Science

TR FRRAR 2

fo R %#ﬁﬁ*‘ﬁﬁﬂﬁé,Mwﬁ%’rﬁaﬁﬁ%?&ﬁﬂiﬁﬁﬁ
MoigE KR4S 37223 a7 ERPZSDE JABTABEFTY o "4F
DR fLE chEge }_3\ FEFTY 0 i RBP4 %ﬁx; AP ALE F 0 A A A
IR RS SRS TS IS P REELE Lt T S
R Mk RO E R A ] 0 A %’vﬁf*_“ Fh AL .,F’% % ﬁ@»%%‘fwif&l ’
UL BB AR R o AP REAT - AR o F RSB REEE Y e
B BB fofe Flacir Boandn ) o A BEGREBRY S udd o TR A B R
o dRERFLGEAIEFTRY o

BE[2HIB o

BEPEPEFRER AE I TLets FR 70 A4 ) b2l > AV F
FIRRAE 0 11 E B E i Benfed o B4 TR RS B AN oy £AY
R EMAE S RAN T BASREBERFOM G AL LA LERE l'j;%_lb%//?@*ﬁ-
P BB T NIRRT SRESF AR AR ETRIRERIFTY
PRt e Hpd ARG 2R A S VR ARY FRESZ IR PRAF AT AR
B > B PG TR B R R B o

M43 (Keywords) @ A & % # 4~ (household arthropods) ~ # % /= # (education

activities) ~ % =t (website) ~ 4 B (exhibition) ~ = % L & # # (citizen science
investigation)
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Assessing the Coastal Forest Gap Formation, Ant Fauna, and Arthropod
Changes on an Agroforestry Island, Orchid Island (Lanyu)

P
Cheng-Heng Hu
PR EIRED AET S
Department of Forestry and Nature Conservation, Chinese Culture University

FEIF T RIS 2

WAk & SNFIEL % BHF S AL I e e R e iR R R e B
—ARRHE R HHCH 2 I RERER P 2 AT RREY e
F o AFT 3 2000-2002 £ B 4p R B PR RSk B iRy b p

E g T uzzfj‘gzlﬁ{,#« P RTE R HRI SR D R ¥iseea Ay
KIFARTF 2 AR TR B EEHFPRT Ay REEA BN T E - &
FETARS e iRl ¢ o B4 10-71 m o BEHLS AR A 1km RPN -
HHE R LTk B 20 £ (1980-2002) R ersnfl B i o @ FIF R AL o

BE[2HIB o

BEFIRPEE AN TE IR L AR Y R e uR
PRI E AR R e s RRp BEEEG R ASHEEE e
TE S R RONEROFERZG M o § R OTEEEER AL S M RF 358
AR R E e BR AT AN S PARPRIR I LEF R F R ER
EF  AFTERLEE S P ER A B R DA BRI RDBEIHS G
R AR SRR S SR M R F R Y B RS

BB g2 £ 8 o

B 4E5 (Keywords) : % (Orchid Island (Lanyu)) ~ 4p ~ &L & # ;2 (Berlese funnel
extraction) ~ #5 &% (Ants) ~ &% F= (Arthropods) ~ #& £ /:£ % 4 (Yami/Tao)
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Effects of arthropod diversity of rice paddy field under different agriculture
managements: an example from the Yuanli area of Miaoli County

PGEFF-FmPEY
Wei-Jhe Sun, Yi-Chang Liao, Man-Miao Yang
Wz ¥ #2182 % Department of Entomology, National Chung Hsing University

PRI R AR

WAREREN R P FEREAELT R IrERREATZ RS RN
MERBLREN 2P FOIT ErIrglmAT o F L E N ER DR o H ik
@%ﬁ%%i@}éﬁﬁiiié’éﬁﬂﬁﬁﬁ?%ﬁ%@%$%%ﬁ@*iﬁ
G BB ORE R nE b P OEE L BES RGP PE S NET TR
RFELE AR - PR FRZEF TR R EH - AGRIERCE LT
B BES P E e E Py SRS BRBERRE o SAFH R AT
kAR R 2018 E R - HASITAEA AR L KAET BFV R A B
BAR®E? ABER-FFe 2 - K0 > XA M0 [ VEZEREHAT H
P2AERE Z 590 B E s E e B R BT - AFEERORELERANY Fr
ST R O Sl R T

5B HIE faoT

X3 H 13 9 185 B M58 28927 & B - R v BRI (T BRI B ey
SH I ERFLA AR BHEE BREREIET G S L TIRL G AR
PangkBgm & h A Rfen fEHR 2 R D ARFGRM A & R F5E S MR

M4t (Keywords) : -kf&n (Paddy field) ~ & 54 5 $: % (Arthropod diversity)
B %4 i (Agroecosystem) ~ B £ 5% (Agriculture management)
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Establish of surveillance, eradication techniques, and risk assessment of
dwarf honeybee (Hymenoptera: Apidae)

gl mAR R 1y 32 S5 R-4°
Pei-Shou Hsu?, Ben-Han Chen?, Yi-Jing Lin?, Min-Jou Chiang?, Tzu-Hsien Wu?, 1-Hsin
Sung’
AP ¥4 R ¢ & R £ec 2y
Miaoli District Agricultural Research and Extension Station, COA
2® = £ < 4 National Chiayi University

TR RS2
FHE AL £ F R A 2 2007 £ L F#% (Apiscerana, AHB) FEH 35
AL A 2 B AL AL RRBRBPAL S RE T 2 Bh o RN B
R N T RIS EE TG T RN SUER U N B o 4
HE 3R 1L g o ,ﬁ/l'*“ 2011 =3 BB T A W (transition to management,
T2M) % % 5 /& 37~ =eh AHB *e3 82374 63k 4 # 4 A 2 4k Bl3ee 430 2017
£ 10 é% PR AREFRFRANGRTEARESS SHRBEFL R g
TFd P hiFs21F e d 3 FLEEAF 2 L5 K ey BIRAF
ERZAVRIER R AHTA 2017 £ 11 0 DfRE 9P A XM IWHALPE

wﬁﬁ*%ﬁ§4”%‘*ﬁﬁ%ﬁ%4¥&§ckﬁ%d¢§%mﬁ$ #F R
R REARI R P FEAFIVFL RRE AL RV ETH RS
22 ke

Bl For

WBATARREL Y B A QR RE P TS > R AE 10 A o Bk
BYWEE L MELP - FRIETRFIFRCPT I -y B e R EHR
TR P BEY AL F AL A ERBZEANT AMEP PR 0 @
FEAE R 2017 & 11 P IR ERFERESRT S 22 [ E 3P B
Rl BiM - FHBFEFE® - P E 40 0 > R AR B RUFR
WERARFREZE LA CURIBGNEE A5 FHEI55 | §2 (Apisflorea)
B - BBt PR o T2 s Kk EacE K 380 ~ 5,034 &

AECRTREFE ML FL[LRHIBFTHE o AR T RN e~ &
Bz gsh o REERFIURG S A RERES o BEREHATE LR K
BT R N B2 ATRHELH W EE

B 4 3 (Keywords) : » i (invasion) ~ % #& 4% (Apidae) ~ k '& 7= & (risk
assessment) ~ 12 “,f (eradication)
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OB_11

r,,?‘g S @ rﬂa,fﬁ,ﬁ i —‘1‘ bk’ﬁ a?gﬁf"*
The prey digestibility and foraging seasonality of wild Formosan pangolins
(Manis pentadactyla pentadactyla)

EA s S 1) R A R S b B A L S S R
Ching-Min Sun?, Hsuan-Yi Lo?, Chun-Chieh Liang!, Kurtis Jai-Chyi Pei?,
Chung-Chi Lin®, Hou-Feng Li*

YR = B 4 #3~ & National Pingtung University of Science and Technology
2 5 6 4~ [ Taipei zoo
S5 F¥ 4~ = & National Changhua University of Education
4® = ¢ 24 & National Chung Hsing University

FRIFL RS

FLT ERATARBESITI PN FHI SRR PN 9 BRI ISRSAY > XA o L
Prien BRBTIBRRRE A BB X > A 2 i BN Y WIS PR T X0 Adr o
Flpt R 7T R E“?l‘E_ AT HRAR 132 pTE T LT PR P e ’5%“
BEEOMRIREREINEE C R M oA 2R FBE e §F L7 o EF&S SHL Y
Odontotermes formosanus f=+ #%r# % Anoplolepis gracilipes sz&5% » 3+ 5 £ p mw
AR AT 0 P PRI AT LT m 8 R 0 47T L7 B SR
vikEEF EEM U2 BB GE ARF@-11 0 ) feicE(12-3 7 )L B o

5B HIE faoT

BEETREY 0 AT F 5 035+£0.1%  $5A T F 5 058+0.1% o 132 i
BEERTFrRis & 10 2l » T bfobfik o BE
16,613(1,513-38,168) & - 7 L " B~ & £ F &+ > ’ﬂifv’ﬂﬁ;?ﬂiﬁ%*%%i’a?(w
—2.41,p<0.05) » &%+ i ?B"ﬂk;mﬂ%iﬁrl}%ﬁﬁx(t——ZQ p<0.05); @ §gE 1
FP gk % e k(t =238, p <0.05) - THREFEFLTEGD #ﬂﬂ(blomass
intake)shiz g > A kT R EB G4 R B Y %%\1 A ENERT LT h 82

M4t (Keywords): j. & 2 4+ & (biomassintake) ~ ij i* &t 4 (digestibility) ~ jL & 2
it % (foraging ecology) ~ & %+ (myrmecophagy) - % &+ (seasonality)
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o R el Bl
Foraging phenology of a fungus-growing termite, Odontotermes formosanus

Rigil - gre? 2 - mrel.ompr2ezuapl
Chun-I Chiu?, Hsin-Ting Yeh?, Pai-Ling Li%, Chih-Yu Kuo?!, Ming-Jer Tsai?,
Hou-Feng Li*

lm = ¢ # + & National Chung Hsing University
2@ & %+ % National Taiwan University
$:%71 % & Tamkang University

R R A 2

EF9RELWEANDRIZ LRI LFALR R ABREELETAE
LaFamilil el DV @ il 2 A B 2S5 M - 27 RES
BRI MY P 2013 ER A0 F 0 TR 484 13 A5 L84 9 ik (Odontotermes
formosanus (Shiraki)) @ 2 5 ~B~a & ~ 2 L a#M+ ] > ¥ MRS 17 (path
analysis) &Rl § i F1+ ~ BIReOF AAFF 2 A H P T TR H OB d IR S EH

7 B iR
wrF°

e
AR

FEIEHIEY T

AtrEkET o RRE ﬂriiéﬁ‘fi“é‘ﬁ** PERL R H M & FlF o S 9 iR
LECRE T E E B ECS A S S auiikengd A S N RGE 0 RREA 1T
om0 BRIk 4 Ap K 7 ﬁfﬁ. rtf’f;?% v LR FEF FEFSF o F b d g
AL o iRE B P T70-90% mALe bdpanhis s THEPATOARS A PEdapH L
7 Tvg Ea(eat-and-run) 2 B8 LvE o BRI S LG T A M SR 0 KR K
T AE R FE DR o

M43 (Keywords) : # i %]+ (climatic factor) ~ % & |+ (seasonality) ~ % v #%
(fungus-growing termite) ~ 5% (ant)
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Ly E 4w &2 (Eufalliaseminivea) £2 35 B (22 4= 4F
A preliminary study on the relationships between Eufallia seminivea and
environment in its storage room for wet collection

R AR RE R
Yu-Ting Chang!, Mei -Ling Chan?, Yu-Feng Hsu!
Lng FRge < 54 18« Department of Life Science/National Taiwan Normal
University
Hz p AP B S 424 $ 8 e Department of Biology/National Museum of Natural
Science

FRIFL RS 2
o

v & 4% # & (Eufallia seminivea) i 4% i?rfi;}i(Latrldndae) AR A <fri5 %
%ﬁ‘lﬁ{n’ﬂﬂ'lﬁ{,ﬂﬁ;ﬁ%‘,‘%j, Jfﬂmiﬁ B2 H B 32 pERR B g B R A3
TR RHEARMESRERY TG AT A ﬁjwé".;f)i ’%«‘?}’Fi’“éﬂ%“'#‘s\
AERIRE Oy ma#’ﬂf”ﬁ*%%%”1W°v?ﬁﬁ%%m?**%9ﬁ

enff 7% > 2014 3 2015 E B iz A nE ¢ Zw”ﬂi MEEHFRTT R BRE D
EH R R 2018 & &1 s L S EAA IR A B %%”*’Lﬁﬁ*nfﬁﬁ
S SR Y R T TS SRR T, EE N T

BEIEHIE T

2014 3 2015 & B ch& ) ERIBRHTWHALPHE SR REEE
AR 4e > 1L 0 SR 2018 £ 1 - EHETUER G FRAE S
FHOEREAIZE2F4L RFIP o SFHE S R ENFL BRREA
B chgd i § 2 SR ROMEL AP p 2018 £~ 0 B S B
FECSEAER DRSS NBGEFFAL HLEEERBETF 0 FFR
ﬁym*#%ﬁ’ﬁﬁﬁﬁbﬁ’uﬁf*ﬁﬁﬁ#%ﬁiﬁﬁiwﬁmpgo
THREFLOF L B BT R R G ot 2 e LM

M A

W

T ‘B
pus} 7% =1 _§\¥

n_\i

Fz.sz—} (Keywords) : 4% # & (Latridiidae) ~ £ ¢ £ #&4% & 2 (Eufallia seminivea)
| (monitoring ) ~ &k 9 (sticky traps) ~ 4 #1+ (mycophagy)
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0S_01

Transoceanic dispersal and biogeography of littoral Cercyon Leach
(Hydrophilidae) across the Northern Pacific

Alyssa Suzumura, Masahiro Ohara
Hokkaido University

Background/Question/Methods

Cercyon Leach is a genus of terrestrial hydrophilid beetles in the subfamily Sphaeridiinae
comprising over 250 species worldwide (Hansen, 1999). They commonly inhabit dung and
decaying plant material but include several halobiont species that specialize in beach shore
habitats, all of which are members of the subgenus Cercyon Leach. While the taxonomy of
this group on the Pacific coast of North America has been well studied by Hatch (1965) and
later Smetana (1978, 1988), recent interest in beach fauna for both taxonomic biogeography
and ecological research have renewed interest in better understanding this group’s
systematics and distribution. We compared beach insect species in far East Asia with those
distributed on the West coast of North America to understand the patterns of dispersal and
adaptation to the beach environment in the Northern Pacific. Specimens were collected from
shorelines of Alaska, British Columbia and Washington State and marine littoral members
of the genus Cercyon from Pacific North America are revised.

Results/Conclusions

Through taxonomic revision of littoral members of the Hydrophilid genus Cercyon Leach,
new information about the range overlap of different species suggests several routes of
distribution between the two regions. The synonymy of C. setulosus with C. tolfino and the
presence of this group on both sides as well as in the Aleutians suggests gradual movement
around the Northern Pacific rim. In addition, the timing of the appearance of C. dux in the
Pacific Northwest following the arrival of tsunami debris from Japan introduces the
possibility of a direct trans-Pacific dispersal event via the large amounts of debris generated
by large-scale natural disasters such as Tsunami.

K423 (Keywords) : taxonomy, systematics, biogeography
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0S_02

A G RAT AL L S RS S kL
Taxonomic review and molecular systematics of Termitoidae (Blattodea) in
Taiwan.

e a2
Chia-Chien Wu, Hou-Feng Li*
P B g8k Department of Entomology, National Chung Hsing University

TR AR

o & e R 5 o & w4 Roe k4 (Archotermopsidae) ~ A v ik FL

(Kalotermitidae) « & § 6 % (Stylotermitidee) + # 5 s (Rhinotermitidee) 3

g kA (Termitidag) = & i fLcrd ShA STFT 5 L EAE 2 1A chfl o IRLZ &

PR o R R kIR E A0 SRR R L SRR g A o A AT R 1%

Lo R B RE Y 2357350 i EMBE A B LA 2 A S ik (COl)
oo kP

BEI2HIE o

RFHEVRE 2 F SRR CHA R E S 14H 224 - hd kf
£ 114 ko ik (Hodotermopsis/1(F8)) o A v skl 4 B 74 : 3uwv k/h
(Cryptotermes /1) ; #tv #x & (Glyptotermes/3) ; 1% v ¥ /& (Incisitermes/1) ; #7v k%
% (Neotermes/2) - A H v skl 1/ 148 A # ¢ k) (Stylotermes/ 1) - # v %
£ 364 7o ik (Coptotermes / 2) ; %cv k% (Reticulitermes/ 3) ; & # v
ik % (Prorhinotermes/1) - v ¥%4+ £ 5 7 48 1 ~ ¢ % (Macrotermes/1); 4 v ik
% (Odontotermes/1) ; % v k% /§ (Nasutitermes/S) ; 29 /g (Pericapritermes/1) ;

#Z% v bk /g (Sinocapritermes/ 1) - cu ERFLeNR 0 RS S A O BRPLORTY 1R
ZATe L - B rcﬁﬁoﬁw%@—ﬁyﬁﬁﬁ%ﬁéﬁwﬁﬁﬁ’
FEOFTRQ R el P AOEF LR > 22 DA RGP KA -

B4t 3 (Keywords) : 5 8 (Taiwan) ~ ¢ %4 4 (Termitoidae) ~ #7.% 448 (new
record species) ~ COll

104



0S_03

F AR E R A F Rl ViRAL € AR5 TF)2 EAF
Genes for cuticular hydrocarbon synthesis are duplicated in the social
supergene of the fire ant

S A RN 2 RB OB EE I LG
Silvia Fontana'?, Ni-Chen Chang?, Chih-Chi Lee?, Wiber Liao?, Ping Huang?,
John Wang?
!National Taiwan Normal University
2Biodiversity Research Center, Academia Sinica

Background/Question/Methods

The red imported fire ant Solenopsis invicta shows two distinct social forms (monogyne
and polygyne colonies, with one and multiple queens, respectively) under genetic control
of a ~12.5 Mb supergene. The supergene includes ~600 genes linked together by multiple
inversions, which prevents recombination between the two variants, ‘Social B’ (SB) and
‘Social b’ (Sb). Monogyne (SB/SB) and polygyne (SB/Sb) queens show different cuticular
hydrocarbon (CHC) profiles, leading to differential recognition by the workers: SB/SB
queens are rejected from a polygyne colony, while SB/Sb queens are accepted. Thus an
important question is: What are the genes that regulate the differences in the queen CHC
profiles? In this study we started by conducting a bioinformatic analysis to characterized
genetic duplications on the non-recombining social supergene. Fortuitously we may have
identified candidate genes for CHC regulation.

Results/Conclusions

We found 430 genes with greater copy number in Sh. We observed transposon
accumulation on the Sb allele, confirming the accumulation of repetitive elements on non-
recombining chromosomes. Surprisingly, we also found many duplications of non-
transposon fire ant genes on Sb, including an enrichment of those encoding putative
cuticular hydrocarbon (CHC) synthesis enzymes. We conducted a detailed examination
of duplications in a desaturase and an elongase gene, which are potentially responsible for
different CHC profiles between SB/SB and SB/Sb queens. These genes, which may be
important for queen recognition, show high gene expression in polygyne queens. They
seem to have translocated into the supergene from other chromosomes and proliferated by
multiple duplication events. We are now conducting RNAI injection experiments to test
whether the desaturase is involved in CHC synthesis in polygyne queens. We will show
preliminary data of RNAI experiments and subsequent GC/MS analysis of CHCs.
Overall, our results suggest that gene duplications may be an important factor leading to
monogyne and polygyne ant societies.

M4t 3 (Keywords) : Lok (red |mported fire ant) ~ 4+ ¢ 42 % A F] (social
supergene) ~ A Fl1€ & (gene duplications) ~ # A ‘5 #g (cuticular hydrocarbons)

105



0S_04

FEEFAPLGZAF (A% Hep)
A Preliminary Study of Latridiidae in Taiwan (Insecta, Coleoptera)

RIS Y o
Yu-Hsiang Ho, Mei-Ling Chan
R = ¢ 2+ & National Chung Hsing University
Bz p 2R 415 ¥ + 4 National Museum of Natural Science

T BT R 2
WEA S - SAMAL 2GR0 A MY LR ARG RS 62 5 5 E A
ROE A5 13 2Bz oogs i ?,n‘zgﬁﬁé%’%iiﬁ'ﬁ%?iﬂ'ﬂ’ -‘ﬁ’%ml——ﬁr
RETRE 2 ¢ o BN E NI ATY BB ALY ARE L FRTA
FIRH A b e £ R AR D P esr 6 85 & TR L L iR g
IR EF LRSI T AP EERE AP PR A AR
MR R EE LR AR A L B R

"m

9:
PR T
s

BEIEHIEY T

K S 2 ) S A Sl “fb%' kR AP Y F RT3 BATIRES o2 6
B AMRITE2Z A8 2 B g;ﬁﬂrﬁﬁﬁyfimﬁiﬁ'ﬁ #q - ,ﬁw@:;;g;_g:ap;zc
%ﬁ” o FEERE- BE AR ORI O TIEFE LR AR R A RA
THFARTANILEFIT ARG 2 T LR BE R F o ARV B
WAEREET > e Ageap i iz Pﬁf’*’*%’%»‘“%iﬁii@*%%‘?ﬁﬁﬁﬂ@
R RS AE o

M a3 (Keywords) @ 4% # £ 4+ (Latridiidae) ~ 4 % (Taiwan) ~ ~ %% (Taxonomy)
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0S_05

A 2 I K AT L R - BB TR R kR A
SRACEIINE SR L D
Mitochondrial phylogenomics reveals an unexpected new member of aquatic
lucioline fireflies with disparate morphology and ecology
(Coleoptera, Lampyridae)

¥ * fg 1~ Reagan J.T. Villanueva® - #:p i5 3
Li-Wei Wu?, Reagan J.T. Villanueva?, Ming-Luen Jeng®
LE® 835 T RTELF T %P 2k Experimental Forest, College of Bio-
Resources and Agriculture, National Taiwan University
2Department of Psychiatry, Forestal Healing Home and Therapeutic Milieu
SR p #2428 ¥ # 4 National Museum of Natural Science

¥R g R
2015 Az i EEF A F R e ARG FoRkh- ST fo BN L B W
TR T E gt s AR s KA ST B - HELRE R E - ot
LR S B P E LB BREERRS AR A REAE T P N
SIEEK o Sl PR BB T L WA PRSP RA L RA L
PERBREF RIS FREH R BELPRT LR F FERR
LR e A A R Skl COl - 16S % % DNA sh Ef-lo & F] #12& f ey
PR A h R o P ERL A AR P BT AR SR 0 S

Y RT RO RMMATFIME e M > A TRE 37 BAFIRE S L A

TRZH T fuehl A e

FBEIEHIE
S 2 I 2 3 BAPPHLSPLAF LA P H S A
myj\sfé.)‘ai NSg -l ;;‘ ;{,'&;'&*iﬂ; ) _‘/E!i@_ﬂ‘%.f’l‘:rig"l/ LJ, f__;. L I—L)\;;_m-l- /{71—4‘9"{0 A, 3 ~ 37 Hh

BT s BT B SRR AT & £ 5 # ok (Xenonaiad n.gen.) 3% 4 R
hp AR F AHEU R Y BEYS T PAR SR LR N é}_«;% A 5 R B

fi:4
P qul’ AEATR TR G o R R AT S AR P P
BG4 AE R

M43 (Keywords) @ 4 & (Luciolinae) ~ #7 % (new genus) ~ -k % v fi (aquatic
firefly) ~ ks E,m%gzgmg%f (mitochondrial metagenomics) ~ == % (Philippines)
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Two new species of genus Platycheirus (Diptera: Syrphidae) in Taiwan

Jeroen van Steenis?, Andrew D. Young?, Axel M. Ssymank3, Tsung-Hsueh Wu*, Shiuh-
Feng Shiao®, Jeffrey H. Skevington®
!Research Associate Naturalis Biodiversity Center
2Canadian National Collection of Insects
3Research Associate of the Zoologisches Forschungsmuseum Alexander Koenig
AW 54~ & National Taiwan University
®Canadian National Collection of Insects

Background/Question/Methods

Hover flies (Diptera: Syrphidae) is a group of commonly-seen flies, they are usually found
around flowers, bushes or decaying tree holes. About 180 hover fly species have been
recorded in Taiwan till 2015, but most of these taxonomic studies were done before 1950.
In May and June of 2016, we organized an international research team taking one month
to survey hover flies in Taiwan and found some unrecorded species. Platycheirus
Lepeletier & Serville, 1828 is a genus belongs to subfamily Syrphinae and tribe
Melanostomatini. They usually have black and slender bodies, with some greyish or
yellowish maculae on thorax, and males have inflated tarsus. Platycheirus usually occurred
in the cool areas (i.e. boreal area or high-altitude region), and one endemic species has been
recorded in Taiwan. Many Platycheirus specimens were collected in this trip at
Hehuanshan and Siangyang Forest Recreational Area on flowers of Rhododendron and
Salix. Morphological and molecular data of these flies were studied to know their
taxonomic status and a diagnostic key for species identification was also provided.

Results/Conclusions

Three species were collected in this trip, including a previously recorded species, P.
formosanus Shiraki, 1930, as well as two new species. These species were respectively
grouped into three different species group. Among them, P. formosanus is obviously
different from the other two species, and is widespread in high mountains of Taiwan. Those
two new species were only found around Hehuanshan area, and were placed under the
peltatus and ambiguus species groups, respectively.

K43 (Keywords) : Platycheirus, Syrphidae, new species, taxonomy
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0S_07

Revision of the genus Zeugophora (Coleoptera, Megalopodidae,
Zeugophorinae) from Japan, with a description of new species from Taiwan

fhdpels 3 A2
Takuya Takemoto?!, Chi-Feng Lee?
'Hokkaido univercity
2Taiwan Agricultural Research Institute

Background/Question/Methods

Genus Zeugophora Kunze, 1818 consists of 92 species. In Japan, nine species have been
recorded until now. The taxonomy of this genus is not well studied, particularly in
descriptions of male and female genitalia (Reid, 1989, 1992; Ch(jo, 1952; Suzuki, 2003;
Sekerka & Vives, 2013; Geovanni et al., 2017).

Results/Conclusions

In this study, in collecting specimens of Zeugophora, a previously undescribed species was
found. Nine species are redescribed and a new species are described for the first time.
Illustrations of male and female genitalia, pronotum, and meso- and metathoraces, and
measurements of external features are presented. In addition, Zeugophora flavonotata
(Ch(jo, 1935) is believed to be distributed in both Japan and Taiwan but after examining
Taiwanese specimens, they were found to represent a separate, previously undescribed
species.

K4t 5 (Keywords) : Coleoptera, Megalopodidae, Zeugophorinae, Zeugophora, Japan,
Taiwan, Revision, Taxonomy
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Fee7 (Myzus persicae) & 1 ZE2EFijade b B3 (7 5
Feeding behavior of Myzus persu:ae on host and non-host plants

¥ EE S ERG
Yi-Syuan Jhou, Chi-Wei Tsai
B % A~ % National Taiwan University

FRIFE T R

PASEFRAIEAREIDFEGHF IS > ERRESIESE I ART -
AL IR eRPIETFA 20 B CEPTI BRFFHEF R
INELCIENENE T 4 ?.‘rai PR RALEFF L B[ AEFEESE S EEFR
#FP~a (test probing) > 4r% X 2 Fi R eHBFIEFEFEFRAFE g (prolong
feeding) - 27 7 f1* & B {135 = =@ (electrical penetration graph, EPG) % ipl$v27
(Myzus persicae) *~ & A e r—ib F 2 2£F A g H—42 ¢ & F 1 arfldF (probing)
BPEF L 0 B B AN F LRI FERPTFER S -

SEIgmIE* o

FoeGE AL HH T SHFEF A (phloem) Eir A NB-d o v HIFEF A
MG > IR F O PRI BRI P IRERIFFE A A lE A INE
BB AR REBIETE IR AFT 2 I FA NP EL o A g M
G2 G o peef e F R Ty A 3B~ 4 (phloem feeding) Fffc ; *Hid X e &
EFURFE o i A IRBC AR AL PRI F 5 En salivation (E1) £k eh
phloem sap ingestion (E2) ; *+/& =} 3 $& & ¢ E1 ﬁﬁurm E2 o &% Bom Feed id
Fr3EMEBRSGEL > B E PR o BE AN F A o L Ve 5
salivation 2 {5 - j% § & » & ¥ oo sapingestion ; @ »3 243 3 4B 4 chiy 4L 300 PIIL
% 2 4p % “@%h sap ingestion °

etz (Keywords) @ % & 14 & =B 3% (electrical penetration graph) ~ 2 & {7 2

(feeding behavior) ~ & A %8B~ & (phloem feeding) ~ {145 (probing) ~ & pFF B~ &
(prolong feeding)
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OE_02

£ HrE g 8T Ay 7L (@ig;}i v Bl bk ;,L,)
Foraging behavior research of the yellow crazy ant Anoplolepis gracilipes
(Formicidae, Anoplolepis)

Hele s
Yi-Tsen Lin, Chung-Chi Lin
B = §; 1 §7 > ~ & National Changhua University of Education

TR R AT

£ % Liik (Anoplolepis gracilipes) > & ## jii% (Yellow Crazy Ant) - &4k
W2 IR AR 0 FIR P A SFGIARER 0 T E KX BA 2 ERE > 2 TR
FAFIREEFTS X RhA2 PG BT IR P EBGRE 2 TR > T
FEG R IeF T A5 FREEI AN R TAERET RS R T
MRS LA E B e kT R Y LR S ehadr BiRR T o

SFERIFmIE* o

Bk AR YH L - A1 RS T SRR A A1 M 2 %
g RS L ER KR o SRR BRI 7 AT AR AT
:*éﬁvzgﬁ—&ylﬁ%%@4é’lﬁjngaﬁ%%w&%ma#@v
2P o HHLE EI o WRER > TR E- XY nlagEd o nEREERIS
bk o TR ER S BE YR LREE SR Y {0k o

M43 (Keywords) @ & %r#_ . ik (Anoplolepis gracilipes) ~ . & = 5 (Foraging
behavior) ~ » xfad5¥% (Invasive ant) ~ A& “» 4] 1 ¥k (physogastric worker)
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OE_03

% 97 7k B (Strumigenys)#asp 2 AT (SRR L)
Thelytokous Parthenogenesis Study of Strumigenys
(Hymenoptera : Formicidae)

RA e R

Ping-Jui Sung, Chung-Chi Lin
B = §; 1 §7 > ~ & National Changhua University of Education

B L AR 2

HEs FAVES # SR SR R A A R L o P O U S
AAGR o IR L Al aviEp A o H R AR A e E
e mEAE A B AALRGE T VAT BRI B £-
RS HIEY qEFF T A %frﬁ;& BREOI G o AFTY P enE A HE G AN
ﬁ_?@ N R RARE T SR BB D&,—;_HW o PRSI NPE A > 254 'r;vTJ 1o

fook bk S g > U A %Eiﬁ%’;jﬁaﬂ 10 B a k274 BA R e sz % > 5

ﬁﬁu’%";& oo SIFGEA T R B TR FRE R - A PER > L BHAE
(P~ 2B 40~ 3 8%) o E IR ﬁﬁ%q‘@ $ R T BHE e
(8 2B Rk) & DRk 6 2 B UARRALE & PR L RS -

#
)
4

S\

L5 W% ET
H;Z R ] %ﬁ%ﬁﬁﬁ%@,ﬁ LD Lti/?l?)?ﬁﬁ”%?iﬁéé ’ E’ﬁ 47%}37%'?\@%
SR IR S #%%?ﬁ9§4ﬁiﬁ’%—ﬁaﬁﬁiﬁﬂﬁﬁi

» 32!;

g
FEEA R DB ANRLBR TIRR P A T M B B PR R 20 A
fedk S i AP > fPEECIRGE S S R EARIRBKET LACPRE - T EN LK
RIR B Y N fhag Y B e ik e

Matz (Keywords) : ¥ g% & st (Haplodiploidy) » #%#¢ # 7 (Parthenogenesis) » #%
vz A ¢ (Thelytoky)
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- E ERT IR g #0
Plasticity of caste development of Prorhinotermes flavus (Blattodea :
Rhinotermitidae)

L RN S RN T N R S
Y| Ning Chiu®, Chun-1 Chiu!, Chia-Ying Liu?, Ming-Der Lin? Hou-Feng Li*
-
PE

w8 g8 % Department of Entomology, National Chung Hsing University
< B L34 FEALEEBE & Department of Molecular Biology and Human
Genetics, Tzu Chi University
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WS A R A sk (primary reproductive) FEH B FTRRAE L G4 AT
T REPAIHE 5 =0 s R Bk (secondary reproductlve) AT LR *iﬁ (neotenlc) o P o gF
W B oo kR (Prorhinotermes) # fic A 4 B 548 L %k > 7 K¢ 40% %+ en
BRE - LEBEfERA Y %E4ﬁ‘”*ﬁm¢a i’$P{¢&ﬂ£§%ﬁ&§@
$# v ¥% (Prorhinotermes flavus) » i% i % P 45 & & 4R 328 B I7 *F % & r’v'vﬁfg“ % ~ g
TE R A SRR B AT AR R R T R AR T BT -

SEISHIE* Foor
FRAO LSS L&A (larva) 282 A7 UE T 0 Rk (
E“*’ﬁ%ﬁlﬁg (pseudergate) » 1 SR ¥ FFhed 7O WK L BRI 0 f F AL
1T AR AIRA 17T XV HFT L EM oI At 46 {8 F '
A (nymph) FAEFY > FAICEIMA XA HERL YA
A BHETREAL T B LR 1:’(%1& % & 4% (soldier) - 1 k¥ 7
8 X {83 ¥ 5 s it L% s ik (apterous neotenic) s B s VA EIRA F T 5 EEA L
% 78 4% (brachypterous neotenic) - s\ Pl # v sk 4 7 FF g 7 maﬁ'r“ E3N A T
- Mg BaEag = A K (colony budding) PFEFAT H s -~ ARB L
WGP FTRA PR ER RN T R o

R ﬁzf—”r (Keywords) : % %L (caste system) ~ 4 "L % 7 i% (secondary reproductive) ~
> & (colony buddlng)
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A comparative view on the distribution of histaminergic channels underlying
color processing in fly and butterfly visual systems

Pei-Ju Chen, Atsuko Matsushita, Kentaro Arikawa
Sokendai

Background/Question/Methods

A recent study demonstrated in Drosophila that the terminals of photoreceptors R7 and R8
mutually inhibit in the medulla producing spectral opponency via histamine-gated chloride
channels. It suggests that the Drosophila visual system extracts chromatic information at
the level of photoreceptors. As what has long been considered in insects, the medulla is the
most plausible candidate where the processing of color information begins. However, in
the lamina of the butterfly Papilio xuthus, we have frequently encountered photoreceptors
showing spectral opponent responses and numerous synapse-like structures between
photoreceptors. Does color processing begin earlier in butterflies than previously
hypothesized? Here we used immunohistochemistry to localize two recently identified
histamine-gated chloride channels, PXHCLA and PxHCLB, in the Papilio eye.

Results/Conclusions

The PXHCLA is expressed in second-order neurons postsynaptic to photoreceptors as is
the case in Drosophila. The PXHCLB expression is associated with photoreceptor axons.
This is similar to the distribution of HCLB in the Drosophila medulla but is dissimilar to
that in the Drosophila lamina, where the channel is exclusively found in glial cells. The
Papilio histaminergic synapses between photoreceptors suggest that spectral opponent
processing starts in the lamina as in the medulla of Drosophila. In other words, the lamina
is most likely involved in color vision in Papilio. The opponent interaction at an earlier
visual stage is likely important for the acute color vision of this flower forager.

K43 (Keywords) :  color vision, histamine-gated chloride channel,
immunohistochemistry, spectral opponency
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Immune dysfunction caused by the expression of polyglutamine expansion
in hemocytes of Drosophila melanogaster

% ¥ - Michal Zurove
Yu-Hsien Lin, Michal Zurovec
Institute of Entomology, Biology Centre, Czech Academic of Science; Faculty of
Science, University of South Bohemia

Background/Question/Methods

Several inherited neurodegenerative disorders in human are caused by the expansion of
polyglutamine (polyQ) repeats, such as Huntington's disease (HD). The expression of
expansive polyQ protein forms an insoluble protein aggregation and compromise
fundamental cellular functions resulting in cell death. Although primary pathology in the
polyQ diseases are known to arise from aggregation of polyQ in neuronal tissues, the
expression of polyQ aggregation has also been found in other non-neuronal tissues, such
as immune cells. However, it is still unclear the physiological effect of polyQ aggregation
on non-neuronal tissues. Our present study used Drosophila melanogaster as a model
organism to examine the effect of polyQ in the immune cells. We used GAL4/UAS system
expressing first exon of human mutant Huntingtin protein (mHTT), which contains 96
polyQ repeats, in Drosophila hemocytes and surveyed their immune responses after wasp
or nematode infection.

Results/Conclusions

Our results show that expression of 96 polyQ repeats in hemocytes does not affect the
viability of larval or adult flies in contrast to its expression in brain. However, the flies have
lower numbers of circulating hemocytes and are highly sensitive to both parasitoid wasp
and nematode infections. Our results demonstrate that expression of polyQ expansion in
immune cells may suppress the immune function and increased susceptibility to infection.

K 4=3 (Keywords) : polyglutamine, hemocytes, Drosophila
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P AR SRR LRI T R SRS 2 A P iR
Mo E Rk F I S ARAS
Oviposition preference of Anselmella miltoni (Hymenoptera : Eulophidae)

to rose apple (Syzygium jambos) and different varieties of wax apple (S.
samarangense) and the analysis of flower volatile

FRAE B - B T HE Y
Yu-Chun Lin, Yi-Chang Liao, Yu-Che Lin, Man-Miao Yang
Rz 2828 L Department of Entomology, National Chung Hsing University
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Faéﬁﬁ—} (Keywords) : Y 4| (Y-tube olfactometer) ~ t£ 4 # »& (plant volatile) ~
% (host searching) ~ & “F i, 4+ (oviposition preference) ~ :2® % & (galling lnsect)
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FRP G MR A T B A T 2 A AR 4T
Embryonlc development of Prorhinotermes flavus: programming of the
termite

Flidza oM B2y 3842 PR3
Chia-Ying Liu?, Yi-Ning Chiu?, Hou-Feng Li2, Ming-Der Lin®
g B FE g8 3 4 Institute of Medical Sciences, Tzu Chi University
2Rz ¢ m §;‘ % & & Department of Entomology, National Chung Hsing University
SEMRAFE LI A FEAsEE @ E 5 Department of Molecular Biology and Human
Genetics, Tzu Chi University

H
H%V

FEIFT RIS 2
FYABF -0 BAFeRARE VERDPE R HFARY > B A
AEBIOFE TR BT HER ERp O R e a0 g T BT

W2 Bdr e A AN EARE F R MR R RS TR o 9 ki T R B
o R PAE T BN o AN E A PR T RN o AR She i T AN PR e A5 A0 2 M2
T ST A R s TR e T R T T R AP R - AR

* # o ik #L(Rhinotermitidae) & # v #k i <% & # ¢ 4k (Prorhinotermes flavus)

& Hﬁiéﬁ'ﬁ B fh 6 MREVRISE T A 45 T S R AL TR R0 R
Rt a g T AT 2 FR B ATIAR -

BE[2HIBT BT

AP E RHE R0 M E T hE B RO FE ke R 2§ R f
ORI F R E Y AR A M PRI EN 28R T A BAAE TR AT R
PR ot vb s A0 2T F A G B T A 47 A% 7 PacBio 0 1s0Seq %
BPpeEd i § RA 0 keh2 E @S FAE o vt S A#A P llumina s
BT Aatri§RAG R BIFaE ol TR - AP my SR s
BB 6 RITE - BHATOER R E T R R

M 4x 3 (Keywords) : v % (termite) -~ %2 *5 % 7 (embryogenesis) ~ ## 4« 8
(transcriptome)
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o A2 AR R IR AT
Transcriptome analysis of Forcipomyia taiwana

s # ~ PG
Kuan-Yu Chen, Ming-Der Lin
7B Ko B2 4 %+ & Tzu Chi University

PRI R AL
- A4t ¥ Forcipomyia taiwana (Shiraki) > 5 %}@B (Diptera) ~ 54 (Ceratopogonidae)
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AR o Vi A R AR »*“f:r*/?@ o APAT I R LA T 0
MR 7| A 4780 4 o

B RS SRR SR R B BRSO AT L kA RS
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B NP RIELE* sn RN 28 RAR 40 ) PEan L S H R R TS A 1T -
r«%”'fwﬁ%fr*ﬁ AT R B SRR 5 40 [ B S AR )

ik A NI B E E'ﬂ% oo EEAR DA A el R BA T W LR
RS r‘ﬁ'ﬁ%’“ PEALEIRP SR B - A IR o d 3T R F i 5 PR

R F L B mﬁl%- ’ B—%ﬁ W R B e Sl F,e S AT YA P RSTE
3}&&’34 [ E e e g)-Z égﬁ » NP LR E R YA el X Egz\IFLf‘P ME AR
{75 G B ART A SR S BREEEE A R F o
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(transcriptome)
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MicroRNA-encoded homosexual responses in Drosophila males
LSRN, J-F BN

Shiu-Ling Chen, Sin-Bo Liau, Tsai-Feng Fu
X = Fa K% < & National Chi-Nan University

Background/Question/Methods

Brain neurology on animal sexuality has been poorly studied due to the difficulties in
tackling brain circuitry in humans. Drosophila melanogaster as an idea model provides
advanced genetic tools for the neuronal circuit manipulations combined with sophispicated
animal behaviors to realize the physiological mechanism underlying the sexual behavior.
Animals present several sensory cues to identify the same species and suitable partner for
reproduction. Courtship, an instinct of animals in the nature, normally occurs in between
opposite sexes. Interestingly, a lot of researches proved that courtship and sexual behaviors
existed between the same sexes in many species, but the cellular or molecular mechanism
is not clear. MicroRNAs (miRNAs) are small non-coding RNA that only need to pair
partially to the target mMRNA in order to elicit translational repression.

Results/Conclusions

In this study, we employed a comprehensive screening and evidenced the role of the
individual 11 miRNA involves the inter-male courtship responses. Furthermore, we focus
on the mir-124 and proposed a series objects (1) to characterize the specific neuronal
circuitry involved male-male courtship behavior regulation by mir-124; (2) to identify the
miRNAs targets and gain molecular insights in the mechanisms of male fly’s homosexual
responses. Our long-term goal is to dissect sex processes at biochemical, genetic,
anatomical, and behavioral levels. Such “translational” studies of the fly systems
neuroscience generate clinically relevant insight into human brain function and ultimately
may lead to important advances in the understanding in vertebrate.

K43 (Keywords) : MicroRNA, inter-male courtship
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MA R F TR sl B A TR 2 B
The effects of sublethal dosage imidacloprid on honey bee gene expression
during development

LETEEAN S A S A AR L AT TN AR P
Yun-Ru Chen?, David Tzeng?, Chieh Ting!, Pei-Shou Hsu?, Tzu-Hsien Wu?,
Silin Zhong?, En-Cheng Yang*

1 % %+ # National Taiwan University /

24 % ¢ < % & The Chinese University of Hong Kong
SERBEL VR R R Loy
Miaoli District Agricultural Research and Extension Station, COA
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* )iu;f‘%i (colony collapse disorder, CCD) #ck4p + > rﬂtt TR AE F a5
AN T 53R FFRREFEESOL Fl2 - o l‘f 7ot s TRARE FEREY
BB B PR 5 AAE ;inh—ﬁﬁ"%‘ BETid & el
sy ikagits g lppb~10pph ~ & 50ppb hF e £ 1% & &2

x

B Poiteie iRl I p &6 3k AL T R i o

BEI2HIE o

BRSO BB e ARG ERE > AR O pEBAEE 0 pslir
WBRIFINE BB EARAF IR EKGDFERERSAMM G R % 7 p
BepE o priE g S AL 10pph Fd ke nd RARTI L BB AMAT)  EFR
BET % 14 pEelgirikp Rl B r+z\xﬁ.ztk%u§m4 B 27k EdwRk
B ESE chle ajvﬂwmm; PHARAFEIPT D% 20 pEF T ID
B R R AR AR T o b A B I RIPITE R A A F
AR = L_:,\ﬁﬁp e R 3 «g* AR Bkt B PEER B G PR MR E F R
;jgr;\m IBMEEF R T Ak f%‘cﬁ S Mor AR E Fde (1 ppb) i
BARPPREUN IS HY o P P PET RE SR EE R

L-L
BT
5T &= 4L
O
-

e
Rt

Matz (Keywords) : & i (Apis mellifera) ~ Iy 32 7 & & (sublethal dosage) ~ # &
" (imidacloprid) ~ # 8 4+ % 3.4 #] (Differentially Expressed Genes (DEGS))
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%Y MY 8 A RN EHRAEEAFT LY
Shelter tube materials and construction behavior of fungus-growing termites
and wood-feeding termites (Blattodea : Termitoidae)

MippEl s mmigad L R A2 2 et
Bo-Ye Chent!, Chun-1 Chiu', Fang-Zhi Chang?, Hou-Feng Li'
Lg = ¢ 2 < & National Chung Hsing University
‘R @A B S TRTER SR %k E =k Experimental Forest, College of Bio-
Resources and Agriculture, National Taiwan University
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MaEF (Keywords) © & Fv %% (fungus-growing termites) ~ @ + ¢ ¥% (wood-feeding
termites) ~ B & % v % (Nasutitermes takasagoensis) - . /% R_¢ ¥% (Coptotermes
formosanus) ~ ~ & } v k% (Odontotermes formosanus) -~ 2= # {7 % (construction
behavior)
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AT E Copt A g s (fiep ¢ Rsf) AP 5 2 B
Effects of Visual Stimulation on the Oviposition Behavior of Single Female
Chrysomya megacephala (Fabricius) (Diptera : Calliphoridae)

thit %
Jia-Rong Lin
B % A~ % National Taiwan University
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B4t 3 (Keywords) @ ® £ # ¢ (gregarious oviposition) ~ ~ #g £ #& (Chrysomya
megacephala) ~ ¥ #¢ (single female) ~ AL % # ;% (visual stimulation) ~ /* %5 .
(forensic entomology)
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% *f% § (Rhynchium brunneum) (" p @ p#dd ) i Kok
Nest-building strategy of Rhynchium brunneum (Hymenoptera : Vespidae)

HE L2 B!
Chien Hsu?, Sheng -Shan Lu?, Shluh-Feng Shiao?
Ym= 4 %< 4 National Taiwan University
gt B £ 4 B € R ¥ #5% 97 gtk 3 = Forest Protection Division, Taiwan
Forestry Research Institute, COA
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M4t3 (Keywords) © & rfi% & (Rhynchium brunneum) - # #u4 (trap-nesting) ~ #
# 1 i> (biological control)
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A VIR RS L S L IREE L7 L A R
CmﬂemndmﬁmnsuewdamdfmamngbdmvkwmthenomCanemn&
Solenopsis geminata

iéﬁl\ﬂ?ﬁz‘iﬁkﬁéﬁ'l
Tzu-Yen Chao!, Ming-Chung Chiu?, Li-Chuan Lai*
lgw L 84 5 4 2 # % Department of Ecological Humanities, Providence University
2 o2 L g ed 58 % Department of Biology, Graduate school of Science, Kobe
University
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M43 (Keywords) : # 7% L ik (Solenopsis geminata) ~ 1 #% (worker) ~ 42 %] (body
size) ~ f. & 7 & (foraging behavior)
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FIGATA 14l 2 B8 2 H o2 F 3% 1%
Development of new artificial diets and evaluation of its effectiveness
e E M

Zheng-kuan Lin, Wen Hua Chen
W = B 4 L4+ & National Pingtung University of Science and Technology
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M43 (Keywords) @ % % 1345 (Rhizoglyphus robini) ~ 4 1 &k (Artificial diet) ~ 4
&% (Life history) ~ 2 ¢ % (Life table)
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Molecular Basis of the formation of salivary glands in the pea aphid
Acyrthosiphon pisum

Chun-Wei Lai, Chun-Che Chang
National Taiwan University, Taipei, Taiwan

Background/Question/Methods

Salivary glands in the pea aphid Acyrthosiphon pisum, a piercing-sucking hemipteran pest,
secrete saliva into plants to accomplish nutrients intake and meanwhile transmit viruses to
plants. Anatomical morphology shows that the glands are paired, half of which consists of
a large principle gland and a smaller accessory gland. At molecular basis, nevertheless,
how the salivary glands are established during embryogenesis in the asexual viviparous
aphids and to which extent it resembles and differs from the known salivary-gland
development in the fly Drosophila melanogaster remain largely unknown. Here, | selected
to study the developmental expression of forkhead (fkh) mRNA in the pea aphid, assuming
that fkh plays a conserved role in the development of salivary glands as it acts in that of D.
melanogaster.

Results/Conclusions

Preliminary data of whole mount in situ hybridization shows that antisense riboprobes
of Apfkh, an orthologue of Drosophila fkh, labeled the salivary gland cells in segmenting
embryos. Two clusters of Apfkh-positive cells arose from the labial segment. After
katatrepsis (embryo flip), these cells proliferated, migrated, and then settled in both sides
of the foregut to develop into mature salivary glands. Hence, it strongly suggests
that Apfkh is a conserved salivary-gland marker in the pea aphid. However, how the
formation of salivary glands in the pea aphid differs from that of Drosophila requires
further investigation.

Keywords: sap-sucking, salivary glands, development, forkhead, pea aphid
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Polydnavirus regulate the extracellular adenosine levels in Spodoptera litura
to suppress its immune system

Yuan Chang, Yueh-Lung Wu
Department of Entomology, National Taiwan University

Background/Question/Methods

Immune defense is a mechanism that requires immense energy. As an example, infestation
of Drosophila larvae by Leptopilina boulardi parasitoids may result in delayed larvae
development. From this, we can see that effective immune responses involve a metabolic
switch to reallocate energy from developmental to immune systems. Extracellular
adenosine (e-Ado) is considered to be a signal that mediates the metabolic switch to
increase intracellular glycolysis, allowing fat body to convert glucose to trehalose, which
is then released to the circulation systems that facilitate immune cell differentiation and
activate immune responses. However, this situation differs somewhat for polydnaviruses
(PDVs) as they mediate suppression of insect immune defenses. PDVs are parasitoid
symbionts that only replicate in parasitoid calyx cells. When the parasitoid Snellenius
manila injects its eggs into a host body, PDVs are also spread into the host (Spodoptera
litura). Thus, the immune system of the host is suppressed by the virus. As e-Ado is
associated with immune responses, we examined whether adenosine levels decreased due
to PDVs immunosuppression.

Results/Conclusions

Our study discovered decreased gene expressions in adenosine receptors and adenosine
deaminases due to PDVs infestations in larvae. Besides that, we also discovered larval e-
Ado levels decrease during PDVs infected. In our future work, we want to figure out the
changes in energy transduction in different tissues of larvae. Therefore, we believe that
PDVs may regulate e-Ado levels to cause larvae immunosuppression.

Keywords: Adenosine, energy transduction, immunosuppression, polydnavirus
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Chronobiological effect on oviposition behavior of Chrysomya megacephala
(Diptera: Calliphoridae)

Feng-Hsuan Chen, Shiuh-Feng Shiao
National Taiwan University

Background/Question/Methods

The most widely used entomological method of determining time since death (minPMI)
for forensic science has been the usage of blow fly developmental data on the deceased
body, and it is assumed blow flies are diurnal, meaning oviposition during nighttime is left
out in the calculation. However, in recent years’ studies, a few cases of nocturnal
oviposition were discovered during experiments, and there is not yet an explanation for
them. If this phenomenon can be replicated consistently and the reason for it discovered,
the way minPMI is calculated could change, making estimations more accurate.
Chronobiology, the periodic cycles of living organisms and their affinity to adapt, is a
factor that can rule over an animal’s behaviors, conforming them to a pattern. Circadian
Rhythm has been studied extensively in Drosophila melanogaster and proved to be a strong
determining factor in their behaviors, but there has yet to be a research strictly focused on
the common blow fly species of Chrysomya megacephala. By observing and monitoring
the locomotion amount/patterns, of forensically important blowflies, and looking at
associated behaviors, whether chronobiology plays an important factor in nocturnal
oviposition or not can be observed.

Results/Conclusions

Initial result indicates the species Chrysomya megacephala does show circadian rhythms
in the locomotion activity. But after further experiment, there are no significant differences
in the circadian rhythm length between male and female or pre- and post-mating. (Unlike
other insects such as cockroaches which exhibit a masking effect post-mating). Although
under normal lab condition, nocturnal oviposition has been replicated, circadian rhythm
does not seem to be the only factor deciding whether it happens or not. Further research
will be done on whether presence of oviposition medium and high egg load pressure with
circadian rhythm will consistently result in nocturnal oviposition.

Keywords: Oviposition, circadian rhythm, locomotion, forensic entomology, Calliphoridae
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Display of Surface Protein by Baculovirus for Improving the Stability of
Influenza Virus Hemagglutinin through Structure-Guided Motif Swapping

Chih-Hsuan Tsai, Yu-Chan Chao
Institute of Molecular Biology, Academia Sinica

Background/Question/Methods

Hemagglutinin (HA) is the major surface antigen of influenza virus and is the most
promising influenza vaccine immunogen. However, HA protein instability reduces the
shelf-life and may even impair the immunogenicity of influenza vaccines. Here, we applied
a novel structure-guided bioinformatics software, SCHEMA, to rationally design chimeric
HA to improve HA protein stability from the A/Anhui/1/2013 (H7N9) viral strain, one of
the most fatal influenza viruses threatening birds and humans, but with low protein stability.
We used SCHEMA to dissect the structures of HA from H7 and an H3 (A/Aichi/2/1968,
H3N2), and recombine their HA1 subunits into six chimeric HALls. Recombinant
baculoviruses expressing the full-length chimeric HAs were constructed by fusing the six
chimeric HA1 with HA2 subunit from H7, designated as fC1 to fC6. We infected insect
cells with the recombinant baculoviruses and determined the proper cell surface display,
bioactivity, thermal stability, antigenicity, as well as immunogenicity of these six full-
length chimeric HAs.

Results/Conclusions

We used immunofluorescence staining to determine the surface display of our recombinant
proteins, and found only the two parental HAs and the fC2 and fC3 chimeric HAs could be
detected on the insect cell membrane. Besides, only fC2 and fC3 showed the
hemagglutination activity as did the two parental HAs. In the thermal hemagglutination
assay, both the fC2 and fC3-expressing cell samples retained their HA titers under the
extended heating. Mice immunized with fC2 and fC3 chimeric HAs elicited comparable
parental H7-specific IgG antibodies. The antisera also successfully inhibited H7N9
infection in a microneutralization assay, suggesting that these two chimeric proteins are
better candidate vaccine antigens against H7N9. Our study has significant prospects not
only for the generation of more stable H7N9 vaccines, but also providing a novel platform
by baculovirus surface display for the functional study of dangerous human-infectious
viruses.

Keywords: H7N9, hemagglutinin, stability improvement, baculovirus surface display,
SCHEMA.
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Effects of encapsulated artificial Plectranthus amboinicus essential oil
towards Myzus persicae and Plutella xylostella

Xoong-Harng Oon, Rong-Nan Huang
Department of Entomology, National Taiwan University

Background/Questions/Methods

Essential oils are secondary metabolites produced by many plants which are found possibly
crucial in defense mechanism against its natural enemies. Astoundingly, they are also
widely known for its medicinal value, as fragrant, antimicrobial properties, insect repellent
and deterrent effects. Thus, these compounds prove to have great values towards the
management of agricultural pest. Moreover, these oils are environmental friendly and
biodegradable in nature. However, essential oils are trivialized for its rapid degradation
over a short duration (<24 hours) via vaporization, oxidation, polymerization etc. thus,
losing their effects. Consequently, there is a drastic need to assess the existing problem.
Encapsulation technologies using polymers renowned for its slow release effects serves as
a useful tool. In this study, we evaluated the effect of encapsulated Plectranthus
amboinicus essential oil towards Myzus persicae and Plutella xylostella.

Results/Conclusion

Active ingredients of P. amboinicus essential oils comprise about 40 complex compounds
analyzed by GC-MS and three major components (carvacrol, p-cymene and f-
caryophyllene) were encapsulated with sodium alginate (SA) to assess their slow release
effects. SA polymer was chosen because it is cheap and biodegradable. The results revealed
that p-cymene was released in higher concentration at 0-72 hours via SPME adsorption
then analyzed by GC-MS. Conversely, p-caryophyllene was released in higher
concentration from 72-120 hours, whereas lower from 0-72 hours. Further bioassay had
confirmed that the encapsulated oils have fumigant toxicity (mortality) and reproductive
suppression (number of offspring and eggs) effects for 5 consecutive days towards M.
persicae. These effects were significant in the first 3 days while declined from fourth day
onwards. Conjointly, the effects are similar in bioassay against P. xylostella. Meanwhile,
higher amount of capsules correlates to higher quantity of essential oil used possess greater
effects and vice versa. Conclusively, encapsulation with SA cogently prolonged the
effectiveness of artificial P. amboinicus essential oils.

Keywords: Encapsulation, sodium alginate, Plectranthus amboinicus, Myzus persicae,
Plutella xylostella
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Functional characterization of concentrative nucleoside transporter 2
(CNT2) in Drosophila melanogaster

Houda Ouns Maaroufi!, Michal Zurovec?
tUniversity of South Bohemia, Faculty of Sciences
2Institute of Entomology, Biological Centre, Czech Academy of Sciences

Background/Question/Methods

Adenosine (Ado) is a ubiquitous metabolite that plays a prominent role as a paracrine
homeostatic signal of metabolic imbalance within tissues. It quickly responds to various
stress stimuli by adjusting energy metabolism and influencing cell growth and survival.
Ado homeostasis in tissues is maintained by Adenosine deaminase (ADA) which converts
Ado into Inosine, by Adenosine Receptor (AdoR) through which Ado activates a specific
signaling pathway regulating the cell growth and by nucleoside transporters. There are two
types of nucleoside transporters: the Concentrative nucleoside transporters (CNTSs) and the
Equilibrative nucleoside transporters (ENTS) which are membrane transport proteins
delivering purine and pyrimidine nucleosides across the cytoplasmic membrane.
In Drosophila, there are two types of CNTs which mediate nucleoside uptake from the
extracellular space to the cytoplasm: CNT1 and CNT2. In this project, our focus is directed
to describe the physiological function of CNT2 by using Drosophila mutants in cnt2. Also,
Genetic and pharmacological approaches will be used on these mutants.

Results/Conclusions

The results show that cnt2 mutation causes high lethality in the larval stage, indicating that
CNT2 is important for Drosophila development. This lethality is linked to the appearance
of a strong melanization (due to cell death) which is restricted to the hindgut. These
“melanotic tumors” are highly similar to these found in the over-expression of adoR flies.
adoR over-expressing flies also showed high mortality due to over-activation of AdoR
signaling. Moreover, the RNA expression pattern provided by Flybase showed that cnt2 is
highly expressed in the midgut, while adoR is in the hindgut. Hence, we hypothesize that
cnt2 mutation causes the accumulation of Ado in Drosophila gut lumen. This accumulation
leads to the over-activation of AdoR in the hindgut which gives rise to melanization and
the death of the cnt2 mutant larvae.

Keywords: Drosophila, CNT2, adenosine signaling pathway, digestive truct
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Multiple evolutionary origins lead to diversity in the metabolic profiles of
ambrosia fungi

Yin-Tse Huang, James Skelton, Jiri Hulcr
University of Florida

Background/Question/Methods

Fungus-farming of ambrosia beetles is a wide-spread, diverse, and ancient insect
agricultural system. Ambrosia fungi are an ecological assemblage of species cultivated by
ambrosia beetles in their gallery as required nutrient sources. This nutritional mutualistic
relationship with beetles has evolved at least 7 times in Dikarya (Ascomycota and
Basidiomycota). However, whether convergence in ecology led to convergent metabolism
in ambrosia fungi is still unknown. We compared the assimilation of 190 carbon sources
in five independent lineages of ambrosia fungi and closely related, non-ambrosial species.
These repeated comparisons, and the use of variation partitioning to separate the effects of
phylogeny and ecology, enabled us to assess functional convergence versus phylogenetic
divergence in the metabolic diversity of ambrosia fungi.

Results/Conclusions

Our results revealed no convergence in carbon utilization capacities among ambrosia fungi.
Instead, metabolic variation among fungi was largely explained by phylogenetic
relationships. In addition, the range of carbon usage in ambrosia fungi was equally as
diverse as that in non-ambrosial species. Our results demonstrate that carbon metabolism
of each ambrosia fungus is determined by its inherited metabolism, rather by the transition
towards symbiosis. In contrast to other fungus-farming systems of termites and attine ants,
the fungal symbionts of ambrosia beetles are functionally diverse, which reflects their
independent evolutionary origins.

Keywords: ambrosia, Scolytinae, Phenotype array, Variation partitioning, Carbon
metabolism
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Developmental distribution of the components in the Dpp signaling pathway
implicates how the dorsoventral axis is established in the asexual viviparous
pea aphid

Yi-Min Hsiao, Chun-Che Chang
Department of Entomology, National Taiwan University

Background/Questions/Methods

In the asexual viviparous pea aphids, a temporal series of developing oocytes and embryos
are enclosed within egg chambers in an ovariole. This feature thus provides an advantage
for a consecutive observation of an mMRNA from oogenesis to embryogenesis. We explored
the formation of anteroposterior (AP) and dorsoventral (DV) axes at the molecular basis,
aiming to understand when and where both axes were established. Asymmetric localization
of hunchback (Aphb) mRNA in the anterior poles of oocytes and early embryos, suggesting
that the breaking of anterior asymmetry in the oocytes initiates the formation of the anterior
axis in the asexual pea aphid. However, how the DV axis forms and whether it occurs
simultaneously as the formation of AP axis remains unknown. In this study, we cloned and
detected the expression of the developmental toolkit genes for insect DV patterning in the
asexual pea aphid, hypothesizing that it also adopts these genes to specify the DV axis.

Results/Conclusion

In total, we examined developmental expression of decapentaplegic (dpp), short
gastrulation(sog), mothers against dpp (mad), and Hox3/zerknllt (zen) orthologs in the
asexual pea aphid. Transcripts of the four dpp paralogs (Apdppl-4) were not particularly
restricted to any subarea of the cytoplasm within uncellularized eggs. Nonetheless,
asymmetric signals of the phosphorylated Mad protein (pMad) and ApzenmRNA—a
conserved marker for the insect extraembryonic tissues—were detected. Localization of
the Apsog mRNA, an orthologous mRNA of Drosophila sog—known as a ventral gene—
was identified at the opposite side of pMad and zen expressions. The asymmetric
localization of pMad/zen and Apsog was not detected until cellularization of the
blastoderm, suggesting that formation of the DV axis stars from blastulation and it follows
the formation of the AP axis.

Keywords: body axis, asymmetric localization, extraembryonic membrane, aphid
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Histone deacetylase inhibitor treatment strengthens memory, learning, and
immune ability in pathogen-infected and neonicotinoid-treated
Apis mellifera

Cheng-Kang Tang, Yueh-Lung Wu
Department of Entomology, National Taiwan University

Background/Question/Methods

Apis mellifera (western honeybee) is nature's most essential pollinator for plants. The
colony collapse disorder (CCD) had fiercely damaged the population of global honeybees.
The main reasons for that cause CCD are associated with the variety of pathogens in bee
hive and pesticide-caused memory loss. Histone deacetylase inhibitors (HDACI) are
chemical compounds that inhibit the activity of histone deacetylases and are known to
cause hyperacetylation of histone cores and influence gene expression. In our previous
work, we have demonstrated that HDACI sodium butyrate (NaB) are given to honeybees
as a dietary supplement and can up-regulate the expression profiles of immunity and
detoxification genes, even for the imidacloprid-treated bees. NaB can also strengthen
honeybees’ tolerance to imidacloprid and invasions of Nosema ceranae and viral infections.
In this study, we focus on NaB effect on learning and memory ability of imidacloprid-
treated honeybees. We use qPCR to quantify gene expression and proboscis extension
response (PER) to test learning and memory ability.

Results/Conclusions

The bioassay results showed that honeybees treated with NaB were more tolerant to
imidacloprid. And the memory-related genes were up-regulated and higher learning ability
examined by proboscis extension reflex (PER). We found that HDACi can boost memory
formation and learning of bees. This study investigated the association between gene
expression and memory formation from an epigenetic perspective, and demonstrated the
possibility of enhancing bee learning using HDACi. We also provide additional data
regarding the mechanism by which honeybees react to stress and the potential application
of HDACIs in beekeeping.

Keywords: Sodium butyrate (NaB), Proboscis extension reflex (PER), Imidacloprid,
Nosema cerana, Deformed wing virus
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Microbe-Mosquito Interactions in Stagnant Water Containers

Matan Shelomi
National Taiwan University

Background/Question/Methods

Mosquitoes breed in standing water containers. We hypothesize that the different microbial
biodiversity of natural and artificial containers may be a factor in whether different
mosquito species lay eggs in them or not. Culex, for example, prefers cloudy, dirty water,
while Aedes prefers clear water, though neither will oviposit in microbe-free water, nor do
larvae develop fully in absence of water microbes. While no specific microbes are essential
for mosquito survival, their presence is required, and it is known that adult mosquitoes will
preferentially lay eggs in water with certain inocula over others. We have inventoried the
insect and microbial diversity of natural and artificial container waters in Dengue-endemic
Southern Taiwan with metagenomics and culturing. The goal was to map the ecology of
their interactions to explain why different insects prefer different containers.

Results/Conclusions

Our results found an incredible diversity of microbes in different containers, even if said
containers were in close physical proximity. The variation is simply too large to determine
any meaningful correlations between a mosquito species’ presence or absence and the
microbiome. However, some bacteria-mosquito interactions were hypothesized based on
the data, and we are in the process of testing these hypotheses with controlled laboratory
experiments.

Keywords: mosquitoes, Aedes, microbes, vector
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The application of attenuated total reflection infrared (ATR-IR)
spectroscopy analysis for detection of Wolbachia in Aedes aegypti
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Detection of insecticide thiamethoxam residues in agricultural products
using enzyme-linked immunosorbent assay
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Matz (Keywords) : *h 4 & (Cyclonic separation) - i srigis (Almond Moth
(Cadra cautella Walker)) ~ “r# (Egg) ~ @+ (Scale)
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A nucleopolyhedrovirus from golden birdwing larvae (Troides aeacus
formosanus) revealing a defective Autographa californica NPV
genomic features

Yu-Feng Huang?, Tzu-Han Chen?!, Zih-Ting Chang?, Tai-Chuan Wang?, Yu-Shin Nai?
!Genomic Research Center, Academia Sinica
2Department of Biotechnology and Animal Science, National llan University
3Department of Entomology, National Taiwan University

Background/Question/Methods

Golden birdwing butterfly (Troides aeacus) is a rarely observed species in Taiwan.
Recently, a typical symptom of nuclear polyhedrosis was found in reared T. aeacus
larvae. From the kamura-2-parameter (K-2-P) analysis based on the nucleotide
sequence of polyhedron, lef-8, and lef-9 of this isolate, the result showed that it was not
belonging to any known NPV species; therefore, this NPV was named provisionally as
TraeNPV. To better understand this NPV, the nucleotide sequence of the whole
TraeNPV genome was determined by a next-generation sequencing (NGS)
technology.

Results/ Conclusion

The genome of TraeNPV consists of 125,477 bp in length with 144 putative open
reading frames (ORFs) and GC content is 40.45%. Phylogenetic analysis based on the
37 baculoviral core genes suggested that TraeNPV is a Group | NPV and closely related
to Autographa californica nucleopolyhedrovirus (ACMNPV). The genome-wide
analysis showed that TraeNPV has some different features in its genome from other
NPVs. Two novel ORFs (Ta75 and Tal39), three truncated ORFs (pcna, he65 and bro)
and one duplicated ORF (38.7K) were found in the TraeNPV genome, moreover, there
are less homologous regions (hrs) than ACMNPV, which has eight hrs identified among
TraeNPV genome. Although the gene content, density, and identity in the genome and
gene arrangement of TraeNPV were similar to those of ACMNPV, TraeNPV lacks 15
homologous ORFs of ACMNPV in its genome, including host cell-specific factor 1 (hcf-
1) and apsup, which might be host range determination genes in alphabaculoviruses.
Based on these data, TraeNPV would be clarified as a new NPV species with defective
ACMNPV genomic features. Lack of hcf-1 and apsup in the TraeNPV genome could
provide useful information for the baculoviral host ranges and evolutionary insights.

M 4 F (Keywords) : Troides aeacus, Troides aeacus nucleopolyhedrovirus,
TraeNPV
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PRk fE AT RERERIFEZ SHREN G
Investigations on biomass and diversity of invertebrate arthropods in
organic and conventional paddy fields

T FREERT k- A2
Shou-Horng Huang?, Yu-Yuan Huang?, Mao-Nan Yeh?, I-Hsin Sung?
VR ¥xgor £ & A s i3 % Chiayi Agricultural Experiment Station, TARI
2® = £ % < & National Chiayi University

BT R AT AL 2
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M4t F (Keywords) : -k f&w (paddy field) ~ # 4~ & (biomass) ~ # # 5 & |+
(biodiversity) ~ #8 & - ® £ i 4235 (length-weight regressions)
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PR RFGREEA R A ET R L RE
Invertebrate diversity of different farming methods on the rice agroecosystems

IR MRS R ERE I ERE L 2 Myt gmE gl
Dunyan Wang?, Zhaoru Chen?, Zihsian Wu?, Sujein Chang?, Mingchin Chiu?, Meihwa Kuo?
1® = ¢ @+ & National of Chung Hsing University
zﬁﬁ%%%iﬁgﬁﬁﬁﬁﬁﬁiﬁ
Miaoli District Agricultural Research and Extension Station, COA

Background/Question/Methods

Agricultural environments are different from natural ecosystems. The use of chemical
pesticides and fertilizers and other managements affect biodiversity and sustainability
of ecosystem services. However, organic farming methods can mitigate the impacts of
agricultural activities. Our goal is to understand the influences of organic and
conventional farming methods on the invertebrate communities in the rice fields. In this
study, invertebrates were sampled in the terrestrial (sweeping method) and aquatic areas
(core method) of the organic and conventional rice fields in central Taiwan.

Results/Conclusions

A total of 10010 invertebrates were collected in the terrestrial areas of organic rice fields,
including 9569 Insecta (110 families and 10 orders), 407 Arachnida, 7 Gastropoda and
27 Entognatha individuals. In addition, a total of 6045 invertebrates were collected in
the terrestrial areas of conventional rice fields, including 5477 Insecta (88 families and
9 orders), 424 Arachnida, 7 Gastropoda and 137 Entognatha individuals. In the aquatic
areas of organic rice fields, we collected 25075 invertebrates, including 5691 Insecta
(18 families and 5 order), 69 Arachnida, 601 Gastropoda, 9 Clitellata,15 Entognatha,
536 Nematomorpha and 18154 Branchiopoda individuals. In addition, a total of 2116
invertebrates were collected in the aquatic areas of conventional rice fields, including
168 Insecta (15 families and 5 orders), 5 Arachnida, 277 Gastropoda, 37 Clitellata, 23
Entognatha, 31 Nematomorpha and 1575 Branchiopoda individuals. The four indexes
(family richness index, Simpson’s index, Shannon-Wiener’s index, and Pielou’s
evenness index) all showed that organic rice fields have higher biodiversity than
conventional ones. Our results suggested that organic farming methods can achieve the
environmental sustainability, which may facilitates conservation of the leopard cat
(Prionailurus bengalensis).

M4t (Keywords) : % 5. (leopard cat (Prionailurus bengalensis)) ~ 7 # B ¥

(organic farming) ~ 4§ 7 & % (conventional farming) - & # {& & 4= (invertebrate)
4 ¥ % 4+ (biodiversity)

150



PB_03

Species Diversity of Rice Insect Pests and Natural Enemies in Thai Hom
Mali Rice Paddy Fields

Saiphon thodthasri!, Siriat Toommai!, Kittisak Ruampattanal, Anothai Wingsanoi?
1Surindra Rrajabhat University
2Rajamangala University of Technology Isan

Background/Question/Methods

Rice ( Oryza sativa L.) was one of the most important grains for human nutrition. There
used the wide areas to do paddy fields so that, there would have many effectives such
as tropical humid, temperature, dynamic environment and variety of growth stages.
Wes impacted and attracted to others species that were insect pest and natural enemies.
Thailand, there have the famous rice that were Thai Hom Mali Rice variety and also it
had insect of insect pest and their natural enemies in paddy field. Us to studied the
diversity of rice insects and spiders in Thai Hom Mali Rice paddy fields. This study
was to determine of the identified insect and spider, Species biodiversity and
distribution (Shannon-Wiener) were calculated and the relationship to biotic factor
(insect natural enemies and spiders) and abiotic factor (temperature, relative humidity)
in Thai Hom Mali rice paddy fields every 14 days. There were investigated using two
varieties Of Thai Hom Mali Rice first was RD 15 and second was KDML105 and, both
of them were used random sampling method. There may also be the randomized during
January 2018 - March 2018 in the sampling at Thailand.

Results/Conclusions

The study showed that insect pest in RD 15 rice paddy fields were found 6 orders 10
families and 20 species, Insect natural were 6 orders 29 families and 42 species, Spider
were found 1 orders, 4 families and 7 species for the species diversity and species
Evenness of insect pest were 1.76 and 0.58 of those of natural enemies (insect and
spider) were 1.51 and 0.39 respectively. Further, Insect pest, insect natural enemy and
spider in KDML105Rice paddy field were found 6 order, 10 families and 24 species
respectively respectively, the species diversity (H) and species evenness (EH) were 1.83
and 0.57, respectively and natural enemies and spiders were 1.46 and 0.38 respectively.
The species number of insect Pests was not related to abiotic factors but related to the
species number of natural enemies in both fields (r=6.81 and 7.14 in RD 15 and
KDML105 rice paddy field respectively)

K45 (Keywords) : Thai Hom Mali Rice, Biodiversity, Rice Insect
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EF r REVIREXEED A
Invasion routes of imported fire ant (Solenopsis invicta) in Kinmen

X E 2 o EEH
Yin-Wen Wu, Chun-Yung Chang
B &4 885408
Department of Food Science, National Quemoy University
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Discovery of the immature stages of Neopseustidae and its implication for
early evolution of the Lepidoptera and the relationship with Viridiplantae

Chia-Hsuan Wei?, David C. Lees?, Shipher Wu?, Shen-Horn Yen*
!Department of Life Sciences, National Cheng Kung University
2Department of Entomology, The Natural History Museum
3Research Center for Biodiversity, Academia Sinica
“Department of Biological Sciences, National Sun Yat-Sen University

Background/Question/Methods

The phylogenetic relationships of primitive Lepidoptera are one of the key questions to be
addressed for lepidopterists. Resolution of their relationships do not only provide the
evolutionary basis for re-arranging the classification, but also offer the phylogenetic
backbone for inferring the evolution of the early lineages of the order, particularly the
associations with green plants (Viridiplantae). The phylogenetic relationships of the
primitive lineages of the Lepidoptera are already resolved. The evolution of host plant uses
in immature stages, however, remains puzzled due to the lack of information of biology of
Neopseustidae, a family belonging to a clade that is sister to all the Heteroneura. In the
present study, we announce that we have discovered the complete life history of
Neopseustidae based on Neopseustis meyricki in Taiwan and the phylogenetic pattern of
host plant association of the entire Lepidoptera is therefore completed.

Results/Conclusions

The major findings of the present study include: (1) to our surprise, the host plant of
Neopseustidae is not any primitive or basal plant family as suggested by previous author,
but Vitaceae, an Eudicot family originated in early Cretaceous; (2) the time of origin of
Neopseustidae is possibly Cretaceous as well; (3) the phylogenetic pattern of hostplant uses
shows that exophagous feeding already appeared in Neopseustidae, not Adelidae as
previously considered. Host plant association with Eudicot does not occur first in
Neptoculoidea, but already in Neopseustidae. Due to the fact that a very large gap in both
morphology and ecology occurs between Neopseustidae and other primitive lineages, we
assume that some massive extinction of unknown higher groups might happen around early
Cretaceous.

K423 (Keywords) : Ditrysia, Angiospermivora, Glossata, Vitaceae, Angiosperms
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Discovery of Scotopais (Lepidoptera: Zygaenidae, Chalcosiinae) in Taiwan
and its phylogenetic affinity and mimicry with the firefly genus Vesta

Chia-Hsuan Wei'2, Shen-Horn Yen?, Ming-Luen Jeng®, Li-Cheng Shih®
!Department of Life Sciences, National Cheng Kung University
ZResearch Center for Biodiversity, Academia Sinica
3Department of Biological Sciences, National Sun Yat-Sen University

“Division of Science Interpretation and Enlightenment, Department of Science
STaiwan Endemic Species Research Institute

Background/Question/Methods

The monotypic genus Scotopais Hering, 1922 was established based on Phlebhecta tristis
Mell, 1922 from Guangdong Province of China. This species has a junior synonym, namely
Soritia cecilia Oberthir, 1923 from Yunnan. Since the discovery of this species in the
1920s, only very few specimens were collected again from Guangdong and northern
Vietnam, and it was long regarded as an endemic genus from southern China to northern
Indo-China. In recent year, we incidentally obtained good material of both adults and larvae
of this genus from southern Taiwan. This discovery allows us to infer the phylogenetic
position and explore the biology of this very little known genus. We obtained sequence
data of three molecular markers, i.e. cytochrome oxidase subunit I (COIl), nuclear
elongation factor 1 alpha (Ef-1a) and 28S rRNA from around 100 species of Chalcosiinae
in order to include all the genera that have similar wing shape and coloration. The
phylogeny was inferred by the model-based Maximum likelihood (ML) and Bayesian
inference (BI) methods. Meanwhile, we also investigated the potential co-mimicking
fireflies in the habitat.

Results/Conclusions

Our phylogenetic analysis reveals that: (1) Scotopais is embedded in a clade comprising
“Cyclosia” notabilis and Histia; (2) association of the larvae of Scotopais with
Symplocaceae suggests that the hostplant selection has evolved independently within the
tribe; (3) the light color patch on dorsum of the larvae reveal that the character is one of
the symapomorphies of the tribe; (4) the similarity with Phlebohecta Hampson, 1893 in
adult is caused by convergence; and (5) the mimicry relationship with Vesta fireflies may
represent the first case of firefly mimicry by a lepidopteran species in Asia.

B 4= F (Keywords) : firefly mimicry, aposematism, convergence, chemical defense,
Chalcosiinae
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The first molecular phylogenetic hypothesis of Euploea butterflies
(Lepidoptera: Nymphalidae, Danainae) and its implication of evolution of
the Mullerian mimicry rings in SE Asia

PR BT
Hsin Yang, Shen-Horn Yen
B = ¢ .~ & National Sun Yat-sen University

Background/Question/Methods

The alpha-taxonomy, overwintering ecology and chemical defense of the butterfly genus
Euploea (Nymphalidae, Danainae) have been studied extensively during the last decades.
The wings pattern and unpalatability of them are known to be significant in driving the
convergent evolution of colour-patterns of other butterflies and diurnal moths in Indo-
Pacific region. Up to date about 60 species and numerous subspecies of Euploea are
recognized. Although the genus is very often mentioned in studies on overwintering,
migration, mimicry and chemical defense, but the majority of the studies confines to less a
dozen of the species. The phylogenetic relationships within the genus was only studied
once during the 1980s based on morphological characters and a Hennigian approach.
However, the previous study neither successfully resolve the phylogeny nor re-organize
the classification. Meanwhile, morphological characters are not sufficient to distinguish
species with extreme sexual dimorphism, polymorphism, internal mimicry and high
individual variability. In order to evaluate the correlations between divergence times, clade
age, speciation, biogeography and hostplant associations, we reconstructed the first
Bayesian and Maximum likelihood phylogenetic trees of Euploea butterflies using
sequence data of 5 loci (COI, EFla, RPS2, cytochrome b and wingless) from 34 species,
and use this tree to assess the correlation between the diversity of mimicry ring and the
landmass in SE Asian islands.

Results/Conclusions

Our phylogenetic analysis reveals that: (1) Euploea is a monophyletic group comprising at
least 9 morphologically distinct and well-supported clades; (2) extreme sexual dimorphism
has evolved only once in E. mulciber + E. configurata clades; (3) convergence in wing
pattern appears in every clades with sympatric distribution; (4) the area of island correlates
with diversity of mimicry rings, while this phenomenon is not detected in continent; and
(5) species diversity of the genus is underestimated.

B 4= 3 (Keywords) : phylogenetics, island biogeography, mimicry, polymorphism,
cryptic species
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i * A5 fy £ #cte B Hypochrosini (Lepidoptera: Geometridae, Ennominae)
T F 2 H 32
Testing the monophyly of Hypochrosini (Lepidoptera: Geometridae,
Ennominae): Evidence from morphological characters

Bl S FEEF L
Shann-Ru Wei, Shen-Horn Yen
E = ¢ .~ & National Sun Yat-sen University

Background/Question/Methods

The Lepidoptera are estimated to include more than 200000 described species, of which
over 20000 are in the Geometridae — one of the three most species-rich families. Almost
half of the geometrid species belong in the subfamily Ennominae, which has a total of
about 10000 species worldwide, placed in approximately 28 tribes and 1100 genera.
Among them, the tribe Hypochrosini is comparatively a small tribe and accounts about 347
species in 30 genera, widely distributed in Eurasia, SE Asia, Indian subcontinent, Africa
and North America. Although most of the lepidopterists recognize that Holloway’s revision
on the Bornean Hypochroini fauna established the framework of the systematics of the
tribe, many genera, however, are poorly defined and the phylogeny and monophyly of the
tribe are still inadequately resolved. The purpose of the present study is in order to provide
an improved phylogenetic framework of genera, thereby enabling better assessment and
understanding of the diversity, biogeography and ecology of the tribe. Due to the rarity of
many genera in museum collection, we first investigated the phylogeny using
morphological evidence obtained from the adults of 47 species and 27 genera plus a species
from Scardamiini as the outgroup taxon. We employed Maximum Parsimony to reconstruct
the phylogenetic hypothesis and use the tree to assess the monophyly of the tribe, internal
relationships and the current classification.

Results/Conclusions

The phylogenetic pattern shows that the monophyly of the tribe is not supported and the
current composition of the tribe is possibly due to misinterpretation of the homology of
several characters, such as wing pattern, wing shape, furca in male genitalia and
androconial organ. We first discovered that many genera which were never placed in any
tribe can be associated with Hypochrosini, while many genera that were placed in Anagonii,
but subsequently movedto Hypochrosini, should be removed from this tribe.

Matx (Keywords) @ x 5u# 5 (phylogenetics) ~ 2+ 4 7 ® (androconial organ) ~

Z A % (male genitalia) ~ 4 F ;% i (convergence) ~ ¥ = £ (the Old World)
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Establishment of DNA barcode database and genetic variations of
lepidopteran quarantine insects

Erpm I MREL e k- A
Cheng-Lung Tsail, Chia-Hui Chao?, Li-Cheng Shih?, I-Hsin Sung?
W=+ g g8 % Department of Entomology, National Chung Hsing University
R ER A EHES %5 # % Department of Plant Medicine, National Chiayi University
SErc B ¥4 B €47 2 4471 %7 ¢ .~ Endemic Species Research Institute, COA
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M 43w (Keywords) : # % (quarantine) -~ @iz p (Lepidoptera) ~ DNA 2 & i% 75 (DNA
barcodes) ~ i @ % £ (genetic variation)
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Genetic variation and origin of the invasive pear psyllid
Cacopsylla chinensis (Hemiptera, Psyllidae) in Taiwan

Erpp s JlgFR 1. Geonho Cho? ~ r—- Bl i 1 F2 gl
Cheng-Lung Tsait, Hsien-Chung Lee!, Geonho Cho?, Yi-Chang Liao', Man-Miao Yang?,
Wen-Bin Yeh!

. ﬂ = ¢ 2 < & National Chung Hsing University
i R H A & = & Seoul National University
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M4tz (Keywords) @ ® B # A & (Cacopsylla chinensis (Yang and Li)) ~ 1% p& %8 ¥ £
(internal transcribed spacer 1 (ITS1)) ~ if i# % £ (genetic variation) ~ & %] /i (gene
flow) ~ 4=/% (origin)
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Morphological comparison of Tenodera angustipennis and Tenodera
aridifolia (Mantodea, Mantidae, Mantiane, Polyspilotini)

i 3@ H-E;
Yuan-Teng Wang
B #7177 % % +¢ & National Hsinchu Senior High School
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M43 (Keywords) : 3] i +* #& (Morphological comparison) ~ j& 3+ 7 i (Tenodera
angustipennis) ~ ¥ 3% + 7 & (Tenodera aridifolia) ~ Z £ + (Difference)
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The Nuptial Flight Pattern of Ants in Central Taiwan

IR =
Chih-Chieh Liu, Chung-Chi Lin
® = § 1 F7 4= ~ & National Changhua University of Education
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78 (reproduction)
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The tool selection of foraging strategy between different colony size in
Aphaenogaster tipuna ( Hymenoptera: Formicidae )
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Ping-Chih Lin, Chung-Chi Lin

B = §; i g7 4~ & National Changhua University of Education
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Appearance matters: multiple functional signals of body colors in
Eupyrgops weevil

Hau Hsu?, Hui-Yun Tseng?, Chen-Pan Liao?, Jung-Ya Hsu?, Wen-San Huang?
!National Chung Hsing University
2National Museum of Natural Science

Background/Question/Methods

Visual signals in many animals are often shaped by natural and sexual selection, and the
coloration on some species might be extremely conspicuous or dull in the wild. For
aposematic species, conspicuous individuals may possess the advantages from advertising
unprofitability to decrease predation, or even attracting mates to increase reproductive
success. On Green Island, the weevil Eupyrgops waltonianus with metallic blue spots has
been evidenced that the spots were aposematic signals which effectively reduce the
predation rate. However, there are still some weevils without conspicuous coloration in the
field, and whether dull individuals encounter some disadvantages and the function of
coloration on sexual selection are still unknown. In order to realize whether morphological
traits affects mating success in E. waltonianus, we compared different traits (e.g. body
weight, thorax length, elytra length and ratio of spot area) between mating and non-mating
individuals in the field. Manipulated experiments (spot-remained and post-removed) were
used to test whether coloration affects mating choice and behavior.

Results/Conclusions

The results showed that body mass and coloration are two important indicators to evaluate
the reproductive quality of females. Males preferred to mate with heavier and more
conspicuous females. However, females did not display any mate preference. The mating
system of E. waltonianus is a male dominant system, and intra-sexual competition is
stronger in males. Our study demonstrated that conspicuous coloration on female weevils
is multiple functions, which can be used as aposematic and attractive signals for different
receivers, and males and females face different selection pressure in natural environment.

B 4= ¥  (Keywords) : aposematism, competition, Eupyrgops waltonianus, mating
behavior, sexual selection
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Genomic sequence around phylloxera developmental genes: annotation and
comparative analysis

Eapg s HiLy 2
Hsiao-ling Lu?, Yi-min Hsiao?
g < g4 B ¥4 % Department of Post-Modern Agriculture, Mingdao University
2L+ 84 B HT 7 47 Institute of Biotechnology, National Taiwan University

Background/Question/Methods

Aphids exhibit unique polyphenisms that make them a biological model for developmental
studies. Grape phylloxera Daktulosphaira vitifoliae, the basal phylogenetic relationship to
the Aphidoidea (the true aphids), share with aphid complex life cycles that are
characterized by the alternation of sexual and asexual generations, and at least four
different morphs of adult females can be distinguished in a clone. However, how aphids
alternate between viviparity (asexual) and oviparity (sexual) evolved remains
unknown. Here, we present a comprehensive survey of developmental toolkit genes in the
grape phylloxera. We investigated genes involved in the fundamental developmental
processes, including the formation of body axes, segmentation, neurogenesis, eye
development, and germline development.

Results/Conclusions

Compared to true aphids and other hemipteran insects, gene duplications and gene losses
have occurred in several gene families, yet most developmental toolkit genes were well
conserved in the grape phylloxera. In particular, the component of germline
determinants, vasa and nanos, were duplicated, which was also found in the genome of the
pea aphid. Strikingly, different to the extraordinary duplicates of 8 piwi genes in pea aphid,
we only identified two piwi genes were encoded in the phylloxera genome. The less copies
of piwi genes in grape phylloxera may reflect the more ancestral state of oogenesis in
cyclical parthenogenesis. Our results demonstrated that expansions and losses of
developmental toolkit genes are conserved among aphid subfamilies and rare in other
hemipterans, suggesting roles of these genes may facilitate the evolution of polyphenism
in aphids.

M4t (Keywords) : f #]e3ff% (genome annotation) - # 4§ 12527 (phylloxera) ~
% % 3£ 7] (developmental gene) ~ % 41+ (polyphenism) ~ &7 2 (aphids)
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The impact of temperature on germline development of the pea aphid
Acyrthosiphon pisum

PR P S HRE R S EREF
Ta-Chung Lin, Yi-tsen Lin, Chun-che Chang
® = % 4~ & National Taiwan University

Background/Questions/Methods

In animals, thermal stress can regulate growth and reproduction. In the asexual viviparous
pea aphid, for example, longevity and fecundity of adult aphids significantly decrease at
high temperatures. However, how the thermal stress retards the reproduction of aphids
remains unclear. In this study, we aim to investigate how the elevation of temperature
regulates the development of germ cells in the asexual viviparous pea aphid. We analyze
the numbers of ovarioles per ovary and those of egg chambers per ovariole in aphids that
are reared at distinct temperatures, aiming to understand that infertility at high temperatures
such as 30°C is caused by the failure of delivery or by the immaturity of embryos.
Examination of the expression of the conserved germline marker Apvasal(Apvasl) will be
conducted in parallel because it will help us understand the expression of germline gene is
temperature-dependent.

Results/Conclusion

Our preliminary results show that the number of egg chambers did not significantly reduce
in aphids being cultured at 30°C from the first instar nymph, suggesting that segregation of
egg chambers is not very much hindered by heat stress. Failure of giving birth, we
hypothesize, may be caused by other factors such as the death of embryos or reduction of
germline gene expression. Accordingly, we will examine the morphology of embryos in
ovarioles dissected from aphids being cultured at different temperatures from 20 to 35°C.
Meanwhile, we will analyze the expression of ApvasImRNA using whole-mount in situ
hybridization (WISH) and quantitative real-time PCR, aiming to clarify the correlation
between temperature variation and gene expression. These results will allow us to figure
out how the impact of temperature regulates the fertility of asexual viviparous aphids.

K425 (Keywords) : thermal stress, germ cells, vasa, aphid.
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Morphology and development of three endoparasitoids of filth fly
(Hymenoptera: Pteromalidae, Encyrtidae)

Anothai Wingsanoi!, Saiphon thodthasri?
'Rajamangala University of Technology Isan
2Surindra Rrajabhat University

Background/Question/Methods

Filth flies have a close association with human and their environment which they are
important for public health because carrying the enteric pathogens of them. A variety of
parasitoids attacked filth flies and reduced the reproductive potential of them. Therefore,
we studied the biology and development of three filth fly pupa parasitoids to better
understand their characteristics. This information is essential for mass rearing and
indentication of the filth fly pupa parasitoids. A study on morphology and development of
three filth fly pupa parasitoids including Pteromalidae; Spalangia gemina and
Pachycrepoidus vindemiae and Encyrtidae; Exoristobia philippinensis were explored. All
parasitoid species were wild-caught in cattle farm in Sakon Nakhon province, Thailand and
mass reared culture maintained with the house fly, Musca domestica in laboratory under
the ambient conditions at 25 +20C, 65+ 5% RH. The morphology and development of S.
gemina in immature stage was determined by daily dissecting the parasitized house fly
pupae until the adult emerged. Dissection was performed under a stereomicroscope. The
adult stage was investigated by an adult in plastic test tube. A similar procedure was used
to study the P. vindemiae and E. philippinensis. Each parasitoid species was presented with
20 replications. Data were recorded the biology and development times of all
parasitoids.

Results/Conclusions

Development type and eggs of all the three parasitoids are complete metamorphosis and
hymenopteriform. The development time of S. gemina, P. vindemiae and E. philippinensis
were 14, 15.40 and 14 days on immature stage. The larvae of S. gemina has 3 instars
whereas, P. vindemiae and E. philippinensis has 5 instars. Development times of adult stage
of E. philipinensis were longer than S. gemina and P. vindemiae. Moreover, the E.
philipinensis is gregarious parasitoid but S. gemina and P. vindemiae are solitary parasitoid.

B 4= 3 (Keywords) : Pteromalidae, Encyrtidae, insect parasitoid, filth fly, immature
stage
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The association of Deformed Wing Virus (DWV) infection and extracellular
adenosine signaling in neurological function of Apis mellifera

T o~ H R

Ping Chen, Yueh-Lung Wu
® = % 4~ & National Taiwan University

Background/Question/Methods

Apis mellifera, also known as the western honeybee, belongs to the order Hymenoptera and
the family Apidae. In recent years, an increasing number of colonies worldwide have been
affected by missing worker bees, a condition termed colony collapse disorder (CCD). This
phenomenon may be caused by pathogens, pesticides, or even interactions between those
two factors by creating stressful environments for honeybees. Honeybees are susceptible
to infection by viruses that might cause colony diseases, such as deformed wing virus
(DWV). DWV is present in 90% of hives and is the most common virus in Taiwan. DWV
infection during the developmental cycle may result in deformed wings and newly emerged
worker bees may suffer disabilities or even death, though there are no obvious symptoms
when adult bees are infected by DWV. Previous studies have shown that bees infected with
DWYV display an enhanced response to water and low-concentration sucrose as well as
significant effect on learning ability and memory. In the present study, we would like to
examine the potential role of adenosine signaling during the DWV infection in the
honeybee. Adenosine signaling is one of important pathway regulating the brain and
immune function in animals. In the insects, it was recently demonstrated that Ado signaling
not only regulates Drosophila hematopoietic differentiation, but also plays an important
role controlling the metabolic switch between immune system and proliferated tissues
during wasp and bacterial infection.

Results/Conclusions

Our preliminary results have confirmed that the learning ability of honeybee is significantly
reduced after DWYV infection. We attempt to analyze the Ado level as well as the expression
of adenosine-related genes in the brains of infected bees and try to clarify whether learning
ability in bees is affected by abnormalities in supplied energy caused by differences in
brain Ado level following DWV infection.

Mt (Keywords) - & = §#& (Apis mellifera) ~ »#j % %o (deformed wing virus)
£ 4 (Adenosine signaling)
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Taiwanese Society of Insect Natural History
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Taiwan Moth Observation Club-Discovery of moth occurrence and
distribution in Taiwan
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DearLep- The integrative biodiversity platform of Lepidoptera in Taiwan

L AR T N
Shipher Wu?, Guan-Shuo Mai?, Yi-Ling Wu?
Lo ﬁ—P F%= Academia Sinica
2hd 1 ;f:‘ﬁ

R p Sk f Y w BRE SRR OEEZ - 0§72 70 * R s
”E°@Jip,%ifﬁ‘*@¢;@9 ARBE g s AR H—‘ﬂﬂf o B URAREE > A
B R F AR A K ,,,A,\LK\FH§I,,.§£FK FRE AR «E‘.ii@,—‘%-m)ﬁl{””*‘° Il
ﬁﬁﬁ%@ﬁ:y Brbid B BIEET 2014 EAL PR 00 TED T R B A A
LA PREREN RS AASEY REE %:L&\F‘%im%\ Be RRETLAGER
WA TR B R EEABE T RAFBG AR AR 2 B AR
AHEE LREEET O UE FRORE R E P IE R SR iliﬁ“?‘f?r'g i e
WA ARFR L ESARDTH RATETEE I RATREELT TR
(=)~ Hm};\.ﬁp@w R 2 Tf',LiﬁJ‘ﬁri*“%f“\p Fi s (2) ~ TESRE
WAL NG EE (GleR P AIE 2B E A FHNRBAR T s B R
Wi 1 AE) EFFARfEENY 48 T & ‘:‘LA\}} FESE LY
Loy (z) '—Lﬁ'ﬁ 'ﬁTs‘J ,Lifti‘gfﬁi 3 LhR N U E }i‘ﬁi‘/ﬁ%ﬁ B REALSEER
.'g,ﬁvfg 4 (m) ey et VO BALEEE A %a#ﬂ?-%iﬁ‘rgﬁi.&&ﬁ%i Pk

T) >~ TeRAEE VHREELEFERL R (7))
;%¢Eaﬂz?@ir#ﬁ oy BLpitmehp BFOR 0 £ 458 Bp 4 4
: FAA G AT M R ST SRR
NF e (S ) FBEG P a"ES | Fﬁlﬁfﬁﬁ REZ AR RE ERIEE
B BT gk o me s o o éimﬁﬁw?ﬂﬁ°*@%
- T oA REFH *ij‘rw?“ﬁri‘f*‘ﬁ;“‘i RN RS A ERFE L T

e FE R - H 8 nz\’ VLR jEA G A (LB E A (T 4 o

>P

=

o A A AR #E e : http://dearlep.tw

M 4t F (Keywords) : @2 p (Lepidoptera) ~ 2 4 % 4% £ 3 3t (biodiversity
informatics) ~ 7 # %41 (data structuring) ~ #ci> . & (digital archive)

172



cHsEHES
Coprophagous group scarab-beetles of Taiwan
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Leaf Beetles in Taiwan
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The Indentification of the Odonata Nymphs
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Aguatic insects of Taiwan
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Conversation club of termites
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Outer space on the Earth: the world of ant and termite guests
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Empire of ants
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Taiwan Cicada Society
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True bugs of Taiwan: Taxonomy and Ecology
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