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= ¢ T3 Meeting Information
=~ ¢ ¥ B Meeting Venue
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The conference will be held at National Chiayi University, NCYU. The venue includes 1F
International conference hall; Classroom 303, 205, 111 and the 2F & 3F Gallery.

wy EHRFLL % 78 Guidelines for Oral Presenters
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PCs with Windows systems and projectors are available in all meeting rooms. All presenters must
upload their presentation files to the provided link by Oct. 20. Staff will be available at the
registration counter to assist with updating files on-site. Each speaker has 15 minutes: 12 minutes
for the oral presentation and 3 minutes for Q&A.

| % /3 & ¥ 78 Guidelines for Poster Presenters
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FrpREE e $R4 £33 107 22 p 15:30 % p (7 HRRHCT o

The posters should be mounted at 2F & 3F Gallery before the poster session on Oct. 21. Pushpins
are provided on site. During the poster sessions (15:15-16:15), presenters are requested to stand
close to their boards, answer questions and facilitate discussions on their work. All posters must be
removed by the presenters themselves before 15:30 on Oct. 22.
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Dr. Hsien-Tzung Shih
Senior Entomologist & Director

Taiwan Agricultural Research Institute,
Ministry of Agriculture
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Sustainable development of insects as raw materials for human food,
animal feed, and other novel end products

CHTE BB R R B AT R K

D

pF & (Time): 2023. 10. 21 (Sat.) 10:00 - 11:00
# 2h(Venue): F*% ¢ & B International conference hall



~ ¢ & 37 Keynote Speech
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Dr. Sheng-Feng Shen
Research Fellow
Biodiversity Research Center, Academia Sinica

FRRET PR 0 L BB R AR BT AT
Climate Change Challenges: Redefining Insect Conservation
through the Lens of Local Adaptation

P & (Time): 2023. 10. 21 (Sat.) 11:00 - 12:00
$ gh(Venue): R*% ¢ & B International conference hall
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Dr. Yi-Hui Wu
Associate Research Fellow
Biological Control Research Center, Miaoli
District Agricultural Research and Extension
Station, Ministry of Agriculture

GERIFAEE NS R T 8 R ER S SRR
Effectiveness of biological control of litchi stink bug and black rice bug

pF & (Time): 2023. 10. 22 (Sun.) 09:00 - 10:00
+ BL(Venue): F%% ¢ & A International conference hall



~ ¢ & 37 Keynote Speech

Dr. Cheng-Jen Shih
Emeritus Professor

Department of Entomology, National Taiwan
University

FRRVESER § T EE

The contributions and applications of insect in carbon net zero

pF R (Time): 2023. 10. 22 (Sun.) 14:45 - 15:45
# 2h(Venue): F* ¢ & B International conference hall



~ ¢ & 35,71 Keynote Speech
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Dr. I-Ching Chen
Associate Professor

Department of Life Sciences, National Cheng
Kung University

AP SRR B cFRBIREH

Taiwan's perspective and social adaptation to global biodiversity
changes

p#F 7 (Time): 2023. 10. 22 (Sun.) 15:45 - 16:45
$ 2h(Venue): R*% ¢ & B International conference hall
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Program at a Glance

Oct. 21, 2023 (Sat.)

Time/Place International conference hall
Registration (Gate of International Networking Academy Building)/
08:30 — 09:30
Poster mounted (2F & 3F Gallery)
09:30 — 10:00 Opening Welcome/ Group Photo
Keynote Speech: Dr. Hsien-Tzung Shih
10:00 - 11:00 |Sustainable development of insects as raw materials for human food, animal feed, and other
novel end products
Keynote Speech: Dr. Sheng-Feng Shen
11:00 - 12:00 Climate change challenges: redefining insect conservation through the lens of local
adaptation
12:00 —13:30 Lunch Break ,12:10-13:30 Board of Directors Meeting (B1 council hall)
Time/Place WL 303 room 205 room 111 room
conference hall
Plant Doct Medical Entomology/
13:30 —14:30 ant boctor e Urban Entomology
Workshop . Biodiversity,
Agricultural Ponulati q OMO01-02/0U01-02
: Entomology oputation an :
Ecological Network Community Ecology Ethology, Ph)_/sm_logy
14:30 _ 15:15 | Workshop: The case OA01-OA07 OBO01-OB07 and Organismic
of Formotosena Biology
seebohmi OEO01-OE03
15:15-16:15 Tea Break (1F) / Poster Time (2F & 3F Gallery)
Systematics, .
16:15 _ 17-45 Workshop on Agricultural Population Genetics Ethac:g%/; Z?ﬁrlr? ilggy
' ' Net Zero Entomology and Evolution Bioglo
OA08-OA14 0S01- 0S06 OEor. b1
17:45 - 18:00
Time/Place Outside of International Networking Academy Building
18:00 — 20:00 Conference Banquet

10




Program at a Glance
Oct. 22, 2023 (Sun.)

Time/Place International conference hall
08:30 —09:00 Registration (Gate of International Networking Academy Building)
Ching-Huan Cheng Agricultural Entomology Research Award Ceremony
09:00 — 10:00 Keynote Speech: Dr. Yi-Hui Wu
Effectiveness of biological control of litchi stink bug and black rice bug
10:00 - 10:10 Room Switching
Time/Place B EEIEL 303 room 205 room 111 room
conference hall
Conversations with Biodiversi Ethol Shvsiol
_ _ Students: Overseas . lodiversity, thology, Physiology
10:10-11:10 Collaboration and Job é‘r?tg?éﬁgg Population and and Organismic
Search Experience OALE-OA2 Community Ecology Biology
1110 — 12:10 OB08-OB15 OE11-OE15
12:10 - 13:10 Lunch Break / 12:20 — 13:10 Annual General Meeting (International conference hall)
Fostering Taiwan- . Systematics,
1310 _ 14:25 Japan Collaboration é‘r?tgﬁjé%ral Population Genetics | Medical Entomology
T in the Black Soldier OA3 2$y and Evolution OMO03-OMO5
Fly Industry ) 0S07-0S09
14:25 — 14:45 Tea Break (1F)
Time/Place International conference hall
14:45 _ 15:45 _ K_eynote Speec_h: Pr. Che_ng-Jen_Shlh
The contributions and applications of insect in carbon net zero
15:45 _ 16:45 o . Keynote S.peech: Dr.. I-Ching Chen. o
Taiwan's perspective and social adaptation to global biodiversity changes
16:45 - 17:25 Award Ceremony & Farewell / Raffle

11
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List of Abbreviations

< ¢ BAEE

Keynote speech

wrEd REAAR

Oral Session: Agricultural Entomology

W EH AP SR EEFEERL BY

Oral Session: Biodiversity, Population and Community Ecology
wrrH A2 BHAFE

Oral Session: Ethology, Physiology and Organismic Biology
wrrH FEMLE

Oral Session: Medical Entomology

e @ iR EEGE g

Oral Session: Systematics, Population Genetics and Evolution
O R LR

Oral Session: Urban Entomology

RESRE . RBERAE

Posters: Agricultural Entomology

REERE T AP SR EHEERL LY

Posters: Biodiversity, Population and Community Ecology
RERRE T Fe ~ 2R BHELT

Posters: Ethology, Physiology and Organismic Biology

RESR B 7 %55‘? LI 4

Posters: Medical Entomology

REIRE T iMAe s EEgE s we

Posters: Systematics, Population Genetics and Evolution
REqR BT R R A H

Posters: Urban Entomology

12
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08:30 — 09:30 FF(FEAEFM )~ 4 4R Q2 & 3 AR
09:30 - 10:00 R R
SEERMAE rAREL
10:00 - 11:00 ERATFSAFISREBFAR R E %‘-‘r%ﬁ e Y SCESRNE .3
[L#FpEsEl]
* g LRawdn ATEE L
11:00 - 12:00 FOEHRT PR U B R AN BT AT
[+ DIrasE L]
12:00 - 13:30 * % ,/12:10-13:30 E ¥ ¢ (Bl §3%%)
PR/ 8L K% ¢ 3 303 # 3% 205 # % 111 %%
- E SN JLEENY
i Qe EErng 2P IR BEAERLILE [ paaEd - g2mEl]
B (A iR - I REEL]) | [Lgcraeayl s pEl] R AR
(L it gL s aziEd]
OA01 0OBO01 OoMO01
e %5 g1 vy Sublethal effects of Spirodiclofen on |21 3#35] 4027 & L -kikinkdis ¥ |Detection of Anaplasma, Babesia,
(544 %@Esd) life history traits and population ER R Ehrlichia, and Neoehrlichia in ticks
13:30 - 13:45 - o ST

EETE

(Acari: Tetranychidae)

parameters of Tetranychus urticae

Angela Huang, Ming-Ying Lin

FFE R B %
ARy

from small mammals in Kinmen,
Taiwan

Chia-Yi Lin, Tsai-Ying Yen, Yin-Wen

Wou, Hsi-Chieh Wang, Kun-Hsien Tsai
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RN ¥R PRk FOi/ PR o3
Helicoverpa armigera (Hiibner) 2 %

0OB02

ST I R IO TR
8 # T RIL o 5

OMO02
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Ink

13:45-14:00 | % %) TER LY BT EBE LR
TS T ENCERE S SATES L AR R L.
(-S|
CEHeEE Ll (R4t g<5eay
%) OAO03 OB03 ouo01
Post-harvest quarantine cold A taxonomic review of Japanese Contact toxicity and repellent effects of
treatment for 'Golden Sweet' and Aprostocetus Westwood, 1833 clove powder, clove oil, and is major
'‘Jade Girl' cherry tomatoes infested  |(Hymenoptera: Eulophidae), with bio-active compounds against
with fruit flies (Tephritidae) notes of potential significance of destroyer ants, Trichomyrmex
14:00 - 14:15 Prakeriti Regmi, Kao-Wei Lin, Wen-  [/AProstocetus in evolutionary research  |destructor (Hymenoptera: Formicidae),
Bin Yeh Miki Hisano, Kazunori Matsuo under laboratory conditions
Rosy Gurung, Lekhnath Kafle
OA04 OB04 ou02
;& E & (Phaedon brassicae Baly, 4* CLIMEX gl & & 3% A field study on the effects of EM
1987)(Coleoptera: Chrysomelidae) % |Anoplolepis gracilipes ./ # 3~ 464 [Probiotic supplements on honeybee,
A xR AT A fRE # oA 3 R Rt 2 TR BT Aplijmel_ln_‘era (Hymenoptera: Apidae),
productivity
. . I S RS M E - BRI ‘E N EHE NS 2 .
14:15 - 14:30 ﬁ% f z‘* PR77g ~ R BE E4 2 Simran Kayastha, Lekhnath Kafle
BFEE ~ Fhp
F2 1 ity @ WKBET L6 OA05 OB05 OEO01
[2#4: R- A L] RPEFIE FIERFEAFCE (N2 ADFTEAREF AT B MBTFLRAFS A ERAR L
REHFERTELED (Zeugodacus cucurbitae) (Diptera: ¢ i Galectinl-melittin f& & 3¢
) ) brsh 4 - APV Tephritidae) 6 4§ 5 % e+ E& % 52 |, , . o
14:30 — 14:45  |ge3f 4 R4 BERY gk~ S HB-F %

ek (RER B ARTHE
£5F)

4 3

TR L S T

AR K

AR s
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SENETE (RLAns BlbE)

OA06 OB06 OE02
LBAEFAHTFER AR IonE: AL N FhEF R TRABMEFERAFIRE RS
14:45 - 15:00 =5 Mis3x ~ - F ~ Malin Pinsky ~ BBFIEL
EEBE - BreE -~ BER Jonathan Lenoir LELY A
OA07 0OBO07 OEO03
25E ) MAT21 Fth$- WP |Astudy on the effects of organic acids |§ R i v #kehd BFE 28 TR E
»;:;e B and probiotics supplements on Ao s A BB . E gk
15:00 -15:15 7 Fﬁ . s insecticide toxicity in honeybees (Apis | Tt~ S A ® > 314
3 SR mellifera)
Ramita Prajapati, Lekhnath Kafle
15:15 - 16:15 Fhe(- ¥ )/ BEPET (2,3 AR
. p RELALT AR CREE S Ta~23BHAFE
3 AR a e . . "N ) , .
[ dgd  IREEL] | [AFFIREL - FREL])] | [AEFCEsE L g aE8 1]
R P (TP OAO08 0S01 OEO04
(EECEN 2 S % £ $ 4 iosns Phihorimaca |42 R M 12 Fk2 h 8@ | f Pl-Wolbachia #% %5 8 i
L Bt SO absoluta & ¥ *< % .ﬁ?ﬁ E Telenomus remus 2_#gdd it 444 §
CALE S (R EIRERR ) e £ 20k HE HEZ B REE B
. . " LS N EA
16:15-16:30 Tgs__l (Eiag% pé‘%?""r) I?E:L ﬁ&’&' 5=
" FRaEd (MY Frny
/?‘)
AT L (B E TR E )
OA09 0S02 OEO05
Different target-site mutations FL? AJodk (FUP: Aok (L SFBHT A" F3F B2 M
associated with diamides resistance in |f1) 13 f§# =2 P8 58 T FrrB s 3o B
Plutella xylostella (Lepidoptera:
16:30 — 16:45 Pmmm%) (Lepidop Blide ~FRiNBAFip 2 RLR-FREFRRFIR

Rameshwor Pudasaini, Cheng Chang,

Mu-Hsin Chen, Shu-Mei Dai

HhEg-Ere 2048
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OA10 0Ss03 OE06

EHSBVehd ¥ [2 7 Apd 1% PRMAFINFHEAFLSER (X2 BBEF biFkda EBBERR
16:45 — 17:00 HEAM e R Fa s s M 4 3

Zih-Ting Chang, Yu-Feng Huang, ER Y RS X 2 i ~ k@ & ~ Tanmay Dixit ~

Tzu-Han Chen, Chung-Yu Ko, Yu-Shin Nicholas Horrocks ~ 3% .5

Nai, Yue-Wen Chen

OA1l1 0Ss04 OEO07

B AT B2 § K ¥ begomoviruses |Pseudalomya (2P : 43¢ 1 @ 48 |Comparative genomics of

end $H F3 BTN EBLFIFRZ L %8l Purpureocillium lilacinum NCHU-
17:00 - 17:15 PN NPUST-175 and molecular marker

2 4R ~ B i T3
AR FREFRF 25:4 T N " development
LR B R he Zhi-Yu Yeh, Pei-Hsin Lo, Chuen-Fu
Lin, Yu-Shin Nai

0OA12 0S05 OEO08

Whole genomic sequencing and A (BEES) 2 5B Transcriptome analysis of

analysis of Rhagas_tls blnocula_ta Hsin-Ju Cheng, Frans Janssens, Bruno entomopa_\thogenlc fungi, Beauveria
17:15 - 17:30 nucleopolyhedrovirus (NPV) in —gBeIIini Taizo Nakamori Chih-Han bassiana infected coffee berry borer

' ' Taiwan Chang7 ’ Hypothenemus hampei (Ferrari)

Yu-Yun Kug, Ju-Chun Chang, Yi- Fang-Min Chang, Yi-Hao Huang,

Hsuan Li, Yu-Feng Huang, Tzong- Hsiao-Ling Lu, Yu-Shin Nai

Yuan Wu, Yu-Shin Nai

OA13 0S06 OE09

e AYANE PRI EETR FAAEL L (B2P %7 |97 HEE A FREB P
17:30 — 17:45 Fip e~ B e s HAed 2R - i@sf) FEEPIRERALAFUE |- BHAFT

ER S F & E it Pl MR 2~ 199 Ak

FF5 - Hed 3168 kg

OAl14 OE10

e AHRAEGBREE TR Wolbachia i % %5 2. vt if Jo % 2
17:45 - 18:00 FRE R A PR

AWty PR EKE LT E 2w

FEF

PR 3 2E Ik eI i e A

18:00 — 20:00 ot &
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11:25-11:40 HE A~ 2 Martin Fikacek, Fang-Shuo Hu, Bin-
Hong Ho, My-Hanh Le, Jen-Pan
Huang
OA21 0OB14
R B R AT o A4 4E (Forcipomyia taiwana) %
TNZZS6 s A ¥ 2. v B 17 i0id% P REFERR T AT
11:40 - 1155 llial PR LRSS RRE T
R~ A ] iﬁ% HERFEERFL
SRATE S Eae )% EW
0A22 OB15
AT AP RS I Wz p 2P FE PR A
Sufetula sp.%¢ # it - Eea
11:55-12:10
ﬁlgl%‘- N i\l ZF Fﬁ'}\;'&‘—" ’H‘% lp N ’73‘,1_ F‘F“iu EIN gﬁ]‘r'
CEEE
1210 — 13:10 4T & /12201310 ¢ R+ & (R'% ¢ k)

18




43 1 fep RERAYR SR s EER G S R %513; B
- [2i#4: mEgEl] [i#4: 22 l]) [is4: 526 g4 1]
PRk fEE A FIE B I0A23 0s07 OMO03
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OA26
Establishment of high potential
1355 1410 entomopathogenic fungi selection

markers by aligning phenotype and
gene expression levels

Nian-tong Ni, Yu-Shin Nai
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Conference Agenda

Oct. 21, 2023 (Sat.)

* Underline denotes speakers, Bold denotes competition

Time/Place International conference hall
08:30 — 09:30 Registration (Gate of International Networking Academy Building)/ Poster mounted (2F & 3F Gallery)
09:30 — 10:00 Opening Welcome/ Group Photo
Keynote Speech: Dr. Hsien-Tzung Shih
10:00 - 11:00 Sustainable development of insects as raw materials for human food, animal feed, and other novel end products
[Hosts: Dr. En-Cheng Yang]
Keynote Speech: Dr. Sheng-Feng Shen
11:00 - 12:00 Climate Change Challenges: Redefining Insect Conservation through the Lens of Local Adaptation
[Hosts: Dr. Syuan-Jyun Sun]
12:00 - 13:30 Lunch Break ,712:10-13:30 Board of Directors Meeting (B1 council hall)
Time/Place International conference hall 303 room 205 room 111 room
Medical Entomology/
Urban Entomology
. iodiversi i i Hosts: Dr. Wu-Chun Tu,
Agricultural Entomology Blodiversity, po%ﬂg}é%r;and Community ( OSES) Srhws. ¢ in u]
. . - r. Shu-Ping Tseng
Topics Worksho Hosts: Dr. Ching-Wen Tan, ) ] o
o P ( S \?V [Hosts: Dr. Feng-Chuan Hsu, Ethology, Physiology and Organismic
F. Yi-Hui Wu] Dr. Yun Hsiao} Biology
[ Hosts: Dr. Chi-Yun Kuo,
Dr. Hui-Yun Tseng )
Plant Doctor Workshop OA01 OBO01 OoM01
[Host: Dr. Shiuh-Feng Shiao] Sublethal effects of spirodiclofen on life |Using trap nests for bee/wasp survey at |Detection of Anaplasma, Babesia,
history traits and population Zhuoshui River, Nantou Ehrlichia, and Neoehrlichia in ticks
Panelists: parameters of Tetranychus urticae Shang Jui Fu, Yun-Ru Chen, Hsiang- from small mammals in Kinmen,
13:30 — 13:45 (Acari: Tetranychidae) Wen Hsieh, Guan-Wei Haung, Hui-Yun| T&iwan

- Dr. Wen-Hua Chen (Department of
Plant Medicine, National Pingtung
University of Science and
Technology)

Angela Huang, Ming-Ying Lin

Tseng, En Cheng Yang

Chia-Yi Lin, Tsai-Ying Yen, Yin-Wen
Wou, Hsi-Chieh Wang, Kun-Hsien Tsai
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13:45-14:00

14:00 — 14:15

14:15-14:30

- Dr. Chang-Hsin Kuo (Department
of Plant Medicine, National Chiayi
University)

- Dr. Cheng-Kang Tang (Plant Health
Care Program, National Chung
Hsing University)

- Dr. Shiuh-Feng Shiao (Department
of Entomology, National Taiwan
University)

OA02

Potential of indigenous
entomopathogenic nematodes against a
Lepidopteran pest of Tomato,
Helicoverpa armigera (Hiibner)

Yun-Ting Lee, Ching-Tzu Tseng

0OB02

Impact of global warming on food
resource competition between
Formosan and Asian subterranean
termites (Blattodea: Rhinotermitidae)

Shang-En Yang, Hou-Feng Li

OMO02

The survey of infestation of Stomoxys
calcitrans (Diptera: Muscidae) on
Ceratotherium simum in Taipei Zoo

Ke-An Hong, Yun-Ling Tsai, Li-Hsin
Wu

OAQ3

Post-harvest quarantine cold treatment
for 'Golden Sweet' and *Jade Girl'
cherry tomatoes infested with fruit flies
(Tephritidae)

Prakriti Regmi, Kao-Wei Lin, Wen-Bin
Yeh

OB03

A taxonomic review of Japanese
Aprostocetus Westwood, 1833
(Hymenoptera: Eulophidae), with notes
of potential significance of Aprostocetus
in evolutionary research

Miki Hisano, Kazunori Matsuo

ouo01

Contact toxicity and repellent effects of
clove powder, clove oil, and its major
bio-active compounds against destroyer
ants, Trichomyrmex destructor
(Hymenoptera: Formicidae), under
laboratory conditions

Rosy Gurung, Lekhnath Kafle

OA04

A mass rearing method of Phaedon
brassicae Baly,1987 (Coleoptera:
Chrysomelidae)

Po-Cheng Lin, Jia-An Chen, Chiao-Yen

Chen, Kuo-Hung Chuang, Ya-Ling
Chen, Yen-Po Lin

OB04

Predicting the species distribution
model of the yellow crazy ant
Anoplolepis gracilipes in Taiwan using
CLIMEX - a predictive model base on
soil temperature

Jheng Dai,Ching-Hong Yeh,Li-Hsin
Wu

ou02

A field study on the effects of EM
probiotic supplements on honeybee,
Apis mellifera (Hymenoptera: Apidae),
Productivity

Simran Kayastha, Lekhnath Kafle

14:30 — 14:45

Ecological Network Workshop:
The case of Formotosena seebohmi

[Host: Dr. I-Hsin Sung])

Panelists:
* Ms. Yi-Sheng Shih (Chiayi
Branch, Forestry and Nature
Conservation Agency)

OAQ05

When does pollinator crisis cause plant
crisis? A mathematical approach

Yi-De Lee, Takefumi Nakazawa

OBO05

Studies on the mass rearing requirements
for the larval stage of white pupa melon
fly strain (Zeugodacus cucurbitae)
(Diptera: Tephritidae)

Chuan-Jie Hong, Ming-Yi Chou, Shaw-
Yhi Hwang, Yu-Bing Huang, Chung-
Cheng Fanjiang

OEO01

Chitin as a matrix for the purification
of Galectin1-Melittin fusion protein
expressed in Escherichia coli.

Yao-Kuang Tseng, Yueh-Lung Wu,
Rong-Nan Huang
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* Mr. Jung-Hsien Weng (Caoshan
community development

OA06
Evaluation of the entomopathogenic

OB06
Acceleration of biological responses in

OEO02
Investigating physiological mechanisms

association) fungi for control of Phyllotretra striolata |Anthropocene of sublethal imidacloprid-induced
14:45 — 15:00 (Fabricius) adults Yi-Wen Chen, I-Ching Chen, Malin precocious foraging in honey bee
Chin-Lin Hung, Cheng-Kang Tang, Yi- |Pinsky, Jonathan Lenoir workers
Yuan Chung Wan-Yi Chen, En-Cheng Yang
OA07 OB07 OEO03
Evaluation of control effectiveness of  |A study on the effects of organic acids |Reproductive castes development of
Metarhizium sp. MA721 strain against |and probiotics supplements on Prorhinotermes flavus (Blattodea:
15:00 - 15:15 Tetranychus urticae insecticide toxicity in honeybees (Apis  [Rhinotermitidae)
Min-Jun Huang, Yi-Yuan Chuang mellifera) Wan-Jen Li, Yi-Ning Chiu, Hou-Feng
Ramita Prajapati, Lekhnath Kafle Li
15:15-16:15 Tea Break (1F) / Poster Time (2F & 3F Gallery)
Agricultural Entomology Systematics, Populat_lon Genetics and Ethology, Phy5|o_logy and Organismic
) Evolution Biology
Topics Workshop [Hosts: Dr. Ching-Wen Tan,

Dr. Yi-Hui Wu)

[ Hosts: Dr. Cheng-Lung Tsali,
Dr. Chia-Hsuan Wei]

[ Hosts: Dr. Chi-Yun Kuo,
Dr. Hui-Yun Tseng)

16:15-16:30

Workshop on Net Zero
[ Host: Dr. Wen-Bin Yeh]

Panelists:
- Dr. Jung-Tai Chao (Taiwan
Forestry Research Institute,
Ministry of Agriculture)

OAQ08

Discussion of trapping effects of
different light wavelength against
tomato leafminer, Phthorimaea absoluta
(Lepidoptera:Gelechiidae)

Ya-Han Hsu, Tsung-Tse Wu, Yi-Yuan
Chuang,

0Ss01

The systematic study of 12 strains of
Metarhizium (Ascomycota:
Sordariomycetes) in Taiwan

Pei-Jung Lin, Yen-Po Lin and Chang-
Hsin Kuo

OEO04

Induction of female functional virginity
mutations in the wasp Telenomus remus
by eliminating PI - Wolbachia

I-Chen Tu, Ching-Ting Lai, Li-Hsin
Wu
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16:30 — 16:45

16:45-17:00

17:00 - 17:15

17:15-17:30

+ Dr. Hsien-Tzung Shih (Taiwan

Agricultural Research Institute,
Ministry of Agriculture)

- Dr. Hou-Feng Li (Department of

Entomology National Chung Hsing
University)

- Dr. Chiao-Ping Wang (Taiwan

Forestry Research Institute,
Ministry of Agriculture)

OA09

Different target-site mutations
associated with diamides resistance in
Plutella xylostella (Lepidoptera:
Plutellidae)

Rameshwor Pudasaini, Cheng Chang,
Mu-Hsin Chen, Shu-Mei Dai

0S02

Ecological niches and caste
development of Stylotermes halumicus
(Blattodea: Stylotermitidae)

Ren-Han Liu, Wei-Ren Liang, Chun-I
Chui, Hau-Chuan Liao, Chih-Chuan
Lin, Hsin-Ting Yeh, Hou-Feng Li

OEO05

Study of key odorant-binding proteins
associated with methyl eugenol
responsiveness in Bactrocera dorsalis

Wei-Chan Chang, Chun-Hua Hsu, Yen-
Ju Lu, Ju-Chun Hsu

OA10

Regulation of core developmental and
virus-replication related genes of A.
cerana larvae infected with SBVs

Zih-Ting Chang, Yu-Feng Huang, Tzu-
Han Chen, Chung-Yu Ko, Yu-Shin Nai,
Yue-Wen Chen

0S03

Using mitogenome reconstructing
phylogeny of Taiwan stick insects

Bo-Cheng Wang, Li-Wei Wu

OEO06

Proportional processing of burying
beetle host selection in the phoretic mite

Yi-Ta Wu, Wei-Jiun Lin, Tanmay
Dixit, Nicholas Horrocks, Syuan-Jyun
Sun

OAl1l

Biological factors affecting the
acquisition of begomoviruses by
Bemisia tabaci

Ya-Yu Huang, Wi-Hau Li, Chi-Wei
Tsai

0S04

Discovery of the genus Pseudalomya
(Hymenoptera: Ichneumonidae:
Ichneumoninae) from Taiwan and the
implication on its tribal placement

Hsuan-Pu Chen, Namiki Kikuchi,
Shiuh-Feng Shiao

OEO07

Comparative genomics of
Purpureocillium lilacinum NCHU-
NPUST-175 and Molecular Marker
Development

Zhi-Yu Yeh, Pei-Hsin Lo, Chuen-Fu
Lin, Yu-Shin Nai

OA12

Whole genomic sequencing and analysis
of Rhagastis binoculata
nucleopolyhedrovirus (NPV) in Taiwan

Yu-Yun Kuo, Ju-Chun Chang, Yi-
Hsuan Li, Yu-Feng Huang, Tzong-
Yuan Wu, Yu-Shin Nai

0S05
Diversity of Collembola in Taiwan

Hsin-Ju Cheng, Frans Janssens, Bruno
Bellini, Taizo Nakamori, Chih-Han
Chang

OEO08

Transcriptome analysis of
entomopathogenic fungi, Beauveria
bassiana infected coffee berry borer
Hypothenemus hampei (Ferrari)

Fang-Min Chang, Yi-Hao Huang,
Hsiao-Ling Lu, Yu-Shin Nai
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OA13

Assessment of the physicochemical
characteristics of mealworm (Tenebrio
molitor L.) larvae frass

0S06

A taxonomic study of Dacinae fruit flies
(Diptera: Tephritidae) of Taiwan with
description of male genitalia

OE09

Optimal shapes for termite’s
asymmetric elastic mandibles: 2D
geometric models

17:30-17:45 Bo-Wen Lin, Hao-Wen Duan, Yu-Cheng |Chien-Yu Huang, Shiuh-Feng Shiao Tzu-Chia Liu, Kuan-Chih Kuan, Yi-Yu
Lin, Yuh-Jyuan Lee, Shu-Chen Chang, Wang, Chun-I Chiu, Hou-Feng Li, Kai-
Hsien-Tzung Shih Jung Chi
OAl4 OE10
Yellow mealworm added to spent shiitake The effects of Wolbachia infection on
substrates and rice husk to cultivate thermal adaptation in Telenomus remus

17-45 — 18:00 :cett.uq? and seedling of strawberry in Si-Tone Guo, Li-hsin Wu
acilities
Yuh-Jyuan Lee, Bo-Wen Lin, Chao+Yi
Wang, Hao-Wen Duan, Hsien-Tzung Shih

Time/Place Outside of International Networking Academy Building
18:00 - 20:00 Conference Banquet
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Oct. 22, 2023 (Sun.)

Time/Place International conference hall
08:30 — 09:00 Registration (Gate of International Networking Academy Building)
Ching-Huan Cheng Agricultural Entomology Research Award Ceremony
09:00 — 10:00 Keynote Speech: Dr. Yi-Hui Wu
Effectiveness of biological control of litchi stink bug and black rice bug [Host: Dr. Shiuh-Feng Shiao])
10:00 -10:10 Room Switching
Time/Place International conference hall 303 room 205 room 111 room
_ Agricultural Entomology Biodiversity, Population and Community | Othology, Physm_logy and Organismic
Topics Workshop [ Host: Dr. I-Hsin Sung ] Ecology Biology
or g [ Host: Dr. Sheng-Shan Lu]] [ Host: Dr. Hou-Feng Li]
Conversations with Students: Overseas |OA15 OBO08 OE11
CE:oIIab_oratlon and Job Search Investigation of pest regulation service Pollinator sex matters in competition and |A staphylinid parasitoid of a staphylinid
Xperience ] function of aboriginal tribal crops and the |coexistence of co-flowering plants termitophile
[Host: Dr. Hsuan-Wien Chen] benefit of aboriginal plants to beneficial | Takefumi Nakazawa, Shigeki Kishi Wei-Ren Liang, Munetoshi Maruyama,
10:10 - 10:25 natural enemies Hou-Feng Li
Panelists: Zhong-Tai Li, Lily Lin, Chih-Ying Yu,
- Dr. Hsuan-Wien Chen (Department [Shau-Ching Lin
of Biological Resources, National
Chiayi University)
- Ms. Chien-Yi Wu (Department of 0OA16 OB09 OE12
Entomology, National Taiwan . . . o . . . .
University) Using native natural enemies to control ~ |Molecular insights into the altitude Micro computed tomography in
rice black bugs in organic paddy rice adaptation of the Asian honey bee: entomological research
) g)r. _Ylu-ZgnCHﬂangl (Sl:ta%l{lty(}): y |Shu-Jen Tsai, Chih-Wei Wang Correlations between gene expression and |jaychyan Liao, Han-Hsiang Tsai, Yu-
oclaland Lultural Studies, Kyushu SNPs Hsin Chen, Chia-Chien Wu, Mu-Xuan
10:25 — 10:40 University)

- Dr. Chia-Ming Liu (National
Agriculture and Food Research
Organization)

Yun-Ru Chen, Shang-Jui Fu, Hsiang-Wen
Hsieh, Chih-Wei Tung, Shih-Shun Lin,
En-Cheng Yang

Chen, Hou-Feng Li
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OAl7

Resistance evaluation of acaricides for
controlling spider mite on atemoya in
Taitung

OB10

The pollination network and its temporal
dynamic in Taipei Botanical Garden and
Zhonghe No. 4 Park

OE13

Establishment of serological detection
systems for respiratory virus infections
using baculovirus surface display

10:40 — 10:55
Yu-Tzu Hsu, Zi-Cen Chen Tien Hsieh, Wen-Chi Yeh, Sheng-Shan ~ [technology
Lu Chi-Wei Wang, Shiang-En Chen, Zheng-
Yu Phan, Chih-Hsuan Tsai
OA18 OB11 OE14
Comparison of variation of amino acid Comparison of larval gut microbiota in Dissecting the developmental expression
profiles of black soldier fly and fishmeal [Japanese rhinoceros beetle (Trypoxylus  |and evolutionary significance of vasa
Che-Chun Shih. Po-Lun Chien dichotomus), lesser mealworm genes in the parthenogenetic and
' (Alphitobius diaperinus) and coffee bean |viviparous pea aphid Acyrthosiphon pisum
10:55-11:10 weevil (Araecerus fasciculatus) larva. Gee-Way Lin, Chun-Che Chang
Me-Chi Yao, Chien-Yong Yeh, Tai-
Chuan Wang, Shu-Chen Chang, Bo-Wen
Lin
OA19 0oB12 OE15
The attitude of secondary school students |Investigation of insecticide resistance in  |Preliminary study of exploration behavior
towards edible insects and possible Spodoptera exigua on green onion in and collective foraging behavior by the
influential factors- take Taichung city for |Taiwan. marauder ant Carebara diversa
11:10-11:25 example Husan Shentu, Ming-Yao Chiang, Yu-  [Yu-Hsuan Yu, Xin-Yi Lin, Yi-Chi Chen,
Sing-Shan Wu, Shaw- Yhi Hwang Bing Huang, Shu-Mei Dai Xin-Zhang Chen, Tzu-Yen Chao, Li-
Chuan Lai
OA20 0OB13
The effect of environment cooling on the |Tiny, numerous and diverse: Taiwanese
control of beet armyworm (Spodoptera  |Leaf Litter Beetles Project has started!
exigua) Martin Fikagek, Fang-Shuo Hu, Bin-Hong
11:25-11:40

Jyun-Cheng Lin, Lily Lin

Ho, My-Hanh Le, Jen-Pan Huang
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OA21

Field trials of spraying fermentation
products of Purpureocillium
takamizusanense TNZZS6 for controlling

OB14

Habitat preference and environmental
factors of the biting midge, Forcipomyia
taiwana

11:40 — 11:55 . :
Tessaratoma papillosa Drury with Cheng-Hsueh Huang, Tsu-Yu Lin, Chun-
unmanned aerial vehicle Cheng Fan Chiang, Cheng-Lung Tsai, Yi-
Hui-Ting Lin, Ying-Cheng Chen, Hsiao- |Pei Luo, Rong-Nan Huang, Mei-Ling
Han Tsai Chan
OA22 OB15
Survey of the soil pests affecting peanuts |Diversity of Ceratopogonidae in the green
and the occurrence of Sufetula sp. space of National Museum of Natural
11:55-12:10 L Sci
Chun-Chun Chang, Hung-Yu Dai, Yi-Ju |>C¢l€nce
Chen Tsu-Yu Lin, Cheng-Lung Tsai, Yu-
Hsiang Ho, Yi-Pei Luo, Mei-Ling Chan
12:10-13:10 Lunch Break / 12:20-13:10 Annual General Meeting (International conference hall)
. Agricultural Entomology SUBIETIEES, Populat_lon el e Medical Entomology
Topics Workshop Evolution

[ Host: Dr. Mei-Er Chen])

[ Host: Dr. Li-Wei Wu])

[ Host: Dr. Kun-Hsien Tsai]

13:10 - 13:25

13:25-13:40

Fostering Taiwan-Japan Collaboration
in the Black Soldier Fly Industry

[ Host: Dr. Chia-Ming Liu]

Panelists:

- Dr. Cheng-Jen Shih (Department of
Entomology, National Taiwan

University)

- Dr. Ching-Wen Tan (Department of
Entomology, National Chung Hsing

University)

- Mr. Meng-Kun Wu (Chairman,

Kunyi Biotech INC)

» Mr. Po-Lun Chien (Chairman,
InnoRs Biotechnology Co., Ltd.)

0OA23

Parasitic preference under different
tempertures in an egg parasitoid wasp
(Hymenoptera: Scelionidae) of
Scotinophara lurida

Yu-Ching Tsai, Min-Rou Jiang, Yi-Hui
Wu

0Sso7

The gap between systematics
achievements and local knowledge
dissemination - the important bridging
role of taxon vernacular names and
promotion strategies

Shipher Wu, Hsing-Han Li

OMO03

Progress of proposing ecology-based
control measure against the stable fly in
Japan

Kazunori Matsuo, Yu-Zen Huang, Wei-

Ren Liang, Miki Hisano, Koshi Asami,
Makito Shindo, Yume Kawano, Hirona
Nakazato, Yuka Sakai, Haruho Kodama,
Tatsuo Fujioka

OA24

Monitoring on the field sensitivity of
whiteflies against registered insecticides
in Taiwan

Ying-Shiou Lin, Sheng-Tsz Rau

0S08

An undescribed species of Australian gall-
inducing soft scale (Hemiptera: Coccidae)

Michael Gorton, Yen-Po Lin, Penny J.
Gullan

OMO04

Survey of the sand fly population in the
urban city of Taipei Botanical Garden

Yu-Feng Tsai, Shiuh-Feng Shiao, Kun-
Hsien Tsai
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- Prof. Masami Shimoda (Graduate

School of Agricultural and Life
Sciences, The University of Tokyo)

» Mr. Hiroto Oki (Graduate School of

OA25

Exploring the correlation between
indicator organism populations and
environmental factors in an agricultural

0Ss09

A two-decade mystery of stick insects —
What is the identity of the genus

Hemiplasta (Phasmatodea: Lonchodidae:

OMO05

Investigation of Wolbachia infection in
vector mosquitoes in Taiwan and
assessment of its impact on arthropod

13:40 - 13:55 Agricultural and Life Sciences, The |long-term ecological station: a case Necrosciinae) in Taiwan? viruses
University of Tokyo) study of Cheilomenes sexmaculata Shu-Ming Chang, Shiuh-Feng Shiao Shiu-Ling Chen, Han-Hsuan Chung,
+ Dr. Tetsuya Kobayashi (Institute of {Wan-Hsiu Yang, Yaw-Jen Dong, Pei- Hwa-Jen Teng
Agrobiological Sciences, National ~|Chen Hsu, Hsien-Tzung Shih
Agriculture and Food Research
Organization) OA26
- Dr. Takeda Koji (Institute of Establishment of high potential
Agrobiological Sciences, National ~|entomopathogenic fungi selection markers
13:55-14:10 Agriculture and Food Research by aligning phenotype and gene
Organization) expression levels
Nian-tong Ni, Yu-Shin Nai
OA27
Application of the new wasp ball for
releasing Trichogramma wasps to control
14:10 — 14:25 the fall armyworm in the corn field
Chia-Hung Hsieh, Kuang-Hua Chang, Li
Lin, Dong-Jhen Guo, Yu-Hsiang Chuang
14:25 - 14:45 Tea Break (1F)
Time/Place International conference hall
Keynote Speech: Dr. Cheng-Jen Shih
14:45 - 15:45 The contributions and applications of insect in carbon net zero
[ Host: Dr. Rong-Nan Huang]
Keynote Speech: Dr. I-Ching Chen
15:45 - 16:45 Taiwan's perspective and social adaptation to global biodiversity changes
[Host: Dr. Hsiao-Ling Lu)
16:45 - 17:25 Award Ceremony & Farewell / Raffle

29




FEIR E o1 %%, % Poster List

REnng EHRAGEL R AEL]
Agricultural Entomology [ Judges: Dr. Yen-Po Lin, Dr. Ching-Tzu Tseng ]
ks [ A (a1
Code |Title Authors
The role of new invasive plants as alternative hosts for Manupa Pabasara Wickramasinghe
PAO1 |Phthorimaea absoluta (Lepidoptera: Gelechiidae) and the ’
o Shen-Horn Yen
implication for tomato pest management
7 P BER IS 25 § TR ki e f R Y
PAO0Z |Assessment of tomato pollination efficiency through :
: L . . Yun Kuo, Hui-Yun Tseng
machine-mimicked bumblebee vibrations —_
BERP @it mE Y microRNA DA S B BPA R RBSE % |
SRR R REBFRIRIEE R g s 251
g ik A S )
PAO3 ) ) ) ) . |Yu-Juan Su,Yu-Chun Lin,Yueh-Lung
Snellenius manila bracovirus microRNAs regulate insulin wu
lipid metabolism pathways in Spodoptera litura
F AL G RO AR T YR RRIR IR S B Rt
PAO4  |Development of alginate hydrogel baits for management of = 7 .
Anoplolepis gracilipes Ming-¥i Lu, Chung-Chi Lin
DADS 11 AR ® i H e BRE LS PR FIE mE A
Toxicity of 11 acaricides for Tetranychus urticae on atemoya  |Yu-Tzu Hsu, Zi-Cen Chen
FREETHEAETTIAGEADRLTAEF L 5d |BH 3FER e - @S T F
(@ p @ fasgfl) o~ R
PAO6 Laboratory rearing reveals red tasselflowers as a potential Yun Hsiao, Feng-Chuan Hsu, You-Ting
alternative host plant of fall armyworms (Lepidoptera: Hsieh, Wei-Jiun Lin, Xun-Yi Huang,
Noctuidae) Chuan-Kai Ho
AT AR e ST A2 BEHS TSN
[RS8 S e A SR 2 S HRAAL s LR
PAO7 Transcriptome and metabolome analyses to study the defense |Yuan-Yun Zhang, Chen-Hsiang Lin, Hieng-
mechanisms of Taiwan soybean plants against chewing Ming Ting
herbivore
AAEFAT I e R A e E LR TR~ FAR
PAO8 |Differences in arthropod assemblages and insect pest Yaw Jen Dong, Wan-Hsiu Yang and Pei-
occurrence between no-tillage and Plowed corn fields Chen Hsu
b5 N BEVESE N '/Mln» > \:'i;\ F
B eH A At A Piide » 337 - Mg~ 22
PAOY Preliminary surveillance of small pests in upland legume crops Yi-Ju Chen, Jen-Pan Huang, Hong-Ming
y P P g P Chen, Hui-Yun Tseng
A Bk 3O E RS aF T a8 r i 2w k- A
PA10  |The retention of Nosema ceranae in the intestines and feeding |- .
A Ying-Hong Huang, I-Hsin Sung
response on Bombus eximius
ALl EAEWAEE? BRI E2 FiFAF B A i

Droplets distribution of different pesticide formulations by
unmanned aerial vehicle

Ying-Cheng Chen, Mei-Jing Huang
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Evaluation of efficacies of insecticides and entomogenous

P37

PA12 - .
fungi against mango leafhoppers (Idioscopus nitidulus Ying-Cheng Chen, Han-Yuan Tsai
(Walker))
ﬁﬁﬁ%%i“%?%%ﬁif% P& T B
PA13 |Demonstration of safe use of pesticides for Areca nut pests and Ying-Cheng Chen. Yu-Sheng Lin
pesticides reduction : 9
PAL4 Molecul_ar iden@ifi_cat_ion of a microsporidia from cucumber Yu-Yun Kuo, Chun-Yan Lee, Yu-Shin Nai
moth, Diaphania indica (Saunders) -
Oviposition preferences of the fall armyworm (Spodoptera Kervin Can. Tsui-Yina Chana. Lekhnath
PA15 |frugiperda) in response to various potential push and pull Dervin_Lan, |sul- ¥ing g

plants, in Taiwan

Kafle, Wen-Hua Chen

AP S HEN S EHEHEES LY

Biodiversity, Population and Community Ecology

EX SIS TECE SLNEINE W e

[ Judges: Dr. Syuan-Jyun Sun, Dr. Ming-Chung Chiu}

W [ AT %
Code [Title Authors
AR gL kR B 6 il Ok EAP MBS CEFFFAE
PBO1 |Microplastic ingestion in large aquatic insect prey Yu-Cheng Wu » Zhao-Ru Chen » Ming-
of Taiwan salmon Oncorhynchus masou formosanus Chih Chiu » Mei-Hwa Kuo
P LHSMBREES IR EA L LN G Ezei ~ %4k ~ Hhrs
PBO3  |The relationship between the Technomyrmex albipes Chia-Wei Chai, Ping-Jui Sung, Chung-
colony and the environmental precipitation Chi Lin
MR PP F2RNERELPE G (S
BoiRspl) WA A EBRASF MR EEX-BARK -FRER-FFX
PB04 |Can Bergmann's and Rapoport's rule explain the Yue-Cheng Tsai, Chung-Te Cheng, Yen-
relationship between body size and elevational distribution |Chen Hsu, Shen-Horn Yen
of Ourapteryx (Lepidoptera: Geometridae) in Taiwan?
Uty PO ARTAp 2 BB L R S s R
En_demlsm of Taiwan butterflies and genetic differences among Li-Wei Wu, Yu-Feng Hsu
neighbors -
PB06 RSP AT AEERDEERAL _ pREL~TFLE  FIE
;Lr;istzlentlflc basis of risk assessments for importing exoitc pet Shen-Horn Yen, Shih-Rei Liao, Annie Tsai
e B ™ 2 ﬁ N 2 l—“‘,,; < 2 ,"3."“:'}] ’ ,
?d%%%5ﬁ“::wff.”R25%%%épwd SRR F A REA
PBO7 ryptic invasion and the underlying mechanisms: a case study i b )
of the black cocoa ant, Dolichoderus thoracicus (Smith, 1860), Feng _Chuan Hsu, S_hu Ping Tseng, Chung
. . Chi Lin, Chuan-Kai Ho
in Taiwan
SEEPEEL AN B RN ) L4 > TN
PBOS o I

Checklist on mantises (Insecta: Mantodea) of Penghu islands,
Taiwan

Yuan-Teng Wang, Wen-Bin Yeh
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AR ARIEY WK LY R
Evaluation of the white pupa melon fly strain (Zeugodacus
cucurbitae) (Diptera: Tephritidae) from Taiwan

EAE - FPR-FER AR F
E R
Chuan-Jie Hong, Ming-Yi Chou, Shaw-

Yhi Hwang, Yu-Bing Huang and Chung-
Cheng Fanjiang®

Fa~22-RFHWEyHE

Ethology, Physiology and Organismic Biology

g f e ol EmiEgE L)

[Judges: Dr. Li-Hsin Wu, Dr. Ren-Chung Cheng]

Wby |2 AL i)
Code |Title Authors
o BAFEARR TS L AR R B
The factors of co_lc_)ny budding in yellow crazy ant, Bo-Hui Chen, Chung-Chi Lin
Anoplolepis gracilipes -
X Paplpd 2 AT XA ALY BER - KRG 2 TR
PEO2  \Whole-genome sequencing and analysis of granulovirus Pin-Chang Chen, Cheng-Ju Yang, Yu-
from cabbage white butterfly (Pieris rapae) Shin Nai
A EZe BTEREmE L= B AN .
oE03 1 5K = %% B ‘r#ﬁﬁfy-’%.@”?- E-= #B¥r i TERE Lo
Develop_ment of a pyroptosis diagnosis system through Zheng-Yu Phan. Chih-Hsuan Tsai
baculovirus surface display technology
I* APk pd T EBIAFLREIRIHSFLER
pEos [BAPFERAE H L4 FAE - 1R
Mechanistic investigation of occult hepatitis B virus Chih-Hsuan Tsai, Chi-Wei Wan
infection using baculovirus-mediated HBV infection model
A1 HARSEEIE Y 7 5 B thBM - ®RE2 ¥ RS
PEOS  |The effect of artificial noise on the behavior of Ornebius  [Sheng-Hung Lin, Chun-Weng Chang,
infuscatus (Orthoptera: Mogoplistidae) Hui-Yun Tseng
MIiRNA-1-3p A FIH & * & Fisfnil g t B8 WHE SEBORE LR
PEO6 |Effect of miRNA-1-3p gene on sex-determining of Yu-Chen Shih, Cheng Chang, Shu-Mei
Bactrocera dorsalis Dai,Chiang-Ping Han
ppoy |Baculovirus surface display of Clostridioides difficile spore AL 2
exosporium antigen for monoclonal antibody production  |Shiang-En Chen
d 3 RTA-B A I (R % . i
iﬁ_ /i\‘;'.:}_’{;_ ddsx Bf-% & L BprfliERE L ik~ 3 - ik E
Fiss g HikE - .
PEO8 . . Ping- Han Chiang, Cheng Chang, Shu-
Repression of female progeny of transgenic Bactrocera Mei Dai
dorsalis using thermo-controlled RTA-Bddsx system
e 2 B it o T M ;
Doub!esex ERL S J ﬁ_m.. vtz gt . A~ E A F oL
PEO9  |Isolation and characterization of doublesex gene in the coffee : . .
. Tzu-Yu Su, Guan-Lu Ceng, Hsiao-Ling Lu
berry borer Hypothenemus hampei
BTk EBGYRp Es A AL TP S . . .
PE10 gk sk g b (P 241 & 1 UESE Wei-Ren Liang, Fu-Sheng Huang, Jing-Fu

Life history of Madrasostes suzukii Ochi, Tsai & Masumoto
(Coleoptera: Hybosoridae: Ceratocanthinae)

Tsai
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Systematics, Population Genetics and Evolution

Sk |~ TRAR ¥
Code [Title Authors
s EV-L SR S N A
pagp |EHEAH A D ¢ i) e e b
First record of Amorphoscelididae (Mantodea) in Taiwan Yuan-Teng, Wang, Wen-Bin, Yeh, Ming-
Chung Chiu
£ 0 e 1 gk TR rerenN
PS02 . . Yi-Hsuan Li, Ming-Cheng Wu, Yu-Shin
The comparative genomics of Nosema ceranae Nai
1A SRR (WRP WA e )
s LS LR L
PS03 |incongruences between morphological and molecular species  |Hsuan-Pu Chen, Shiuh-Feng Shiao
delimitation of the genus Netelia (Hymenoptera:
Ichneumonidae: Tryphoninae) in Taiwan
TE O R AR BB R B )2
R TR A
PS04 |Molecular identification of Olepa ricini (Fabricius, 1775)  |Shen-Horn Yen, Yen-Chen Hsu
(Lepidoptera: Erebidae, Arctiinae), a new invasive species in
Taiwan
B AR B A Bk (BHep  BEAR i
IR f) FRAIS-E2F BE? AN N A
PS05  |which species and how many species of Tirathaba Shen-Horn Yen, Chong-Te Cheng, Yen-
(Lepidoptera: Pyralidae, Galleriinae) have caused the problem |Chen Hsu
of pesticide management for betel nut?
0o pRT AR (@R P L RUEf > IR L ) AR E BOR
P HITSR AR ap T R E TP RIRE ah ] K
BB G BEHRRSRAMFP R FRE
PS06 Yue-Cheng Tsai, Chong-Te Cheng, Yen-

The genus Bocchoris (Lepidoptera: Crambidae, Spilomelinage)
is monobasic and the similarity in wing pattern among related
genera is possibly owing to Batesian mimicry with Syntomini
moths

Chen Hsu, Shen-Horn Yen
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Urban Entomology

Sk |~ TRAR ¥
Code |Title Authors
rEA s Tl RRATI R R B RBFR D HY - ECH R A
PUOL |Discovery of novel variants of honeybee viruses on invasive  |Jin-Xuan Tian,Wen-Shi Tsai, I-Hsin Sung
dwarf honey bee (Apis florea) in Taiwan
FErag
Medical Entomology
Sk |~ TRAR i1
Code [Title Authors
ooy | S B BOREEE A B L AR eSS R LR
Comparison of rodent-borne diseases on continent and island  |Jia-Yi Li, Chi-Chien Kuo
2 5% (Geosmin)fr® = ¥ 37 § = (Polydimethylsiloxane, |X 5.4~ § ¥
02 PDMS) %t 4 B4t kg A “r iyl 2 B2 38 Charles Ko-Hsuan Wang, Rong-Nan Huang

Preliminary evaluation of geosmin and polydimethylsiloxane
on oviposition preference of the biting midge, Forcipomyia
taiwana
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Sustainable development of insects as raw materials for human food, animal feed, and
other novel end products

g2 e SRk 1‘iﬁw‘§2‘ﬁ§§il‘f§’;’ﬁ3‘ GFRCH TS ZApE N ERy Lk i s
g;_@;al *z;g;ﬁ(l\ ;lgﬁl\;i;@g;g 1\;¢ﬁu@1\ FHi = my Rl Aapwl. A 1x
Bo-Wen Lin?, Shu-Chen Chang?, Tai-Chuan Wang?, Ying-Chen Lin!, Wen-Chin Yang?, Chi-Yang
Lee!, Yuh-Jyuan Lee!, Shwu-Jene Tsai!, Tsung-Chun Lin!, Wei-Sung Li?, Ya-Lin Lee!, Hsiu-E
Chiang?, Me-Chi Yao?, Pei-Chen Hsu!, Yaw-Jen Dong?, Chang-Tsern Chen?, Shiang-Shiuan Yu?,
Hsien-Tzung Shih*

g #enp ¥ x5 4 Taiwan Agricultural Research Institute, Ministry of Agriculture
2B ¥z s B ¥ ez 2 3 Kaohsiung District Agricultural Research and Extension, Ministry of
Agriculture
e Ly b 4 H 87 ¢ o Agricultural Biotechnology Research Center, Academia Sinica
Presenting author's email: htshih@tari.gov.tw

Background

Facing major challenges such as global climate change, population growth, limited agricultural land,
unbalanced use of natural biological resources, changes in food consumption patterns, and environmental
sustainability, countries need innovative and compatible solutions to echo the resolution “shift the world
onto a sustainable and resilient path” and its 17 sustainable development goals (SDGs) adopted by the
General Assembly of the United Nations in September 2015. Among them, insects can potentially serve
as human food and animal feed in achieving SDGs, such as eradicating poverty and hunger, achieving
food security, and ensuring sustainable consumption and production patterns.

Applications

This keynote address mainly shares the challenges and trends of global consumers' acceptance of edible
insects and the know-how of developing an insect farming and application industry that can fulfill
environmental sustainability and meet production costs and food security. To reach this goal, the
following guidelines and approaches are addressed: planning industry-scale production based on the end
application, developing appropriate policy supporting tools, regulatory measures for each branch of the
industry chain and corresponding competent authorities, developing friendly regulations that are in line
with international standards, venture capital coaching mechanisms, and organization of cross-domain
research alliances, etc. The speech also cites the relevant regulations, development status, and trends that
the EU and other countries have formulated in recent years regarding insects as human food or farmed
animal feed ingredients that provide some foundations for Taiwan to establish emerging industries that
are both economically competitive and sustainably attainable.

B 423 (Keywords): % @& (insect) ~ 4 #g & & (human food) - #+ 4~ 4% (animal feed) ~ A % B P
1% (sustainable development goals, SDGS)
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Climate Change Challenges: Redefining Insect Conservation through the Lens of Local
Adaptation

VR
Sheng-Feng Shen
PEL T I R T ¢ o Biodiversity Research Center, Academia Sinica
Presenting author's email: shensf@sinica.edu.tw
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Effectiveness of biological control of litchi stink bug and black rice bug
e
Yi-Hui Wu
BENRy A FHER XY 4 5585 ¢ < Miaoli District Agricultural Research and Extension
Station, Biological Control Research Center, Ministry of Agriculture
Presenting author's email: yhw@mdares.gov.tw

#1<th % (Tessaratomapapillosa) = 4 #» &3 f > g3 RiEH 24~/ H R HHEL H8
B RS 2 TR G A AR H R o - R RS i s\lrﬂa% i Ft
% ¢rF 4 38 T rg o] 32 (Anastatus japonicus) & (T PE AL 0 VO G BF > FAFS R Y B
2R o Pz TR B EAPN T AT STV ERILTAF AL tf?%i e R
9183 ”b'”,a 5 "2 'rs’viagréﬂﬂ "‘f“ EES A A MERES T TR DR PR
MM PRy BPERTIERS S ;ﬁ*;gsz UE A SE S UFE ENF NIV ST 223
S %“s%%;dfﬁ % 2 E’»B*F’“ 40 F8 2 T ”;. ¥ E = f#ax 14,000 £ 5 10-14 X @ = o i 4
ER: F'*Peféfﬁﬂ F%E i S W g 2 B ORPRBIAFTE 84%2 87T% > P HEE
15% » 5 ik & 83 xﬁ ¥ ’:z,%qﬁ B E P EEE M o

Fe2 %ﬁ % (Scotinophara lurida) % p /VBHP KB AT H 2 - o FERDR Y G LELT A
et 110 #42:g = 4 LB L 100 2F ’b:‘§ kfen FRE A ii&%*f#t{”’%i“ 111 =& &
n 29t (Telenomussp.) = d w:ii%é; TAHM A 112 £ 5% - PAEFFHRHL 1% % & PHp 3
PP g3 5 A EFEFAE R A 80 Rk g T iE 80%F o
BREAFERHERETT o RREL|TIEKE -

iy

R 4 3 (Keywords) @ 2 4= f# /5 (biological control) ~ ,‘z@“%i%ﬁ % (Tessaratoma papillosa) ~ £ 2. 1 %
(Scotinophara lurida) ~ - #% /|- ¥ (Anastatus japonicus) ~ 2 “F#% (Telenomus sp.)
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The contributions and applications of insect in carbon net zero

A
Cheng-Jen Shih
TR CFRAEF P ERR
Emeritus Professor, Department of Entomology, National Taiwan University
Presenting author's email: shihcj@ntu.edu.tw
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Taiwan's Perspective and Social Adaptation to
Global Biodiversity Changes.

- F
[-Ching Chen
Rz =+ 54 a8 % Department of Life Sciences, National Cheng Kung University
Presenting author's email: chenic@ncku.edu.tw

The 'insect apocalypse' debate has raged over the past five years, including significant geographical and
taxonomic disparities and challenges in attributing causes. Most research has focused on temperate
regions, leaving tropical, high-biodiversity areas underrepresented. However, many studies suggest that
tropical fauna with narrower climate niches may be more vulnerable to climate change. Here, we
applied one of the most comprehensive butterfly monitoring programs in the world's low-latitude
regions in Taiwan, filling this significant knowledge gap. Spanning nearly three decades (1994-2021),
the program collected 282 butterfly species, documenting over 50,000 individual specimens and
providing insights into changes in butterfly diversity, community, and the impacts of climate and land
use. Surprisingly, in the face of diverse environmental changes, butterfly diversity, biomass, and
abundance seem to be increasing, mainly due to shifting temperatures aligning with the optimum for
most species. The observed range shifts and community reshuffling display a clear climate fingerprint,
with species moving toward higher latitudes and lower altitudes and communities showing a trend
toward thermophilization. While species adapt to climate change in specific ways, the trait
hypervolume leans towards smaller sizes and those adapted to disturbed habitats. The overall trait
space is reduced by nearly a third, suggesting potential changes in ecological function. This
research presents a different narrative of biodiversity change but is consistent with global findings of
widespread species shifts in response to climate changes. The goal of preserving species compositions
seems increasingly misaligned with conservation needs. In the Anthropocene, conservation strategies
should consider "managing change,” necessitating robust societal engagement, a shift in mindset, and
effective monitoring systems.

Keywords : Insect apocalypse, climate niche, thermophilization, trait hypervolume, conservation
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Sublethal effects of spirodiclofen on life history traits and population parameters of
Tetranychus urticae (Acari: Tetranychidae)

Angela Huang and Ming-Ying Lin
Department of Plant Medicine, National Chiayi University

Presenting author’s email: ed60922@gmail.com

BRI AR

Effects on individuals or populations that are biological, physiological, demographic, or behavioral that
persist after exposure to a toxin at a sublethal dose or concentration are referred to as sublethal effects.
When no apparent mortality is caused in the experimental population, a dose or concentration is
considered sublethal. Pesticide doses and concentrations below the median lethal (LDso/LCso) level are
typically regarded as sublethal. Alterations in life expectancy, development rates, population growth,
fertility, behavior, feeding, oviposition, etc., may be manifestations of sublethal effects. In several insect
orders, sublethal effects were noted on biological, physiological, and behavioral aspects; these effects
may or may not cause issues with pest control. Tetranychus urticae is an agricultural pest mite with
global distribution, a high level of pesticide resistance, and a wide range of host plants. The sublethal
effects of spirodiclofen on T. urticae were investigated by treating protonymphs.

FERISHIEY T

The results showed that the oviposition days were decreased by treatment with LC1o and LCszo of
spirodiclofen. Furthermore, the transgenerational effects of spirodiclofen decreased the intrinsic rate of
increase (r), finite rate of increase (1), net reproductive rate (Ro), and survival rate of the next generation
produced by females exposed to sublethal concentrations. Additionally, the mean generation time (T)
and developmental time were increased. According to the findings, T. urticae may develop more slowly
under sublethal concentrations of spirodiclofen, and the pest population is unlikely to rebound as a result.
It may therefore be slightly helpful in the integrated pest management. The study of sublethal effects on
pests is critical and must be taken into account when determining the total effect of a toxicant.

R 42377 (Keywords) : Tetranychus urticae, spirodiclofen, sublethal effect, population parameters, life tabl
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>3 A A2 RAE o 5§ io i Helicoverpa armigera (Hubner) 2. -+ =iz

Potential of indigenous entomopathogenic mematodes against a Lepidopteran pest of
tomato, Helicoverpa armigera (Htbner)

EEUIRE Y
Yun-Ting Lee and Ching-Tzu Tseng
IR - %5 # '« Department of Plant Medicine, National Chiayi University Presenting
author’s email: happy10148@gmail.com

BRI R R
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FERISHIEY T

fia R BRI BARAHF i E e B2 F o S taiwanensis 21;“ 2 F Ar A
# 17 ;@ Oscheiussp. BI& F1 %2 4% 173 # o Xop 4 22 R]1 2550~ 75 1Js/ml 2 S. taiwanensis
= OSChe'US Sp. MAR FRFEAE SoRIAT #2050 % Aon 2 S taiwanensis f%@" ) th i
FEis T2 PP Fp B 50% - T3t 50~75s/ml kR 2 % G- A u A 80% - 92% ;
@ Oscheius sp. @2 % B 7= F3t 72 o] pE{s ¥ mMon 50% o b if g % Ko S, taiwanensis # 4
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Cherry tomatoes (Solanum Lycopersicum var. cerasiforme) serve as host plants for fruit fly species
commonly found in Taiwan such as the oriental fruit fly (Bactrocera dorsalis), melon fly (Zeugodacus
cucurbitae), and pumpkin fruit fly (Zeugodacus tau). These quarantine pests pose a threat to cherry
tomatoes, limiting their export from Taiwan to other countries that are pest-free. Therefore, phytosanitary
treatment is necessary before cherry tomatoes are exported. Different numbers of eggs of fruit flies per
tomato were inoculated to observe the optimum inoculated egg number. The life cycle of fruit flies inside
cherry tomatoes was observed for up to 10 days to find the growing time required for the development
stages of fruit flies. The most cold-resistant developmental stages of the fruit fly were observed at 1.5-2
°C for up to 9 days. Small-scale and large-scale tests were performed at 1-1.5 °C for 15 days to obtain
100% mortality of fruit flies. Sensory evaluation and fruit quality of cherry tomatoes were measured in
terms of peel color, firmness, and Brix.

FERIGHIEY o

The optimum inoculated number of eggs per cherry tomatoes was 10. Larvae of Melon fly in the third
instar were the most cold-resistant. In 15 days, 1-1.5 °C provided complete disinfestation, resulting in a
100% mortality rate of fruit flies within cherry tomatoes. The cold treatment has a minor impact on the
quality of the cherry tomatoes, though it is acceptable for market accessibility. The post-harvest cold
disinfestation treatment proposed in this study serves as a standard quarantine protocol for the export of
cherry tomatoes.

R 42377 (Keywords) : cherry tomatoes, cold treatment, oriental fruit fly, melon fly, pumpkin fruit fly
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A mass rearing method of Phaedon brassicae Baly,1987 (Coleoptera: Chrysomelidae)
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When does pollinator crisis cause plant crisis? A mathematical approach
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Loss of insect pollinators, known as the pollinator crisis, has raised serious concerns over biodiversity
decline and food security. One of the stressors on pollinators is the pesticide usage, which is targeted at
herbivorous pests but can also decrease pollinators. Considering that most pollinators are antagonistic
herbivores at the juvenile stage, the long-term relation between pollinator crisis and plant abundance
remain unclear and can be complicated. Specifically, the loss of adult pollinators may benefit plants due
to a decrease in herbivorous juveniles, while pest control may reduce plant abundance because of less
maturation, eventually leading to plant crisis. Here, we aim to theoretically investigate whether and under
what conditions pollinator crisis can bring about plant crisis. We develop a model including functional
groups of plant and pollinator, where pollinator has an herbivorous juvenile and a mutualistic adult stage.
We then access the long-term effects of stage-specific death rates on plant abundance.

RN e

Our results offer a novel insight into the relation between pollinator crisis and plant crisis. Decline of
pollinator can give rise to plant reduction, where pollinator and plant abundance show positive
correlations. However, excessive pollinators suppress plants, in which pollinator crisis is beneficial. This
study represents an initial step toward a better understanding of the impact of pollinator crisis, providing
a more general perspective on biodiversity conservation and agricultural management.

i 42 (Keywords) © #%4 4 /& #%(pollinator crisis) ~ % ## & i -3 (population dynamics model) ~ &
5 (stage structure) ~ #E+v—3 1% 2 48 & (antagonism-mutualism coupling) ~ i® & % # & i
(hybrid community dynamics)
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The diamondback moth, Plutella xylostella (Linnaeus) (Lepidoptera: Plutellidae), is a notorious pest of
cruciferous crops globally in terms of damages and insecticide resistance development. Seven field
populations of P. xylostella were collected, and a susceptible strain named SHgqt was selected against
chlorantraniliprole and tetraniliprole to obtain CHL~sel ~and TET~sel ~strains, respectively under
laboratory conditions. After resistance development, both the lab-selected strains and a field population
were reared without exposure to insecticides to analyze the decline of resistance and mutation frequencies.

BRI For

The field-collected populations exhibited low to high levels of resistance to chlorantraniliprole and
tetraniliprole. Similarly, continuous selection to 30 generations resulted in the development of the RRs
7,073.2 and 6,971.0 for CHLsel and TETse strains, respectively. Of the five mutations in P. xylostella
ryanodine receptor (PXRyR) that were investigated, 14790K and G4946E were detected in field
populations, and only 14790K was found in both lab-selected strains. P. xylostella populations reared
without exposure to insecticide resulted in a decline in RRs and mutation frequencies sharply. These
results may indicate the potential correlation between diamide used history and target-site (PXRyR)
mutations. These findings will be valuable for implementing effective diamide resistance management
for P. xylostella and other insects in the field.

R 4237 (Keywords) : Plutella xylostella, diamide insecticides, ryanodine receptor, target-site mutation
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Virus infection causes significant damage to bees and bee industry, including sacbrood virus (SBV).
Asian honey bees (Apis cerana) are sensitive to SBV and dying in large numbers when infected, while
SBV rarely poses a fatal threat to European honey bees (Apis mellifera) colonies. SBV infect A. mellifera
(a.k.a. AmMSBV-AM) and A. cerana (a.k.a. AcSBV-AC), primarily affecting the brood of honey bees and
resulting in larval death. Cross-infection of AcSBV-AC and AmSBV-AM between A. cerana and A.
mellifera have been demonstrated. However, AcSBV-AC and AmSBV-AM are known to merely causing
significant harm to A. cerana. To understand the difference between two honey bees after infected with
AcSBV-AC and AmSBV-AM, artificial infection of honey bee larvae and transcriptome analysis was
performed to identify the regulation of core genes of A. ceranaand A. mellifera.

e A

The down-regulated differentially expressed genes (DEGs) of A. cerana/AcSBV-AC were mostly
identified at 24 h.p.i. (1987), while A. mellifera/AmSBV-AM were mostly identified at 48 h.p.i. (1230).
According to GO analysis, at 24 h.p.i., more developmental related genes were down-regulated in A.
cerana/AcSBV-AC group than A. mellifera/AmSBV-AM group. qRT-PCR validation of DEGs showed
that the high expression of RPA2gene in A. cerana/AcSBV-AC and A. mellifera/AmSBV-AM may be
related to the replication of SBV and host-virus specificity, with high expression of RPA2 for a long time
in the A. cerana/AcSBV-AC group. In addition, core genes that may cause A. cerana larvae to be
sensitive to SBVs were found in the experiment, including, Dpp and yellow-f, which may affect wing
morphogenesis, longevity, and development. After dsSRNA treatment, A. cerana/AcSBV-AC group
showed opposite regulatory trends. In summary, A. cerana larvae infected with SBVs regulate these core
genes, leading to abnormalities in developmental systems, and increased viral replication, resulting in a
large number deaths of A. ceranalarvae.

M 4& 3% (Keywords) : sacbrood virus, A. cerana, A. mellifera, developmental related genes, virus
replication
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Biological factors affecting the acquisition of begomoviruses by Bemisia tabaci
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interaction
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The diseased Rhagastis binoculata larva, showed a typical symptom of nucleopolyhedrovirus (NPV),
was found in mountain area in New Taipei City. Based on the light microscope observation and PCR
check we confirmed an NPV in the diseased Rhagastis binoculata larvae. Furthermore, using Kimura-2-
parameter (K-2-P) distant analysis of the Polh, Lef-8, and Lef-9 partial nucleotide sequences, this caution
pathogen was confirmed as NPV and the virus had an ambiguous relationship with Clanis bilineata NPV
(CIbiNPV). Therefore, this NPV was provisionally named “RhbiNPV”. To better understand the
classification of this NPV, the whole genome sequencing was performed by using next-generation
sequencing (NGS) technology and further validation by Sanger sequencing to complete the genome. The
annotated using ORF finder on National Center for Biotechnology Information (NCBI) website to
identify the ORFs in the genome. Besides, ORF identities were compared to other NPVs and
phylogenetic analysis was also performed to evaluated the taxonomic position of RhbiNPV.

BRI R

The genomic size of RhbiNPV is 128,901 bp in length with a total 136 putative ORFs. The GC content
is 37.16%. A genome-wide analysis showed that RhbiNPV has 89.5 %, 39.3 %, 32.8 % and 26.4 %
average ORF identities to CIbiNPV, Lymantria dispar nucleopolyhedrovirus (LAMNPV), Autographa
californica nucleopolyhedrovirus (AcMNPV) and Cydia pomonella granulovirus (CpGV). There are
some different features in its genome compared with other NPVs, i.e., RhbiNPV shares similar genomic
features with CIbiNPV, including gene content and gene identity, but gene arrangement is opposite
between Orf-36 to Orf-104. Blast searches revealed that a gene GP37 from the RhbiNPV has 1 bp
deletion when compared with GP37 of other baculoviruses. This deletion disrupts the gene into 2 small
GP37 ORFs. A phylogenetic analysis based on the baculoviral genes Polh, Lef-8, and lef-9 indicated that
RhbiNPV is a Group Il NPV that is closely related to CIbiNPV.

B 4E 7 (Keywords) : Kimura-2-parameter (K-2-P), Rhagastis binoculata, Rhagastis binoculata
nucleopolyhedrovirus, RhbiNPV
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Assessment of the physicochemical characteristics of mealworm (Tenebrio molitor L.)
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Integration of insect resources into the human food production system can serve as a partial replacement
for traditional animal-based proteins. This strategy is a novel trend in the global food and feed industry,
seen as an environmentally friendly and economically sustainable approach. However, the insect farming
industry still faces the challenge of effectively managing insect frass. Among these, the mealworm
(Tenebrio molitor L.) has been extensively studied and applied. This study aims to clarify the feasibility
of using mealworm frass in agricultural production by analyzing its various physicochemical properties.
The research includes measuring pH and electrical conductivity with a soil-to-water ratio of 1:5,
elemental analysis of nutrient composition using an elemental analyzer, and measuring bulk density,
particle density, total porosity, water content, and water-holding capacity. Furthermore, growing media
were developed by mixing frass with materials such as spent mushroom substrates and rice hulls to
preliminarily assess whether frass can enhance the water retention properties of growing media.

RN e

The pH of the frass ranged from 6.0 to 6.2, with electrical conductivity exceeding 7,100 uS/cm, and a
carbon-to-nitrogen ratio below 14.45, categorizing it as a weakly acidic, highly conductive, and low
carbon-to-nitrogen ratio resource material. Bulk density ranged from 0.548 to 0.792 Mg/m"3, water
content from 416.9% to 446.0%, and water-holding capacity from 106.3% to 131.1%, indicating strong
water retention properties. In different formulations of growing media, an increase in the content of frass
led to an improvement in water retention capacity, showing a positive correlation. However, water
retention capacity is only one of several indicators used to evaluate the quality of growing media. Without
concerns of heavy metal contamination, the frass was dry and odorless, making it a suitable agricultural
material. Further research should involve the cultivation of specific crops to understand their quality and
yield when using growing media.

R 420 (Keywords) : % & 3-v (insect-derived protein) ~ #g # /. (Tenebrio molitor L.) ~ & ¥ (insect frass) ~
5%k B ¥ (circular agriculture) ~ %4~ 4% 33 (crop cultivation)
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Yellow mealworm added to spent shiitake substrates and rice husk to cultivate lettuce
and seedling of strawberry in facilities
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Investigation of pest regulation service function of aboriginal tribal crops and the benefit
of aboriginal plants to beneficial natural enemies
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Using native natural enemies to control rice black bugs in organic paddy rice
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i 457 (Keywords) - &2 #5 % (black rice bug) ~ 2. “r 3% (Telenomus sp.) ~ 2.7E F(Metarhizium sp.) ~
~ 2 % gr(native natural enemies)
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Resistance evaluation of acaricides for controlling spider mite on atemoya in Taitung
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Comparison of variation of amino acid profiles of black soldier fly and fishmeal

FRE o Bip %
Che-Chun Shih and Po-Lun Chien
el A FF T T2 @ InnoRs Biotechnology Co., Ltd.
Presenting author’s email: ccs@innors-tw.com

PRI R AR

Recently, scientists have been studying the possibility of replacing fishmeal (FM) with black soldier fly
(Hermetia illucens; BSF) meal, and many positive effects of BSF meal as a feed ingredient have been
demonstrated. However, there are evidences that the nutritional value of BSF varies with the feeding
substrate. To investigate the feasibility of replacement of FM with BSF, the present study focused on the
consistency of amino acid (AA) profile of BSF reared with different substrates (guava pomace, GP;
restaurant wastes, RW) and FM produced in different countries and seasons. The analyses of BSF
samples were conducted by certified third party inspection bodies, and the data of FM was collected from
published literatures. The coefficient of variation (CV) of each AA was then calculated.

FERIGHIEY T

The highest average CV was shown in RW (0.23), followed by FM produced in different countries (0.13)
and seasons (0.1 for G. potassou, and 0.07 for B. boops). It was lowest in GP (0.06), indicating GP was
the most consistent in terms of AA profile. For BSF reared with GP, the most variable AA was proline,
while it is histidine or tyrosine for FM. Arginine was generally the most consistent AA in BSF and FM.
Lysine, which is often regarded as the limiting AA for many farmed species, was found to be rather stable
in individual fish species, but slightly higher in BSF. However, lysine content in FM became more
variable when considering different origins.

Although FM is a great source for essential AAs, the locational and seasonal variations are its drawback.
Conversely, BSF has a more consistent AA profile if nutritionally stable substrates are used. The findings
can increase the feasibility of FM replacement with BSF meal, as BSF is found to exhibit an advantage
of amino acid consistency over fishmeal.

i 4237 (Keywords) © 2. -k i+ (black soldier fly) ~ #%= 2k fi& % = (amino acid profile) ~ & s (fishmeal) ~ %
& 14 % - (seasonal variation )
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The attitude of secondary school students towards edlble insects and possible influential
factors- take Taichung city for example
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R 437 (Keywords) : #& & % si(food systems) ~ & * % & (edible insect) ~ & & (entomophagy) ~ %
3-v 7 (alternative proteins) + A-B-C #-5* (A-B-C model)
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The effect of environment cooling on the control of beet armyworm (Spodoptera exigua)
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Bé 437 (Keywords) © 7 ¥ & ##(Spodoptera exigua) ~ i fz 4 (shade net) ~ #f -k (water spray) ~ 5 & 3
: 12 (integrated pest management (IPM))

63



0A21
Je AR E LK R TNZZSE # A 47 2 v B I7 0538 %k
Field trials of spraying fermentation products of Purpureocillium takamizusanense
TNZZS6 for controlling Tessaratoma papillosa Drury with unmanned aerial vehicle

HREE - mPFA - F) &
Hui-Ting Lin, Ying-Cheng Chen and Hsiao-Han Tsai
B ¥3%% a2 % B ¥:x 23 Tainan District Agricultural Research and Extension Station
Presenting author’s email: miko5660@gmail.com

BRI R R

X % B Purpureocillium takamizusanense TNZZS6 ftk 5 p % %Afﬁ Fem it 2 J 2 B E RPN
B REKET pxﬁ‘]ﬁ\*ﬁ%’fh’fﬁ?\@m FOETER LA o Iﬁaﬁ}@%ﬂf’fﬂfﬁ%‘i [ e 2
BRAA PV EER LA ALE P 2 20K ) TNZZS6 4+ £ 4 1F% 7042 1448
e B ie@R &R - 5355 & AL R w0 ] TNZZSE #Hath h2 v B e
Pk ABHET LA A EHBIPLL Y EFR A 3mSss B 7F B 2-4m £ &7 Sdkp B
PHERFRE REP LI BEI X a B PR REIDALERERB A EETAR
ot e BEAS o FE R Y R A A S R B TNZZS6 P ip B ety % 2 7 74

FEISHIEY T

PRI RREERET O HRFLZ AR REER AP cT 5 1LTL &/ 0 3K FF s
x%;ﬁ)ii!g%\:_L 36.86 & /4% o k¥ Jﬁ;lzﬂyﬁﬁkw fv\;&%’fxfﬁ‘?\ cH BB e L 557 &/
B K FP i tl o EH B AT D 486 L/ o K A TNZZS6 it L H i HA K 9 R H Y
¥ R T229% < A RK FERERT L ARG SEHT AP AT L 1020 §/p 0 3 kK FR
e fs o EFE R AT L 415 &/ oK F TNZZS6 F ik 3 i A ﬂf’"é”a‘?ﬂif? YEHE LT 5 87.2%
e L% o U A TNZZSE % e % i = Wm«’z‘ﬁ*}% ff’”ﬁ%’fxfﬁ@* 20 WL S i 72%
e gt B A AR S R B AL T BRI 2w B Is S R Rk K R TNZZS6 #
R %j%qédwU?W‘W%%ﬁ%%# H ek B TNZZS6 7 52 4ot 34t 4
32_?,5(_)']—7754 o
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(unmanned aerial vehicle (UAV))
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Survey of the soil pests affecting peanuts and the occurrence of Sufetula sp.
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Parasitic preference under different tempertures in an egg parasitoid wasp
(Hymenoptera: Scelionidae) of Scotinophara lurida
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Monitoring on the field sensitivity of whiteflies against registered insecticides in Taiwan
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Exploring the correlation between indicator organism populations and environmental

factors in an agricultural long-term ecological station: A case study of Cheilomenes
sexmaculata
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Establishment of high potential entomopathogenic fungi selection markers by aligning
phenotype and gene expression levels
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BRI AR

Entomopathogenic fungi are facultative pathogens of insects and widely used for pest control. In
application, it is crucial to select the high conidia production, stress tolerance (i.e., thermotolerance,
osmotic stress, and oxidative stress etc.) and virulence strains. In this study, we aligned the above
phenotypes with relative genes to establish a platform for fungal selection. Therefore, 4 Beauveria
bassianaisolates (Bb-NCHU-141, 143, 153, 157) and 2 Metarhizium pemphigisolates (Mp-NCHU-2 and
125), 1 Metarhizium lepidiotaeisolate (MI-NCHU-9) and 1 Metarhizium anisopliaeisolate (Ma-NCHU-
69) were selected to evaluate the thermotolerance assay, conidia productivity assay and osmotic tolerance.
Moreover, the EPF isolates (Bb-NCHU-141, 157, Ma-NCHU-69, Mp-NCHU-125) will subject to RT-
gPCR to measure expression levels of relative genes for investigating the correlation between gene
expression levels and tolerance to environmental stress.

FERISHIEY T

Based on the observations of phenotype differences, Bb-NCHU-141 and 157 showed the largest
differences in thermotolerance, conidia productivity and osmotic tolerance. Ma-NCHU-69 and Mp-
NCHU-125 revealed the largest differences in above phenotypes. The expression of the relative genes,
including hogl, rgsl and cag8, which associated with conidial production, thermotolerance and osmotic
stress, were subjected to RT-gPCR. The gene expression levels of hogl and rgslin Bb-NCHU-157 were
higher than those of Bb-NCHU-141 on the 14 days-culture. The gene expression levels ofhogl and cag8
in Mp-NCHU-125 were higher than those of Ma-NCHU-69 on the 14 days-culture. The gene expression
level is positive correlated with conidia productivity in Beauveria isolates (r=0.543 and 0.714) and
Metarhizium isolates (r=0.600 and 0.543). For osmotic tolerance, the gene expression level is positive
correlated in Beauveria isolates (r=0.334) and Metarhizium isolates (r=0.943). For thermotolerance, the
gene expression level is positive correlated in Beauveria isolates (r=0.711). In conclusion, the gene
expression could be associated with fungal phenotypes and thus provide insights into fungal selection
and screening process.

R 4237 (Keywords) : Beauveria, Metarhizium, environmental stress
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Application of the new wasp ball for releasing Trichogramma wasps to control the fall
armyworm in the corn field
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Using trap nests for bee/wasp survey at Zhuoshui River, Nantou
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Impact of global warming on food resource competition between Formosan and Asian
subterranean termites (Blattodea: Rhinotermitidae)

Bl 38
Shang-En Yang and Hou-Feng Li
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Department of Entomology, National Chung Hsing University
Presenting author’s email: shawnyang0926@gmail.com
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Coptotermes formosanus and Coptotermes gestroi are the main pest species, responsible for > 95% of
termite infestations in Taiwan. The objective of this study conducted experiments on temperature-
mediated food resource competition between the two species. The bioassay was conducted at 17, 19, 20,
21,22, 24, 29, and 31°C using 21-by-16-cm plastic arenas connect to two-year-old colonies of respective
species from the two side. These arenas were filled with agar and contained 20 inserted wooden pieces.
The occupied wooden pieces and excavating tunnel distance were utilized as indicators of competition.
17°C and 29°C represent the monthly mean minimum and maximum temperatures in Taichung over the
past 30 years. 19°C and 31°C projected for the next 50 years as comparative controls against current
conditions. This study aims to investigate the impacts of extreme climate changes on the tunnel excavated
distance and wood pile occupation of the two termite species.

RN e

The results indicate the tunnel excavated distance and wood pile occupation in this bioassay were
significant different. No significant difference in the excavated tunnel length of C. formosanus across
different temperatures (P=0.43). However, for C. gestroi, there is a significant difference in tunnel length
across different temperatures (P=0.02). Comparing two species, a significant difference (P<0.001) of
excavating distance is observed for temperatures exceeding 24°C. Specifically, C. formosanusonly
dominates at 21°C, with both the wood pile occupation (13.3/20, 66.5%) and the excavated distance
(61.91+54.80). On the other hand, C. gestroi occupied significantly more wood pile than C. formosanus
when the temperature was > 24°C. In our study, as the temperature increased, C. gestroi exhibited a
gradual increase in the mean length of excavation. These results suggest that under the scenario of future
global warming, the competition for food resources between the two termite species may be influenced,
particularly at higher temperatures, where C. gestroi could potentially display greater competitiveness.

B 4237 (Keywords) : 5 * 7w ik (Coptotermes formosanus) ~ # 274F 7 ik (Coptotermes gestroi) ~ #
iz % 18 (climate change) ~ & 4= F /& # < (food resource competition)
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A taxonomic review of Japanese Aprostocetus Westwood, 1833 (Hymenoptera:
Eulophidae), with notes of potential significance of Aprostocetus in evolutionary
research

Miki Hisano® and Kazunori Matsuo?
!Graduate School of Integrated Sciences for Global Society, Kyushu University, Japan
2Faculty of Social and Cultural Studies, Kyushu University, Japan
Presenting author’s email: hisano.miki.582@s.kyushu-u.ac.jp
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Aprostocetus contains at least 813 species in the world. Among them, six species, A. doronokianus, A.
doutti, A. minutus, A. hagenowii, A. pallipes, and A. pallidipes have been recorded from Japan. The
former three species parasitize Hemiptera.A. hagenowii and A. pallipes parasitize Blattidae and
Cecidomyiidae, respectively. Host information of A. pallidipes has not been provided. Clarifying
ecological traits of parasitoids, such as host and annual life history is essential toward sustainable
development of basic and applied research. In this context, we are constructing comprehensive
identification system of Japanese Aprostocetus species by combining characters of morphology, DNA,
and host. In this presentation, we provide results of our research focusing on Japanese Aprostocetus
species that parasitize gall midges. Galls induced by Cecidomyiidae were collected from various
localities in Japan. Reared parasitoids were used for morphological comparisons. We also examined
specimens kept in the Natural History Museum, London, Hokkaido University, Japan, and Kyushu
University, Japan. We analyzed partial mtDNA sequence of an Aprostocetus species that has more than
two host species.

e A

We reared six Aprostocetus species from ten sorts of cecidomyiid galls. Morphological observation
revealed that all these six species were undescribed. Aprostocetus sp. 1 was reared from five
Rhopalomyiagall midges, R. cinerarius, R. giraldii, R. iwatensis, R. struma, and R. yomogicola.
Aprostocetus sp. 2, Aprostocetus sp. 3, Aprostocetus sp. 4, Aprostocetus sp. 5, and Aprostocetus sp. 6
were reared from Lasioptera achyranthii, L. rubi, Lasioptera sp., Oligotrophus betheli, and Illiciomyia
yukawai, respectively. Our analysis of partial mtDNA of Aprostocetus sp. 1 detected existence of five
intraspecific groups that corresponded to their hosts. Our results suggested existence of high species
diversity of Aprostocetuson gall midge and potential significance of Aprostocetus in evolutionary
research.

R 4237 (Keywords) : taxonomy, Chalcidoidea, parasitoid, host associated diversification, gall midge
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Predicting the species distribution model of the yellow crazy ant Anoplolepis gracilipes
in Taiwan using CLIMEX — a predictive model base on soil temperature
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#4239 (Keywords) © £ &_3# % (Anoplolepis gracilipes) ~ + 3§ & #i3] (soil temperature model,
CLIMEX, Maxent)

75



OBO05
s B H R T & AR 3 A 7 s (Zeugodacus cucurbitae) (Diptera: Tephritidae) v 4§ &
ek AR IR
Studies on the mass rearing requirements for the larval stage of white pupa melon fly
strain (Zeugodacus cucurbitae) (Diptera: Tephritidae)
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Acceleration of biological responses in Anthropocene
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A study on the effects of organic acids and probiotics supplements on insecticide
toxicity in honeybees (Apis mellifera)
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Science and Technology
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Honeybee (Apis mellifera) colonies have been declining due to stressors, like insecticides. The adverse
effect of insecticides on honeybees’ immune system can be improved by supplementing probiotics and
organic acids. Therefore, this study examined the toxicity of insecticides (Carbaryl, Chlorpyrifos,
Deltamethrin, Dimethoate, and Imidacloprid) on worker honeybees as well as the effects of organic acids
(citric acid and malic acid) and probiotics (TS6, EM) on the toxicity of the above-mentioned insecticides.

FERISHIEY T

The results of the experiment demonstrated that worker honeybee mortality was significantly higher at
96 HAT when exposed to organophosphates (Chlorpyrifos and Dimethoate) and carbamate (Carbaryl) at
all five concentrations. In addition, organophosphates showed 100% mortality between six and 24 hours
at all concentrations. While neonicotinoids (Imidacloprid) and pyrethroids (Deltamethrin) exhibited
significantly lower mortality in compare to other insecticides. The supplementation of organic acids
(malic acid and citric acid) reduced the toxicity of Deltamethrin and Imidacloprid. A significant reduction
in worker honeybee mortality has been observed in the Deltamethrin and Imidacloprid treated groups
which received the probiotic feed supplements EM and TS6. Despite the addition of feed additives,
Chlorpyrifos toxicity could not be reduced. In conclusion, this study confirmed that the use of feed
additives such as citric acid and malic acid, TS6 and EM probiotics could reduce the toxicity caused by
many insecticides.

B 4237 (Keywords) @ mortality, pesticides, probiotics, organic acids, toxic chemical

78



OBO08
Bop AL R TP R RS s ) R LR
Pollinator sex matters in competition and coexistence of co-flowering plants

BER R L A A2
Takefumi Nakazawal and Shigeki Kishi2
1Rz =754 &8 & Department of Life Sciences, National Cheng Kung
University
2T RERZ A RE - 85 A L PN £ 7 7 #15 National Agriculture and
Food Research Organization, Japan
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Male and female pollinators often exhibit sex-specific preferences for visiting different flowers. Recent
studies have shown that these preferences play an important role in shaping the network structure of
pollination mutualism, but little is known about how they can mediate plant-plant interactions and
coexistence of competing plants. The ecological consequences of sex-specific pollination can be complex.
Suppose that a plant is favoured by female pollinators. They produce male pollinators, who may prefer
visiting other competing plants and intensify the negative effects of inter-plant competition. Here, we
analysed a simple two plant-one pollinator model with the sex structure of the pollinator.

BRI R

We observed that (i) sex-specific pollination can have complex consequences for inter-plant competition
and coexistence (e.g. the occurrence of non-trivial alternative stable states in which one plant excludes
or coexists with the other depending on the initial conditions), (ii) male and female pollinators have
distinct ecological consequences because female pollinators have a demographic impact owing to
reproduction, and (iii) plants are likely to coexist when male and female pollinators prefer different plants.
These results suggest that sex-specific pollination is crucial for competition and coexistence of co-
flowering plants. Future, pollination research should more explicitly consider the sex-specific behaviour
of pollinating animals.

B 4237 (Keywords) @ & 48 2 i (alternative stable states) ~ & 47 &2 {8 4= 2. A e & (plant-plant
competition) ~ ¥4 3 f1 & 2 (pollination mutualism) ~ %] £ 2 (sex difference) ~ 4~ f& + 7+ (species
coexistence)
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Molecular insights into the altitude adaptation of the Asian honey bee: Correlations
between gene expression and SNPs
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Individuals exhibit various adaptations such as physiological responses, life history adaptation, and
behavioral adaptation to improve their fitness and survival rates. These adaptations are determined by
their genetic makeup. Our research involves collecting Asian honey bees from elevations ranging from
500 to 2000 meters, analyzing their transcriptomes and single nucleotide polymorphisms (SNPs) to
identify genes that may be linked to their ability to adapt to different elevations.

BRI For

We analyzed the transcriptome of Asian honey bees collected from various elevations and found that
there were between 121 and 559 differentially expressed genes (DEGSs). There appeared to be a
correlation between the number of DEGs and the differences in elevation, indicating that gene expression
profiles may adapt to changes in elevation. We also conducted Gene Ontology (GO) analysis to identify
potential molecular mechanisms involved in elevation adaptation. Our analysis revealed several GO
terms, such as “oxidoreductase activity, acting on paired donors, with incorporation or reduction of
molecular oxygen,” “structural constituent of cuticle,” and “iron ion binding,” which were present in at
least four comparisons. We identified a total of 401131 heterozygous sites in four different samples from
the SNP results. Additionally, all DEGs were associated with SNPs, which could potentially alter protein
sequences and, therefore, individual fitness. While our findings suggest that molecular adaptation may
explain how Asian honey bees adapt to climate change, further analysis is required to confirm our
hypothesis.

R 4237 (Keywords) : Asian honey bee, Apis cerana, elevation adaptation, differentially expressed genes,
single nucleotide polymorphisms
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The pollination network and its temporal dynamic in Taipei Botanical Garden and
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i 437 (Keywords) : pollinator, pollination network, urban ecology
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Comparison of larval gut microbiota in Japanese rhinoceros beetle (Trypoxylus

dichotomus), lesser mealworm (Alphitobius diaperinus) and coffee bean weevil
(Araecerus fasciculatus) larva.

%%él’ﬁfﬁ“i%ﬁ?’%%élﬂﬂw”
Me-Chi Yao!, Chien-Yong Yeh?!, Tai-Chuan Wang?, Shu-Chen Chang* and Bo-Wen Lin!
TR g & F?—‘%E“rf@;’# # 3 2 Applied Zoology Division, Taiwan Agricultural Research Institute,
Ministry of Agriculture
2R ¥mE s B ¥ e 2 3 Kaohsiung District Agricultural Research and Extension Station, Ministry
of Agriculture
Presenting author’s email: qaz59820qaz@gmail.com

FRIFL R 2

EABEPMNEEROR AR A RO ARG E AR ARV A RIFDFERT I Fo
AEHARE A A AR Y 2 e R o G ﬁ#i@‘ﬁ"
& B & i (Trypoxylus dichotomus) ~ #b 5t # 4 {7 f&  (Alphitobius diaperinus) # £ & % # &
(Araecerus fasciculatus) & {747

Az AT ﬁ”’ﬂﬁ?‘—ti‘ﬁ 32 %50 LB 2% 4 &7 16SIDNA %A - #5 5]3 NCBI
?%,;I)E‘%@_f'?ﬁ?]‘ﬁpb ¥ sBEfE W ﬁ”%;ﬁ? 1\)&!"]%&%‘}/}*% i‘ay}-&-»%ﬁ+ - Pﬂm 16SV3-v4 T i i
I %’*%ﬁﬁﬁﬁﬂ‘ ZHAEFITH RFE T AGE N o FfEN F RIS T

d Pz A% A% A4S 118 $kF 0 # ¢ 2 Bacillus @,ﬁiﬁsmﬁ&"é AN APAE 41D < 4
e fy o SR AFIHMELAFRZBE AT E AL «*ﬁkﬁﬁﬁ@i—ﬁ’%
Corynebacterium /4 ; b & ih¥ g ? chARBE G R EF - * ,;ﬁéﬁ:tﬁ BANT S ﬁ voB s R
?ﬁ&ﬂ%%i%%ﬁ4m*4ﬁﬂi$m;ﬂ R AR A S AR
#L (Streptococcaceae) kit % 59% : £ & % B A g% A 5 i A4 (Lactobacillaceae) i+
¥ 58% ; @ Jp & e B FE L BT FF (Ruminococcaceae) ~ * L /4L (Lachnospiraceae)
= F g o o v Bacillus B AAT ERET /}El#ﬁftag_ YRR SR URILE EHER: §- 82
4o kg Az Bacillus BwmFfisi e s MV REA KA BB E RS - H R 2 RS

R i

R 42357 (Keywords) © b & i1(Japanese rhinoceros beetle) ~ ¢F 3£ # 4 = & (lesser mealworm) ~ £ % %
# 2 (coffee bean weevil ) ~ % i #c 4 # (gut microbiota)

82



OB12
cETEAFRIBAORELN S
Investigation of insecticide resistance in Spodoptera exigua on green onion in Taiwan.
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i 435 (Keywords) : # ¥ 7 ¢ (beet armyworm (Spodoptera exigua)) ~ 3% |4 (insecticide resistance) ~
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Tiny, numerous and diverse: Taiwanese Leaf Litter Beetles Project has started!
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!Department of Biological Sciences, National Sun Yat-sen University
“Biodiversity Research Center, Academia Sinica
Presenting author’s email: mfikacek@gmail.com
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Tiny in body size, numerous in specimens and diverse in species is the ‘toxic mix’ making studies of leaf
litter beetles difficult and time-consuming. Consequently, nearly nothing is known about this important
group of beetles in Taiwan. They are supposed to be decomposers affecting soil formation and forest
ecology and recovery, yet we know nothing about the biology and evolution of individual species: are
some of them crucial for forest ecology, vulneralble to alien species or climate change, or can some of
them help with forest recovery? Our projects aims at (1) initiating an extensive study of Taiwanese leaf
litter beetles across taxonomic groups, (2) documenting their diversity and distribution with special focus
on endemic and alien species, and (3) providing a reliable tool for a quick identification for further studies
on biology and ecology.

FERISHIEY T

We DNA-barcode all morphotypes from each sample using ONT sequencing, and established a team of
experts (more than 30 researchers worldwide at the moment) providing reliable identifications. We have
already released the first dataset from Huisun to BOLD database, and we are processing the next set
(1454 barcodes in total, ca. 460 species). We also collect new samples from across Taiwan to be analyzed
in the near future. The first results include numerous first records of families, tribes, genera and species
for Taiwan, e.g., the widespread seed-boring bark beetle Coccotrypes advena, rediscovery of the Taiwan
endemic Sivacrypticus taiwanus (Archeocrypticidae) and a description of a new Gyrelonspecies
(Cerylonidae). DNA barcodes also allow the first insights in diversity of some lineages, indicating the
unexpected species diversity in Panelus (Scarabaeidae), altitude-limited lineages of Lederina
(Melandryidae) or a separate lineage for east Asian populations of Coccotrypes advena. We believe this
project will build a solid base for ecology and forestry research, for training a new generation of beetle
systematists in Taiwan, and for understanding the unique biodiversity of Taiwanese forests.

R 4237 (Keywords) : Coleoptera, forests, biodiversity, DNA barcoding, Taiwan
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Habitat preference and environmental factors of the biting midge, Forcipomyia taiwana
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Diversity of Ceratopogonidae in the green space of National Museum of Natural Science
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B 437 (Keywords) : = 4% ¥2(Forcipomyia taiwana) ~ #5f # < (Ceratopogonidae identification) -
DNA % 75 (DNA barcode) ~ 27 i (morphology)
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Chitin as a matrix for the purification of Galectin1-Melittin fusion protein expressed in
Escherichia coli.
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Yao-Kuang Tseng, Yueh-Lung Wu and Rong-Nan Huang
Rz &%+ 5 5248 ¢ Department of Entomology, National Taiwan University
Presenting author’s email: ykuang0327@gmail.com
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The application of recombinant protein is a mature technology, however, the cost of protein purification
remains high. There is a growing demand to develop cost effective and rapid purification method.
Galectin-1 (Gall) is a mammalian exocytotic extracellular protein containing carbohydrate recognition
domain (CRD) specific for 3-galactoside, a structural similar to that of chitin. Our previous studies
showed that Gall could bind with chitin to enhance 3T3 cells and chondrocyte growth efficiency on the
Gall-coated chitosan membranes and disrupt insect peritrophic matrix, an anatomical structure
composed of chitin and proteins lined the insect midgut. In view of the availability and binding properties
with Gall, we aim to develop chitin as an affinity matrix for the purification of Gall fusion proteins by
using melittin (MLT, an important bee venom with high therapeutic value) as an example.

e A

The results showed that Gall-MLT fusion protein overexpressed in Escherichia coliwas successfully
pulled down by chitin power. Moreover, the chitin bound Gall-MLT fusion protein could effectively
eluted with SDS-solution. After removal of SDS, the purified fusion protein was further subjected to
MLT biological activity assay. The results showed that the recombinant MLT exhibit antibacterial
activity comparable to that of commercial product.

BE 457 (Keywords) : 3-v & @ it (purification) ~ 2 5 %3¢ & % -1(Galectin-1) ~ #2 & *x(melittin) ~ &
7 & (chitin) ~ < %5 % g4 Rk si(Escherichia coli. expression system)
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Investigating physiological mechanisms of sublethal imidacloprid-induced precocious
foraging in honey bee workers
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Reproductive castes development of Prorhinotermes flavus (Blattodea: Rhinotermitidae)
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Induction of female functional virginity mutations in the wasp Telenomus remus by
eliminating P1 -Wolbachia.
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Presenting author’s email: gundam2001101@gmail.com
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Study of key odorant-binding proteins associated with methyl eugenol responsiveness in
Bactrocera dorsalis
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Long-term screening from use of intoxicated methyl eugenol (ME) attractants has been shown to increase
the number of ME-unresponsive male oriental fruit flies (Bactrocera dorsalis (Hendel)), creating a
potential control gap. This study aims to analyze differential gene expressions and in vitro protein
characteristics of target odorant-binding proteins (OBPSs) associated with ME responsiveness in male
flies. We reared cumulative generations from wild fly populations with and without ME responsiveness
in our laboratory and carried out whole-transcriptome gene analysis to screen out candidate OBPs with
differential expressions related to ME responsiveness. The differential expressions of candidate OBPs
were verified by real-time polymerase chain reaction through ME-induced reaction-related experiments.
Differentially expressed target OBPs were expressed in vitro with E. colifor subsequent analysis of
protein properties.

RN e

Following repeated screening through cumulative generations, ME non-responsiveness was maintained
at 10-20% of the entire population. Whole-transcriptome analysis and verification of differential gene
expressions in candidate OBPs revealed an OBP that has not yet been published in functional studies.
The OBP showed low expression in non-responsive fly populations following ME treatment, so we
speculate that it may be a key target associated with ME non-responsiveness in oriental fruit flies. This
study analyzed the characteristics of candidate OBPs and successfully expressed and purified candidate
OBPs in vitro. We also plan to analyze the affinity of OBPs to ME molecules using fluorescence
competition binding assays.

B 427 (Keywords) © ® £ 7 4 ;4 (methyl eugenol) ~ L * % 5 ws(Bactrocera dorsalis) ~ # v % & 3¢
(odorant-binding protein) ~ F-v 7 %8 ¢} % 3.(protein expression in vitro)
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Proportional processing of burying beetle host selection in the phoretic mite
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Phoretic animals, by attaching to other species with greater mobility, can access resources otherwise
unobtainable. Choosing a proper host could be vital for their survival and reproduction, yet its underlying
mechanism remains to be tested empirically. Although proportional processing is a recognized cognitive
strategy in psychophysics, most research on this topic focuses on vertebrates - whether such sensory
methods apply in invertebrates remain understudied. We investigate whether the phoretic mites
(Poecilochirus carabi) show a preference for larger burying beetle hosts (Nicrophorus nepalensis) and
whether such behaviour aligns with proportional processing. We introduced mites onto adult beetle and
confined them with a mite-free beetle, allowing interaction for ten minutes. Each beetle pair was exposed
to a gradient of mite densities: 1, 5, 10, 20, up to 40 mites. After the experiment, we determined the
number of mites on each beetle, and analysed the relationship between mites’ preference for beetle size
and 1) absolute body size difference, 2) proportional size difference, and 3) mean size of each pair of the
beetles.

FxIEmIE* o

When the densities of introduced mites are high, they show a stronger preference for larger beetles,
especially when both options are of smaller size. This preference declines when both hosts are larger
beetles. However, the proximate and ultimate causes of this behaviour require further investigation.
These findings reveal that proportional processing might be more prevalent in invertebrates, and plays
an essential role in the host selection of phoretic animals than previously thought.

&

R 4230 (Keywords) : 7 4 % #% (host selection) ~ +“ ] #%:% ;% (proportional processing) ~ 7 % 24 1
(behavioural ecology) ~ #2 # 2 (burying beetle) ~ £ # i%(phoretic mite)

93



OEO07

Comparative genomics of Purpureocillium lilacinum NCHU-NPUST-175 and
Molecular Marker Development
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The Purpureocillium lilacinum NCHU-NPUST-175 (PI-NCHU-NPUST-175) is an entomopathogenic
fungus with the potential to control Forcipomyia taiwana. During EPF field application, molecular
markers play a key role in fungal surveillance to identify fungal species or verify the presence of applied
fungi. This study completed the whole-genome sequencing of PI-NCHU-NPUST-175 by using Oxford
Nanopore Technologies (ONT) and performed comparative genomics approaches for the development
of PI-NCHU-NPUST-175 strain and species-specific molecular markers. For comparative genomics
analysis, the genome of PI-NCHU-NPUST-175 was compared with two other strains Purpureocillium
spp. to identify the distinctive genomic regions (DGRs). The candidate DGRs were confirmed by PCR
to validate the specificity.

BRI For

The whole genomic size of PI-NCHU-NPUST-175 was 36.76 Mbp, with 27 contigs. Among these
contigs, the largest contig was 6.78 Mbp, and the N50 contig size was 4.08 Mbp. The GC% was 58.51%.
There were 13,157 putative open reading frames (ORFs) in the genome with a gene density of 63.36%.
The number of exons was 44,886, with an average of 3 exons per gene. Through a comparative genomic
analysis, 1154 fragments with low similarity which lengths are greater than 5000 bp were identified
between PI-NCHU-NPUST-175 and P. takamizusanense (ID: 111624), P. lilacinum (ID: 42115).
Subsequently, ten specific primers (pl_1-pl_10) were designed and tested. Among these primer sets, 8
molecular markers, including 7, were identified as species- specific among Purpureocillium spp., whole
only one molecular marker, pl_6, was identified as strain-specific among different strains of P. lilacinum.
This study underscores the feasibility of developing molecular markers using a comparative genomics
approach.

BE 47 (Keywords) : 74 % #t 7 #& ] (Purpureocillium lilacinum) ~ 4 & 4% 3=(molecular markers) ~ v* $&
#5 F] 48 & (comparative genomics) ~ 2 2k #1482 =_A (whole genome sequencing)
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Transcriptome analysis of entomopathogenic fungi, Beauveria bassiana infected coffee
berry borer Hypothenemus hampei (Ferrari)
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Presenting author’s email: 20930256530@gmail.com

PRI R A

Hypothenemus hampei (Ferrari), commonly known as the coffee berry borer (CBB), poses a significant
threat to coffee production, resulting economic losses within the coffee industry. Given the growing
concerns associated with chemical control methods, the need for an eco-friendly management strategy,
such as microbial control has become increasingly apparent. Beauveria bassiana (Bb) is widely utilized
as a biological control agent to manage coffee berry borers effectively. However, there remains a scarcity
of data regarding the molecular factors that contribute to the virulence of B. bassiana against CBB, as
well as the mechanisms underlying CBB responses to fungal infection. In this study, we performed the
RNA-seq and conducted de novo assembly of the transcriptomes of both CBB and a fungal isolate Bb-
NCHU-271, followed by differential gene expression (DEG) and gene ontology analysis to uncover the
interaction between CBB and B. bassiana.

BRI For

Based on RNA-seq data from CBB infected with Bb-NCHU-271 compared with non-infected CBB, a
total of 274 differentially expressed genes (DEGs) were identified, comprising 120 were up-regulated
genes and 154 were down-regulated genes. The Gene Ontology indicated that most up-regulated GO
terms included “membrane” (GO:0016020), “plasma membrane” (GO:0005886), and “nucleus”
(GO:0005634). Conversely, down-regulated GO terms encompassed “membrane”, “nucleus”, and
“regulation of transcription by RNA polymerase II” (GO:0006357). As for the fungal response, we
detected 1609 DEGs by comparing the infected CBB with Bb-NCHU-271 cultured on the medium.
Among these DEGs, 1308 genes were up-regulated, while 301 were down-regulated. The Gene Ontology
indicated that the major up-regulated GO terms were “membrane” (GO:0016020), ‘“nucleus”
(G0O:0005634), and “ATP binding” (GO:0005524). However, most down-regulated GO terms included
“membrane”, “ATP binding”, and “metal ion binding” (GO:0046872). Our future research endeavors,
we plan to employ gRT-PCR to validate the outcomes of the DEGs analysis. This approach will allow
us to obtain a better insight into the mechanisms of Bb infection and shed light on the defensive strategies
employed by CBB to counter fungal infection.

Ré 457 (Keywords) : & 2 E 7(entomopathogenic fungi) ~ v 7E f(Beauveria bassiana) ~ #erz=% | &
(coffee berry borer, Hypothenemus hampei) ~ #& 4% %% (transcriptome) ~ £ 8 % 3 L ¥](differentially
expressed genes)
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Optimal shapes for termite’s asymmetric elastic mandibles: 2D geometric models
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The effects of Wolbachia infection on thermal adaptation in Telenomus remus
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A staphylinid parasitoid of a staphylinid termitophile
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Micro computed tomography in entomological research
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Establishment of serological detection systems for respiratory virus infections using
baculovirus surface display technology
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Respiratory tract infections are among the most devastating infectious diseases, accounting for more than
138 million new cases and nearly 1 million deaths each year. Serological assays that identify antibodies
elicited by virus infection are needed to support the distinction of causative pathogens to implement
effective treatment and disease control. However, it is of great challenge and danger to collect sufficient
representative viruses for the assay. In this study, we demonstrated that baculovirus surface display
technology, which consists of baculovirus ACMNPYV and insect cell line Sf21 derived from Spodoptera
frugiperda, can be used to establish a serological detection system for respiratory virus infection. We
generated recombinant baculoviruses to display the surface antigens of important respiratory viruses,
such as influenza viruses, respiratory syncytial viruses, and human coronaviruses. Sf21 cells infected
with the viruses will be used to develop a cell-based enzyme-linked immunosorbent assay (ELISA)
system to detect antibodies in patients’ serum.
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After generating the recombinant baculoviruses and infecting Sf21 cells with the viruses, we found that
all the antigens were expressed in the infected cells and most of the antigens adequately displayed on the
plasma membrane of Sf21. We seeded the infected cells into microwell plates to be the antigens of ELISA
and applied serum samples from pediatric patients with known infections to the system. ELISA signals
of the samples were found to occur at corresponding viral antigens, indicating that the antigens displayed
on the Sf21 cell surface interacted specifically with antibodies in the serum samples. Our results
demonstrate that the cell-based ELISA can be used to detect antibodies elicited by respiratory virus
infections. As the system avoids the use of dangerous human-infectious viruses, it can become an
important new tool for epidemiological research of increasingly severe respiratory infections and
contribute significantly to the control of respiratory diseases.

B 4t 3@ (Keywords) @ 1% sk o5 4 (baculovirus) ~ % % % & & & =% it 4 17 i2 (enzyme-linked

immunosorbent assay (ELISA)) » ## ¥ 3§ J55 4 & % (respiratory virus infection) ~ i i~ % & i#| (serological
analysis) ~ # {7 & & (Spodoptera frugiperda)
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Dissecting the developmental expression and evolutionary significance of vasa genes in
the parthenogenetic and viviparous pea aphid Acyrthosiphon pisum

i S R
Gee-Way Lin*2 and Chun-Che Chang?
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Aphids, notorious agricultural pests with a vast host plant repertoire, notably exhibit a highly prolific
asexual phase, resulting in rapid population growth and detrimental effects on their host plants. Unlike
most insects, aphids possess multiple copies of the essential germline gene, vasa, a feature we explored
in our study, focusing on the pea aphid (Acyrthosiphon pisum) as a model organism in developmental
biology. This species boasts four vasa homologs collectively referred to as Ap-vasa. Our primary
objective was to investigate the expression patterns of these four Ap-Vasa proteins in the asexual and
viviparous phase of the pea aphid's life cycle, shedding light on the evolutionary consequences of vasa
gene duplication. Additionally, we conducted experiments, including drug treatments, to unveil the
intricate cellular mechanisms governing the precise anchoring of the germline-specific Ap-Vasal protein
at the posterior region of oocytes and embryos.

RN e

Our research involved genetic data collection from eleven aphid species, revealing a range of three to six
vasa paralogs. We discerned that aphids typically maintain four vasa paralogs, with instances of three
likely due to gene loss and those with six attributed to further gene duplication events. Examining gene
expression patterns, we found that only Ap-Vasal exhibited germ cell and presumptive germ plasm-
specific expression, while the other three paralogs were exclusively expressed in somatic tissues.
Surprisingly, our experimental drug treatments unveiled that actin, not tubulin as previously assumed,
plays a pivotal role in the cytoskeletal system, facilitating the germ plasm-driven mechanism. In
summary, our study delved into the intricate evolutionary aspects of vasa gene duplication in aphids. We
discovered that only one vasa paralog retained its specialized germline function and provided compelling
evidence highlighting actin's role in supporting the Vasa-based assembly of maternal germ plasm,
particularly in hemimetabolans, with a specific focus on aphids.

BE 427 (Keywords) : €7 & (aphids)~ & % # 78 52 #5% 7 (asexual embryogenesis)~ ;ja_;]%(germ plasm)~
2 78 e (germ cells) ~ # 5 A& F)(germline genes)
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Preliminary study of exploration behavior and collective foraging behavior by the
marauder ant Carebara diversa
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Detection of Anaplasma, Babesia, Ehrlichia, and Neoehrlichia in ticks from small
mammals in Kinmen, Taiwan
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Ticks are obligatory hematophagous ectoparasite and some pathogens can be transmitted through
transstadial or transovarial transmission making it a vector for human and zoonotic diseases. However,
the symptoms of tick-borne infections are mostly non-specific and are difficult to be diagnosed correctly.
Moreover, the reason of the increasing cases of fever origin are unknown and of interest. In recent years,
studies on the prevalence of Rickettsia in Kinmen have been addressed but other pathogens are not
included. To better understand the existence and prevalence of tick-borne agents in Kinmen, a long-term
and systematic survey was conducted from August 2018 to June 2022. Ticks were morphologically
identified and total genomic DNA was extracted from an individual tick from captured small mammals.
PCR with primers of p44, 16S, and 18S genes were used for the detection of Anaplasma, Babesia,
Ehrlichia, and Neoehrlichia spp. Positive samples were sequenced for further phylogenetic analysis.

FERIGHIEY o

In this study, 692 small mammals were trapped from Kinning, Kincheng, and Kinhu around Kinmen.
Five species of rodents (Callosciurus erythraeus, Mus musculus, Rattus losea, Rattus norvegicus, and
Rattus tanezum) and one species of Suncus murinuswere identified. A total of 926 ticks were collected,
and the major tick species was Ixodes granulatus. The positivity rate of Anaplasma phagocytophilum,
Candidatus Neoehrlichia mikurensis, Ehrlichia, and Babesia spp. in Ixodes granulatus was 2.0% (4/200),
8.5% (17/200), 42.5% (85/200), and 0% (0/11) respectively. The sequences of Anaplasma
phagocytophilum (n=4), Candidatus Neoehrlichia mikurensis (n=17) and Ehrlichia spp. (n=85) shared
similarity of 100%, 100%, and 100% to reference sequence on NCBI, respectively. The study provides
basic information and proposes the potential relationship between tick-borne pathogens and the origin of
unknown fever in Kinmen.

R 4 3 (Keywords) : zoonotic diseases, Anaplasma, Babesia, Ehrlichia, Candidatus Neoehrlichia
mikurensis
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The survey of infestation of Stomoxys calcitrans (Diptera: Muscidae) on Ceratotherium
simum in Taipei Zoo
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B ]+ (environmental factors) ~ # Z ¢ 7 (pest management)
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Progress of proposing ecology-based control measure against the stable fly in Japan
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The stable fly, Stomoxys calcitrans (Diptera: Muscidae), has been known as a serious pest of livestock,
such as cattle, swine, and equine, in the world. Its frequent and painful blood-sucking behavior induces
intensive evasive behaviors by livestock, resulting in reduced productivity. Moreover, the stable fly
mechanically transmits various pathogens, including bovine leukemia virus that causes enzootic bovine
leukosis (EBL). In Japan, the number of cattle developing EBL in 2022 was 4334, which was a 44-fold
increase since the nationwide survey conducted in 1998. At present, the pest management system largely
depends on chemical insecticides as well as insect-proof net, a kind of physical control. In other words,
ecological traits of the stable fly have not been paid attention in constructing the management system in
Japan.

RN e

Our field survey suggested that blue sticky trap was suitable for monitoring the stable fly because of high
trapping ability and relative specificity as compared to other colors, red, yellow, black, white, and black
and white stripe. By using blue sticky trap, we monitored seasonal abundance of the stable fly that
performed in wide range of Japan. Current data suggested the northern populations have one peak in
summer, while the southern populations have two peaks, spring peak and autumn peak. In this
presentation, we provide a series of results and discuss ecology-based control measure against the stable
fly in Japan.

R 437 (Keywords) @ Stomoxys calcitrans, Spalangia cameroni, integrated pest management
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Survey of the sand fly population in the urban city of Taipei Botanical Garden
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Phlebotomine sand flies are natural vectors of leishmaniasis, bartonellosis, and sand fly fever. In Taiwan,
four species of sand flies were reported based on morphological charactersin 1970. Leishmaniasis is a
neglected tropical zoonosis, and six cases of indigenous cutaneous leishmaniasis had been recorded in
Taiwan from 1985 to 2009. Understanding sand flies’ species and distribution is vital for species diversity
and disease risk assessment in Taiwan. This study aimed to elucidate the establishment of sand flies in
urban city in northern Taiwan. The Taipei Botanical Garden was chosen as the sampling area with intense
human activities. The UV light traps (360~400nm) with dry ice were set up at eight sampling locations
from eve (18:00) to the next morning (08:00) twice a month. The morphological characters were applied
to species identification, including wing venation, Newstead’s spines, cibarium, and pharynx. Molecular
identification of species was based on the mitochondrial cytochrome c¢ oxidase subunit I (COI) gene by
PCR. The NCBI BLAST algorithm calculated COI sequence similarity, and the phylogenetic relationship
was constructed by MEGA 11.0.13 software.
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From April 2021 to December 2022, 38 sand flies were successfully collected from eight sampling
locations in the Taipei Botanical Garden. Morphological identification of 38 collected specimens
demonstrated 37 Sergentomyia barraudi and 1 Se. iyengari. However, the COI sequences showed that
37 samples were similar to Se. schwetzi (Similarity: 88%, KJ481123) and one similar to Se.
iyengari(Similarity: 95%, MF966734). The discrepancy between morphological and molecular
identification results infers that novel species of sand fly population that appeared in urban city in
northern Taiwan could be discriminated by examining the internal character and COI sequence. Our
research indicates that at least one population of sand fly exists in the Taipei Botanical Garden. Evidence
will help us to realize the sand fly population, the risk of sand fly-borne disease, and an efficient
prevention strategy.

R 4237 (Keywords) : Sergentomyia, leishmaniasis, COl, cibarial teeth, pharynx
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Investigation of Wolbachia infection in vector mosquitoes in Taiwan and assessment of
its impact on arthropod viruses
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The systematic study of 12 strains of Metarhizium (Ascomycota: Sordariomycetes) in
Taiwan
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Ecological niches and caste development of Stylotermes halumicus (Blattodea:
Stylotermitidae)
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Using mitogenome reconstructing phylogeny of Taiwan stick insects
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Stick insects (Phasmatodea) is an insect order famous for its habit of camouflage. However, the evolution
and systematic issue has been debated for decades due to morphological convergence and rapid evolution.
In recent years, molecular phylogenetic approaches have been employed to recover phasmatodean
evolutionary history. Nevertheless, stick insects in Taiwan were rarely sampled or sequenced in
phylogenetic research. To clarify the relationships and systematic positions of stick Taiwan insects, we
newly assembled mitogenome sequence from 16 Taiwan phasmatodean species (including 10/11 genera
in Taiwan) and 32 additionally downloaded sequence read archives (SRAs) from GenBank using
genome-skimming methods and analyzed along with published 42 mitogenomes (including 41
phasmatodean species and one ebiopteran outgroup). Maximum likelihood and Bayes inference
phylogenetic trees were inferred using 1Q tree and Mrbayes respectively.

RN e

Sixteen mitogenome of Taiwan phasmatodean species were successfully assembled. Results of
phylogenetic analysis suggest that nearly half of genera in Taiwan were polyphyletic, need for further
systematic revision. Furthermore, our sequence data with high assembly quality provided a solid, robust
base for phylogenetic study of stick insects in Taiwan. On the other hand, our results also indicated that
mitogenomes of stick insects underwent a different evolutionary history with nuclear genes, require more
comprehensive taxon sampling and sequence data to clarify the high-level evolution among stick insects.

M 4 3 (Keywords) @ + & @& P (Phasmatodea) ~ & *] 48 vz 3} /2 (genome-skimming) ~ s 42 %8
(mitochondria) ~ # 4 %8 A %] %8 (mitogenome)
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Discovery of the genus Pseudalomya (Hymenoptera: Ichneumonidae: Ichneumoninae)
from Taiwan and the implication on its tribal placement
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Pseudalomya Telenga, 1930 is a rare genus that comprises two species and is restricted to the Eastern
Palaearctic and high mountains of the Oriental region. Presenting intermediate morphological characters
between two ichneumonine tribes, Alomyini and Phaeogenini, the tribal placement of Pseudalomya
remains controversial. While previous 28S-based molecular phylogenies suggested Pseudalomya
belongs to Phaeogenini, subsequent comprehensive studies lacked its sampling. As a result, the current
phylogenetic position of this genus is considered incertae sedis. Upon discovering three unique
Pseudalomya specimens from a project surveying insect fauna in the Dasyueshan area of Shei-Pa
National Park, this study aims to identify the Taiwanese specimens by morphological evidence and re-
evaluate the tribal placement of Pseudalomya by a multigene molecular phylogeny based on one
mitochondrial marker (COI) and two nuclear markers (28S and 18S).

RN e

Following a morphological comparison, the Taiwanese Pseudalomyawas considered a new species. It
can be diagnosed from other congeners by the combination of its body coloration, shape of frontal horn,
punctures of face, sculptures of metasomal tergites, and wing venation. A multigene molecular
phylogeny also suggests that the genus Pseudalomya belongs to the tribe Phaeogenini and is distanced
from Alomyini. This is the first record of Pseudalomya from Taiwan, and further studies are needed to
understand the comprehensive distribution, biology, and diversity of this genus.

-

i 437 (Keywords) : 4 #f & (taxonomy) ~ 4 + #L5 B 7% (molecular phylogeny) ~ 74 #& (new species) ~
¥% ¥ 44 (Ichneumonidae) ~ 4 4*(Taiwan)
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Hsin-Ju Cheng?, Frans Janssens?, Bruno Bellini®, Taizo Nakamori* and Chih-Han Chang!®
YInstitute of Ecology and Evolutionary Biology, National Taiwan University, Taipei, Taiwan.
2Evolutionary Ecology, Department of Biology, University of Antwerp, Groenenborgerlaan 171, 2020
Antwerpen, Belgium
3Laboratdrio de Collembola, Departamento de Botanica e Zoologia, Centro de Biociéncias,
Universidade Federal do Rio Grande do Norte—UFRN, Lagoa Nova, Campus Universitario, Natal
59072-970, Brazil
“Department of Environment and Natural Sciences, Graduate School of Environment and Information
Sciences, Yokohama National University, Yokohama 240-8501, Japan
°Department of Life Science, National Taiwan University, Taipei, Taiwan.

Presenting author’s email: hsinjucheng.tw@gmail.com

TRIET R 2
Bt p> sk 3 (Collembola) » S iZa # 23k | 3] & i de 4r 23k e fonf 8 4 9400 4
ST TR iammsmmmﬁ PR A A R ¢ 4R S JEAL S W kP
e REFBAGIEIE I RFIA LR DL FERFHF AR AL B foicd
ifﬁ“’W%aﬁaﬁ%%&#ma#gﬁowgﬁﬁﬁ?4m¢ﬁHTﬁW’%i@ﬂﬁ’
AR AR AT R A P Flpt s AP T S ERF A VAL B L efop R4
?W*f’iiﬁ%ﬁ7F%%H#%Wﬁﬁi’1@ﬁ“m%9+m¢ﬁ’uﬁéﬂW%§%
BA S T 3

FEISHIEY T

LY g i o L el i I fru\ 1981 & 26 f&
’1‘:\, - AN SN L N W SR -
(Dicyrtomidae) sk B T fo k Soa 55048 0 3 B
MERKAE B H[T T DEF o

#1413 2022 & 58 b 40 25T 2022 1 5
AP N SRR A Rl R A - R RoA K
AR AL R R P R R AT RAD

B 437 (Keywords) : 3 & 4 (Collembola) ~ 4= & ¢ 4 (checklist) ~ & Fl#* A 4 (Dicyrtomidae) ~ i 4%
& ¥ (systematics) ~ #7fa(new species)

114



0S06
FRAFL RIS (B R ) ~ERTE A2 A B i it
A taxonomic study of Dacinae fruit flies (Diptera: Tephritidae) of Taiwan with
Description of male genitalia
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Family Tephritidae (the true fruit flies) is one of the most economically important dipteran families, with
larvae of most species developed in plant tissues. Subfamily Dacinae is an ecologically diverse group,
with species predominantly native to South-East Asia. Most of the dacine species recorded from Taiwan
belong to two major tribes, Dacini and Gastrozonini. Tribe Dacini is frugivorous, causing damage to the
host plant through ovipositor punctures and larval growth. While non-pest species are associated with a
narrow range of known hosts, particular pest species are polyphagous with a broad host range. Severe
infestation on commercially produced fruits can lead to fruit rot or premature drop, leading to
considerable crop loss. Thus, the taxonomy of Dacini may pave the way to improve pest management
and quarantine. However, a current taxonomic system of Dacini relies on the color pattern as the primary
diagnostic character for species delimitation, regardless of its high intraspecific variation. Tribe
Gastrozonini is Poaceae-breeding. Taxonomic study of the group is relatively scarce and limited
compared to other tephritids. This study aimed to revise the Dacinae species of Taiwan and search for a
more stable set of traits for their taxonomic system.

e A

The checklist of Taiwanese Dacinae has been updated, with 32 Dacini species and 14 Gastrozonini
species. The once-declined record of Zeugodacus yayeyamana (Matsumura, 1916) from Taiwan has been
verified, with a description of the species’ biology. The male genitalia of 13 Dacini species and 4
Gastrozonini species have been studied, of which 14 species were described for the first time.

i 4377 (Keywords) : Tephritidae, Dacinae, taxonomy, male genitalia, Taiwan
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The gap between systematics achievements and local knowledge dissemination - the
Important bridging role of taxon vernacular names and promotion strategies
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An undescribed species of Australian gall-inducing soft scale (Hemiptera: Coccidae)
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There are just a very few species of soft scales (Coccidae) which induce galls on their host plants. These
galling coccids only occur in South Africa and New Zealand. Several specimens of soft scales were found
in conical galls on the leaves of Cryptocarya vulgaris B. Hyland and Beilschmiedia recurva B. Hyland
(Lauraceae) in rainforest in northeast Queensland. Here, we show the morphologies of the first-instar
nymph and the adult female of this coccid, which is the first record of a gall-inducing soft scale for
Australia, and compare these with some supposedly closely-related endemic species such as
Austrolecanium spp. and also non-Australian gall-inducing soft scales. Five gene regions (18S, 28S, COl,
EF1a and wg) of four independent loci including mitochondrial and nuclear genome were sequenced
from one specimen (LGC02790) of the galling coccid to determine the relationships and thus the generic
status of the new galling species. Maximum Parsimony (MP) and Maximum Likelihood (ML) were used
to estimate phylogenies.

e A

Considering (i) a series of morphological differences from other gall-inducing soft scales, and (ii) the
topology of the phylogenetic trees estimated by two methods with different underlying assumptions, we
conclude that the LGC02790 is an undescribed species and strongly supported as sister to Austrolecanium.

R 4237 (Keywords) : Coccomorpha, taxonomy, phylogeny, gall, Coccid

117



0S09
20 & A fR2_w— 5 A 47 5 & B (Phasmatodea: Lonchodidae: Necrosciinae:
Hemiplasta) 74 #g 3+ {2
A two-decade mystery of stick insects — What is the identity of the genus Hemiplasta
(Phasmatodea: Lonchodidae: Necrosciinae) in Taiwan?
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Contact toxicity and repellent effects of clove powder, clove oil, and its major bio-active
compounds against destroyer ants, Trichomyrmex destructor (Hymenoptera:
Formicidae), under laboratory conditions
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Destroyer ants are widely distributed urban pests that are generally controlled with synthetic insecticides.
However, rapid development of insecticide resistance and their extensive use have raised concerns about
their detrimental impacts on both human health and the environment. Therefore, numerous botanical
essential oils and their individual components have been extensively tested against this urban pest.
Nevertheless, no research has been conducted to assess the effectiveness of clove-based products against
destroyer ants. Therefore, in this study clove powder, clove oil, and its three major bio-active compounds
(eugenol, B-caryophyllene, and eugenol acetate) were evaluated for their contact toxicity and repellency
against destroyer ants under laboratory conditions.

FRIGHIEY o

Contact toxicity bioassay results showed that clove powder applied at 7 and 10 mg/cm2 caused 100%
ant mortality within 6 hours after treatment (HAT), respectively. At highest concentration of clove oil
(2.5 pL/cm2), the highest percentage of ants (94%) died within 6 HAT. Eugenol applied at 2 and 2.5
pL/cm2 resulted in 100% ant mortality within 6 HAT, respectively. Furthermore, § -caryophyllene and
eugenol acetate applied at 2.5 pL/cm2 exhibited 100% ant mortality within 6 HAT. Similarly, repellency
results showed that the clove powder applied at 2.5 mg/cm2 repelled 93% of ants within 3 HAT. Clove
oil, eugenol, B-caryophyllene, and eugenol acetate applied at 2.5 puL/cm2 induced highest ant repellency
(94, 95, 86, and 89%) within 3 HAT, respectively. This study determined that all the clove-based test
items-controlled destroyer ants reasonably well by exhibiting concentration dependent effects in both
contact toxicity and repellency bioassays conducted under laboratory conditions.

R 4237 (Keywords) : bio-active compounds, clove oil, contact toxicity, destroyer ants, repellency
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A field study on the effects of EM probiotic supplements on honeybee, Apis mellifera
(Hymenoptera: Apidae), productivity
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European honeybees (Apis mellifera) are the most intensively managed honeybee species in the world.
They are crucial for commercial beekeeping due to their high economic value. However, global honeybee
populations are declining due to various environmental factors, including antibiotic use in apiculture
leading to antimicrobial resistance. Hence, probiotics containing beneficial bacteria have been
recognized as a favorable alternative to antibiotics. Therefore, the main objective of this study was to
investigate the effects of different concentrations of Effective Microorganisms (EM) probiotics as a feed
additive on the European honeybee’s productivity, by analyzing honey production, pollen collection, and
royal jelly production.

BRI For

EM Probiotics at different amounts (medium EM = EM 25 mL/hive, high EM = EM 50 mL/hive) mixed
with sugar water solution were fed to honeybees, and their productivity was compared with a commercial
product. Treatment groups were fed directly by inoculating the probiotic with 500 ml of sugar water
solution. The duration of the experiment, the number of hives, and the frequency of treatment
supplementation varied according to the experiment (honey, pollen, and royal jelly). Results indicate,
hives supplemented with high EM, produced more honey, pollen, and royal jelly as compared to other
concentration of EM, suggesting that this is the beneficial dosage of EM. This study underscores the
potential of EM probiotics, particularly at dose high EM, to enhance the productivity of European
honeybee colonies. Sustainable and cost-effective EM probiotics offers a promising alternative to
antibiotics in beekeeping practices. Such approaches are vital in maintaining their role in agriculture and
ecosystem.

R 437 (Keywords) : effective microorganism probiotics, feed supplement, honey, honeybee, sugar water
solution
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The role of new invasive plants as alternative hosts for Phthorimaea absoluta
(Lepidoptera: Gelechiidae) and the implication for tomato pest management
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Department of Biological Sciences, National Sun Yat-sen University
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Tomato leaf miner Phthorimaea absoluta (Lepidoptera: Gelechiidae) is one of the most destructive insect
pests on tomatoes and allied plants. This specialized feeder forms galleries in fruits & stems and “mines”
within leaves. Records show that this disastrous effect has had a huge impact on global tomato production,
which could cause 100% damage to the plants. The significance of tomatoes as the primary host has been
highlighted by previous studies based on oviposition preference and larval performance. Many experts
have recently expressed concern about the host shift from tomato to other host plants, and this may
explain how this lepidopteran pest persists while the tomato resource is not available in summer. In the
present study, we evaluated the feeding performance of Phthorimaea absoluta by inoculating 20 neonate
larvae to each of 16 Solanaceae plant species (Five replicates for each plant species). This allowed us to
explore the susceptibility and the capacity to act as alternative hosts. During this assay, the larval period,
larval mortality, and pupation success were examined. We also used the Euclidian distance method to
perform a cluster analysis.

e A

One-way ANOVA test showed that there were significant differences across plant species in the larval
period (p = 0.000), larval mortality (p = 0.011), and pupation success (p = 0.011). Solanum tuberosum,
which was identified as a potential alternative host for this pest in earlier investigations, and Nicotiana
plumbaginifolia shared a 90.35% identical susceptibility, according to the cluster analysis. In addition to
Solanum lycopersicum, Solanum tuberosum, Solanum nigrum, and Nicotiana plumbaginifolia were
grouped, demonstrating their appropriateness as alternative hosts. This finding suggests that the new
invasive plant can serve as a refugium for the moth when tomatoes are not available, and the management
plan needs to consider the diversity and abundance of Solanaceae plants in the tomato production area.

R 437 (Keywords) : larval performance, host shift, herbivory, solanaceae species, susceptibility
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Assessment of tomato pollination efficiency through machine-mimicked bumblebee
vibrations
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Snellenius manila bracovirus microRNAs regulate insulin lipid metabolism pathways in
Spodoptera litura
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Development of alginate hydrogel baits for management of Anoplolepis gracilipes
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Laboratory rearing reveals red tasselflowers as a potential alternative host plant of fall
armyworms (Lepidoptera: Noctuidae)
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PRI E RS

The fall armyworm (FAW), Spodoptera frugiperda, is a highly destructive agricultural pest that invaded
Taiwan in June 2019. Studies have documented many cash crops and ornamental plants as FAW’s host
plants in invaded habitats. While weeds are ubiquitous, little is known about their potential as FAW’s
host plants. Tasselflowers (Emilia) are common Asteraceae weeds in Taiwan, and there have been
occasional observations of FAW feeding on tasselflowers in our laboratory settings. In this study, we
aimed to investigate whether FAW can complete its life cycle by feeding on two common tasselflowers
species, namely E. praetermissa and E. sonchifolia var. javanica. Additionally, a plant-host shift
experiment was conducted to examine the potential transition of FAW from its primary host, maize, to
tasselflowers. Upon confirming any of the tested species as potential hosts, we would subsequently
compare their distributions with that of FAW and the total planted maize area to assess their co-existence
within the natural/agricultural habitat.

RN e

Our results revealed that FAW can successfully complete their life cycle on the leaves of E. sonchifolia
var. javanica but cannot survive on E. praetermissa. Furthermore, FAW larvae feeding on a maize plant
can switch to E. sonchifolia var. javanica when their primary host plant (maize) is unavailable. A spatial
comparison of the distributions of FAW, the range of E. sonchifolia var. javanica, and the cultivated
maize areas in Taiwan reveals their co-existence, thus reinforcing the hypothesis of tasselflowers as
alternative hosts. These findings contribute to the understanding of potential alternative hosts for this
significant pest and provide implications for pest management strategies of FAW.

B 439 (Keywords) @ 4 1 477 (artificial rearing) ~ # #*(Asteraceae) ~ # {7 & # (fall armyworms) ~ %
4% 3 48 4~ (alternative host plants) ~ s2 % (weeds)

128



PAO7
SABIARREL B ST A2 eSS TN F B S S 4T
Transcriptome and metabolome analyses to study the defense mechanisms of Taiwan

soybean plants against chewing herbivore
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Preliminary surveillance of small pests in upland legume crops
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The retention of Nosema ceranae in the intestines and feeding response on Bombus
eximius
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Evaluation of efficacies of msecticides and entomogenous fungi against mango
leafhoppers (ldioscopus nitidulus (Walker))
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Molecular identification of a microsporidia from cucumber moth, Diaphania indica
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BRI AR

Microsporidia are obligate intracellular fungi with a wide range of hosts, including vertebrate and
invertebrate animals. For invertebrate microsporidia, the reports are mostly found in insects. In this study,
the diseased larvae of the cucumber moth, Diaphania indica (Saunders) were found in the fields of
Taichung Taiwan Agricultural Chemicals Research Institute and Tainan Taiwan Agricultural Chemicals
Research Institute. These diseased larvae were homogenized and observed under the light microscope.
The mature spore of microsporidia was observed and therefore, it was confirmed as microsporidiosis in
cucumber moth. To better understand this microsporidium, the whole ribosomal RNA (rRNA) was
cloned and sequenced. Moreover, the phylogenetic analysis based on the rRNA sequence was also
performed to evaluate the taxonomic position.

BRI For

It is the first report of microsporidiosis in the cucumber moth larvae in Taiwan. The fresh spores were
oval in shape. Fresh spores were measured 3.737 + 0.290 x 2.079 £ 0.140 pum (length x width, n = 200).
The complete rRNA genome is 4292 bp. The length of the large subunit rRNA (LSUrRNA), internal
transcribed spacer (ITS), small subunit gene (SSUrRNA), intergenic spacer (IGS) and 5S region are 2498
bp, 183 bp, 1224 bp, and 277 bp, and 116 bp, respectively. The orientation of the microsporidia rRNA
genome is LSUrRNA-ITS-SSUrRNA-IGS-5S, which showed a typical Nosema genus feature. The
phylogenetic analysis respectively based on the sequences of LSUrRNA, SSUrRNA, and partial
LSUrRNA-ITS-partial SSUrRNA, showed that the microsporidia belong to the genus Nosema, however,
it still needs more evidence, such as ultrastructure, life cycle observation and whole genomic sequence
to clarify the classification of this microsporidium.

R 4= 7 (Keywords): Microsporidia, Nosema, ribosomal RNA, cucumber moth, Diaphania indica
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Oviposition preferences of the fall armyworm (Spodoptera frugiperda) in response to
various potential push and pull plants, in Taiwan
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BRI AR

Fall armyworm (FAW), Spodoptera frugiperda, is a major polyphagous pest that mainly feeds on maize
and other cash crops. Oviposition preference performance on various hosts may help to predict which
plants will be targeted when the favorable hosts are not present and facilitate the development of effective
integrated pest management (IPM) strategies to mitigate the potential damages caused by FAW. By
assessing the egg-laying preferences of this destructive pest, we aimed to provide insights into selected
plants that might be susceptible to infestation and also to identify potential alternative hosts that could
serve as trap or repellent crops.

BRI For

The results showed that FAW females laid eggs on all tested host plants, but significant differences were
observed in the number of egg masses and eggs among the different plants. In no-choice bioassays, maize
(Zea mays), napier grass (Pennisetum purpureum), and para grass (Urochloa mutica) were found to be
the most preferred host plants, with significantly higher number of eggs and egg masses compared to the
cage wall. On the other hand, sunhemp (Crotalaria juncea), desmodium (Desmodium uncinatum),
molasses grass (Melinis minutiflora), egyptian clover (Trifolium alexandrinum), sweet sorghum
(Sorghum dochna), natal grass (Creeping rhynchelytrum), and mung bean (Vigna radiata) were the least
preferred host plants, with significantly lower number of eggs and egg masses compared to the cage wall.
In two-choice bioassays, significant differences in terms of number of eggs and egg masses, were found
among various combinations of host plants, except for napier and nill grass. In positional three-choice
bioassays, differences in number of eggs and egg masses were observed for certain combinations
involving C:S:D:W (maize, sunhemp, desmodium, cage wall) and D:C:S:W (desmodium, maize,
sunhemp, cage wall). However, S:D:C:W (sunhemp, desmodium, maize, cage wall), interestingly, only
showed significant differences for maize. Overall, this study provides insights into the egg-laying
preferences of FAW females among different host plants, which can be valuable for pest management
strategies and understanding the ecology of FAW infestations. Ultimately, the implementation of push-
pull strategies in managing agricultural pests serves to enhance sustainable food production while
ensuring minimal impact on other organisms, aligning with the goals of Sustainable Development Goal
2 (zero hunger) and Sustainable Development Goal 12 (responsible consumption and production).

K 4= 3 (Keywords): integrated pest management, host plants, oviposition preference, pest ecology,
polyphagous pest, repellent crops, sustainable development goals, trap crops
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Can Bergmann’s and Rapoport’s rule explain the relationship between body size and
elevational distribution of Ourapteryx (Lepidoptera: Geometridae) in Taiwan?
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The climatic niche of an organism is reflected in its phenology, latitudinal and elevational distribution,
and long-term shift of distribution under climate changes. Two rules are often used to describe how
organisms adapt to different climatic conditions at different altitudes: Bergmann’s rule predicts that
organisms develop larger body sizes in colder regions, and the elevational Rapoport’s rule states that the
elevational range size of species increases with altitude. We compiled records from social networks,
museum specimens, and published studies to examine if body sizes and elevational distributions of
Taiwanese Ourapteryx, a geometrid moth genus with wide elevational and geographic ranges, conform
to these two rules. To see if the elevational ranges of Ourapteryx species are restricted by their
phylogenetic relationships, we also used public COI gene sequences retrieved from GenBank and BOLD
public databases to conduct a preliminary phylogenetic analysis of the Ourapteryx species worldwide.

e A

Elevational occurrences of the 15 Ourapteryx species in Taiwan range from 1230 to 3255 m, and the
species abundance is the highest between 2000 and 2500 m. Linear regression and Pearson correlation
analysis indicated that there was no significant correlation between the body size of Taiwanese
Ourapteryx and the altitude, mean annual temperature, temperature seasonality and annual rainfall (p >
0.05). The elevational ranges were positively correlated with highest elevational occurrences (r*2 = 0.31,
p =0.03), but were negatively correlated with mean elevations (12 =0.43, p=0.007). Neither Bergman’s
nor Rapoport’s rule completely explains the relationship between body size and distributional elevation
of Taiwanese Ourapteryx, demonstrating climate is not the only factor determining their adaptation and
evolution of size. The elevational ranges of Taiwanese Ourapteryx are not related to their phylogenetic
relationships reconstructed with maximum likelihood, implying the formation of their climatic niches
might be evolutionarily plastic.

B 430 (Keywords) : & = w2 g (Ourapteryx) ~ # i #& i (climate niche) ~ ¢t ;g #: 4 (ectotherm) ~ %
% +7 (phylogenetic analysis) ~ i@ it ¥ # 4 (evolutionary plasticity)
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Pieris rapae granulovirus (PrGV) can infect and kill larvae of Pieris rapae, which is a worldwide pest of
Brassicaceae crops. There are some published PrGV genomes; however, the study of PrGV in Taiwan
remain unclear. In this research, the diseased Pieris rapae larvae were found in fields of Xiushui
(Changhua County) and subjected to molecular identification by Kimura-2-parameter (K-2-P) distance
analysis based on lef-8 and lef-9genes. Therefore, the PrGV was confirmed in the dead Pieris rape larvae
(named as PrGV-TW) and then whole genome was sequenced by Oxford Nanopore sequencing
Technology (ONT) and next generation sequencing (NGS). The sequencing data were then assembled
by Unicycler and annotation of PrGV-TW was performed by ORFfinder on NCBI, then were compared
with those of China and Korea PrGV genomes.

e A

The whole genome of PrGV-TW is 128,631 bp, with a GC 33%. There were 229 primary predicted ORFs
were compared with 120 ORFs of China PrGV genome (isolate Wuhan and strain WV1010) and Korea
PrGV genome (GenBank accession number JX968491 on NCBI) by blastn. The result of blastn indicated
that all 120 ORFs from published PrGV genome exist in PrGV-TW and 3 of 229 ORFs were function
indeterminate and may imply some unique protein exists in PrGV-TW. This study reveals the features
of PrGV-TW genome and provide more information for pest control.
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Baculoviruses are one of the major insect pathogens characterized by their large rod-like shape, envelope,
and double-stranded DNA genome. These viruses have been employed in baculovirus expression vector
system (BEVS) for expressing recombinant proteins and surface-displaying proteins on insect cells. Here,
we demonstrate the application of baculovirus surface display technology in a human infectious disease.
Sepsis, a host immune disorder due to incomplete elimination of bacteria by the immune system, which
can lead to life-threatening tissue damage and organ dysfunction. Pyroptosis is one of the programmed
cell death mechanisms aiding in eliminating pathogens, but overwhelming pyroptosis-associated
inflammatory might induce sepsis-related organ dysfunction. Therefore, detecting the degree of
pyroptosis activation is very crucial in treating septic patients. We designed a blood-diagnosis system
using recombinant baculovirus to detect pyroptosis degree in septic patients. Since pyroptosis is mediated
by inflammatory caspases, we constructed a recombinant baculovirus to display a series of reporters on
the surface of Spodeptera frugiperda cell line Sf21 insect cells to detect inflammatory caspase activity
for reflecting the degree of pyroptosis.

e A

A recombinant baculovirus containing the coding sequence of an enhanced green fluorescent protein
(EGFP), caspase-recognition regions, secreted embryonic alkaline phosphatase (SEAP), and
transmembrane protein was successfully generated. Expression and surface display of the construct in
insect cells were examined after virus infection. We hypothesized that in the presence of active
inflammatory caspases, green fluorescence and SEAP activity should be detectable in the supernatant.
Blood cells will be collected from septic patients to evaluate the efficacy of this pyroptosis detector. By
using baculovirus surface display technology, this insect cell-based detector can be easily produced
without tedious purification process. Our aspiration is that this pyroptosis-detecting system can facilitate
an exploration of the interplay between pyroptosis and sepsis, ultimately evolving into a high-throughput
diagnostic tool for septic conditions.
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Hepatitis B virus (HBV) infection constitutes a significant worldwide health challenge, leading to rising
incidence of diseases like liver cirrhosis and hepatocellular carcinoma. Certain HBV-infected patients
developed so-called “occult HBV infection”; they exhibited reduced or undetectable HBV surface
antigens while still displaying detectable HBV DNA. Next-generation sequencing analysis revealed
mutations in the HBV surface antigen of these patients, which may be responsible for occult HBV
infection. Since occult HBV infection may lead to accidental viral transmission, it is very important to
study its development mechanism. However, existing HBV cell infection models often suffer from low
infection efficiency. Insect baculoviruses exhibit remarkable proficiency in mediating gene transfer into
mammalian cells, highlighting their significant potential as gene delivery vectors. In this study, we
engineered a recombinant baculovirus carrying a 1.3-fold HBV genome that is known for enhancing
HBV particle synthesis and transduced the virus into Huh7 cell line to establish a cell model for HBV
infection.

FxIEmIE* Foor

A transfer plasmid incorporating 1.3-fold HBV genome was constructed by duplicating specific HBV
gene sequences. The plasmid was co-transfected with baculovirus DNA into Spodoptera frugiperda cell
line Sf21 to produce recombinant baculovirus. Sf21 cells infected with the recombinant baculovirus
exhibited expression of HBV surface protein as evaluated via Western blot analysis. Transduction of the
recombinant baculovirus into Huh7 cell line resulted in expression of HBV core protein that colocalized
with baculovirus transduction sites in immunofluorescence analysis. Our results demonstrate that insect
baculovirus containing HBV genome can successfully mediate HBV infection in hepatic cell line and
this model can be applied to HBV mechanistic studies by introducing point mutations on HBV proteins.
Recombinant baculoviruses harboring surface protein encompassing the mutations identified from
patients will be generated to elucidate whether the development of occult HBV infection is attributed to
these mutations.

R 4237 (Keywords) : Baculovirus, Hepatitis B virus, HBV infection cell model, occult HBV infection,
Spodoptera frugiperda cell line Sf21
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Baculoviruses are conventionally used for insect pest control and production of recombinant proteins.
Here, we used a baculovirus vector-based system to produce monoclonal antibodies (mAbs) for
Clostridioides difficile (C. difficile), the leading cause of nosocomial antibiotic-associated diarrhea
worldwide. C. difficile is a Gram-positive, strictly anaerobic, and spore-forming pathogenic bacterium.
Symptoms of C. difficile infections (CDIs) vary from mild diarrhea to pseudomembranous colitis.
Transmissible morphotype of C. difficile is dormant spore, therefore spore detection is critical for an
accurate assessment of threats to patient health during CDI and implementation of effective
environmental disinfection programs. However, there are nearly no antibodies available on the market
for detecting C. difficile spores. In view of this, we expressed three C. difficile spore exosporium antigens,
CdeC, CdeM, and CotA, for mouse injection to produce mADbs. These exosporium antigens, known to
exhibit hydrophobicity or special modifications, are suitable for expression using the baculovirus
expression vector system.

RN e

DNA fragments encoding speculated CdeC, CdeM, and CotA proteins were successfully amplified from
C. difficile strains R20291 and BAA-1805 by PCR and inserted into a transfer plasmid for recombinant
baculovirus production. We constructed each antigen in two forms, surface display and secreted,
resulting in a total of six virus strains. Expression of each construct was examined in Spodoptera
frugiperda cell line Sf21 after virus infection. Subsequently, we will inject mice either with purified
antigen proteins or baculoviruses surface-displaying the spore antigens. By fusing spleen cells from the
mice with tumor cells, hybridomas can be generated. Following this, monoclonal antibodies can be
isolated for detecting C. difficile spores in patients’ feces or ordinary liquid samples. Compared to
traditional C. difficile culture assays that may require up to 7 days, we provide a fast and accurate method
based on the baculovirus vector-based system that produces mAbs to detect C. difficile spores.

R 4 37 (Keywords) : baculovirus surface display, Clostridioides difficile spore, CDI, monoclonal
antibodies, Spodoptera frugiperda
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Ceratocanthid beetles are renowned for their remarkable ability to tightly roll up into a ball, a behavior
traditionally attributed to defense mechanisms. However, the biology of this group, particularly during
their immature stages, remains unclear. In Taiwan, two species of Ceratocanthid beetles have been
documented: Madrasostes taiwanense in Taitung, and M. suzukii on Lanyu Island. This study endeavors
to elucidate the natural habitats and life history of M. suzukii, while redescribing the morphology of M.
suzukii with a specific focus on its immature stages.

FERISHIEY T

Both adults and immature stages were discovered within the clay-like materials found in decomposing
wood or tree cavities inhabited by the termite Prorhinotermes flavus (Bugnion & Popoff). Numerous
adult individuals coexisted with larvae in various instars, and a short period of immature phase was
observed, suggesting a multivoltine life history with overlapping generations. The study delves into M.
suzukii's feeding habits and termitophily in detail. Moreover, based on an extensive collection of adult
and immature specimens, this research provides a comprehensive redescription of the morphology at
each developmental stage of M. suzukii, enriched by scanning electron microscopy (SEM) images and
micro-computed tomography (micro-CT) volume data.

B 4 3 (Keywords) @ z% & #% I #* (Ceratocanthinae) ~ & v &k % (termitophily) ~ & ¢ #% & |+
(termitariophily) ~ + 2 2 4 (symbiont)
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The species-level taxonomy of the diverse nocturnal darwin wasp genus, Netelia Gray, 1860, is mainly
based on their unique male genitalia structures due to their similar external appearances. However, the
role of their specialized male genitalia structures in speciation remains unknown, and the previous
taxonomy based on male genitalia has not been tested with molecular data. In this study, we aim to re-
examine the previous taxonomic system and revise the taxonomy of Taiwanese Netelia using an
integrated taxonomic approach by analyzing more than 70 morphospecies from Taiwan and Japan, and
more than 300 COI sequences worldwide from the BOLD systems. This combines morphological criteria
(external morphologies and male genitalia structures) and molecular criteria (mitochondrial COI-based
ASAP and bPTP and nuclear 28S sequences) for species delimitation.
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Our results revealed incongruences between morphological and molecular criteria for species
delimitation. For example, four morphospecies from the subgenus Prosthodocis and three from the
subgenus Netelia from Taiwan and Japan displayed low genetic divergence. Conversely, within the
subgenera Apatagium and Amebachia, significant genetic divergence was observed among
morphospecies with similar morphology. The results suggest that the diversity observed in male genitalia
morphology may not accurately reflect species diversity within the genus Netelia. The low genetic
divergence within certain morphospecies might result from local morphological adaptation or sexual
selection-driven diversification. Meanwhile, cryptic species might be present in some Netelia groups.
For future works, a more comprehensive sampling is needed to clarify the taxonomy of this commonly
seen nocturnal wasps.

B 4 F (Keywords) : % & & #f & (integrative taxonomy) ~ 4~ & % _(species delimitation), 4% #%
(Ichneumonidae) ~ #t 4 ¢4 / (Netelia) ~ 4 % (Taiwan).
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Since 2004, a large and un-recorded arctiine species was discovered in urban Taipei. The species was
immediately identified as a species of Olepa. Identification of the species, however, become immediately
difficult because the male genitalia of Olepa exhibits remarkable intraspecific variation, the material for
molecular identification was not available, and the competition among different research teams have
resulted in descriptions of many new species with doubtful status. Up to date, in total 14 species plus 2
subspecies are already described and since the barcode data has become accessible in recent years, we
consider it would be necessary to investigate the taxonomic identity of the Olepa species invading
Taiwan for years. In the present study, we extracted barcode sequence data from 6 Olepa species (54
individuals) and used Nannoarctia tripartita as the outgroup. We used both Maximum likelihood and
Bayesian methods to reconstruct the tree and used bootstrap and Bayesian inference to evaluate the
robustness and reliability of the trees.
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The results of phylogenetic analyses show that the Taiwanese population belongs to Olepa ricini and the
genetic affinity is closer to an individual from Maharashtra of India. The results also show that Olepa
ricini and Olepa schleini should be treated as synonyms and this synonymy also implies that Olepa ricini
might have dispersed to West Asia and SE Asia since 1980s. Although the invasion pathway from India
to Taiwan has not been investigated, the shipping containers may play an important role of carrying
moths that can survive for a period of time.

B 4 F (Keywords) : "% & & (cryptic species) ~ & % % £ (individual variation) ~ » & #& (invasive species) »
4 & % #5 (barcode of life) ~  #%(container)
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Which species and how many species of Tirathaba (Lepidoptera: Pyralidae, Galleriinae)
have caused the problem of pesticide management for betel nut?
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g4 $#4 & Department of Biological Sciences, National Sun Yat-Sen University
g pemg gk Entomology and Nematology Department, University of Florida
Re et Afaep 245 5 %447 < Florida Museum of Natural History,
McGuire Center for Lepidoptera and Biodiversity
Presenting author's email: voyagueyct@gmail.com
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Betel nut (Areca catechu) is one of a significant palm crops in Taiwan since the Austronesian people
migrated to this island. The industry of this plant was quickly developed and expanded to almost the
entire island after the War Il due to the need from the working class. Although the production of betel
nut has played an important role in the development of agroeconomy in Taiwan, the industry has raised
great concern in many aspects, such as soil water conservation in hilly regions, public heath, food security
and ecological damage in agricultural system. Thus, the betel nut industry was an agony for the
authorities concerned due to these complicated issues that would require multiple approaches to resolve.
In order to resolve the safety issue of the pesticides used on betel nut, ACRI recently announced the
guideline for using pesticides on betel nut based on experiments using the so-called "oil palm bunch
moth" (Tirathaba mundella). When examining the images of the moth used for press, however, we found
that the species used for the assay was misidentified and therefore a taxonomic revision of the moths
infesting betel nut in Taiwan becomes necessary. In the present study, we aim to investigate which
species and how many species cause damages of betel nut flowers and fruits by using both molecular
phylogenetic and morphological approaches.

FERIGHIE o

The results of phylogenetic analyses based on Maximum Likelihood and Bayesian methods reveal that
at least 3 species of Tirathaba occur in Taiwan, but none of them is conspecific with Tirathaba mundella,
of which the type locality is Sabah (Malaysia). We also found that the larvae of a population in I-lan
occasionally infest guava fruit, and this finding may have significant influence on management of the
pesticides used for betel nut and other fruits.

B 4 F (Keywords) : 2 & #& (cryptic species) ~ & % 2 (frugivory) ~ L5 B % » 47 (Phylogenetic analysis) »
igis L (Pyralidae) ~ 47 47 (palms)
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The genus Bocchoris (Lepidoptera: Crambidae, Spilomelinae) is monobasic and the

similarity in wing pattern among related genera is possibly owing to Batesian mimicry
with Syntomini moths
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Defensive mimicry refers to the phenotypic resemblance between sympatric species that receive similar
selection pressure through evolutionary history and thus convergence in a certain traits is expected to
increase fitness of at least one of them. The characters shaped by convergence due to mimicry, however,
often mislead taxonomists to place co-mimicking species into one group with little doubt. In the present
study, we present a case showing how the body pattern exhibiting Batesian mimicry may mislead
taxonomists for over 130 years. Bocchoris Moore, 1885 currently comprises more than 30 species in both
the New and Old Worlds. When investigating the taxonomic placement of certain species, we found that
the entire genus might not be monophyletic. We therefore obtained the COIl sequence data from 9
Bocchoris species plus Ategumia, Nankogobinda, Diasemia and Diasemiopsis for comparison.
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The results of phylogenetic analyses based on Maximum Likelihood and Bayesian methods reveal that
Bocchoris should be confined to its type species, inspersalis, and the rest of the species should be placed
in several new genera. The resemblance among inspersalis, trimaculalis, and ciliate is very likely linked
to the mimicry with Syntomini moths in SE Asia, but the potential model in African requires further
investigation.

R 4 3 (Keywords) @ P = #t it (Batesian mimicry) ~ 4% fe /i i (convergent evolution) ~ ' B 7% 4 47
(phylogenetic analysis) ~ ¥ &4t (Crambidae) ~ % i 3 (polyphyletic group)
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Discovery of novel variants of honeybee viruses on invasive dwarf honey bee (Apis
florea) in Taiwan
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All People Share a Healthy Environment Without Pest.
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