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The conference will be held at National Sun Yat-sen University, NSYSU. The venue
includes 1F Theatre (SC1001); B1 Classroom SC0008, SC0009, SC0012 and the

Gallery.
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SIS TEG LG AR TG AR AL I ) 3R
PR R T BT IS4G ¢ ﬁiﬁﬂizbﬁ’ﬁm\wﬁ
PR HEPET 3 A4

PC (Windows system) and projectors are provided for all meeting rooms. All
presentations must be brought to the symposium venue on a USB-key in advance of the
session. The staffs will assist you to import the file. Each speaker has 15 minutes
(including your preparation time), 12 minutes of oral presentation and 3 minutes of
Q&A.
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The posters should be mounted before the Poster Session on Oct. 22. Pushpins are
provided on site. During the poster sessions (16:10-17:00), 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 15:00 on October 23.



~ € & 35 Keynote Speech

PERY 110 7 22 p (=) 9:10-10:10

Alien longhorn beetles as rising pests in Asia:
their biology and control

Dr. Eiriki Sunamura #j4+ # 4 # 4

Senior Researcher

Department of Forest Entomology
Forestry and Forest Products Research Institute, Japan
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~ € & 35 Keynote Speech
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Psyllids, gallers and their origin: issues with taxonomy and origin
of invasive alien species

A BRE PP E R DRk B 2 RIRE A
Dr. Man-Miao Yang # & > L

Professor

Department of Entomology,
National Chung Hsing University, Taiwan
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FERY 110 © 23 p (P )9:00-10:10

Exploring the frontiers of termite biology and beyond
Dr. Kenji Matsuura i &= # 4

Professor
Assistant Director

Laboratory of Insect Ecology,

Graduate School of Agriculture,
Kyoto University, Japan
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~ € & 35 Keynote Speech

FER 010 0 23 (P ) 14:30-15:30

How genetic data aid invasive pest management:
present and future

Dr. Shu-Ping Tseng % 3 &= ## L
Assistant Professor

Department of Entomology,
National Taiwan University, Taiwan
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~ € & 35 Keynote Speech

PR 110 % 23 p (P )15:30-16:30

Global dispersal and niche shifts in invasive insects

Dr. Cleo Bertelsmeier
Assistant Professor

Department of Ecology and Evolution,
University of Lausanne, Switzerland
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09:00-10:10
Exploring the frontiers of termite biology and beyond
Dr. Kenji Matsuura
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Program at a Glance

Oct. 22,2022 (Sat.)

Time/Place SC1001
8:30-9:10 Registration/ Poster mounted/ Booths settled
9:00-9:10 Opening Welcome/ Group Photo
Keynote Speech (Online)
9:10-10:10 Alien longhorn beetles as rising pests in Asia: their biology and control
Dr. Eiriki Sunamura
Keynote Speech
10:10-11:10 | Psyllids, gallers and their origin: issues with taxonomy and origin of invasive alien species
Dr. Man-Miao Yang
11:10-11:20 Room Switching
Time/Place | SC1001 SC0008 SC0009 SC0012
OS 01-OS 04 OE 01-OE 04 OA 01-OA_04 Career Development and
11:20-12:20 | Systematics, Population | Ethology, Physiology and | Agricultural Entomology | Product Sharing
Genetics and Evolution Organismic Biology
Time/Place IF
Career counselling for students
12:20-13:50
Lunch Break 12:30-13:30 Board of Directors Meeting (SC0014)
Workshop on OE 05-OE 12 OA 05-OA 12 OM _01-OM 08
13:50-15:50 | Forcipomyia taiwana Ethology, Physiology and | Agricultural Entomology | Medical Entomology
Organismic Biology
15:50-16:10 Tea Break (1F)
16:10-17:00 Poster Time (1F Gallery)
Workshop on invasive OU 01-0OU_04 OB 01-OB 04
17:00-18:00 | insects: From policy, Urban Entomology Biodiversity, Population

science to field practice

and Community Ecology
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Program at a Glance

Oct. 23,2022 (Sun.)

Time/Place SC1001
8:30-9:00 Registration
Nan-Yao Su Entomology Research Award Ceremony
Keynote Speech (Online)
09:00-10:10
Exploring the frontiers of termite biology and beyond
Dr. Kenji Matsuura
10:10-10:20 Room Switching
Time/Place SC1001 SC0008 SC0009 SC0012
OB_05-OB 08 OA 13-OA 18 OS _05-0S 10 OM_09-OM 12
10:20-11:50 Biodiversity, Agricultural Entomology | Systematics, Population Medical Entomology
‘ ' Population and Genetics and Evolution
Community Ecology
11:50-13:10 Lunch Break 12:00-12:30 Annual General Meeting (SC1001)
OE 13-OE 15 OS 11-0S 13 OA 19-0OA 21 OA 22-OA 24
13:10-13:55 Ethology, Physiology Systematics, Population Agricultural Entomology | Agricultural Entomology
‘ ' and Organismic Genetics and Evolution
Biology
13:55-14:30 Tea Break (1F)
Time/Place SC1001
Keynote Speech
14:30-15:30 How genetic data aid invasive pest management: present and future
Dr. Shu-Ping Tseng
Keynote Speech (Online)
15:30-16:30 Global dispersal and niche shifts in invasive insects
Dr. Cleo Bertelsmeier
16:30-17:10 Award Ceremony & Farewell / Raffle
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Oral Session: Systematics, Population Genetics and Evolution
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Oral Session: Ethology, Physiology and Organismic Biology
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Oral Session: Agricultural Entomology
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Oral Session: Medical Entomology

AR EFEERLEE R 2 H

Oral Session: Biodiversity, Population and Community Ecology
mh R BE B 7

Oral Session: Urban Entomology
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Posters: Biodiversity, Population and Community Ecology
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Posters: Systematics, Population Genetics and Evolution
e ~22 - BHAFFEFEET

Posters: Ethology, Physiology and Organismic Biology
B¥EDEERET

Posters: Agricultural Entomology

A £ BER B T

Posters: Urban Entomology

FELATRE S

Posters: Medical Entomology
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metabolism and neural
transmission in honey bees
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development of an alternative
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Oct. 23,2022 (Sun.)
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Conference Agenda

Underline denotes speakers, Bold denotes competition

Oct. 22,2022 (Sat.)

Taiwan
Chao-Jung Liang, Shiuh-
Feng Shiao

(Hemiptera: Pentatomidae)
against Spodoptera frugiperda
(Lepidoptera: Noctuidae)
You-Zhen Yang, Yen-Po Lin

Time/Place SC1001
9:00-9:10 Opening Welcome
Keynote Speech (Online)
Alien longhorn beetles as rising pests in Asia: their biology and control
9:10-10:10 | by Eiriki Sunamura
[ Host: Dr. Shiuh-Feng Shiao ]
Keynote Speech
Psyllids, gallers and their origin: issues with taxonomy and origin of invasive alien species
10:10-11:10°} e Van-Miao Yang
[ Host: Dr. En-Cheng Yang]
11:10-11:20 Room Switching
Time/Place | SC1001 SC0008 SC0009 SC0012
Systematlcs, Popula1f10n Etholqu, .Phy.smlogy G Agricultural Entomology Career Development and
: Genetics and Evolution Organismic Biology . . L :
Topics . . : . [ Hosts: Dr. Ming-Ying Lin, Dr. Product Sharing
[ Hosts: Dr. Sheng-Shan Lu, [ Hosts : Dr. Ming-Der Lin, Dr. Ching-Tzu Tseng) [ Host: Dr. Chia-Hung Hsich)
Dr. Sheng-Feng Lin] Cheng-Kang Tang ) < © T “Hung st
OS_01 OE_01 OA 01
A discovery of newly- Effects of pattern on honey Evaluation of efficacy of Chung Hsi Chemical Plant,
recorded strepsipteran bee landing behavior combining Bacillus Ltd.
families and genera Hsiang-Wen Hsieh, En- thuringiensis and
11:20-11:35 | (Insecta: Strepsiptera) in | Cheng Yang Eocanthecona furcellata Major Instruments Co., Ltd.

Rentokil Ding Sharn Co.,
Ltd.
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0S 02
A taxonomic study of
Dacini fruit flies

OE 02
Alteration of adenosine
signaling by DWYV affects

OA_02
The possibility of decompose
spent mushroom substrate

11:35-11:50 | (Diptera: Tephritidae) of | division of labor in honey with soil feeding termite
Taiwan bees (Apis mellifera) Mu-Xuan Chen, Tomita
Chien-Yu Huang, Shiuh- | Wei-Chan Chang, Yueh- Takanori, Hou-Feng Li
Feng Shiao Lung Wu
O0S 03 OE_03 OA_03
New recorded species of | The physiological function of | Effects of short-term high
genus Callicera Panzer maltase in Rhyzopertha temperatures on egg
(Diptera: Syrphidae) in dominica (Coleoptera: production and adult
Taiwan Bostrichidae) mortality in melon fly
11:50-12:05 Tsung-Hsueh Wu, Shiuh- | Yun-Chuang Chen, Mei-Er Zeugodacus cucurbitae
’ ' Feng Shiao Chen (Coquillett) (Diptera:
Tephritidae)
Chuan-Chieh Hung, Ming-Yi
Chou, Yu-Bing Huang, Yi-Tzu
Weng, Su-Chin Chen, Ju-
Chun Hsu
OS_04 OE_04 OA 04
Fine-scale geographic Regulation of host replication | Identification of mutations
structure and relatedness | through baculovirus DNA associated with insecticide
patterns of the major helicase gene P143 resistance in Plutella xylostella
arbovirus vector, Aedes | Chun-Min Hsu, Yeah-Lung | (Lepidoptera: Plutellidae)
aegypti, in Southern Wu populations from Taiwan
Taiwan inferred by Rameshwor Pudasaini, Cheng
12:05-12:20 | ddRAD-seq SNPs Chang, Ming-Yi Chou, Shu-

Yi-Cheng Tseng, Jou-
Hsin Ting, Ya-Zhe Lee,
Yu-Ting Huang, Hui-
Ching Cheng, Hsin-Yi
Ho, Tsung-Han Yu,
Chin-Gi Huang, Hurng-
Yi Wang

Mei Dai
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Time/Place IF
Career counseling for students [Host: Dr. Hou-Feng Li]
Panelists:
Dr. Ching-Wen Tan (Department of Entomology, National Chung Hsing University)
12:20-13:50 Yi-Ju Chen, Assistant Research Fellow (Taiwan Agricultural Research Institute, Council of Agriculture)
Jo-Hsuan Wang, Manager (BASF)
Lunch Break,12:30-13:30 Board Meeting (SC0014)
Time/Place | SC1001 SC0008 SC0009 SC0012
Workshop on Forcipomyia Etholqu, 'Phy'swlogy R Agricultural Entomology Medical Entomology
Topics taiwana Organismic B?Ology [ Hosts: Dr. I-Hsin Sung, Dr. Jhih- [ Hosts: Dr. Cheng-Kang Tan
p [ Hosts: Dr. Mei-Er Chen, Dr. Chen- i & o eng & 1ans
[ Host: Dr. En-Cheng Yang] ’ Rong Liao] Dr. Wei-Ting Liu]
yo Chung]
1 OE_05 OA_05 OM_01
Laboratory rearing and Study of volume change of Habitat composition and the The habitat changes and
13:50-14:05 control strategies for the honey bee mushroom bodies | diversity of parasitoid wasps distribution expansion of
' ' biting midge, by nano-CT of Quadrastichus erythrinae Collesius hatorii
Forcipomyia taiwana. Shang-Jui Fu, En-Cheng Chia-Chien Hung, Sheng-Feng | Shu-Wei Kang, Kun-Hsien
Yi-Pey Luo, Rong-Nan Yang Lin and Man-Miao Yang Tsai
Huang, Mei-Ling Chan OE _06 OA 06 OM 02
A study of imidacloprid and | Reproductive potential in Retrospective investigation
2 adenosine effects on the flight | methyl eugenol non-sensitive of cat flea-associated
14:05-14:20 | A web portal for genome behavior and physiological male oriental fruit fly, Rickettsia felis in Taiwan

browsing and
transcriptome analysis
based on the de novo

mechanism of Apis mellifera
Yu Chun Lin, Yueh Lung
Wu

Bactrocera dorsalis
Mao-Nan Yeh, Wen-Jer Wu,
Ju-Chun Hsu

Nicholas T. Minahan,

Yang-Ta Chien, Kun-Hsien

Tsai
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14:20-14:35

14:35-14:50

14:50-15:05

assembled Forcipomyia
taiwana genome
Ming-Der Lin, Chia-Hsien
Chuang, Chih-Hsin Kao,
Shu-Hwa Chen,

Guan-Yu Chen, I-Hsuan
Lu, Ping-Heng Hsieh, Szu-
Chieh Wang, Jeng-Yi Li,
Mei-Yeh Lu, Chung-Yen
Lin

3

Bio-control Forcipomyia
taiwana by blocking
multi-site of its life cycle
Chuen-Fu Lin, Nian-Tong
Ni, Yu-Shin Nai

4

Needle-free epicutaneous
For t 2 DNA vaccine is
effective for preventing
and treating biting midge
(Forcipomyia taiwana)
allergy in a murine model
Yi-Hsing Chen, Mey-Fann
Lee

5

The studies of
nonsynthetic resources for
Forcipomyia taiwana
management

OE_07

Symbiotic relationship
between Taiwanese
Strumigenys and
Ectomomyrmex sauteri
(Hymenoptera: Formicidae)
Pei-Shiuan Tsai, Chung-Chi
Lin

OA_07

The life history and population
parameters of Lipaphis erysimi
(Hemiptera: Aphididae) on
three hosts

Shao-Hua Wei, Chia-Ying Li,
Wei-Je Peng, Ming-Ying Lin

OM 03

The effect of boric acid
toxic sugar bait on field
Aedes aegypti
Meng-Chieh Chiu, Jin-Jia
Yu, Yi-Chang Liao, Kok-
Boon Neoh

OE 08

Evaluation of potential
entomopathogenic fungi,
Beauveria bassiana for
controlling coffee berry
borer Hypothenemus hampei
(Ferrari) (Coleoptera:
Curculionidae)

Fang-Min Chang, Hsiao-Ling
Lu, Yu-Shin Nai

OA _08

The prevalence of
entomopathogenic fungus
Aspergillus nomius in its pest
ant host Dolichoderus
thoracicus

Tzu-Chia Chen, Chung-Chi
Lin

OM_04

Effects of far-UVC light
(222 nm) on Aedes mosquito
vectors of dengue
Ying-Hsuan Chen, Shiuh-
Feng Shiao, Kun-Hsien Tsai

OE_09

Caffeine produced in nectar
strengthens energy
metabolism and neural
transmission in honey bees
by activating cAMP signaling
pathway

Yun-Heng Lu, Yueh-Lung
Wu

OA_09

The availability of push-pull
technology for fall armyworm
pest control in Taiwan

Pei-Qi Luo, Fang-Yu Hu,
Chang-Lin Sung, Chih-Lu
Wang, Yuan-Ching Tsai,
Shyh-Rong Chang, Wen-Po
Chuang

OM_05

The role of voltage-gated
sodium channel genotypes
in pyrethroid resistance in
Aedes aegypti in Taiwan
Han-Hsuan Chung, Cheng-
Hui Tsai, Hwa-Jen Teng,
Kun-Hsien Tsai
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Rong-Nan Huang, Teng-
Zhi Yang, Hsiang-Ting
Huang, Chi-Rong Chen,
Da-Syuan Yang

OE 10

Identification of differential
DNA methylated regions
between different
development of

OA 10

Proteomics analysis of rice
lines with brown planthopper
resistance gene Bphl7
Chang-Lin Sung, Chih-Lu

OM _06

Detection of Rickettsiae in
ticks from companion
animals in Hualien, eastern
Taiwan

15:05-15:20 6 entomopathogenic fungi, Wang, Fang-Yu Hu, Yi Li, Jing-Syuan Huang, Hsi-
' ' Investigation of blood- Beauveria bassiana NCHU- Cheng-Yu Kuo, Hung-Hsi Wu, | Chieh Wang, Kun-Hsien
feeder attraction and 157, by nanopore sequencing | Chien-Chen Lai, Wen-Po Tsai
insecticide resistance in Yi-Hsuan Li, Ju-Chun Chuang
Forcipomyia taiwana Chang, Ming-Ren Yen, Yu-
Shu-Mei Dai Shin Nai
OE 11 OA_11 OM_07
Reproductive isolation of two | Effects of warming and Effects of Coelomomyces
sibling species of drought on soybean Spp. on vectorial capacity of
15:20-15:35 Pachyrhynchus weevils performance and soybean Aedes albopictus (Diptera:
' ' Yun Ho, Chen-Pan Liao, Ace | aphid-ant-lady beetle Culicidae)
Kevin S. Amarga, Hui-Yun interactions Fang-Ling Lin, Shiuh-Feng
Tseng Xian-Hong Xiao, Chuan-Kai Shiao, Kun-Hsien Tsai
Ho
OE 12 OA 12 OM_08
Individual differences in Black soldier fly is the answer of | Investigation of the larval
Solenopsis geminata the protein crisis! The habitat of Stomoxys
exploration development of an alternative calcitrans (Diptera:
15:35-15-50 Yi-De Lai, Tzu-Yen Chao, protein source in Japan Muscidae) and comparison
’ ' Chorng-Bin Hsu, Li-Chuan Lai | Chia-Ming Liu, Masami of physical control methods
Shimoda, Tadashi Andoh, Kenji | for adults in Taipei Zoo
Ishihara, Takeshi Hano, Takuya | Jia-Hong Wang, Fang-Er
Seko Li, Hao-You Zeng, Yun-
Ling Tsai, Wei-Jen Cheng
15:50-16:10 Tea Break
16:10-17:00 Poster Time (Gallery)
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Time/Place | SC1001 SC0008 SC0009 SC0012

WOI‘kSl.’IOp on invgsive Ui Biasrasilogy Biodiversity, Population

Taypras insects: From pohcy,‘ [ Hosts: Dr. Mei-Ling Chan, Dr. and Co.mmumty Ecology .
science to field practice M Cibinem Bl [ Hosts: Dr. Syuan-Jyun Sun, Dr. Yi-
[ Host: Dr. Shen-Horn Yen]) Chang Liao]

Panelists: ou 01 OB 01

Tse-Wei Chen, Director A Pseudomonas bacterium Colony foraging area and

(Bureau of Animal and that Kills permethrin- breeding structure of
17:00-17:15 | Plant Health Inspection resistant Aedes aegypti larvae | Odontotermes formosanus

and Quarantine) Pivatida Leelagud, Hui- Wen-Jun Lin, Hou-Feng Li

Mr. Tai-Cheng Liu Liang Wang, Kuang-Hui Lu,

(Conservation Branch, Shu-Mei Dai

Forestry Bureau) OouU_02 OB 02

Dr. Chia-Hung Hsieh The insecticide resistance of | Are gall sizes of Daphnephila

(Department of Forestry field German cockroaches truncicola (Diptera:
17:15-17:30 | and Nature Conservation, | under different management | Cecidomyiidae) affected by

Chinese Culture interventions parasitoids?

University) Kruaysawat Panida, Shih-Syuan Wang, Sheng-

Dr. Ju-Chun Hsu Kok-Boon Neoh Feng Lin, Man-Miao Yang

(Department of OuU 03 OB 03

Entomology, National Nest relocation motivation of | Effects of interspecific

Taiwan University) Dolichoderus thoracicus competition between two

Dr. Wen-Po Chuang Wei-Chuan Lin, Kok-Boon Anastatus species on biological
17:30-17:45 | (Department of Neoh control strategies for litchi

Agronomy, National stink bugs (Tessaratoma

Taiwan University) papillosa (Drury))

Jiun-Ye Tsai, Ju-Chun Hsu,
Hui-Yun Tseng
Oou_04 OB 04
Current status of invasive Effects of different doses of

17-45-18-00 termites in Taiwan pomelo leaves extraction to the

Hou-Feng Li, Chia-Chien Wu,
Guan-Yu Chen

butterfly oviposition behavior
Han-Hsiang Tsai, Shaw-Yhi
Hwang
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Oct. 23,2022 (Sun.)

Time/Place SC1001
Nan-Yao Su Entomology Research Award
Keynote Speech (Online)
09:00-10:10 | Exploring the frontiers of termite biology and beyond
Dr. Kenji Matsuura
[ Host: Dr. Shiuh-Feng Shiao ]
10:10-10:20 Room Switching
Time/Place | SC1001 SC0008 SC0009 SC0012
e . Systematics, Population
Mapras frigdcl\(l)enrls;;[l};;lil:;p];cl?)tl?gny Agricultural Entomology Genetics and Evolution Medical Entomology
; [ Host: Dr. Rong-Nan Huang] [Hosts: Dr. Li-Wei Wu, Dr. Ren- [ Host: Dr. Kok-Boon Neoh]
[Host: Dr. Po-An Lin])
Chung Cheng ]
OB 05 OA 13 OS 05 OM_09
The overall diversity of Assessment of the biological Discussions about various male | Investigation and
butterflies in Taiwan has control potential of new record | genitalia of Taiwanese identification on sand fly of
increased, but species entomopathogenic nematode Pristocerinae (Hymenoptera, medical importance in eastern
composition has been species against fall armyworm | Bethylidae) Taiwan
reorganized due to climate | Shao-Chi Huang, Hao-Yu Kuo, | Hauchuan Liao, Mamoru Yu-Feng Tsai, Shiuh-Feng
10:20-10:35 | change and land use type. | Siang Chang, Fang-Yu Hu, Terayama, Katsuyuki Eguchi Shiao, Kun-Hsien Tsai
Cheng-Hao Lin, Chia- Wen-Po Chuang, Jiue-in Yang
Hsuan Wei, Shin-Hung
Jiang, Kuo-Chuan Wang,
Wen-Chen Chu, Yen-Po
Lin, Yi-Ting Chen, I-
Ching Chen
OB 06 OA 14 OS_06 OM_10
Comparison of pollination | Constructing an expert system | Integrative taxonomy of Overview of occurrence,
10:35-10:50 | network and urban habitat | for greenhouse tomato key pest | subgenus Prosthodocis transboundary transmission,

establishment between

management based on Al
Smart Sensing Technology

(Hymenoptera:

Ichneumonidae: Tryphoninae:

and potential vectors of
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Taipei Botanical Garden
and Zhonghe Park

Tien Hsich, Wen-Chi Yeh,
Sheng-Shan Lu

Feng-Chyi Lin, Jiunn-Lin Wu,
Yao-Chung Fan, Ming-Hwi
Yao

Netelia) in Taiwan and its
systematic implications
Hsuan-Pu Chen, Shiuh-Feng
Shiao

bovine Culicoides-borne
viruses in Taiwan

Hau-You Tzeng, Lu-Jen
Ting, Keui-Ming Liao, Wu-
Chun Tu

OB 07

DNA barcoding and
metabarcoding as tools to
study Taiwanese leaf litter
beetles

OA 15

Seasonal dynamics of
Euwallacea fornicatus species
complex (Coleoptera:
Curculionidae) in the field of

0S 07

Taxonomical revision of
Hemerobiidae (Neuroptera)
from Taiwan

Shih-Hsiang Hsiao, Shiuh-

OM 11

Identification of Aedes
(Finlaya) japonicus complex
by morphological and
molecular methods and their

10:50-11:05 | Martin Fikacek, Fang- Taiwan Feng Shiao geographic distribution in
Shuo Hu, Bin-Hong Ho, Yi-Chang Liao, Paul Rugman- Taiwan
My-Hanh Le, Jen-Pan Jones, Fan-Ling Liu, Lan-Yu Jhen Liu, Chin-Gi Huang,
Huang Liu, Yu-Hung Yang, Shu-Jen Kun-Hsien Tsai
Tuan, Richard Stouthamer
OB 08 OA_16 OS 08 OM_12
Plants, insects, and Research on the life cycle of Identification of fruit flies Autophagy is activated
environmental changes almond moth (Cadra cautella) | (Diptera: Tephritidae) using through AMPK/TSC/TOR
Po-An Lin rearing in four kinds of by- species-specific primer pairs signaling pathway in Aedes
11:05-11:20 product of grains targeting the Internal aegypti after infection with
Tai-Chuan Wang, Kuei-Hsiang | Transcribed Spacer 2 (/752) dengue 2 virus
Hung, Chin-Hsia Lee, Wen-bin | gene Wei-Ting Liu, Chi-Han Chiu,
Feng, Me-Chi Yao Prakriti Regmi, Wen-Bin Yeh Yen-Chang Lu, Wu-Chun Tu,
Cheng-Chen Chen
OA 17 OS 09
The promising formula of Developed DNA microarray for
citrus volatile compounds that | simultaneous identification
attract Diaphorina citri thrips
11:20-11:35 Kuwayama (Hemiptera: Watchalawalee Boonmee, Wen-

Liviidae)
Hong-Ru Huang, Rong-Nan
Huang, Shiuh-Feng Shiao

Bin Yeh
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OA 18

An explore of MaxEnt
modeling used to evaluate the
invasion potential of two rice

OS 10

Reconstructing phylogeny of
Taiwan butterflies by using
mitochondrial meta-genomic

1:35-11:50 pests: Scotinophara coarctata, | method
and Orseolia oryzae. Li-Wei Wu, Ming-Yu Chen
Chung-Cheng Fanjiang, Yu-
Bing Huang
11:50-13:10 Lunch Break 12:00-12:30 Annual General Meeting (SC1001)
Time/Place | SC1001 SC0008 SC0009 SC0012
Tobi Ethology, ‘Phy‘smlogy aud Systerpatlcs, o ulat.lon Agricultural Entomology Agricultural Entomology
opics Organismic Biology Genetics and Evolution [ Host: Dr. Hui-Yun Tseng] [ Host: Dr. Yen-Po Lin]
[ Host: Dr. Chi-Yun Kuo]) [ Host: Dr. Jen-Pan Huang ]
OE 13 OS 11 OA 19 OA 22
Endosymbiont Buchnera Phylogenomics and pattern Effective strain screening of Study of control effect on
aphidicola participates in | evolution of colorful entomopathogenic fungi thrips with alert pheromone
germline development of | Pachyrhynchus weevils on Beauveria bassiana on banana application in wendan
13:10-13:25 | the pea aphid oceanic islands pseudostem weevil, Odoiporus | pomelo orchard
Acyrthosiphon pisum Shan-Min Chen, Ace Kevin S. | longicollis (Coleoptera: Yi-Hua Chen, Li Lin
Chen-Yo Chung, Chun- Amarga, Reagan Joseph T. Dryophthoridae)
Che Chang, Shuji Villanueva, Hui-Yun Tseng Po-Cheng Huang, Shiuh-Feng
Shigenobu Shiao
OE 14 OS 12 OA 20 OA 23
Host synchronous hatching | Revisiting the diversity of non- | Eriophyid mite (Acari: From occurrence and
as an anti-parasite defence | termite Blattodea in Taiwan Eriophyidae) on papaya from invasion history of tea spiny
13:25-13:40 strategy in burying beetles | Chih-Ting Hsu, Wen-Bin Yeh | Taiwan whitefly: prediction of

Syuan-Jyun Sun, Rebecca
M. Kilner

Hsuan Shentu, Jhih-Rong Liao,
Hsien-Tzung Shih

suitable distribution areas and
pest risk management
Fang-Yu Ning, Jhih-Rong
Liao
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OE 15 OS 13 OA 21 OA 24
What determines the Taxonomic study of genus Management of black rice bug The trend of research on
degree of predator Sipyloidea (Phasmatodea: on organic paddy rice cultivation | insects as animal feed
13:40-13:55 | @voidance towards Lonchodidae: Necrosciinae) in | in Taitung Bo-Wen Lin, Shu-Chen
unprofitable prey? A meta- | Taiwan Shu-Jen Tsai, Chih-Wei Wang Chang, Hsien-Tzung Shih
analysis. Shu-Ming Chang, Shiuh-Feng
Chi-Yun Kuo Shiao
13:55-14:30 Tea Break
Time/Place SC1001
Keynote Speech
14:30-15:30 How genetic data aid invasive pest management: Present and future
R Dr. Shu-Ping Tseng
[ Host: Dr. Yueh-Lung Wu]
Keynote Speech (Online)
Global dispersal and niche shifts in invasive insects
15:30-16:30 | Dr. Cleo Bertelsmeier
[ Host: Dr. Kok-Boon Neoh]
16:30-17:10 Award Ceremony & Farewell / Raffle
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REIR B T 3%

% Poster List

%~ 42 (Title)

% (Authors )

455 EEEEE 4 L F Biodiversity, Population and Community Ecology

=% 2424

2]

[ Judges: Dr. Chi-Feng Lee, Dr. Hau-Chuan Liao )

PB Ol |[M7RIFAFEAIRI BRI AITHL BFEK | GRS ATF - fE A
EFE T Li-Ting Lai, Ya-Ching Wu, Ji-
Breeding Odontotermes formosanus in different soil Yong Lai
media and analyzing its survival rate and ant channel
development ratio
PB 02 |[H#Hc? 3 %R 37 2HHETAHPHERART iz
To explore the situation of attitudes towards edible Shin-Shan Wu
insects among junior and senior high school students
in Taichung City
PB 03 itz kAR RKEF v (Raphanus sativus) 82 | £ &3 » 6 B4y » 384 &
Fv27 (Myzus persicae) 2_ % 358 Chia-Chun Chan, Ming-Chih
Effect of warming and soil water regime on radish Chiu, Mei-Hwa Kuo
seedlings Raphanus sativus and green peach aphid
Myzus persicae
PB 04 FiERB G -RIERE s p %%%fi%%f“iii.‘#‘ IFBRRAE O PIRE OB
Distribution range shift of pollinators (Hymenoptera) | #.L
under climate change in the Choshui River Basin Guan-Wei Haune. Hui-Yun
Tseng, En-Cheng Yang, Sheng-
Shan Lu
PB 05 Analyzing possible niche shift in alien populations of the | Mattia De Vivo, Jen-Pan Huang
B Indochina mantis (Hierodula patellifera)
PB 06 BOEES ARSLERE P AT UG F AT 2 MFE 2Pk S52 M
Effects of steam treatment on the soil-borne larvae and 3 F o Fiok
pupae of Zeugodacus cucurbitae (Coquillett) in the Yu-Le Chen, Ming-Yi Chou, Yi-
greenhouse Tzu Weng, Su-Chin Chen, Ju-
Chun Hsu
PB 07 oA T MCETE 2 b B E AR 3T SRk HApE
Preliminary study on the insect succession of burnt pig Tzu-Ping Chuang, Guang-Wei
carcasses in Taipei Zhang, Shiuh-Feng Shiao
PB 08 2022 & 4 B F R H T x> A E

Survey on the distribution of dengue vector mosquitoes
in Taiwan in 2022
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Hui-Ching Cheng, Yung-Cheng
Yang, Tsung-Ju Tsai, Shi-Ya Li,
Ting-Chun Shih, Ting-Xuan
Deng, You-Syuan Guo, Jou-Hsin
Ting, Yi-Jun Wu, Siang-Yi Tsai,
Yi-Ying Lin, Shu-Hung Lin,
Yen-Chieh Chiu, Wu-Chun Tu,
Chin-Gi Huang
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PS 01 | s#AAESHEL S L REs i H o Bpk
Notes on Euurobracon breviterebrae Watanabe, Kai-Ti Lin, Shiuh-Feng
1934 (Hymenoptera: Braconidae), a new record | Shiao
of Taiwan.

PS 02 + A% Py f 4 (Dicyrtomidae) 2. & = 3 x4 o '
Taxonomy of Dicyrtomidae (Collembola: Hsin-Ju Cheng, Chih-Han
Symphypleona) of Taiwan Chang

PS 03 SRR pA I ey B A 3 R M TR 2| Shen-Horn Yen, Chung-Te
A SERE B B AR (Y 3R gl Cheng, Chia-Hsuan Wei
The first molecular phylogeny of Chalcosiinae
(Zygaenidae) and its influence on classification and
inference of character evolution

PS 04 ROAE AL LR R B e & 2 $E§ #hor & | Shann-Ru Wei, Chung-Te
Heda T AT BATPAOER Cheng, Shen-Horn Yen
Integrated taxonomy of the genus Genusa
(Geometridae, Ennominae) reveals discovery of 5
new species from Taiwan and southeast Asia

PS 05 A fAiEna ik AR O~ EfEAVRE F8 4 5% | Shen-Horn Yen, Chung-Te
VEIRLE AIRET A IS O & Cheng, Tzu-Po Lin
Discoveries of the indigenous Acrolepiopsis
brevipenella (Moriuti, 1972) and the invasive A.
sapporensis (Matsumura, 1931) in Taiwan and the
implication for pest control of leek

PS 06 ABE AR ET 2 ke SR AR MIBTE thié
Discussion on systematic problems between two Zhang-Lin Chan, Yu-Feng
subspecies of Ypthima praenubila in Taiwan Hsu

PS 07 &* DNA » F & o e RE 1 hrafas R &F 2@

B BBl Pin-Hua Huang, Wen-Bin Yeh
Using DNA molecular evidence to analysis the

phylogenetic and taxonomic status of Enforia stick

insects (Phasmida: Phasmatidae: Clitumninae) in

Taiwan

PS 08 g7z B 343 (Cuprininae) 2 % A EEF T | AR ’éﬁui R B R
EORAE R B IM R ¥ =4
Systematics and evolution dynamics of insect-fern Zong-Yu Shen, Ming-Hsun
interaction in the specialized fern-spore feeding Chou, Yu-Feng Hsu, Jen-Pan
Cuprininae (Lepidoptera, Stathmopodidae) Huang

PS 09 FHAD A B DA LD Shen-Horn Yen, Chung-Te

Taxonomic revision of Psilogramma Rothschild &
Jordan, 1903 (Sphingidae) of Taiwan

Cheng, Kai-Ti Lin
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[ Judges: Dr. Chi-Yun Kuo, Dr. Po-An Lin]

PEOl |#7* KR éERBier SHA SR el My
A2 2 Ap ?‘ﬁ’c Jun-Bo Chen, Shen-Horn
Relative contribution between body and wing Yen
patterns in formation of aposematism of the
Lepidoptera by using birds in predation
experiment

PE 02 | ¥ %8485 FviHEsesir Mgk Mifpio § BE
Transcriptome analysis of scale development in Yi-Chen Chen, Yun-Ru
Pachyrhynchus weevils Chen, Hui-Yun Tseng

PE 03 |#EZ @p ' EEZAR)-RBEFSAFIERS (152 > iR
¥ TR Guan-Wen Wang, Mei-Er
cDNA cloning and transcriptional expression of | Chen
ao-amylase in Rhyzopertha dominica (F.)

(Coleoptera: Bostrichidae)

PE 04 Mass production and purification of GAL1- Yao-Kuang Tseng, Yueh-
Melittin fusion protein in a baculovirus Lung Wu, Rong-Nan Huang
expressing vector system

PE_05 doublesex frvwr % | & g5 2 T IS Ié'n’l EEF IS V'S
Isolation and characterization of doublesex gene | Tzu-Yu Su, Yi-Yan Wu,
in the coffee berry borer Hypothenemus hampei Hsiao-Ling Lu

PE 06 |Rm2ifif(Ef2p (R PHFMFZ2HBE |2 38> Pk
LR IE Tzu-Hsiu Ting, Cheng-Tse
The classification of action and initial exploration | Yang
of fighting behavior of Gryllus bimaculatus
(Orthoptera: Gryllidae)

PE_07 | BRI KT 75 FRE B R otz
The effect of light source on orientation behavior | Cheng-Hsiu Wu, Chung-Chi
of worker ants Lin

PE 08 Transcriptome of Nosema ceranae with the F VI R% 4 R4rd
treatment of Bidens pilosa phytogenic duringits | S p 5 > 41 2 > 2 4 >
infection of western honey bee (Apis mellifera) Bise » 2 TR

Yi-Hsuan Li, Zih-Ting
Chang, Ju-Chun Chang,
Ming-Cheng Wu, Yu-Liang
Yang, Wen-Chin Yang, Yue-
Wen Chen, Yu-Shin Nai

PE 09 %’ﬁf d R B RNA Freg  Sed o4l d > & F Limgk o kB Uk E
WU B B Rk A T Ping-Han Chiang, Cheng
Experimental analysis of temperature-controlled Chang, Shu-Mei Dai
microRNA female repressing system to control the
female population of Bactrocera dorsalis

PE 10 | 2%ARREZ LARI P ralinmess |l REy

B2 Al B T gt 1t s

Chun-Wei Lai, Chun-Che
Chang
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The optimization of whole-mount in situ
hybridization and immunohistochemistry on
different organs of the asexual pea aphid,
Acyrthosiphon pisum

B %5 848 Agricultural Entomology
(5% 0§ A5 4 A1)
[ Judges: Dr. Hui-Yun Tseng, Dr. Ching-Wen Tan ]

PA 01 Evaluation of selected tomato varieties for female | Manupa Pabasara
oviposition and larval performances of Wickramasinghe, Shen-
Phthorimaea absoluta (= Tuta absoluta) in Horn Yen
Taiwan and the implications for its control

PA 02 | mu®3lzxipuppicipmplich i fo | HAP 58
Y ey Yi-Shan Lin, Shaw-Yhi
Evaluation of wild Brassicaceae as trap crops in | Huang
pest management

PA_03 |wwed [ K258 2 nins T WE ¥R, B
Research on the life cycle and developmental Yi-Hao Huang, Hsiao-Ling
atlas of the coffee berry borer Lu

PA 04 | fI%* 5 X#BG R BEEY G RIBIESkfE |FERE - HB A ki
2E) I 4 Chen-Feng Yen, Yen-Chieh
Detection of rice leaf folder damage on rice using | Ouyang, Shu-Mei Dai
multispectral images and machine learning

PA_05 S EFBRIFRITAFIZ A AR AT > fiik %

Genes involved in the emamectin benzoate Mu-Hsin Chen, Shu-Mei Dai
resistance in diamondback moth, Plutella
xylostella

PA_06 | SIg$H £ % * BAHE < R ER R B
Evaluation of the sensitivity of Diaphania indica to | Chun-Yen Lee, Li-Hui Wei
pesticides

PA 07 Pl ES FHET R A8 ik MEx-F EF
Study on the control effect of different pesticide Ying-Cheng Chen, Mei-Jing
spraying methods on Scirtothrips dorsalis Hood Huang

PA 08 |MAMER | 452 2 ) Fooei Mg % A
Laboratory evaluation of the effect of insecticides Ying-Cheng Chen, Mei-Jing
for controlling Scirtothrips dorsalis Hood on lotus Huang

PA 09 | smRikh AARHE KL $25pt 2 57 FA |MEA  hER  Fi*

ER T
Evaluation of chitinolytic activity and virulence of | Ying-Cheng Chen, Hui-Ting
Purpureocillium takamizusanense strains against Lin, Meng-Lu Tsai
Tessaratoma papillosa (Drury)
’F’K # & B & Urban Entomology

PU 01 | BRItk Sz » B8 p s BingL o v A ES ERBE
Investigation on infestation and control of wE
Dolichoderus thoracicus terrestris in leisure fields Song-Ming Tasi, Hsiu-Hua

Pai, Pei-An Lee, Err-Lich Hsu

PU 02 R B

fa'liﬁ—]’f/r- ﬂ\ﬂ'-‘T‘F' =
Corporate responsibility of pest control operators

Mying-Chieh Lin
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PU 03 | =*t®p@ipide* 3 TLFEREP -1 | =RD
B REURE 5 B Anita Juan
Infrared automatic camera applied in pest
monitoring and control: Taking house rodent as an
example

¥ & & A5 Medical Entomology
% gaz8L R~ rL]
[ Judges: Dr. Hui-Yun Tseng, Dr. Ching-Wen Tan ]

PM_ 01 |BRExPREG S22 sl L P | 2 L4873 o §F7 5>
fu g 2 B4 BiE o ER
Influence of temperature and egg storage Ya-Zhe Lee, Jou-Hsin Ting,
methods on hatch rate of Aedes aegypti eggs in Yu-Ting Huang, Wu-Chun
long term storage Tu, Chin-Gi Huang

PM 02 | Functional divergence among cecropin paralogsin | f| &> § & > i1 & >

pharate adult cuticle formation of mosquito
Armigeres subalbatus during pupal development

Ha ik

Wei-Ting Liu, Yu-Wei Huang,
Cheng-Chen Chen, Wu-Chun
Tu
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Alien longhorn beetles as rising pests in Asia: their biology and control

Eiriki Sunamura
Department of Forest Entomology, Forestry and Forest Products Research Institute, Japan

Recently, the incidence of alien longhorn beetles infesting live trees has globally increased.
These beetles spend most of their lives inside trees, where they can cause serious damage.
Therefore, they are difficult to access from the outside, making their control challenging. Being
aneighbor of Taiwan, Japan has been invaded by three longhorn beetle species from continental
Asia since 2011: 1) the red-necked longhorn beetle Aromia bungii, which infests stone fruit
trees, such as plums and peaches; 2) the Asian longhorn beetle Anoplophora glabripennis,
which infests various hardwood trees, such as willows and maples; and 3) the rusty-spotted
longhorn beetle Apriona swainsoni, which infests legume trees and others. All the three species
are significant tree pests in their native ranges and have already caused damage to Japanese
trees. Moreover, An. glabripennis interferes with the reproduction of the related species, 4n.
chinensis, threatening the ecological balance. Although drastic felling of infested trees is the
ideal approach to eradicate these beetles, as adopted in North America and Europe against An.
glabripennis, it is cost prohibitive and unrealistic in Japan. This situation has driven studies
aimed at a population reduction by IPM and the development of chemical, physical, and
biological control techniques. In this presentation, I introduce the biology and control of the
invasive alien longhorn beetles, with a special focus on the case studies in Japan.
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Psyllids, gallers and their origin: issues with taxonomy and origin of invasive
alien species

78
Man-Miao Yang
Hzvd 2 FrLpfd i

Department of Entomology, National Chung Hsing University, Taiwan
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In the Era of Globalization, increasing global trade and transportation have enhanced the
magnitude of biological invasions, especially those insects with small body size and conceal
feeding habit. They are hard to find and identify. The two systems of my major research focus,
the psylloids and gall-inducing insects, completely fit these categories. Although my expertise
is the fundamental studies, mainly in systematics, evolution, and biodiversity, however, it is
incumbent to involve with the related identification and control when there are invasive cases
of these organisms. In this talk, I will share my experience on handling the invasive cases of
psylloids, gall-inducing insects and their associates in Taiwan and discuss the issues with
invasive insect taxonomy and the discovery of its origin.

M 4 3 (Keywords) @ # %_ (identification) ~ % %% 4 ¥ (phylogeny) ~ 4 # &
(biology ) ~ % (cecidology) ~ 55 & & ##* 7 /# (multidisciplinary approach )
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How genetic data aid invasive pest management: present and future

Shu-Ping Tseng
CRE ST L

Department of Entomology, National Taiwan University, Taiwan

Globalization has resulted in accelerated rates of introductions of alien species, threatening
native biodiversity, human health, and affecting the global economy. Understanding the biology
of invasive species can provide vital information that could be used to assist policymakers in
developing management, prevention, and restoration strategies. Population genetics has
emerged as a powerful tool to elucidate many aspects of an organism’s life history, ecology,
and evolution, and is now being used with increasing frequency to understand the biology of
invasive species. In this keynote lecture, I will use invasive insects as applied examples of how
genetic methods can be integrated to generate information managing invasive pests more
effectively. Specifically, I will discuss how genetic tools are used in: (1) tracing the spread of
invasive pests, (2) understanding the ecology of insect pests, (3) assessing the efficacy of pest
management, and (4) characterization of insecticide resistance mechanisms in field populations.
With continuous improvement of molecular techniques, we can expect accelerating advances
in the application of genetic tools to manage pest invasions in the future.
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Global dispersal and niche shifts in invasive insects

Cleo Bertelsmeier
Department of Ecology & Evolution, University of Lausanne, Switzerland

Increased international trade and human movement, particularly since the Industrial Revolution,
have resulted in the accidental movement of species worldwide at an unprecedented scale. Even
though it has been recognized for a long time that humans introduce invasive species, invasion
biologists have mostly focussed on the role of factors directly linked to the biology of
organisms rather than human-mediated dispersal. Understanding how globalization affects the
accidental transport of invasive species is urgent, because biological theory alone cannot
explain current invasions, or predict those likely to happen in the future. In this presentation, I
will focus on temporal dynamics, complex introduction histories and global species flows of
invasive insects. In addition to understanding the global dispersal of insects, it is important to
explore to what extent invasive species can establish under environmental conditions that are
different from those encountered in their native range. In this context, I will present some of
our recent work on climatic niche shifts in ants and discuss potential mechanisms underlying
these niche shifts.
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o #4587 (Forcipomyia taiwana) 40% % B 1 5 B 7
Laboratory rearing and control strategies for the biting midge,
Forcipomyia taiwana.

Rleskr 1y F¥a 2 g EpS
Yi-Pey Luo!, Rong-Nan Huang? and Mei-Ling Chan®
V£ &8 1Bz X £.9 #32 % § Chia-Nan University of Pharmacy and Science
2R = 4 %+ & National Taiwan University
B p #R L4 1% 4 45 National Museum of Natural Science
Presenting author's email: insecta@mail.cnu.edu.tw
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B 43 (Keywords) @ 5 #4468 (Forcipomyia taiwana ) ~ ~ £ 49% (Mass-rearing ) ~ F#
/o $is (Control strategies ) ~ % # 484 (Larvae habitat ) ~ = 2 #15 ( Citizen science )
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A web portal for genome browsing and transcriptome analysis based on the de
novo assembled Forcipomyia taiwana genome
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Mei-Yeh Lu’ and Chung-Yen Lin3'
9| Corresponding authors
"2 AB Mz A EBHRAE A3 25 F L 5d @8 % Department of Molecular
Blology and Human Genetics, Tzu Chi University
EARERMEZE A EFRSE 2 68 ¢ Department of Life Sciences, Tzu Chi

University
P LTy e T ALE R T 47 Institute of Information Science, Academia Sinica

M %5 g < F fg i3 7 ¢ Research Center of Cancer Translational Medicine,

Taipei Medical University
e Ly T B A ¥ % 7 ¢ < Biodiversity Research Center, Academia Sinica

Presenting author s email: mingder@gms.tcu.edu.tw
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423 (Keywords) @ 5 4% 852 (Forcipomyia taiwana) ~ # F1%8 37 %2 % (de novo whole-
genome assembly) ~ #& &% %8 4 7 (transcriptome analysis) ~ & &% %8 & 47 » © %t (web
portal for transcriptome analyses)
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Bio-control Forcipomyia taiwana by blocking multi-site of its life cycle

FAm * o B2h 30 2 T oy
Chuen-Fu Lin'** , Nian-Tong Ni* and Yu-Shin Nai**
'R B g’i% # % Department of Veterinary Medicine, College of Veterinary
Medicine, National Pingtung University of Science and Technology
‘R BRAPHEH ?‘:%5 B i B T #T ¥ . Animal Disease Diagnostic Center,
College of Veterinary Medicine, National Pingtung University of Science and Technology
WP @4 g E B & 4 Department of Entomology, National Chung Hsing University
Presenting author’s email: c¢flin2283@mail.npust.edu.tw

TR T AR

Forcipomyia taiwana (Diptera: Ceratopogonidae) is a nuisance blood-sucking pest to humans
in Taiwan. An F. taiwana bite causes itching and redness and usually causes serious harassment
to human outdoor activity. In terms of F. faiwana control, chemical pesticides are ineffective.
Therefore, we developed odor and traps to trap the female F. taiwana, and isolated potential
soil lactic acid bacteria (LAB) and fungi with algicidal activity and ovicidal, larvicidal potential,
respectively for blocking multi-site of its life cycle to bio-control F. taiwana.

R For

The results include: (1) Combination of fermentation extract of Acinetobacter Iwoffii, artificial
sweat, and smart traps can achieve a 60% trapping rate to female F. taiwana that compare with
shank attraction; (2) Soil Lactococcus lactis Ba4-2 produced hydrogen peroxide has algicidal
potential, which block the development of larvae; (3) Purpureocillium lilacinum NCHU-
NPUST-175 and Fusarium verticillioides NCHU-NPUST-178 had 38% and 50% mortality,
respectively was found in concentration (5 x 107 conidia/mL) at fourth instar larvae. In
conclusion, the combination of trapping female F. taiwana, algicidal activity of soil LAB, and
the ovicidal and larvicidal potential entomopathogenic fungi could block the multi-sites of
taiwana life cycle. We expect a potential to apply the odor and microbes for the bio-control of
F taiwana.

B4 (Keywords) @ & #4852 (Forcipomyia taiwana) ~ it 27 # 1% 7 (Acinetobacter
Iwoffii ) ~ 5* fa 3% /) (Lactococcus lactis) ~ fi # E ] (entomopathogenic fungi) ~ 2 4 [#
7& ('bio-control )

48



R EE S DNAK G 5 o BEG (] 2dx) a2 Ay
Needle-free epicutaneous For t 2 DNA vaccine is effective for preventing and
treating biting midge (Forcipomyia taiwana) allergy in a murine model

Fﬁ‘f\;f‘? 1,3, %a_i:,;z
Yi-Hsing Chen ' and Mey-Fann Lee?
Lo &a »&%5 i AT B b /R F* Division of Allergy Immunology and Rheumatology,
Taichung Veterans General Hospital
S SR I‘EL% & ¥ 7 % Department of Medical Research, Taichung Veterans General

Hospital
SHEBP I F FERFH ,% National Yang Ming Chiao Tung University, School of
Medicine

Presenting author's email: yhchen008@nycu.edu.tw; yhchen008@gmail.com

BT R 2

Backgrounds: Allergen-specific immunotherapy (ASIT) is capable of inducing

immune tolerance to the corresponding allergen, thereby enabling treatment of the root cause
of the allergic disease. As the treatment course of protein-based vaccines for ASIT is time-
consuming, an easily administered epicutaneous anti-allergic DNA-based vaccine is an
attractive method, especially during the COVID-19 pandemic.

Methods: We established a mouse model allergic to the biting midge, Forcipomyia

taiwana, to test the concept of the epicutaneous DNA vaccine. The experiments were
designed using two approaches: therapeutic and prophylactic. Mice were patched with 25mg
For t 2 DNA vaccine patches for one hour with a total of three treatments spaced one week
apart. Scratch bouts after For t 2 allergen challenge were used as a clinical surrogate of itch and
biomarkers for allergic inflammation were examined by ELISA, RT-PCR, and histopathology.

R NS

Results: We found that after epicutaneous DNA vaccination, the mice significantly

improved with respect to allergen-induced scratch. For t 2-specific IgE, mRNA, and

protein of IL-13 and eosinophils infiltration in the targeted skin decreased. For t 2-

specific -IgG2a and mRNA expression of FOXP3 increased.

Conclusions: We demonstrated the first needle-free epicutaneous DNA vaccine patch

that is effective in preventing as well as treating biting midge allergy in a murine model. The
mice showed improvements in their allergic condition both clinically as well as in allergic
inflammation. The mode of this anti-allergic DNA vaccine may have the potential for use in
other specific immunotherapies for other allergens.
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The studies of nonsynthetic resources for Forcipomyia taiwana management

FEE 0 PEL  FALR BT PTG
Rong-Nan Huang, Teng-Zhi Yang, Hsiang-Ting Huang, Chi-Rong Chen and Da-Syuan Yang
® > % /4~ & National Taiwan University
Presenting author's email: rongent@ntu.edu.tw

FTRFEL R/ MRS

v B # ¥ (Forcipomyia taiwana) 887 ¢ ¥4 ~ 5 4p B B g > f2 F1H ?”u/\ & 5l4e 2
jl)‘»ﬁﬁ%i”gﬁ’ﬁ> pEL R RBEEAE S Fr/?gﬁﬁ’»?‘ifﬁ—_ £z - o7
MBS AR LA LF L RERP AL R p¢%ﬂT Lhie o L} %

BAAUAEEERNE BHFIUvRELALFA S Fp APy 2y L3 F
HEFERGE SBEET 2R UERELE EORE

FR/EFHIRT T

B SRS B A ] 3k 3k (Chlorella sp.) $ A AP M chd £ Fr4]iT% ;5
FRA P L~ F R ‘/E%fr;iﬁw%ff%w BT F drdlak  pteb o §fEe
ALger B 2 B2 4Gt g T 5P B E o éﬂg_&m}tw;‘ R R VIS o 2804

HoRAN N EHIHFLL S i’v’# ;@ e 4 L% (Stigmaeidae) ~ ¥5 7. (Salticidae) % b% ik
WERFFOFEVEIEEFI AR S SRS ALEY 0 A HIER S RPEE 0
RUEEHBRET § ;fg BEARE: o v B Bhu vk (it =) 2 B 3% (Pheidole spp.) ¥t
o AREE R 2 PR VR RTE FIRHER IS (-) o BRGOEERRE
BAo GRS EEER (2) FRTHIRRA FEdamUe ()
SHIRE G xR R AR F F RS AR R AL r“““kJ gk 4 32 4 o

B 43w (Keywords) © 5 % 4% ¥ (Forcipomyia taiwana) ~ 7 # 3 1 (nonsynthetic

resource) » % & (natural enemy )

50



2 ket B B RENTY
Investigation of blood-feeder attraction and insecticide resistance in
Forcipomyia taiwana

Shu-Mei Dai
R = ¢ 2 % & National Chung Hsing University
Presenting author's email: sdai5497@dragon.nchu.edu.tw
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Colony foraging area and breeding structure of Odontotermes formosanus

ik - 21048
Wen-Jun Lin and Hou-Feng Li
Department of Entomology, National Chung Hsing University
Presenting author's email: wenjunlin@smail.nchu.edu.tw
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Fungus-growing termite, Odontotermes formosanus, plays an important role in the nutrient
cycle of forests, decomposing dead plant tissue and providing the main protein source for many
arthropods, reptiles, bird and mammals. However, its subterranean life style makes it difficult
to be studied. Its colony territory size, colony density and breeding structure remain unknown.
In the Xiaping Tropical Botanical Garden, 4 monitored plots (50m x 50m), a total of 484 wood
stakes is conducted to trace the population activity of O. formosanus. We used eight
microsatellite markers to identify colony boundaries of O. formosanus in Xiaping Tropical
Botanical Garden at December 2021, the most active period of O. formosanus, and examined
their colony breeding structure.

R N R

Microsatellite genotype analysis shows that there are at least 29 colonies in the 4 monitored
plots, 19 colonies belong to simple colony, containing one pair of reproductives and 10 colonies
(10/29, 34.5%) belong to mixed family, containing more than one pair of reproductives. Colony
density varied among the four plots, 18, 5, 3 and 3 colonies found in the four plots. There are
termite individuals of 28 colonies only be detected in a single wood stake, and maximum
foraging distance is less than 5 m and only 1 colony maximum foraging distance is 30 m.
Comparing to the Asian subterranean termite, Coptotermes gestroi (Wasmann), studied in the
same location, which maximum foraging distance is 80 m, 56 m and 0 m, the colony foraging
area of O. formosanus is quite small. This research can be helpful to trace the population
dynamic of O. formosanus and is the first study that examined the breeding structure of O.
formosanus in the field.

M 4 3 (Keywords) @ »~ # 2 9 ik (Odontotermes formosanus) ~ e # & £ 7]
(Microsatellite ) ~ j. & # F] (Foraging area) ~ % 7.5 # (Breeding structure) ~ 5 ¥¢it
( Pleometrosis )
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Are gall sizes of Daphnephila truncicola (Diptera: Cecidomyiidae) affected by
parasitoids?

IE 2 HKEFE i
Shih-Syuan Wang, Sheng-Feng Lin and Man-Miao Yang
Rz ¢ @& 8P 8 % Department of Entomology, National Chung Hsing University
Presenting author's email: redwssh2000@gmail.com
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Effects of interspecific competition between two Anastatus species on
biological control strategies for litchi stink bugs (7essaratoma papillosa

(Drury))
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Jiun-Ye Tsai, Ju-Chun Hsu and Hui-Yun Tseng
R 4%~ 8 B8 & Department of Entomology, National Taiwan University
Presenting author's email: 109632012@ntu.edu.tw
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Anastatus parasitoids are used for pest management (such as control of Tessaratoma papillosa)
in Taiwan and many other countries around the world. For example, Anastatus fulloi have been
released across Taiwan for biological control. Another species, the native 4. formosanus was
found to display interspecific competitive behaviors that drove away other wasps on egg
masses, a phenomenon which was not observed in 4. fulloi. We studied interspecific
competition between released 4. fulloi and native A. formosanus to determine if mass-released
parasitoids oppress native Anastatus populations. In this study, we hypothesized that (1) The
fecundity and sex ratio of A. fulloi or A. formosanus will be affected by interspecific
competition with adequate resources. (2) The offspring of A. fulloi or A. formosanus will be
affected by the sequence of parasitism on the same host eggs. We collected A. fulloi and A.
formosanus from the field for mass rearing in our lab, then observed offspring from one egg
mass parasitized by two Anastatus spp. simultaneously or sequentially.

R N R

We found no significant differences between single A. formosanus and A. fulloi in host egg
utilization (parasite rate), but the number of eggs increased with the number of 4. fulloi
individuals. However, different amounts of caged 4. formosanus displayed similar parasite
rates. Furthermore, when two species of parasitoids coexisted, the total parasite rate was lower
than that of A. fulloi alone, indicating that the competitive behavior of single A. formosanus
may influence other individuals on the same egg mass, regardless of whether they are the same
species. We plan to study whether mass release of A. fulloi to achieve strengthened control may
cause local extinction of native A. formosanus due to compression of living spaces.

B 43w (Keywords) @ T *-| #2 (Anastatus ) ~ #8F #%% (Interspecific competition ) ~ 2
¥ 175 (Biological control ) ~ % # ¥ (Parasitoid wasps )
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Effects of different doses of pomelo leaves extraction to the butterfly

oviposition behavior
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Han-Hsiang Tsai and Shaw-Yhi Hwang
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The overall diversity of butterflies in Taiwan has increased, but species
composition has been reorganized due to climate change and land use type.
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Comparison of pollination network and urban habitat estabhshment between
Taipei Botanical Garden and Zhonghe Park
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DNA barcoding and metabarcodmg as tools to study Taiwanese leaf litter
beetles

Martin Fika¢ek', Fang-Shuo Hu', Bin-Hong Ho'!, My-Hanh Le? and Jen-Pan Huang?
! Department of Biological Sciences, National Sun Yat-sen University, Kaohsiung, Taiwan.
2 Biodiversity Research Center, Academia Sinica, Taipei 11529, Taiwan.
3 Department of Entomology, National Museum, Cirkusovéa 1740, Prague 9, Czech Republic.
Presenting author's email: mfikacek@gmail.com
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Soil arthropods are crucial components of tropical forests, as predators and litter transformers.
Their species-rich fauna is sometimes compared to tropical coral reefs. Beetles are the most
diverse group of soil arthropods in species numbers, and good indicators of forest history and
quality, but we lack data about their biology and ecology. In most cases, we are even unable to
identify adults, larvae remain completely unknown, and basic data about species diversity are
missing. The goal of our ongoing study is to fill in this gap: to provide easy DNA-based tools
for species identification and bring the first data about the species diversity, ecology, and
biology of these beetles in Taiwan. We aim at optimizing protocols allowing quick and cheap
identification of specimens (barcoding) or samples (metabarcoding), using Oxford Nanopore
(ONT) sequencing. We have used samples from central Taiwan (Huisun) and are adding those
from across Taiwan now.

R For

The data from Huisun indicate that a single 6-liter sample of sifted leaf litter contains 14-55
beetle species, including 2-9 species present only as larvae. Our sampling in 2019-2021
revealed 147 species per locality on average, representing 52—66 % of the real species richness.
19 % of all species (in 13 families) were represented only by larvae. Only 12 % of species (in
11 families) were found in adults as larvae, and larvae of some diverse or abundant groups (e.g.,
Pselaphinae, Hydrophilidae, Curculionidae) were not found at all, possibly due to their
seasonality and specialized habitat preferences. The discovery of larvae allowed us to perform
detailed studies on larval morphology and biology in some species (e.g., Oxyomus,
Stenochinus). Our ONT protocols allow quick and cheap DNA barcoding of leaf litter
arthropods, and we are currently working on their adaptation for metabarcoding data.

i 422 (Keywords) : biodiversity, identification, nanopore sequencing
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Plants, insects, and environmental changes
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Po-An Lin
Rz &%+ 5 52348 % Department of Entomology, National Taiwan University
Presenting author's email: poanlin@ntu.edu.tw
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It is increasingly recognized that the interactions between plants and insects are mediated by
multiple abiotic factors, which are crucial in the climate change context and essential in the
general plant-insect interaction contexts.

R For

Using several examples from my previous works, this talk aims to demonstrate the importance
of abiotic factors in influencing the ecology and evolution of plant-insect interactions. We will
also discuss future directions and critical current topics in plant-herbivore interactions on a
global scale.

M43 (Keywords) @ {54 #7187 # (plant antiherbivore defense ) ~ -k (water ) ~ 224 3+

i B (abiotic stress ) ~ £ (light) ~ ¥4 % & 2 3 ¥ % (plant-insect interactions )
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A discovery of newly-recorded strepsipteran families and genera (Insecta:
Strepsiptera) in Taiwan

g oE S g
Chao-Jung Liang and Shiuh-Feng Shiao
R4 %~ 8 5n A8 % Department of Entomology, National Taiwan University
Presenting author's email: b08612001@ntu.edu.tw
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The hidden biodiversity of Strepsiptera in Taiwan has barely been discovered since 1985. Only
five species belonging to two families of Stylopidae and Xenidae were recorded before, and no
other recent study has been conducted. Several newly-recorded species of Strepsiptera in
Taiwan are presented in this research based on morphological identification, including two
genera from newly-recorded family of Myrmecolacidae, one genus from another newly-
recorded family of Elenchidae, and the other two genera from Xenidae. This is an approach to
further discovery of Strepsiptera in Taiwan.

R For

Three strepsipteran families were discovered, while two of which are newly-recorded in
Taiwan. According to the host specificity and morphological identification, members from
Xenidae could be identified as cf. Deltoxenos iwatai and cf. Macroxenos piercei; members
from Myrmecolacidae are Stichotrema asahinai and Myrmecolax sp.; the member from
Elenchidae is identified as Elenchus sp. The scarcity of Strepsiptera specimens reflects the
demand for more intensive collection in the future. The biodiversity of Strepsiptera underlies
deeply within their potential hosts. With more parasitized hosts or free-living males to be found
could the discovery of these unique insects keep on going.

423 (Keywords) : Strepsiptera, Myrmecolacidae, Xenidae, Elenchidae, New records
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A taxonomic study of Dacini fruit flies (Diptera: Tephritidae) of Taiwan
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Chien-Yu Huang and Shiuh-Feng Shiao
Rz &%+ 5 52348 % Department of Entomology, National Taiwan University
Presenting author's email: dolphinfishhuang529@gmail.com
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Fruit flies (Diptera: Tephritidae) are regarded as economically important agricultural pests.
Approximately 1/3 of the species which their larvae are fruit borers. Damages to the host plant,
including both ovipositor punctures and larval feedings, can lead to fruit rot and premature
drop. Severe infestation on commercially produced fruits may cause considerable crop loss.
While each of the major pest genera of fruit fly have limited natural distribution, some species
have invaded regions beyond their native range.

Threat of the introduction of pest fruit flies necessitates the imposition of restrictions on
imported fruits in the world. Species of the tribe Dacini are native to tropical regions including
South-East Asia. While non-pest species are associated with a narrow range of known host,
certain pest species are polyphagous with wide host range. Thus the taxonomic study on Dacini
fruit fly species of Taiwan can be both scientifically and economically important. This study
aimed to revise Dacini fruit fly species of Taiwan. Specimen were collected through McPhail
trap baited with male attractants methyl eugenol and cuelure. During 2020 to 2021, a total of
404 trapping sites were set up throughout Taiwan, and the samples of fruit fly were collected
once every two weeks.

R NS

A species checklist of Dacini fruit fly occurring in Taiwan is revised, including 30 previously
reported species and one newly recorded species of Bactrocea abbreviata (Hardy, 1974). Keys
to genera and species of tribe Dacini, along with basic information for each species, namely
taxonomic status, global distribution, attractants and host records, is provided.

B 4 3@ (Keywords) : % § & f (Tephritidae) ~ % £ § #% *% (Dacini) ~ 4~ # &
(taxonomy ) ~ 4 % (Taiwan )
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New recorded species of genus Callicera Panzer (Diptera: Syrphidae) in Taiwan

Tsung-Hsueh Wu and Shiuh-Feng Shiao
Department of Entomology, National Taiwan University
Presenting author's email: billst95@gmail.com
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Callicera Panzer is a small genus in Syrphidae, only about 12 species have been found in the
world till 2020. Callicera belongs to Eristalinae, and has beautiful bumblebee-like appearance.
It is easily identified from its subfamily by its special and long antennae. Larvae of Callicera
lived in tree hole with decaying materials, and female adults sometimes visit flowers or
appeared around the tree holes for oviposition. In Taiwan, only one species, C. aenea (Fabricius,
1781), has been recorded in early 20th century. Considering the separating distribution and
similar appearance of C. aenea and C. aurata, this Taiwanese old record might be a mis-
identification and need to be reconfirmed. Specimens was collected mainly by net sweeping,
and preserved in 95% alcohol until pinned.

R NS

In August, 2021, we collected one unrecorded species which is different from C. aenea, but
more looked like C. aurata. Many Callicera male adults hovered on the mountain top of Mt.
Yuanzui. In July to September, 2022, this species was also collected in Mt. Yuanzui and Mt.
Sanjaoi. We have tried to find their larval habitats near the collecting sites of those male adults,
but no female adults and larvae were found in these two years. To know more information
about their active period of adults and habitats of larvae, more fieldwork is needed.

i 423 (Keywords ) : Eristalinae, Callicerini, hover flies, taxonomy
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Fine-scale geographic structure and relatedness patterns of the major arbovirus
vector, Aedes aegypti, in Southern Taiwan inferred by ddRAD-seq SNPs
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Discussions about various male genitalia of Taiwanese Pristocerinae
(Hymenoptera, Bethylidae)

BirlrZa=2, 1052 2
Hauchuan Liao', Mamoru Terayama® and Katsuyuki Eguchi?

iFscra b £4 B ¢ 75 % B ¥ ¢ 23 Hualien District Agricultural Research and
Extension Station

“§ 4 438 & s Department of Biological Sciences, Tokyo Metropolitain

University
Presenting author's email: hachiliao0808@gmail.com

Zﬁ\fw‘j‘a’ Rl

BT R 2

BRAE R FR P LB A FNRA R Fent F AR F A o L mF A ﬁ;};'m
Ef@ﬁ%?ﬁ”%fg"°$§%§s§:p*+EF}§i£t‘r§;:}u f,‘gpvb_;#)\)\*ﬂl‘__yr_ﬁ% ﬂ.me
FARsk o BV ERAE LT L P T IRE 2 ﬁ%&ﬂm?ﬁoiwrfiﬁﬁag
i*&—‘%ﬁf* Bl f6 5 fcfbengs ity FIAHEFSFA BRAH T3 2 o Fp

AT AL BRI A RPN S 0 LR AT R IR A R T

P £ AR -

S/ FWmIEN Fom
WAL eI F3ATRE A 2448 0 IR LER 5 P R EN
Pl o M R S BN E A MATLR o U E PR L A fh b oo
bz d ARG R %Eév'ﬂ‘ﬁi #H o B fh2. B paramere ¢ % B R AT
- R efE s By ’ﬁufﬁF’* WY F PR ek IR o TPt i & I basiparamere &
harps mﬁﬂ;bﬁ BHELS G4 «u;]%frﬂ‘*% BRI PR F;ﬁ_u_} A BT B0 19
T o2 ¥l ERFS DR IRAL S

%LL —,\p‘li m_,—é—_% > {EF'L%
EREE ARt T mﬁ%’T“bﬁ JORREDBEAR o B B g2 B ahpe s o

uﬂf%‘\;\j\"g#ga )ﬁé‘_'ﬂ'ﬁﬂz‘o

SN F_*

i

B 4 3 (Keywords) : % # #%& (parasitoid wasp) ~ % it f# (phylogeny) ~ » 3

( molecular )~ A} f& (morphology )

67



OS 06
:?:,_; A A Prosthodocis I (P332 P @ 4R340 D fm PRt & 4L BdR id
B) EEAHERY
Integrative taxonomy of subgenus Prosthodocis (Hymenoptera: Ichneumonidae:
Tryphoninae: Netelia) in Taiwan and its systematic implications
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Highly diverse nocturnal parasitoid wasps in genus Netelia were mainly identified to species-
level by their specialized male genitalia structures since the similar external appearances.
However, the male genitalia structures of subgenus Prosthodocis are simplified while their
further descriptions were neglected, making the species delimitations unclear. Konishi has
proposed diagnoses for some Taiwanese species and some probable misidentifications in Asia,
but precise species identifications of subgenus Prosthodocis in Taiwan remain pending, and the
relationship between Prosthodocis and other subgenera is also unknown. In this study,
taxonomy of subgenus Prosthodocis in Taiwan is revised by integrative approaches, combining
external morphologies, male genitalia structures, egg morphologies as well as the phylogenetic
reconstruction by partial sequences of COI and 28S genes and molecular-based species
delimitation. Implications for their systematics are also discussed.

R For

Only five species in subgenus Prosthodocis were recorded from Taiwan in the past, but we
have recognized eight morphospecies in Taiwan based on male genitalia, including two newly
recorded species. However, molecular evidence suggested low genetic distance between two
morphospecies with distinct male genitalia structures, and cryptic species may exist in
subgenus Prosthodocis. The subgenus Prosthodocis was also resolved as a non-monophyletic
group in our study which mixed with the obesis-group in subgenus Apatagium. In conclusion,
the species diversity in subgenus Prosthodocis in Taiwan is underestimated, and more
comprehensive samplings are needed to revise the taxonomy and clarify the phylogenetic
relationship of this commonly-seen nocturnal wasps.
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68



0S_07
o AR P AR P e JE S ST
Taxonomical revision of Hemerobiidae (Neuroptera) from Taiwan

o AL & EE
Shih-Hsiang Hsiao and Shiuh-Feng Shiao
Rz o %+ 8 A 248 % Department of Entomology, National Taiwan University
Presenting author's email: sean91612@gmail.com

TR WAL AR

#hi&F1 (Hemerobiidae) %32 p ¥ ehg = < > 22 F 55 600 7 B 44 o 4 g (28
Febdpin  HIFZ @ BER{IPHEDESEI S/ SHA TR 2 R e
‘-’”7@;9* C B s A G OH e E BB Micromus timidus 15 5 B sk B o 3 8 1

T mﬁ%ﬂ«bip’uﬁfpwf”ﬁ PofEd o RaF il Eat AR ERAFHE D
r.,éf‘m&’hxh/)é\%\plﬁ’“ CHEctERARE o AL RARMEA o A IRATFE B R A
b R AL o 4 F e wépfv‘;gkﬁggf;;%xﬁ,p el Y o

SRS m/IET o

P mr%ra 3 10 21 8k > B ¥ 5 Sympherobius ¥ 6 A AL A 0 B A
- k%29 b—@ N Y Q[FFJ@?)EF:’ 2\ fpy EFMV;%%-J_»';JF 10 #.*:30713%?«7@_,

44 gtm*,,,ﬁ_? MR s enfict 0 U Z iF S g iR g RS 0 dom
KL ‘7;? (costal area) 5 2 # % » ®22 MP fr CuA *% &LTF g & ~ "84~ "% (Rs vein) #cE
o AP PR APVAPEL DD Z o AFRRENFSITHT A8 H Ak
YoF - RS E M RS AR R 50 FTe (3 R RS SR 0 i T
fRARIZ ARy P L R AP R o A7 B %P o % 18 B Micromus
timidus F= 9 1 Micromus numerosus ¥ & e/ 1755 % &7 > B fé — i Rs "} ARk T 1=
oz CoA™R 5 = A FRavkT BB 430 A H 2 B 5 3 MfaiT R o

-

B 4 (Keywords) @ A @ 4 i Bl £ & (Geometric Morphometrics) ~ #% 32 P
(Neuroptera) ~ 46 #1 (Hemerobiidae ) ~ 4 #5 % ( Taxonomy ) ~ Micromus timidus

69



0S_08
Identification of fruit flies (Diptera: Tephritidae) using species-specific primer
pairs targeting the Internal Transcribed Spacer 2 (/752) gene

Prakriti Regmi and Wen-Bin Yeh
Department of Entomology, National Chung Hsing University
Presenting author's email: regmiprakriti@gmail.com

BT R 2

Many fruit flies damage seriously on fruits and vegetables and have been listed as quarantine
pests in the world. Agricultural production can incur massive losses if they are not controlled
within the timeframe specified. Through agricultural products or crop transportation, they can
establish in newly found localities, posing a global hazard. Eggs and larvae concealed inside
agricultural products are usually difficult to detect. Morphologically, immature stages shall be
reared to adulthood for identification, which is time-consuming and occasionally unsuccessful.
It is critical to identify them promptly, efficiently, and properly to prevent them from spreading.
In this study, species-specific primer pairs using internal transcribed spacer 2 sequences were
designed for 9 fruit flies, i.e., Bactrocera minax, Anastrepha distincta, Bactrocera carambolae,
Bactrocera caudata, Bactrocera cucurbitae, Bactrocera dorsalis, Bactrocera tau, Bactrocera
tryoni, and Ceratitis capitata. Authenticity in specificity and capacity of the developed species-
specific primers were evaluated by visually analyzing the gel profile for the appearance of a
clear band in solely targeted fruit flies.

R NS

Results in multiplex PCR showed species-specific primer pairs accurately amplified the
targeted fruit flies and did not have cross amplification, i.e., no diagnostic bands were found in
the nontargeted fruit fly species. Obviously, the designed species-specific primer can be applied
at the quarantine port of crops entry to identify fruit flies at their immature stage. Benefits of
these specific-primer applications can be acquired by lowering the DNA sequencing cost and
shorting the procedures in experiment time from two days to about four hours.

i 423 (Keywords) : Fruit Flies, Quarantine Pests, Multiplex PCR, Internal Transcribed
Spacer 2
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Thrips identification traditionally based on adult female, while insufficient recognizable
characters usually made identification difficult. Molecular evidences applied to clarify the
taxonomic debate has been demonstrated over a lot of species complex of insects. Among the
known molecular markers, nuclear internal transcribed spacer (ITS) with high variation was
commonly used to distinguish the closely related species. It has widely used to design specific
primers for some specific identification as well as probes for a number of insects in terms of
DNA chip application. In this study, we developed DNA microarray based on ITS2 to improve
the efficiency of traditional molecular identification to identify a number of thrips
simultaneously. Species-specific probes in range of one to 21 were developed for 67 thrips
species. Both adult and nymphal individuals were examined from countries, including China,
France, Indonesia, Japan, Taiwan, Thailand, and the United States.

BB

A total of thirty-two thrips species with recognizable signal intensity more than 100 were
examined although not all designed specific-probes shown the specific signal. The cross-
hybridization in some probes between Frankliniella fusca and Frankliniella williamsi within
the Frankliniella group was observed. In Thrips group, a few specific probes of Thrips
hawaiensis and Thrips florum also have cross-hybridization to each other, but the cross signal
was lower than the specific ones. Our findings show that a DNA microarray based on an ITS2
specific probe can be a reliable, impartial, and predictive tool for identifying multiple thrips
simultaneously, although results shown some designed specific-probes do not have
hybridization signal on target species.

i 423 (Keywords ) @ DNA microarray, Biochip, Molecular identification, ITS2, Thrips
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Reconstructing phylogeny of Taiwan butterflies by using mitochondrial meta-
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The order Blattodea comprises more than 7500 species worldwide. Most of the species inhabit
various environments outdoors with diverse morphologies, ecologies and behaviors; while
some of them are being sanitarily and economically significant pests. The taxonomic studies
of non-termite cockroaches of Taiwan were first taken out in the 19th century and thriving in
the 20th. In these studies, the specimen examinations and descriptions were commonly
insufficient, especially for the non-sanitary cockroaches which are usually not easy to collect
and have sampling biases; therefore, it is possible that their diversity in Taiwan has been
underestimated. On the other hand, many cockroaches bear sexual dimorphism, which gives
difficulty in associating the sexes of given species correctly. To have better understandings of
non-termite Blattodea of Taiwan, we employed both morphological and molecular data from
museum collections and newly obtained materials to identify and delimit cockroach species.

R N R

To date, a total of 6 families including 75 species and subspecies in 32 genera of non-termite
cockroaches have been recorded from Taiwan. This preliminary investigation revises a few
erroneous records, while some new records and undescribed taxa are further proposed. Males
and females of some sexually dimorphic species can be successfully matched by COI barcode.
Morphological and molecular evidences also demonstrate that the species Margattea
persipicillaris (Karny) might comprise several separate species and Blattella karnyi Princis
along with Blattella formosana (Karny) is likely to be a species complex. Some basic
information and taxonomic issues regarding Taiwanese fauna are also revised and discussed.

423 (Keywords ) : Blattodea, taxonomy, diversity, DNA barcode, Taiwan
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Effects of pattern on honey bee landing behavior
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Baculoviruses are often used as biocontrol agents and protein expression vectors. Autographa
californica  multicapsid  nucleopolyhedrovirus  (AcMNPV) and  Bombyx  mori
nucleopolyhedrovirus (BmNPV) are the two most thoroughly studied baculoviruses and both
have been extensively applied in the expression of eukaryotic recombinant proteins. Although
they share highly similar genome sequences, their host ranges do not overlap. Previous studies
have found that amino acid mutations in DNA helicase P/43 enable AcCMNPV or BmNPV to
infect nonpermissive cell lines. In addition to viral factors, alteration of host carbohydrate
metabolism is also an important factor which determines the host specificity of baculoviruses.
However, the specifics of this mechanism currently remain unclear. We hypothesized that DNA
helicase P43 may regulate virus host range by affecting host DNA replication processes. We
therefore tested host nucleotide biosynthesis relative gene expressions following baculoviruses
infection and analyzed newly synthesized DNA of post-infection host cells for verification of
this effect through DNA synthesis.

R/ B

Nucleotide biosynthesis relative gene expressions of permissive host were found to be higher
post infection. However, the newly synthesized DNA was suppressed. This indicates that
baculovirus may regulate virus host ranges by affecting host DNA replication processes. To
clarify the relationship between DNA helicase P/43 and host DNA replication, we plan to test
the combination between DNA helicase P/43 and host DNA; if we find that viral DNA helicase
combines well with host DNA, this may serve as a basis to discover further information related
to infection host ranges that can be used to improve current protein expression systems.

R 43w (Keywords ) : Baculovirus, Helicase, Host specificity
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Honey bees are important pollinators of ecosystem and agricultural systems, but their
populations have declined over the past fifty years. The aim of this study was to investigate
whether imidacloprid causes physical damage to honey bees, in hopes of finding new ways to
rescue honey bee colonies. Our experiments were separated into two parts. In the first part, we
sought to understand whether imidacloprid affected the foraging ability and flight behavior of
honey bees. In the second part of the experiment, we examined whether addition of adenosine
can eliminate the effects of imidacloprid. We treated three groups of honey bees with sugar
water, an imidacloprid solution, and imidacloprid mixed with adenosine solution, respectively.
Pollen collection volumes, movement trajectory and wing beat frequency were measured, as
well as neurotransmitter content and energy metabolism gene expression levels in honey bees
flight muscles.

R NS

Our results indicated that imidacloprid reduced the pollen collection volumes and affected the
foraging ability and flight behavior of honey bees by shortening movement distance and wing
beat frequency. Imidacloprid also impacted on nerve conduction, causing a rapid increase of
octopamine content and short-term energy metabolism gene expression levels, leading to
muscles fatigue and energy imbalance, and lowered honey bee activity over the long-term.
Compared to the imidacloprid-only treatment, imidacloprid mixed with adenosine promoted
carbohydrate metabolism, allowing cells to produce more energy and reducing the negative
effects of imidacloprid. According to our study, we have confirmed that imidacloprid
imbalanced the energy supply of the honey bees and caused negative impacts on the flight
behavior and physiological mechanism of honey bees; adding adenosine can increase the
energy production in the bees and recover their flight ability and foraging abilities. In future,
we plan to explore further applications for adenosine in apiculture.

M 4 25 (Keywords) : Apis mellifera, imidacloprid, adenosine, flight behavior, energy

metabolism
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Evaluation of potential entomopathogenic fungi, Beauveria bassiana for
controlling coffee berry borer Hypothenemus hampei (Ferrari) (Coleoptera:
Curculionidae)
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TR T AL AR

The coffee berry borer (CBB) Hypothenemus hampei (Ferrari) is the major pest of the coffee-
producing countries in the world and caused economic losses in the coffee industry. With the
concern that chemical control is harmful to the ecosystem, an alternative eco-friendly
management strategy such as microbial control emerges as the times require. Herein, a total of
thirty-three fungi were isolated from CBB cadavers and primarily selected by using larvae of
Tenebrio  molitor  Linnaeus (Coleoptera: Tenebrionidae: Tenebrioninae). Two
entomopathogenic fungal (EPF) isolates, NCHU-271 and NCHU-272, displaying fast insect-
killing activity, were subjected to molecular identification, bioassay, and infestation test against
CBBs.

R NS

Based on the molecular identification, the two EPF isolates were Beauveria bassiana and
hereafter named ‘“Beauveria bassiana -NCHU-271 (Bb-NCHU-271)” and “Beauveria
bassiana - NCHU-272” (Bb-NCHU-272). Both of Bb-NCHU-271 and Bb-NCHU-272 caused
100% mortality at 8 days post inoculation (d.p.i.) (LT50= 4 days) by spraying 108 conidia/ml
conidia suspension. Furthermore, an infestation test was performed to evaluate the differences
in CBB control efficacy between the treatments of “CBBs exposed to EPF first” or “coffee
fruits exposed to EPF first”. Our results demonstrated that the “CBBs exposed to EPF first” of
Bb-NCHU-272 exhibits lower survival rates and higher mycosis rates than those of Bb-NCHU-
271 significantly. The control effeteness of Bb-NCHU-271 and Bb-NCHU-272 were slight in
the “Coffee fruits exposed to EPF first” treatment. Two EPF isolates showed controlling ability
to the CBBs either before or after CBBs borer into berries, while application of EPFs before
the CBBs infestation is recommended.

B 4 3 (Keywords) : & 2 E f] (Entomopathogenic fungi) ~ v 7 & (Beauveria
bassiana ) ~ w25 -|- & (coffee berry borer, Hypothenemus hampei )
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Caffeine produced in nectar strengthens energy metabolism and neural
transmission in honey bees by activating cAMP signaling pathway
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Department of Entomology, National Taiwan University
Presenting author's email: f07632017@ntu.edu.tw

TR/ R/ A2

Caffeine is a common secondary metabolite in a rage of plant genus like Coffea or Citrus. As
a protective chemical to plant, caffeine is produced at a level that is toxic to other organisms in
leaves or seeds, preventing the consumption by herbivores. Interestingly, caffeine also exists
in nectar in non-toxic level, thus pollinators such as honey bees also absorb caffeine during
pollination. Previous studies discovered that caffeine combined with sugar reward induced
stronger long-term memory and foraging ability of honey bees. However, the mechanism of
caffeine to provide the benefits above is still under debate. Here, we focus on the interactions
between adenosine receptor and caffeine, the antagonist. Behavioral experiments, chemical
assays and molecular approaches were performed to investigate the complex mode of actions
of caffeine in honey bees, especially to their central nervous system.

R/ B

Cyclic AMP (cAMP) assay and proboscis extension response assay results indicated that both
caffeine and adenosine exerted comparably biphasic effects and no antagonistic effects was
observed. The increasing cAMP level induced the phosphorylation of transcriptional factor
CREB and activated the expression of down-stream genes expression related to energy
metabolism and synaptic plasticity. Calcium imaging and neurotransmitter analysis results
revealed that caffeine intake significantly led to more vigorous neurotransmission activity. In
conclusion, consumption of caffeine in nectar by honeybees could boost honeybees’ energy
metabolism via activating cAMP signaling pathway, and this activation subsequently increased
neurological functions and may eventually improve long-term memory. Our study provides a
new explanation to the mechanism of caffeine, which is different with previous concepts. The
phenomenon of biphasic effects also demonstrates the potential of the interaction between
adenosine receptor and another G protein-coupled receptors (GPCRs) in honey bee’s brain. If
so, this will be one of the first records of GPCR complexes among insect models.

i 422 (Keywords ) : Honey bees (4dpis mellifera), Caffeine, Adenosine, Energy metabolism,
Neural transmission
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Identification of differential DNA methylated regions between different
development of entomopathogenic fungi, Beauveria bassiana NCHU-157, by
nanopore sequencing
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BT R 2

The entomopathogenic fungi (EPF), Beauveria bassiana is an important and commonly used
entomopathogenic fungi (EPF) for microbial control. The whole genomic DNA methylome of
one promising EPF isolate, B. bassiana NCHU-157 (Bb-NCHU-157) was investigated by
Oxford Nanopore Technologies (ONT) in this study.

BB

The whole genome of Bb-NCHU-157 was resequenced by NGS and ONT. There are 16 contigs
with 34.19 Mb and 50% GC content, which composed of 10,848 putative protein coding genes
for the first genome draft. In the genome of Bb-NCHU-157, two putative DNA
methyltransferases (DNMTs) were found, including Dim-2 and C-5 cytosine specific DNA
methylase. Both of DNMTs showed higher expression level in mycelium stage than those of
conidia stage, besides, the C-5 cytosine specific DNA methylase showed much higher
expression level than those of Dim-2 in both different life stages. The whole genomic DNA
methylation of Bb-NCHU-157 was unmasked by ONT. The global methylation level of
mycelium stage is higher than that of conidia stage in both gene and transposon elements (TE)
regions. Furthermore, the TE showed higher methylation frequency than gene region,
especially in CHH site. In the gene regions, the high methylation frequency was found around
the transcription start site (TSS) and transcription end site (TES). Moreover, the CG and CHG
methylation are mainly happened in the promoter an intergenic region, while CHH methylation
located in the TE region. Genes located in the DMR are commonly classified into the GO terms
of DNA binding (GO:0003677), DNA-binding transcription factor activity, RNA polymerase
I[I-specific (GO:0000981), nucleic acid binding (GO:0003676) and protein serine/threonine
kinase activity (GO:0004674) for hypermethylated in mycelium. The evaluation of DNA
methylome in Bb-NCHU-157 by ONT provide new insight in this field. These data will be
further validated and explored to the epigenetic regulation during development of B. bassiana.

M 42 3 (Keywords) @ Oxford Nanopore Technologies (ONT), entomopathogenic fungi
(EPF), Beauveria bassiana, DNA methylation, differential DNA methylated regions (DMR)
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Reproductive isolation of two sibling species of Pachyrhynchus weevils
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Individual differences in Solenopsis geminata exploration
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Endosymbiont Buchnera aphidicola participates in germline development of the
pea aphid Acyrthosiphon pisum
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TR AR

In the asexual viviparous pea aphid Acyrthosiphon pisum, we have pinpointed the route of PGC
migration which leads the germ cells to reach the embryonic gonads. However, we have not
identified what signals guide the PGC migration. We observe one unique feature of PGC
migration in the asexual A. pisum: the migrating PGCs are closely associated with the primary
endosymbiont Buchnera aphidicola throughout embryogenesis ever since its initial invasion to
the gastrulating embryo. We thus hypothesize that B. aphidicola may play a role in transmitting
the attractive signals released from the embryonic gonads or producing repulsive signals to
restrict PGCs on the right route of migration.

R o

By eliminating B. aphidicola with antibiotics and tracing the germ cell development with the
germline marker gene Apvasl, an orthologue of the conserved Drosophila vasa (vas), in the
asexual 4. pisum, we pinned down that the obligate endosymbiont B. aphidicola participates
in the growth of germ cells during embryogenesis of 4. pisum. B. aphidicola is involved in: (1)
the proliferation of PGCs, of which cell proliferation of PGCs in the aposymbiotic 4. pisum
slowed down during invagination of the germ band and at the following stages, and (2) the
germ plasm synthesis in the embryo with the formed germ band and the subsequent
developments. These findings reveal that B. aphidicola is essential for aphid germline
development and firstly indicate a developmental role of Buchnera in insects.

B 4 37 (Keywords) @ & 2 #7  (Acyrthosiphon pisum) ~ = 5. 3 * [ (Buchnera
aphidicola) ~ p £ # 24 % (endosymbiont) ~ # 7 fm® (germ cells) ~ 2 78 ‘wm *¢ # &

( germline migration )
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Host synchronous hatching as an anti-parasite defence strategy in burying
beetles
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TR AR

Group formation is key to group survival as a potential anti-predator strategy that dilutes the
risk of attack per individual. For many egg-laying animals, within-clutch egg hatching
demonstrates substantial variation, ranging from asynchrony to synchrony, thereby resulting in
emergence of temporally different group sizes of offspring. While synchronous hatching is
generally assumed to be adaptive in response to predation risk, direct evidence testing this
hypothesis remains rare. Here, we hypothesised that synchronous egg hatching counteracts
parasitism by the mites Poecilichirus carabi in the burying beetles Nicrophorus vespilloides.
Burying beetles transport mites to carrion resource upon which both species breed, but mites
could predate newly-hatched beetle larvae.

R NS

We showed that eggs hatched more synchronously when female beetles reproduced in the
presence of mites than their absence. We further tested the adaptive significance of hatching
synchrony by experimentally manipulating the hatching patterns as highly synchronous,
synchronous, and asynchronous broods, in the presence or absence of mites. We found that
mites reduced the reproductive success of beetles only when the larvae hatched asynchronously,
which in turn, resulting in higher reproductive success of mites. Our results suggest that female
beetles can adjust egg hatching patterns as a defensive strategy to swamp the mite predation
risk, thereby enabling more offspring to survive.

B 43 (Keywords) : 4 @ b *& (predation risk) ~ F % “&i* (synchronous hatching)
1 % % (burying beetles ) ~ %t # &% (phoretic mites) ~ % 4 ( parasitism )
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What determines the degree of predator avoidance towards unprofitable prey? A
meta-analysis.
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Predators can often learn to avoid unprofitable prey through conditioned learning. The degree
of predator avoidance towards a certain prey can be quantified as their attack probabilities - a
low attack probability would signify high avoidance. Although it would be intuitive to
hypothesize that prey unprofitability is an important determinant of predator attack probability,
a few other factors can also play a role, such as property of the unconditioned stimulus (toxin
or bitterness), the manner in which predators encounter prey (sequential or simultaneous), and
the property of the conditioned stimulus (color, pattern, color and pattern, color and other [size,
taste, and odor]). To test whether these factors determine predator attack probabilities against
prey, I meta-analyzed 46 avoidance learning studies that quantified predator attack probabilities
in an avoidance learning context. I used generalized linear mixed models, with attack
probability as the response variable and the three aforementioned factors as predictors.

R For

Overall, toxic prey resulted in moderately lower attack probilities than prey that were only
bitter in taste. The attack probailities were also moderately lower when unprofitable prey were
associated solely with colors, compared to when pattern cues are used or when color cues are
coupled with either size, taste, or odor. Using both color and pattern cues as conditioned
stimulus elicited highest attack probabilities, suggesting that these cues were less effective for
predator education. Lastly, predators had lower attack probabilities when unprofitable prey
were presented simultaneously with profitable prey. This suggested that predators which
encounter prey in a more sequantial manner in nature (e.g., sit-and-wait predators or when prey
do not congregate) might avoid unprofitable prey to a lesser extent. These findings have
important implications to predator-prey interactions and the ecology and evolution of warning
signals, highlighting the fact that predator avoidance is more than a consequence of prey
unprofitability.

i 4 3 (Keywords) : avoidance learning, classical conditioning, warning signals,
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Evaluation of efficacy of combining Bacillus thuringiensis and Eocanthecona

furcellata (Hemiptera: Pentatomidae) against Spodoptera frugiperda
(Lepidoptera: Noctuidae)

Br otk o
You-Zhen Yang and Yen-Po Lin
IR S & %3 £ % Department of Plant Medicine, National Chiayi University
Presenting author's email: yuj2000212@gmail.com

AL R A

w2 p (Lepidoptera) ~ it f (Noctuidae) 2 # 7 & i (Spodoptera frugiperda (J. E. Smith))
2019 # r o BRE BT 2N F AL A (Poaceae) T4 2 A o g4 B (Bacillus
thuringiensis) & B Fic T HEF ¥ L H AL - BE IR ES T FRE

HER % L

Lo Eliprcd BT 0 BHAREZ PEwT 2 30 EHE S AFETH -
&ﬂ,A§a¥%4mﬂw%“#%*“W***ﬁAM*ﬁ*mmﬁ*%°§ﬂ%
FETAGRA S ABFIHGEROT LR FRKS FUAEFR? 272 055
PIT 53 AR E HIL (IPM) 2 £ & 4 (FHES - oot F R SRR R BICR - A1 0 &
Fr@#Ene By adisp 4{% % #* (Hemiptera: Pentatomidae) # & |+ % %I 3 Bafe "Nﬁ %

(Eocanthecona furcellata (Wolff)) 2 &% & % (aizawai strain) gk 4 Fi& 7 & o 7 ipf 7 &
LR B P8~ R FEIRARRFRABF I EEFTHRHLT A
R

N Ry

£ ;ﬁg ij\% ‘?\" M‘E ﬂ.ﬁ#&ﬁ%ﬁ’; }?]%/%’—/li’ pé‘%?“ ’ '?: i’ l?/r'%' 0 ?3» 100% -
ﬁ:ilﬁ?uﬁ~%3%4ﬁxﬂﬁﬁéu$$é’: 3@%%wﬂ4&gmw
TALELG R KA T o Wy PR R o S S RRA A RLFEA
FE SR ER o TR RS AR o e BRI R FE S

ReFEL ¥R L TR

B 4 3 (Keywords) @ # {7 & @& (Spodoptera frugiperda) ~ # * 7 (Bacillus
thuringiensis ) ~ % e Ff\fﬁ % ( Eocanthecona furcellata) ~ 2 1 }7 i (biological control )

95



OA 02
RS MABAD G 27 FHTER
The possibility of decompose spent mushroom substrate with soil feeding
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Eftects of short-term high temperatures on egg production and adult mortality in
melon fly Zeugodacus cucurbitae (Coquillett) (Diptera: Tephritidae)
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AATPERGIZT R E 96% PR F M AR HRE oA RREFHE RN
CARBRERYFERRE CHRFRIATBS[ 2 5o THELG S AT D
Frglier o B R T R N K AMEFEROe AR ZHG ) W AT B

4 IR o

i 4 3 (Keywords) : F ¥ (Zeugodacus cucurbitae) ~ ¢ i+ ¥ 1F (systems
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TR AR

The diamondback moth, Plutella xylostella (Linnaeus) (Lepidoptera: Plutellidae), is a serious
pest of crucifers and notorious for developing resistance to insecticides. The present study
investigated the insecticide resistance and mutations frequency of P. xylostella populations
collected from five major cruciferous growing areas in Taiwan. The mutations frequency in the
nicotinic acetylcholine receptor (nAChR), voltage-dependent sodium channel (VDSC) and
ryanodine receptor (RyR) to these populations were determined. In nAChR, three amino acid
deletion and a6 intron 9 mutations, and in VDSC F1845Y and V18481 were identified.
Similarly, in RyR, E1338D, Q4594L, 14790M, 14790 K, and G4946E mutations were detected.

BRI

Bioassay results showed high levels of resistance to spinosad, indoxacarb, metaflumizone, and
chlorantraniliprole in the surveyed populations except in Taichung. The resistance ratios ranged
from 2.376 to 1,236-fold for spinosad and 24.63—1,511-fold for indoxacarb. Similarly, those
for metaflumizone and chlorantraniliprole, were 2.563-76.21- and 4.457-683.0-fold,
respectively. To date, only G4946E mutation was detected in these field strains. More
identifications of mutations frequency are going on, hopefully, all the mutations will be
determined in the near future. These findings are useful for the effective control and insecticide
resistance management of P. xylostella.

R 43w (Keywords ) : Diamondback moth, Insecticide resistance, Mutation frequency
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Habitat composition and the diversity of parasitoid wasps of Quadrastichus
erythrinae
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T4k # |- ¥ (Quadrastichus erythrinae Kim) ¢ 8 & Z 114 & (Erythrina) 54 > ** 2004 &
rERoE S PT AR "/‘ET %*ﬁ*ﬁ“ﬂ Bie  RAELTAHAA2REBEBOAp ST X
RBE R R v E R E TAEL T B %EEHERERPER DAY A2 &Y
A A F e (conservatlonblologlcal control) o AT 7 -4+ 5% IR 13 B EEFTH L >
AR EER ] Tkm 2 483 A dt > Z R s s i okl s ERE 2 3 2021
£10% 22022& 17 ZBPeFPdk & BHIER = BHLEHE- 10-15cm 5 T 2R
BB omiciE o ENRREF RN REFETATEAN  FHF LR R
B A B M A A L N DA RPN SE L P

F5/EH/IET BT

S Eu B A SR AE § 2L A Ly 2582 BF BB A K 15 53
Ao 2 s it ﬁimAprostocetusfellx bR H58% F 9B RELY F o kd o B B R
AT R o R REAITRIE T F A SR e R s B B
TEFWHAZ I ORBIALFRIFARSIBER - AP SRR D2 BEF
AR IEIFREINAN PRI 5 o a Pl - TSN SR
cflr 2 B RT HF A SRR KRR RATRE B RBERC] c B 4
Hu 52 A 88%  URZHEAEE D b F 22 isES 2 51 o

T

M43 (Keywords) © ¢4 # -] ¥ (Quadrastichus erythrinae) ~ ¥ ¥ % = (Habitat
composition ) ~ 4 4= % k£ (Biodiversity ) ~ & 2 #% (Parasitoid wasp ) ~ ¢ & % & (Gall

inducing insect )
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Reproductive potential in methyl eugenol non-sensitive male oriental fruit fly,
Bactrocera dorsalis
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\ 2

" &7 4 (methyl eugenol, ME) £ 4L = % ¥ ¥ (Bactrocera dorsalis) 24513 % 7% % e
BRgr 0 TG BRFEFMFNL T S ABRREZY AR PP ILFTH o ME ¢ 40
Pt E 2 40 RITE LG NI A ME B ST hstim o T AL @ R AR 0 A
Cooft ME PR B 4 B BE R AR % RN HE > A RHEY 3K
B M vt B 0 g IR ME 7 AvR dRwsend gE (T 5 B o

R/ FT

BRI ALY o SR8 £ & ME (8 3 X g a4 R
AEFPME chzeis 2 4 BE A oL g B Sepisent BER P %Y 0 ME AR & 4 4
S ME kB 160 LR EEFF 04 ME 3 TR hatis o gt ¢b > 2284 ME AR 22
S ME R B0 HA L AFPFREFLE 6 AR 7 R 5 f s> Lk
<&%szgﬁﬂwﬁwwﬁﬂﬁ PRy (AT 4) A2 D w R
Fomofgfranimit XA F T o @ 4 ME # ATR enes A 58 ME ek B2 18- R
ML F TR IR o FRAm o B w9 JR A iE ME iE 4 ATR RMs > F| b o 2y By an
FpdA<L3 ME 5T > 2 g 22dsend 54 o @ {0 (75 5 %7545k it
FoRF SRS 0 HTRIB L AR I G RR 2T KD G Tk

i 4t 2 (Keywords) : 4% F W (Bactrocera dorsalis) ~ 7 &% 7 % i (Methyl
eugenol ) ~ % & % ¢ (Mating chance) ~ 4 7@ B+ (Reproductive potential )

101



OA 07
B (AP L RN AF L2 R EEEAE
The life history and population parameters of Lipaphis erysimi (Hemiptera:
Aphididae) on three hosts
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AN

% %7 X2 p (Hemiptera) ~ ¥ 27§ (Aphididae) > 5 st v B2 [ AT 4 > ¥ 4
BLFEpirrdLpd  WARFEFy R HFL o LRI FLE D FRORE A
i&ﬁﬁﬁ”*iﬁ?&%ﬁ?’**ﬁ”ﬁﬁ‘%m’ﬁéﬁimﬁ#‘\ﬂ’
Wiy G H 2 H W E o AT 25°C ~ Ap$HR A 80% ~ ik 12:12(L:D) 2 ik f
NFTEF-HEEBT 2R AR I FIEPEFSFL  FAGEY LA B2 RES
EOoRMBARFASAAAS B2 EHLARZIPE -

R

T

Bkl

BEUNFEE -HEERGL ARPMDPFAIETER YA ERFALR o 2
FIREFAUE 514561 2 504 p > NHFI 2 FTHEFEFREL c S/ T
TESHEZ R A0 5 14711547 %2 1317 p - = B % 7w w 8 (APRP) 2 > ¥ %
7aa 8 (TPRP)**H &> & 9 % 053 % 6.14 p ; % 7 % # (Reproduction days) **
HETEE S 1350p « 5w ~HEZ2 B2 THo8mEsn5 683277922
47.50 offspring/female > M+ F2 R EEF c RFELRY > FIEF HEF2 B 22
B F (Ro) » % 5 6597~ 73.82 2 38.00 offspring/individual ; p #3478 5 (r) 2 ¥ &3
M () L RE 0 AuE 04065 2 15016 day ! s TR SRR (T) % FEE
21037 pEE a3 Eg A ILI2 P P&E -

~

A

i""‘*"
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The prevalence of entomopathogemc fungus Aspergillus nomius in its pest ant
host Dolichoderus thoracicus
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e 34 o33 ik (Dolichoderus thoracicus) % o 5%%%33@%? Ao b d e R NARRFT
(Supercolony) » 2 & &% & Z $%Fl ~ S2ig = F3f 0 2 %I F) (Aspergillus nomius)
» 1% IR DR G RFD F D Pl N RPGFRG - BB DA B RA R

BRI RAL G E T Y PP TR @i 4 U2 HHRA LA F RGBT
npﬂ LA IsEAMNT (T o FlPt AFT 7 48 (1) R R4 S F T P ahfrk &
BERARFE T @Y A P8 & # 2 (Microbiological culture) 1 2 T pF R & fF il 4 F
J& (Real-time PCR) # Bl = K FPE 75 > QB EWREAH 27 F % wBlCLPFT
GAEEY F EF R il (3) R EER T 2 (LC-ESI-MS) # TYC640 % 18
FIRIBRE 75 84 F (Aflatoxin) e iR] =R 2 1% 5 R A s mg ik ehd o b ip WA T A

I,‘io

R/ Y FT

AFPTRERPIIBBHELEE M PFRAETETEREFRYGF BTRIE R F X
T 5 3.03%; AEEA2 R I RBERAFAFREE Y T/ T 364% ; LC-ESI-MS
RS E TYCO40 Fth - A EFE AL+ M4 % Bl B2 ﬂ\zﬂﬁmwmf%
HMEF 237 F i mEF RNRBRER Y RS LRPFF Y REBLDE LR % -

B 437 (Keywords) © & %9 55 33 8% (Dolichoderus thoracicus) ~ 'z % $§ 7] (Aspergillus

nomius ) ~ & {7 % (Prevalence rate ) ~ 4 4 I# ;> (Biological control )
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Taiwan
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REBHLATE N R T4 BARIAL CRAPEFFEIRELT o d R
Y M EG EBEY e AREFEAY - BERGA - AT BB
i#¥ (push-pull technology) # 34 $*# FE J i ¥ Tl o fadfkjivi v B & (F
P BIELERES > SELERESFIFEFESTA LS R D wiﬁg'ﬁ
AT X e kg 4 Pl e R A R o T G ATE AL P TR D
ke G AP TEREHp P ERRT HREGE

AL AR BIMA > F-ML L EREINFIZIFRET R L FEE ao

A wESF  ENG e FRRDALY o ptoh s BRAET T N Fe sk
Ak T ARR RS o B ENHT AR RER S L RET RS D RS

Fipd 2 b fru&afNiGFaig S8 H2 L8 ~ 385 3t F.

FR/EFHIBET T

Ao {2 P ?&}amEﬂ%HﬁﬁXFﬁ&4¢muléﬁgFﬁ$%°t”f’%ﬁﬁ%
Mgy 2 Sfdl @y AEFIAYALTE 3EFE&KII AT BFLE
;@u%?Mﬁm#?hwwgwua%@*%wwﬁw
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Proteomics analysis of rice lines with brown planthopper resistance gene Bphl7
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# & & (Nilaparvata lugens (Stal)) 5 i & cRAsE fi2 - » B 2 B FF {50 v Bavgs
FANEG BIRERFEER KSR ERE S THE > &0 FRRERE
%éo&?%iﬁAP%%m«ﬁ%iﬁ%@ﬁ&ﬂangﬁﬁﬁjﬁaﬁﬁ:i

PR A2 g e SR A P e T AP EE R T Bphl7 4o ik
fet Ml En BT EF o Juffaz,g, B8 IR24 2 % 5 Bphl7 Fufd 7l

Tl R % (near-isogenic line) (NIL-Bphl7) te R f&ad@ibffie % 0% ~ % 1% ~ % 4%
FI* o jmfE & 7R R R 2R 2 2 & 4 (sequential window acquisition of all
theoretical fragment ion spectra ; SWATH) 4 45 # £ i v 548 £ 3R o

FR/EFHIRT T

THRIBEETEL SIS BEY R0 o X GEINEST RN 192 /8
O FRAREAN - BELAAATT UFR A E T L PR BEA
FHOARR o LE- KV RF 1 AT 4AFDRke TR A0 AFF 73% 0 F
&é%miiﬂ:@%@mu3¢443@}w,*m%mi&%ﬂ;$1%ﬂ$4%
742 B Fe FAMARE R o B P WA ﬁﬂ raesg [R24 &2 NIL-Bphl7 & -k
forfin AR A2 BRLEG LR > 27w NIL-Bphl7 7 { B2

K e
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Effects of warming and drought on soybean performance and soybean aphid-
ant-lady beetle interactions

%’)EJ% Mo R g
Xian-Hong Xiao and Chuan-Kai Ho
=i 354 gFa 7 i 4 5587 # Institute of Ecology and Evolutionary Biology,
National Taiwan University
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Climate change events, such as warming and drought, will occur more often in this century,
but their interactive effects on food security (e.g., crop production) and species interactions
(e.g., herbivory, mutualism, predation, and antagonism) remain unclear. To help fill this
knowledge gap, this study investigated how two climate change events (warming and drought)
may interactively affect 1) crop growth and production, and 2) species interactions (e.g.,
mutualism and predation) on crop plants. Specifically, this study focused on a crop system in
Taiwan, including soybean plants (Glycine max), aphids (Aphis glycines), lady beetles
(Cheilomenes sexmaculata), and ants (Anoplolepis gracilipes). We conducted a laboratory
experiment with a 2x2x2x2 factorial design, including the temperature (control/+3°C warming),
soil water content (control/drought), ant (presence/absence), and lady beetle (presence/absence)
treatments. Note that each replicate of a treatment combination at least had aphids on a caged
soybean plant. We recorded crop performance, aphid populations, and ant and lady beetle
mortality.

BB

The results show the following: 1) Warming and drought commonly interacted with each other
and species interactions and affected crop growth and production, suggesting that any
estimation on crop production based on individual factors only may not reflect the reality. 2)
Under warming, lady beetles significantly suppressed aphid population, implying that
biocontrol of pests (aphids) by natural enemies (ladybeetles) may become more efficient under
warming. 3) Under warming, ant mortality increased with lady beetle presence, suggesting that
warming may intensify the lady beetle-ant conflict (i.e., predation on pests vs. mutualism with
pests). Taken together, the results suggest that evaluating food security this century should
consider the interplay between abiotic (climate change) and biotic (species interaction) factors.

B 423 (Keywords) © # i % & (climate change) ~ 8 it (warming) ~ 52 % (drought) -
#8323 i¥* (species interaction ) ~ #r & % 2 (food security )
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alternative protein source in Japan
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The black soldier fly (Hermetia illucens, BSF hereafter) has been considered a novel protein
source because its larvae convert organic wastes into high-quality protein. A large-scale BSF
rearing system has been developed in many countries, however, a similar system could not be
implemented in Japan because of some social concerns. In addition, the composition of organic
wastes in Japan is highly different from those countries. Therefore, it is necessary to establish
an applicable rearing system for BSF in Japan. To assess the performance of BSF larvae when
they are feeding on organic wastes in Japan, 24 types of wastes including Toufu, Natto, Shochu
lees, and coffee residue were used as BSF feeds. Twenty BSF larvae (7-day old) were weighed
and fed with organic wastes (100g, water content ca. 70%) under 25°C with 60% RH, and the
performance was evaluated after 7 days. Subsequently, the ratio of coffee and bread residue
was combined and adjusted for developing an optimum diet for BSF. Finally, the effects of the
BSF meal were evaluated by measuring the growth of seabreams (Pagrus major) through
feeding trials. Several fish feeds, which contained different ratios of fishmeal and BSF meal,
were prepared for the trials. The growth rate was recorded individually.

The survival rate of BSF larvae on organic wastes was higher than 85%, but the weight gain
varied with different waste categories (0.2 — 148%). In addition, BSF larvae showed the best
performance when they feed on a 3:1 ratio of coffee and bread residue. The rearing experiment
of seabreams suggests that the substitution of fishmeal with up to 50% of BSF meal does not
affect the growth of seabreams negatively. These results indicate that BSF is a promising and
sustainable protein alternative for the use of aquaculture.

B4t (Keywords) @ 2.-ki= (black soldier fly) ~ v & % # (protein crisis) ~ 7 # /&
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Assessment of the biological control potential of new record entomopathogenic
nematode species against fall armyworm
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The fall armyworm Spodoptera frugiperda (FAW) invaded Taiwan in 2019. It caused serious
economic production loss of corn, sorghum, and rice, and no effective management method is
currently available for organic farms. Many studies have shown the efficacy and discussed the
environmentally friendly benefit of applying entomopathogenic nematodes (EPNs) for
agricultural pest management. However, no local EPN product are available on the market in
Taiwan. Therefore, this study aimed to (1) extract local EPN populations through soil baiting
and white trap techniques, (2) identify the EPNs and their symbiotic bacteria through culture-
based and molecular methods, including morphological measurements and sequences analysis
of ribosomal genes, and (3) evaluate their parasitism efficacy against FAW through inoculation
experiments.

Fx/FWmIET EoT

During 2019 to 2020, soils from 45 sites in Northern Taiwan were surveyed for EPN. Two new
record species, Pristionchus pacificus and Oscheius myriophilus, were extracted and identified.
After further isolation and culture processes with selective media, Serratia marcescensand
Achromobacter insuavis were isolated from P. pacificus, and Cupriavidus spp, Pseudomonas
spp. Variovorax spp. and Stenotrophomonas spp. were isolated from O. myriophilus. Among
them, C. malaysiensis and V. paradoxus resulted in 41% and 30% mortality rates after
inoculation on FAW 3rd instar larvae, respectively. Moreover, suspensions of 6 bacteria isolates
reduced the FAW pupae eclosion rate significantly after injection. These isolates belong to P
putida, C. alkaliphilus and C. malaysiensis. In sum, this study describes two new record EPN
species in Taiwan, provide the information of their symbiotic bacteria and the biological control
application potential against FAW. Our findings set a foundation for local EPN research and
future product development.

109



M 4t (Keywords) @ & # % & (entomopathogenic nematode) ~ # 7 & @& (fall
armyworm ) ~ 2 4~ [# j» (biological control ) ~ % # m{F (symbiotic bacteria) ~ #7.% &fd

(new record species )

110



OA 14
% AIFER e R firMeET AP 2E poh s
Constructing an expert system for greenhouse tomato key pest management
based on Al Smart Sensing Technology

*rhE L E &IT 25 2 g dh
Feng- Chyl L1n Jlunn L1n Wu?, Yao-Chung Fan? and Ming-Hwi Yao?
" B4 g B ¥R "Lrl,@ LaS SE LN Apphed Zoology Division, Agricultural Research

Institute, Council of Agriculture
TR ®Bx B Faa 424 % Department of Computer Science and Engineering, National
Chung Hsing University
FErk b4 ¢ B ¥ % 4T E ¥ 1 42% Agricultural Engineering Division, Agricultural
Research Institute, Council of Agriculture
Presenting author's email: fclin@tari.gov.tw

BRTAFEFRASHT R TRARLRA TR 2 A IR TAMRT S CERT
P S Br R Y FIT R 1T a A o ERA A KB LR
vﬁ,y)_g;,,:kugﬁj,t*#,x@ A4 #&rgﬁrggﬂlg 3 o j\/p:r f@’# A # %R
BERE R a0 BT A-8FE R L (Bemisia argentifolii = B. tabaci b type ) # 2 %

£ RRBHE S KA RRS SR RS RIS S RER A LR S
L/AEF/E > 2P AR BTED S 5 A BEE FA AR EAL ST &
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The Euwallacea fornicatus species complex, commonly referred to as shothole borers (SHB),
is native to South- and Southeast Asia, but has invaded many locations over the globe. This
complex includes four cryptic species that infest a wide range of plant species including several
economic crops. Their hidden lifestyle inside wood could lead to an underestimation of the
impact of these beetles on their host plants, consequently the economic impact of these beetles
in crops in Taiwan is unknown. Here, we determine the presence of these beetles in four crops
in Taiwan: avocado, cocoa, tea and lychee. Infested logs were collected from each of these
crops, and adults emerging from the logs were identified using their COI sequences. We also
used sticky traps with attractant lures to monitor their flight dynamics in these crops.

R For

The peak flight activity of the species complex occurred between October and March based on
monitoring data from four orchards. The beetles were identified as E. fornicatus s. s. Eichhoff,
E. kuroshio Gomez & Hulcr, E. perbrevis Schedl and a taxonomically ambiguous taxon, simply
referred to as H22 here. E. fornicatus s. s. is the most dominant taxon in Taiwan, followed by
E. kuroshio, H22 and E. perbrevis. Although temperatures in Taiwan were favorable for SHB
flight over the majority of the year, the peak flight of the SHB coincided with the driest time
of year. In contrast, flight activity during the summer months was consistently low, coinciding
with the summer monsoon rainfall, suggesting that precipitation is a key factor affecting their
flight activity. This study provides a baseline information of species composition and annual
activity of SHB that would be conductive to management of this pest in Taiwan.

i 423 (Keywords ) : ambrosia beetle, polyphagous shothole borer, Kuroshio shothole borer,
tea shothole borer
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Research on the life cycle of almond moth (Cadra cautella) rearing in four
kinds of by-product of grains
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W E A 1':3_»5@%4\%;':%@1 Fibhd o AERMI KA G RIR o AT 4
B bRl A o A u ;@ BEEZ AR T G ATEAEE
BRIY A AR IE S LR R R T I ST R e SR T PRl s % ﬁP :
WP Z e B A PR FThRATIEAN A FRF B A 22 RN FE A RFE
l&ﬂgﬁiig@ﬂ% o

SRS m/IET o

&SP af AT 2 st Py 5 3.15~324 % o 2 B R A 1 AR R
s s et K R Bcko® 0 W3 17.8 % H SR AR P EE 0 A B G 2273
2436 2 3334 % HY AR SpEpae T Uty o RS KRN G B FE
ﬁ%ﬁ%:ﬁ%%;ﬁﬁj%m;'°%ﬁmﬁﬁﬂ**ﬁﬂ#é?%a TR
AR 85 564~824 % o bt A feis e B A Pl X5 183.2~196.4 3f -
KPP EARFAR - AFIFRIR S RAERELH 24 £ A T2 BEL
BACPHEE  ART MY RS T L AT b sms s A L e A .

R 43 (Keywords) @ #s sifit (Cadra cautella) ~ & 4 8 % (food substrate) ~ 2 &
(life cycle ) ~ 254 (grains) ~ & A 4 (by-product )
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eh s PR IRREE B TR L O
The promising formula of citrus volatile compounds that attract Diaphorina
citri Kuwayama (Hemiptera: Liviidae)

T ARE T TECRE TR
Hong-Ru Huang', Rong-Nan Huang ' and Shiuh-Feng Shiao !
"W B ¥ £ 7L & =& 42 Master Program for Plant Medicine, College of
Bioresources and Agriculture, National Taiwan University, Taipei, Taiwan
2R 48 F e B 8  Department of Entomology, College of Bioresources and
Agriculture, National Taiwan University, Taipei, Taiwan
Presenting author's email: yah90254@gmail.com

TR/ R 2

EERA # & (Diaphorina citri Kuwayama) & 4 i Sl el & B A > H R 2 #
R S L« R EE o AP E S F ks £ BT s o R Y A s
BB AT A R (5 50 F KA L F A 47 T R (GC-MS) i 748 A 1 £ 4 4
FI* Y AR REFHE AL BRI L L AR A RIER AR A Tk o

YA FRsET o o A A AR T 6218% MF AN o A AR
MAR B EFFe EIRERREF T ARHEALARKBLEIE > 2 100 ppm 5
Bk R ks AH S RABGHY - B S BMMH AR 3743 % & 3771 %A
A “$ & ¥ % (Limonene) & X i5 % (Valencene) e vk - 18 & %12 ] 57 %
(Limonene) £ % %' (Valencene) 2. i & 4 &2 14 6 &1t £+ 2.8 £ Fo & (745 1LR15E
BEFRHPE AL Q4% HRIFFELGFREF ALY B > o HFlp o/
EVAFTHEFREFFE IR IRAFESIBHLP A & 3%
31 PFL 8 EEEFRIGFFHOCE  BH LKA 2727 ~40 R

HREEFRE TR FR? DL EFEF B EFIH OV £ .'H%*"%%'i’fﬁki’i
GFRT AR FRES  ARFREFEFE Y ALANA > AFR LB S

£ Rt 7 HanEm > UEE LAl -

M 42 3 (Keywords) @ 7 ' # 1 * & (Asian citrus psyllid) ~ # # * F° i
(Huanglongbing ) ~ # 48 & 17 & 3# ik ( Gas Chromatography-Mass Spectrometry, GC-MS )
%518 (Attractant) ~ F ¢ Zk%5 ( Yellow sticky trap )
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ME S FE A MaxEnt 3= 3 AR fEE A 08 Rd AR iﬁ Scotinophara
coarctata % K F=mip Orseolia oryzae » &V 5y }22 47 R o
An explore of MaxEnt modeling used to evaluate the invasion potential of two
rice pests: Scotinophara coarctata, and Orseolia oryzae.

LR LT
Chung-Cheng Fanjiang and Yu-Bing Huang
B ¥ gkt #2 4  Applied Zoology Division, Taiwan Agricultural Research Institute
Presenting author's email: caenidae@gmail.com

TR T R/
iﬁ Scotinophara coarctata 3 -k f&mip Orseoliaoryzae 5 % fAd s I £ & -k

Bkd LB
FETATP R AL LE APy %ﬁ d SDMs ® # * ¥ (Maximum entropy, MaxEnt)
A > E* GBIF R M4 a & 2~ # im0 2 19 #8785 % #ic (Environment

Variable) » 4815 & B » BT A3 S8 R A F 5 -

S5 /EWHm/IET BT

GEHEAABTIAN CHLAFTRBEEUNT TR T FTRE CAES B
TRBLZEFTAFA®RE > HP S coarctata if 2 ¥ 5 5 0.09-053 > MpEEHELE ey
ST EE RE 0 orvzae F A F 5 017053 nEa T Rha s aE gL
i F A I3RS o A7 U MaxEnt 3] 5730 e 2 A 2 W37 T2

ﬁ*mﬁxéﬁ%&é’ﬁ&ﬁ&ﬁ%%&}%wﬁ$ﬁ%°

43 (Keywords) @ B = 4] (Maximum Entropy Model ) ~ 4~ &~ # 23] (SDMs) »

‘k#&3 # (Rice Pest)
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Effective strain screening of entomopathogenic fungi Beauveria bassiana on
banana pseudostem weevil, Odoiporus longicollis (Coleoptera: Dryophthoridae)
W 1k HwE
Po-Cheng Huang and Shiuh-Feng Shiao
Rz &%+ 5 52348 % Department of Entomology, National Taiwan University
Presenting author's email: b06612010@ntu.edu.tw

TR AR

Banana is not only one of the most important crops in the world but also the fourth valuable
edible plants. However, banana plants were often attacked by the stem borer, banana
pseudostem weevil (BSW) Odoiporus longicollis, causing serious stem damage and economic
loss. As the world environmental protection awareness increased, the use of chemical pesticides
may cause many external costs. In our observation, Beauveria is the most common
entomopathogenic fungi which infects Odoiporus longicollis in the northern Taiwan. This
study is aimed to screen for effective strains of Beauveria bassiana collected from the field and
compare with the only on stock Beauveria strain Al in Taiwan.

R/ EHIY

The species of Beauveria isolates collected from field are confirmed as Beauveria bassiana
using ITS, nrLSU, fefi-a and rpb2 sequence. Among all of the isolates, strain SF404 is the
most bio-effective, the mortality rate of strain SF404, SF303, SF124 and A1 were respectively
93.3%, 83.3%, 73.3% and 30% at 3 x 10"8conidia/ml concentration on adult BSW after 12
days’ infection. The spore germination rate of strain SF124, SF303 and SF404 can all reach
over 90% after 24 hours on PDA medium at 24°C incubation. Based on the experiment data,
these new strains of Beauveria bassiana provide a potential microbial agent to control BSW.

B 43 (Keywords) @ 4 BB E % # & (Odoiporus longicollis) ~ ¥ 7 {7 (Beauveria

bassiana ) ~ i # £ 7 (entomopathogenic fungi) ~ # 2 #» ®#| (microbial control agent )
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AN PELE
Eriophyid mite (Acari: Eriophyidae) on papaya from Taiwan

v %[il’}%lmz’z’igl
Hsuan Shentu', Jhih-Rong Liao? and Hsien-Tzung Shih'
VR ¥k #r % #5342 Applied Zoology Division, Taiwan Agricultural Research Institute
2H: Y L B B8 4 Department of Entomology, National Chung Hsing University
Presenting author's email: shentu@tari.gov.tw

TR/ R 2

* A (Carica papaya) % # R & & 573% #f> “f‘#i AR TR 2 F LA RS
EEARR 2021 2202287 > adh s pP HAEAP AR FRET 2EDE
FEESERAING R O B s ;ﬁ%%ﬁ;g—i FEind &i%ilde o

© 34w f& & b5 (Eriophyidae) 3 & & A ¥ & % & 5 & 42 (dculops caricae ~
Calacarus brionesae ~ C. citrifolii ~ C. flagelliseta) ; B A F 3% & & S & d%ep i 38 2
FIEEETRY 2 TS BABKEA 0 LB HME T M (SEM) A HRE
PR SRR TGk TSR EERE v B s o

FR/FHmIET T

Bad s 2P ARG m AT R A ARl oA A EHRT S E BB ST
A WAl 2 SEM R4 > RARVEIST) R > AR E IR o B Rt 4 3
F® &P 3 el B 3 a0 G R /88 b4 4L (Eriophyidae) 4+ #8 » ¥ Calacarussp. > ¥ &
HP 1 e Aculops sp. F 5 G5, o LA AEIR Y HFHEIAAES il}vl:‘;i-h’ib.ﬁi,?%“«i%
FELEFRMRR AR R FEME A EGEATI 2 ERE AR AN 2 RE S
oo PR ARERS S A RER o A KB A AE Y o Calacarus sp. ¥ Aculops sp.
EEFBET DB RNABAAGEH AL BRI R st 2 B2 A F AT
ARAFETH  UREERFEBFEI R L GRE R BT L L B AH S L ¥
R

B 43 (Keywords) @ #% (Acari) ~ & 4% 4 (Eriophyidae) ~ * /& (papaya) -~ # Z_

(identification )
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Management of black rice bug on organic paddy rice cultivation in Taitung

N 3
Shu-Jen Tsai and Chih-Wei Wang
ARl ¥4 R € 4 L% B % :x 23 Taitung District Agricultural Research and Extension
Station, Council of Agriculture
Presenting author's email: xyzyx@mail.ttdares.gov.tw

BT R 2

£ A RRRE LAY 2020 4 B b g (oK AT A 1T 0wt ARG A 100 2 0F 0 3 2021 & 5 2 8
‘F’liﬁﬁﬂé} 0 FEREF RS 2452 Jfﬁ fom B0 RSB E L T ATREREE

fié@#%%f2mzﬁlﬂmrﬂg§%,%a¢mfa B oA OETaE
ﬁa]umﬁm)ﬁ"f%#w&‘-*%&aiw AAEFTHEAFP AT AR F S > I P
&g T iog e & 2,000,000 & v e T A TR FT O @S REPEERA o

R N R

o iTRE g IRAL T’ﬁ foz2 frE At n B E R ET L RPN (Telenomus sp.) Fa4F >
v R g R BAE R (Metarhizium anisopliae) & F 7 = 20 = fj 2 2022 # % 2 (v g
ARPEEXAHET QI BT 2 2P E BB 2 B FLihK
Rl O I el U Ll i
PR R R AT ARTATREFEL N R R ke o

:\\]-

B 43 (Keywords) @ &2 Tﬁ % (black rice bug) ~ 2 Pt (Telenomus sp.) ~ 2.7k

( Metarhizium anisopliae)
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Study of control effect on thrips with alert pheromone application in wendan
pomelo orchard

LTSI
Yi-Hua Chen and Li Lin
- i % P ¥ #T 2 3 Hualien District Agricultural Research and Extension Station

Presenting author's email: basintp23@gmail.com

TR/ R/ 2

eI RS VEL R a5 (Scirtothrips dorsalis) o 3 > B2~ L % A CHER
- R R FE Wﬁﬁ%ﬁm EE g Ra s BEFIe o AR
WA EE Y LA FRFERA A A S EA R FHT S Ik o Bk
%ﬁﬁﬂ&]~ﬁ&hk~9%mﬁﬁv;@’ﬁHB&;IN&@WAﬁﬁ%%é
FREfNEL BHRELALZELSFEFILE (T) 2 £/JJ28 R 2 (CK)» #
ﬁ@05¢o§$ﬁ,%&¢iﬂ4ﬁ—n et ﬁevﬁ;rﬁgstgm
LR ATRB 22T P NG ARERESEKE S TR PR AT LY &
WHHEFTH 2501255053 amﬁtﬁ TEHRFolezidafrsd 10%
T 2B A 10%M o Befs A VR A B s ke

1\3

mwmm

X

R/ Y FT

Al B L EFA LA ERA B2 ER%RA L BT RS ERR B E L
WEZEXEY R BEAA R ET IO L EN YR AT Y (T) 62.5% - #E
‘QKX)ﬁ0%:5—@§ﬁﬁi%@$%%;ﬁ’%§% LR Y
f(T)333% - e (CK): 10.83% B 7 &N R L5523 Bk » FL 1%
u%%ﬁﬁﬁ%*ﬁﬁﬁﬁﬁw’?ﬁﬂéﬂﬂﬁw? AEREETREL AL
WEHM AT HRE* S TFHRE N -BBEEFRES R RES o

R 4237 (Keywords) : = £ (Pomelo) ~ # & % 72 % (Alarm pheromone ) ~ & 5 (thrips)
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From occurrence and invasion history of tea spiny whitefly: prediction of
suitable distribution areas and pest risk management

BA I FioE?

Fang-Yu ngl and Jhlh-Rong Liao?
"FRREELIREBEP P ERAERITAA L R 4%+ 5 A4 % Hsinchu
Branch, Bureau of Animal and Plant Health Inspection and Quarantine, COA; Department of
Entomology, National Taiwan University
2Rz Y 4 g B8 % Department of Entomology, National Chung-Hsing University
Presenting author's email: nfunini@gmail.com

TR/ R/ 2

% 1tk & (Aleurocanthus camelliae) % A AFeni Bk T 4 > &5 30 1960 & L3 4 309
W*hﬁéfﬁﬂl%9ﬁim%iﬁﬁﬁ%éﬁ%’%mdm%%mif(W%%Bﬁk
(2004) ~ FFFF (2017) ~ B0 1 (2019) 2 % + 1 (2020) » & & fHH % 55 2 SAIF 4 o 257
PASTERIETIR AN E R LR TR DEL T TR HICL G RIS A
WAeW F IS T f 2 BE o Baap 142 BRI AESE LS Bk R A2
MaxEnt # g5 =853 > U~ BEFERFE A ‘?vlj%:% S AT 4 HERETMBEY L FERH AT

HE P AR EESE A AL SR E 0 B HIRRIE A R oA 2L
%+ o
+ % /St oo

SFAEZREERE T NETIB R g 2 FEEF A By R 2 RIFRIF
FRGRG2ZET c EREFFIAFRG TR BEENEEF I P F - 28
ﬁﬂﬂ%¢%wgﬁ’%m BABY BANRERE P AFTE A3 AMNMERZ
FSE‘.E* FoATIARIFIEEFTRERE  FEME A HKER
B3 EF T b L D HFELS M T (A spiniferus) 3R &
ﬁr’MaXEnti,f{gu:‘f"‘“Jse R VR T AR R L s

&’ﬁ*ﬁﬂPixu#ﬁ ﬁ%;&aﬁﬁ’wﬂﬁhwﬁ PARS RS R B R

\ﬂ__% \[ﬂ‘ﬂ TS

M 4 (Keywords) : % | & (Aleurocanthus camelliae) ~ if # ¥ (suitable
d1str1but10n area ) ~ MaxEnt niche model (MaxEnt 2 f =#-3] )~ Tk *%& ¥ L (pest

— >

risk management )
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The trend of research on insects as animal feed

thip= > &k > T ER
Bo-Wen Lin, Shu-Chen Chang and Hsien-Tzung Shih
ARt £ 4 B ¢ B £3R% Y7k #F % Applied Zoology Division, Taiwan Agricultural
Research Institute, Council of Agriculture, Executive Yuan
Presenting author's email: bwlin@tari.gov.tw

BT R 2

ﬁ.ﬁ‘r’ FREFERDERE AR S 2 A %L’%‘“ ’ ?E? 2030 & >3 5
B2 EFRERSL SOR  WRA G 2HARTE AR RS o SE R K
O T S P S O
/2 B Google Scholar ~ Web of Science 2 PubMed % 4% 51 & & < }%&?q‘iﬁg x> &
1748 & B (Tenebrio molitor) ~ *V K ¥4 7 £ (Alphitobius diaperinus) ~ ~ ¥ & (Zophobas
morio) ~ 2. -k = (Hermetia illucens) ~ ¥ @ 2 3%k ¥% (Gryllus bimaculatus) ~ 7 % 4c g%
(Gryllus assimilis) ~ 7IE¥E (Acheta domesticus) ~ %3 FIEEE (Gryllodes sigillatus) ~ 73
(Bombyx mori) 3 %% (Musca domestica) 1% & & f &9 gy B ABF > 1R BRI PN B3 4
A R HRAE ST o

/

R For

i bit 10 A5 Ffe T 65 45 (animal feed) | % 2011~2021 & ApRBE 3R 2 & > 1Y
Google Scholar £ % » 3T 10 # 35 % 4p #iH & (v = 131.95¢°1%9°%2 = 0.9796) ; Uitk %
#® 5 Tk A4 (aquafeed or fish feed) ;> 7= £ 4p b AB % (y = 37.71e2* " R2=0.9919)
¥ % Web of Science 2 PubMed cnE a2 3 2w ) 7| > B F 2 ML B L ER T 1 4P
B> H 002 okE 2 fgd BARMAT T RS c A A ESEA MR FERIHAELAY
WA A G R o Rk s g ) c SRR RIB L 4 - AR K 7»1?&4&1}‘?] AR
BER - ZERENI B O LA ﬁci:}ﬂﬁ’% R R E G RYE
i R SR i SR - 3

o

i 43P (Keywords) @ % 2 3¢ (Insect-derived protein ) ~ 4L * A & (Insects as feed )

fa ¢ & (Yellow mealworm ) ~ 2 -ki#= (Black soldier fly )
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A Pseudomonas bacterium that kills permethrin-resistant Aedes aegypti larvae

Piyatida Leelagud', Hui-Liang Wang?, Kuang-Hui Lu' and Shu-Mei Dai!

'R ¢ 218 5 B8 % Department of Entomology, National Chung-Hsing University
PRz g aefrge § 4 H B 4 Department of Biotechnology, National Kaohsiung
Normal University
Presenting author's email: leelagud.p@gmail.com

BT R 2

Aedes aegypti is an important vector for transmitting dengue virus, chikungunya, yellow fever,
and zika virus. As there is no treatment for the virus, various synthetic chemicals have been
used to manage this vector. Pyrethroids are the most widely used insecticides for mosquito
control, which are relative accessibility and have low toxicity to mammals. However, Ae.
aegypti has developed relatively high pyrethroid resistance due to its overuse. To solve this
problem, microbial control provides an alternate method for controlling mosquitoes. An
entomopathogenic Pseudomonas bacterium, which was isolated by Dr. Hui-Liang Wang from
a pond sludge, has been investigated to fulfill this goal.

R N R

In this study, the 3rd-instar larvae of permethrin-resistant (Per-R) Ae. aegypti have been treated
with Pseudomonas bacterial culture, resulting in a 100% mortality within 24 hrs. The
subsequent experiments showed that its insecticidal components were present in the
supernatant of the culture. The median lethal time of the culture and supernatant of this
Pseudomonas bacterium were 4.87 hrs and 5.13 hrs, respectively. These results suggest that
this Pseudomonas bacterium has the potential to be used as an alternative insecticide to control
pyrethroid-resistant Ae. aegypti.

B 4t 3% (Keywords) @ 3 % paix (dedes aegypti) ~ B ¥ *¢ o | (Pseudomonas

bacterium ) ~ #J = % (Permethrin-resistant ) ~ * ﬁf[f& & ) (Entomopathogenic bacteria )
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The insecticide resistance of field German cockroaches under different
management interventions

BRI B R
Kruaysawat Panida and Kok-Boon Neoh
Rz #1828 % Department of Entomology, National Chung Hsing University
Presenting author's email: Panida3978@gmail.com

TR AR

Blattella germanica (L.) receives growing attention owing to its rapid development of
insecticide resistance. Problems with decreased efficacy of both spraying and gel bait
formulations are becoming increasingly common. 12 field populations of B. germanica
collected from restaurants which were managed using different strategies, namely, gel bait
formulation after spraying formulations failed (gel bait), random insecticide used (random),
and insecticide rotation strategies (IRM) were tested against deltamethrin, fipronil, indoxacarb,
and imidacloprid using the topical bioassay with diagnostic doses of 1x LD95, 3x LD95 and
10x LD95. We hypothesized that those field populations under the management program of
IRM may display low insecticide resistance followed by gel bait and random insecticide used.

Results showed that deltamethrin at the highest dose (10x LD95) caused limited mortality
(<40% mortality) towards 50% field populations under random and IRM; while 3x LD95
deltamethrin caused >70% mortality in field populations under gel bait management. Fipronil
caused no mortality in 80% field populations at the dose of 3x LD95. Even at the highest dose
(10x LD95), 67% populations has moderate to high resistance (mortality <40%). 67%
populations showed moderate resistance toward 1x LD95 imidacloprid. However, when the
dose increased to 3%, 83% populations recorded > 60% mortality. Among the test insecticides,
58% field populations showed no resistance toward indoxacarb at the lowest dose. The
mortality in some resistant populations was further increased to 70% after being exposed to 3%
LD95 of indoxacarb. Besides deltamethrin, no evident showed that the development of
insecticide resistance was linked to pest management strategies. Contrary to hypothesis, field
populations under the IRM were characterized by high resistance toward deltamethrin and
fipronil. These findings suggest that treatments using deltamethrin in residual spraying and
fipronil in gel bait formulation would fail to control cockroaches. Indoxacarb and imidacloprid
(the like of neonicotinoid group) could be alternatives to ensure satisfactory cockroach
management.

R 4t (Keywords) © insecticide rotation management, gel bait, diagnostic dose, residual
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Nest relocation motivation of Dolichoderus thoracicus

e R
Wei-Chuan Lin and Kok-Boon Neoh
Rz #2828 % Department of Entomology, National Chung Hsing University
Presenting author's email: flamingdragon92@gmail.com

TR AR

The outbreak of Dolichoderus thoracicus (Hymenoptera: Formicidae) has become a serious
problem in Nantou since 2016. D. thoracicus causes soot disease owing to their mutualism
with aphids, and nuisance to farmers during cultivation and harvesting season. Several human-
induced factors might exert budding and nest relocation of ants, including physical disturbance,
food depletion, exposure to pyrethroid insecticides or escape from parasites. The budding and
nest relocation may indirectly promote colony territorial expansion and thus further complicate
pest management programs. In this study, we aim to elucidate the factors exerting nest-
relocation of D. thoracicus including shading depletion, food depletion and physical
disturbance. The experiment set up contained two compartments: a compartment (nest site)
where 2 queens, 150 workers and 150 broods of D. thoracicus were introduced and
acclimatized for three days; another compartment (empty nest) provision with food source and
sugar solution which allow the ants to move in. Each factor was replicated three times using
different colonies. Relocation of ant (number of queen, workers and brood) from original nest
to another nest site was checked on day 1, 3 and 5.

R For

Result demonstrated that only food depletion resulted in significant budding and nest relocation
of worker (95%) and brood (100%) when comparing to control group. In addition, most ant
colonies relocated within 24 hours. However, shading depletion did not significantly elicit
colony relocation. Physical disturbance resulted in insignificant budding and nest relocation of
worker (53%) and brood (50%) when comparing to both control group and food depletion. The
tests of chemical disturbance especially when insecticide efficacy is incomplete on colony
relocation is now underway. The information might be crucial to ensure successful
management of D. thoracicus.

M 4235 (Keywords ) @ %3 333 8% (Dolichoderus thoracicus ) , Nest relocation, Shading
depletion, Food depletion, Physical disturbance
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Current status of invasive termites in Taiwan
EikE 8 @& H o RER

Hou-Feng Li, Chia-Chien Wu and Guan-Yu Chen
Rz #2828 % Department of Entomology, National Chung Hsing University

Presenting author's email: houfeng@nchu.edu.tw

FTR/FPL R/ RS2

P

B BE s » B G MRe EF LSRR rbtsﬁ,ﬂ v @ B Ly L8R IR
(Coptotermes formosanus) » &% & » @ $:274F 7o dk (C. gestroi) Pld L s &y ~ & 5%
dREET IR S AT B AY o G RAESE T AR AR
PER S APFIFEEECRE ﬁ'“mbmaﬁwkr/??““f’? TR T P E A
5000 A EF SHA D P BA AT AEE > AP LR S0 B BR
LI -

54

FR/EFHIBT T

0.1% & 5 S BT B KELT o7
BBl &5 7 A IRRATE R R B RY
BF B ARFEIIM % 5§ ALY ¥R (Reticulitermes
v ERT TR S M AT R (R kanmonensis) A
rﬁmﬁéﬁﬁ’*rﬁzﬁ ﬁ%ﬁ&’wP%WﬁB*Wm%'ﬁmjﬁvﬂ»
AR FE B A B0 3 AR T A FEE3R) O 3k (Cryptotermes brevis) > -] 1%
v 4% (Incisitermes minor) 11 % £ .ﬁ, ¥% (Schedorhinotermes sp.) > 11 I L FIE ~ B HF & 4
st o ,ﬁ BE R AL R E %9 8% (Nasutztermes corniger) ¥ ~ fodgv ¥k (R
speratus) > } IR » Fle R A S AL G p CI R A eI PRES S AN O R
ﬁﬁﬁ’ﬂ%¢ EHRLEMN BRAPHIERLEHEFFHY

bReFE R EH > Kot~ |)\:P1‘.’ﬁ
Sflaviceps) & & BFF > 5

i 423 (Keywords) @ # T v #% (subterranean termite ) ~ §2 4 v ¥% (drywood termite ) ~
~ R L E 3§ (citizen science project) ~ 5 A v ¥k 48 # € PR+ (Taiwan Termite
Identification Service ) ~ % © #& % (port quarantine )
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The habitat changes and distribution expansion of Collesius hatorii

E= 4 "E_ 1, %;—{i\’-' ﬁ 1,23
Shu-Wei Kang and Kun-Hsien Tsai
! Department of Entomology, College of Bioresources and Agriculture, National Taiwan
University, Taipei, Taiwan
2 Institute of Environmental and Occupational Health Sciences, National Taiwan University,
Taipei, Taiwan
3 Department of Public Health, College of Public Health, National Taiwan University, Taipei,
Taiwan
Presenting author's email: r10852006(@ntu.edu.tw

TR/ R/ A2

Collessius hatorii, a mosquito species that habitats in rock pools along streams, often been
collected with Ochlerotatus japonicus, and were originally distributed only around streams at
Shidins, Taiwan. However, since 2016, we discovered that Collessius hatorii can also be
collected in nearby districts and unrecorded habitats: the artificial containers in tea and
vegetable plantations. Collections were recorded by our lab in neighboring district, Pinling, for
years, with a steady population in containers at a plantation mixed planting tea and vegetables.
Therefore, we wanted to know that, since Ochlerotatus japonicus, also a rock-pool-habitat
specie, was observed a world-wide expansion due to climate change, whether a similar trend
occurred on Collessius hatorii. To investigate the current status, we started larvae sampling in
habitats of the originally-recorded rock pools and new-discovered agricultural-used artificial
containers in areas around Taipei City, New Taipei City and Keelong City, in order to draw a
distribution map of Northern Taiwan.

Fx/FwmIET ET

Our sampling results showed that in New Taipei City, at Shidin District, Collessius hatorii
larvae can still be found in rock pools along streams. Also, larvae can be collected in artificial
containers in plantations. In Pinling District, larvae can still be collected from the plantation
we first found the artificial-container-habitat larvae. As the investigation area spread, we also
found that in Wenshan District, Taipei City, larvae can be collected from pothole-like rock
pools. Therefore, rock pools of pothole landform had also been in consideration. In pothole
landform areas from Qidu District, Keelong City, and Rueifang District, New Taipei City,
populations of Collessius hatorii larvae were recorded. Our investigation results showed that,
Collessius hatorii populations tend to expand the distribution and water-body-source usage,
which may indicate the expansion of this specie is happening, and it may cause by
environmental variation due to climate and land use changes.
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Rickettsia felis 1s an emerging rickettsial pathogen mainly associated with cat fleas
(Ctenocephalides felis), formerly discovered in the Elward Laboratory (California, USA) cat
flea colony in 1990. In Taiwan, R. felis was retrospectively detected in laboratory-reared cat
fleas from 1991. Since the 2000s, R. felis infection rates in cat fleas recovered from dogs and
cats have been found to be about 20% in northern Taiwan and, more recently, 4% in eastern
Taiwan, with DNA sequences identical to the type strain R. felis URRWXCal2 isolated from
the Flea Data Inc. (New York, USA) cat flea colony. However, outside of the US, the prevalence
of R. felis infection has not been reported for wild-caught cat fleas before 1990. Therefore, this
study aimed to investigate the prevalence of R. felis infecting wild-caught cat fleas in Taiwan
dating back to 1964 collected by the late Dr. Jih-Ching Lien. Following morphological
identification and DNA extraction of cat fleas, quantitative PCR targeting Rickettsia-specific
citrate synthase gene (glt4) was utilized to determine R. felis infection rates, followed by PCR
amplification of larger glt4A fragments and Sanger sequencing to determine sequences for
comparison with global R. felis sequences deposited on NCBI.

R/ EHIY

This study serves to clarify the circulation of R. felis in wild-caught cat fleas globally before
1990.

M 423 (Keywords) : Ctenocephalides felis, Emerging pathogen, Historical specimens,
Molecular detection, Rickettsial pathogen
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Aedes aegypti (Linnaeus) is a main vector of arbovirus. It is utmost challenge to keep the spread
of arboviral disease at bay owing to the rapid development of mosquitoes’ resistance to
insecticide. While chemical approaches remain the most effective method of rapidly
suppressing disease-transmitted vectors when there is outbreak, alternative active ingredient is
in urgent need to ensure effective management program. Boric acid toxic sugar bait has been
shown an effective alternative for use in sensitive environments to control resistant mosquitoes.
In the present study, we tested the efficacy of sugar bait on 6 field populations of resistant Ae.
aegypti mosquito. In addition, given the high mortality of male mosquito were generally
observed at 24 hr after exposure, we were interested to determine the fecundity and
insemination rate of female. We further explored the flight activity and wing beat frequency of
male after sugar bait exposure.

R N R

Results showed that the mortality of 6 field populations of male mosquito was consistently
high within 24 hr after exposure. By contrast, female mortality was inconsistent, which more
than 70% of female mortality was only recorded at 168 hr. Fecundity and insemination rate of
female mosquitoes in the treatment were compared to control. Such decreased in fecundity and
insemination rate were in inverse proportion to the sugar bait exposure time. In addition, flight
activity and wing beat frequency of treated male were significantly reduced when compared to
control counterparts. The results suggested that sugar bait is highly effective in reducing wild
male population, and affecting male flight activity and female-seeking behavior, which
resulting in reduced fecundity and insemination rate. The sugar bait could be an effective
alternative to complement current chemical intervention approaches.

4237 (Keywords) @ F2p& 4| (Boric acid toxic sugar bait) ~ 2 & (Fecundity ) -
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Mosquito is the deadliest animal in the world because of mosquito-borne diseases such as
malaria, dengue, and Chikungunya. In Taiwan, there are Aedes albopictus and Aedes aegypti
as vectors for dengue. The integrated vector management, including source reduction,
biological control, chemical control and physical control should be systematically considered.
Ultraviolet C light (254 nm) has been used to inactivate pathogens, but exposure risk of human
skin and eyes to UV light should be seriously concerned. Therefore, 222 nm far-UVC light is
developed as a safer alternative in recent years. Moreover, the application of using 222 nm far-
UVC on vectors is limited. We evaluated the 222 nm far-UVC light (dosage: 0.753 mJ/cm?/sec;
distance: 10 cm) to irradiate eggs, larvae, and pupae of Ae. albopictus and Ae. aegypti for
bioassay. For bioassay, survival curves, median lethal doses (LD50), and establishment of the
criteria for abnormal performances were presented. The qRT-PCR was applied to delineate the
relationship between irradiation dosage and gene expression of immunogene (4sp83) and light-
sensitive genes (cry2 and per). A prototype of larvicidal ovitrap equipped with 222 nm far-
UVC light and programmable time controller was designed for laboratory evaluation.

Fx/FWmIET ET

Survival curves of first to fourth instar larvae of Ae. albopictus and Ae. aegypti indicated
significant larvicidal effects. Although bioassay of eggs did not result in significant differences,
mortal effects of far-UVC light were convinced on larvae and pupae under irradiation dosage
of 45.18 mJ/cm? and 1355.40 mJ/cm?, respectively. In addition, some abnormal performances
of larvae were observed, including melanization (83.3%, n=18), behavior of biting anal gills
(80.0%, n=15), writhing response, and staggering motion. The qRT-PCR analysis revealed the
increasing gene expression of Asp83 and cry2, and decreasing of per, although significant
difference was not found. Since the prototype of ovitrap poses an significant impact on
mosquito larvae with no larva survived after 3 minutes of irradiation (45.67-82.94 mJ/cm?), the
applicational value of pesticide-free larvicidal ovitrap will be further investigated.
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Background/Question: Aedes aegypti is the major vector of dengue that threatens public health
in tropical and subtropical regions. Pyrethroid-based control strategies effectively control this
vector, but the repeated usage of the same insecticides leads to resistance and hampers control
efforts. Therefore, efficient and prompt monitoring of insecticide resistance in local mosquito
populations is critical for dengue control.

Methods: We collected Ae. aegypti in southern Taiwan in March and October 2016. We
analyzed the voltage-gated sodium channel (vgsc) genotypes of parentals (G0) and G1 adults
after cypermethrin insecticide bioassay. Four alleles (S989P, V1016G, F1534C, and D1763Y)
of vgsc were genotyped by PCR amplification and sequencing. To evaluate the cypermethrin
resistance of mosquitoes, the bioassay followed the small-scale study of WHO guidelines.

R NS

Results: Our results showed that four VGSC mutations (S989P, V1016G, F1534C, and D1763Y)
associated with resistance were commonly detected in field-collected Ae. aegypti. The

frequencies of these four mutations in the local mosquito population were significantly higher

in October (0.29, 0.4, 0.27 and 0.11) than in March (0.09, 0.16, 0.18 and 0.03). Specific vgsc

combined genotypes composed of the one to four such mutations (SGFY/SGFY, SVCD/SVCD,

SGFY/PGFD, SVCD/SGFY, PGFD/PGFD, and SVCD/PGFD) shifted towards higher

frequencies in October, implying their resistance role. In addition, the cypermethrin exposure

bioassay data supported the field observations. Moreover, our study observed an association

between the resistance level and the proportion of resistance genotypes in the population.

Conclusions/Applications: This is the first study to demonstrate the role of four-locus vgsc
genotypes in resistance evaluation in a local 4e. aegypti population in Taiwan. This alternative
method using resistance-associated genotypes as an indicator of practically insecticide
resistance monitoring is a useful tool for providing precise and real-time information for
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decision makers.
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Companion animals provide blood source for ticks and fleas, therefore becoming a reservoir
for pathogens and damaging human health. Previous studies indicated that ticks serve major
roles on transmiting Anaplasma, Borrelia, Ehrlichia, Rickettsia spp. and threat human’s and
animals’ health. In Taiwan, tick-borne rickettsiae has been studied in metropolitan cities in
northern, central and southern Taiwan but not in eastern Taiwan. In this study, we reported the
identification and percent of positive of Rickettsia spp. in ticks collected from Hualien city,
east Taiwan in 2021. Tick species were identified by morphological and molecular methods.
Gene primers of ITS2 and 16Sgenes were applied for species identification. For rickettsia
detection, genes of gltA, OmpA and OmpB were amplified to perform the gene diversity and
prevalence rate of Rickettsia spp. in ticks.

R N

A total number of 36 ticks’ specimens were collected from 10 veterinary hospitals in Hualien
city from the year of 2021. The prevalence rate of Rickettsia in Rhipicephalus sanguineus and
Haemaphysalis hystricis was 0% and 2.7%, respectively. This study identified one novel
Rickettsia spp. in Haemaphysalis hystricis based on the genes of gltA, OmpA, OmpB which
showed 99%, 95%, 94% gene sequence similarity to Rickettsia sp. (KM386690.1), Rickettsia
slovaca (JX683121.1), Candidatus Rickettsia tasmanensis (GQ223393.1). These results
indicate a novel Rickettsia sp. In Haemaphysalis hystricis, whether it can infect the humans or
not are unknown. As a result, it means that there should be continuous monitoring to ensure the
health and safety of both humans and animals in east Taiwan.

M 4 i (Keywords) : Rickettsia, Rhipicephalus sanguineus, Haemaphysalis hystricis,

eastern Taiwan

137



OM_07
Eftects of Coelomomyces spp. on vectorial capacity of Aedes albopictus
( Diptera: Culicidae )

**\_—;—fg 1, ?@k"lﬂ"’? 1, %_gié i 1,2,3
Fang-Ling Lin', Shiuh-Feng Shiao' and Kun-Hsien Tsai'**
TR 4 %~ 85 5% % Department of Entomology, College of Bioresources and
Agriculture, National Taiwan University, Taipei, Taiwan
IR AR E R Fr R R R Bk 2B £ 5 47 1 7 Institute of Environmental and
Occupational Health Sciences, College of Public Health, National Taiwan University, Taipei,
Taiwan
SW = 4%+ 8 22 4 B % Department of Public Health, College of Public Health,
National Taiwan University, Taipei, Taiwan
Presenting author's email: yqp20275@gmail.com

TR AR

Mosquitoes are of great threat to human health because they transmit vector-borne diseases.
Integrated vector management for mosquito control have gained interest rather than using
chemical insecticides. Obligatory parasitic fungi, species of Coelomomyces
(Blastocladiomycetes: Blastocladiales), have potential roles for mosquito control based on the
advantages of high prevalence and lethal effects. Four partial genomic data of Coelomomyces
have been identified, however, data in Taiwan has not yet been available. Aedes albopictus
were collected from northern Taiwan, and Coelomomyces were identified by both molecular
data and ultramorphologies from scanning electron microscope. The potential of
Coelomomyces on mosquito control was evaluated based on the survival rate of larvae.
Interactions between Coelomomyces and dengue virus in female adults were investigated by
oral feeding on virus-infected blood. Vector competence of the interaction between dengue
virus and Coelomomyces in mosquito tissues was quantified by qRT-PCR. The modulation of
antifungal immune responses in mosquito larvae to Coelomomyces infection were also
estimated by qRT-PCR, including CLSP2, TEP22.

R For

Mosquitoes and intermediate host copepods were co-cultured in the laboratory to maintain
Coelomomyces in vivo. Sequences of 18S SSU rRNA from three samples shows 88.77, 95.58,
and 99.59% similarity to C. stegomyiae. The molecular and morphological data indicate that
one novel strain of C. macleayae, and two strains of C. stegomyiae var. stegomyiae and C.
stegomyiae var. chapmani were isolated. The infection rate of Coelomomyces in the 1st instar
larvae (90.67+4.16%, 136/150) was higher than the 2nd instar larvae (60.67+5.77%, 91/150)
after incubating with 102.69 resting sporangia/ml solution for 2 days, and the mortality rates
were 72.96+9.67% and 47.39+6.20%, respectively. In the 3rd instar larvae, the infection rate
was 46.67+6.67%, and the mortality rate was 37.35+5.52% in 103.12 resting sporangia/ml
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solution (N=90). Preliminary data shows the virus infection in salivary glands with a high Ct
value.

M 4t # (Keywords) : Aedes albopictus, Coelomomyces, biological control,
entomopathogenic fungi
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Phlebotomine sand fly is a tiny blood-sucking dipteran and natural vector of Leishmaniasis,
Bartonellosis, and sand fly fever. Leishmaniasis, especially, is a neglected tropical zoonosis
and second only to malaria in the world. In Taiwan, four species of sand flies were reported
based on morphological characters in 1970. Although six cases of indigenous cutaneous
leishmaniasis were recorded from 1985 to 2009 in Taiwan, research on sand fly species and
vector incrimination in Taiwan is pending. Understanding the species and current distribution
of Taiwan sand flies is a key for developing and implementing appropriate prevention strategies.
This study aims to clarify the distribution and species composition of sand flies in eastern
Taiwan. For the sand fly collection, the sampling sites are mainly the scenic sites with intense
human activities. Collecting approach is mainly using the light traps that were set up from eve
to dawn with carbon dioxide. Wing venation and maxillary palps are the most significant
characters and applied to identify collected male adults for morphological identification. The
mitochondrial cytochrome ¢ oxidase subunit I (COI) gene sequences were extracted from 5
males of each sampling sites to compare with the NCBI database for molecular identification.

R NS

After our survey, a total of 333 sand fly samples were successfully collected from 20 sampling
sites in 3 Counties (Yilan, Hualien, and Taitung). Preliminary results showed the 16 and 44
specimens belong to Sergentomyia squamipleuris and Se. barraudi respectively in 65 male
specimens via external characters. Species identification of another 5 male specimens are still
pending due to their equivocal character states. However, the COI sequence identification of
the 17 males was divided into two groups: Se. insularis and Se. iyengari. The contradiction
between morphological and molecular identification implies there could have new or new
record of sand fly in eastern Taiwan. Our study provides the basic information for the biology
of sand flies in Taiwan and will help to realize the disease triangle of sand fly-borne diseases
for developing a better and efficient prevention strategy.
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Aedes (Finlaya) japonicus, an emerging disease vector of Japanese Encephalitis, have been an
invasive species in Europe and North America. Yet, whether different subspecies of Ae.
Jjaponicus have invaded to non-native Asia countries or not is understudied. According to
previous studies, it has been reported only Ae. japonicus shintienensis distributed in Taiwan,
but this argument based on limited specimens and has not been tested by molecular
phylogenetic reconstruction. Therefore, we combined morphological and genetical characters
to re-evaluate classification of Ae. japonicus complex and its distribution in Taiwan. We
recorded 68 populations in different mountain area in Taiwan to analysis their morphology
variation, and selected 20 sub-sampling to analysis genetic variation. To analysis morphology
variation, we analysis dot pattern on hind femora and wing allometries. To analysis genetic
variation, we sequenced CO/I and CO2 gene to reconstruct phylogenetic tree including other
published subspecies sequences.
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The collections included 28 populations with adult specimens and 40 populations with larval
specimens. All specimens were collected from artificial sources, and distributed across
elevational gradients from 12 m to 2283 m. Based on dot pattern analysis, all individuals are
Ae. japonicus shintienensis. This study refreshes the distribution of Ae. japonicus complex in
Taiwan. Furthermore, this research provides a clearer background information for managing
an emerging disease vector in the changing world.
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Autophagy is a self-degradative process that is required for cell survival in response to diverse
conditions of stress. It has been reported that infection of dengue 2 virus (DEN2) induced
autophagy machinery and resulted in increased viral replication in animal cells and its vector
mosquito, Aedes aegypti. In mammalian cells, autophagy is regulated by mTOR (mammalian
target of rapamycin)-dependent and mTOR-independent pathway. However, it remains unclear
how this autophagic process is regulated in Ae. aegypti after DEN2 infection. In this study,
double-stranded RNA (dsRNA) silencing analysis and chemical drug feeding were used to
elucidate the autophagy induction pathway in DEN2-infected mosquitoes.

R For

We found that the induction of autophagy by silencing of IMPase, an important factor in the
TOR-independent pathway, did not significantly affect the replication of DEN2 in Ae. aegypti.
On the other hand, the induction of autophagy by feeding the mosquitoes with 10% sucrose
containing A-769662 to activate AMPK, the major control point in AMPK/TSC/TOR pathway,
significantly elevated the replication of DEN2 in Ae. aegypti. In addition, we also found that
the inhibition of autophagy by feeding mosquitoes with 10% sucrose containing SC-79 to
activate Akt, an important factor in PI3KC1/Akt/TSC/TOR pathway, did not significantly
reduce the replication of DEN2. In conclusion, our results suggest that autophagy is activated
through AMPK/TSC/TOR signaling pathway in Ae. aegypti after infection of DEN2.

M 4237 (Keywords) @ Aedes aegypti, autophagy, signaling pathway, dengue virus, replication
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Effect of warming and soil water regime on radish seedlings Raphanus sativus
and green peach aphid Myzus persicae
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Distribution range shift of pollinators (Hymenoptera) under climate change in
the Choshui River Basin
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(Hierodula patellifera)
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The Indochina mantis (Hierodula patellifera Serville, 1839) is one of the most common mantis
species (order Mantodea) in Asia, including Taiwan. However, it is becoming widespread in
other areas too (e.g., Northern Italy, Croatia, France, Hawaii and Seychelles), probably because
of incidental introductions of oothecas on imported Asian wood. Interestingly, the Northern
Italian records suggest that the species is shifting its niche in Europe, being more present in
urbanized areas compared to the tree-dwelling populations in the natural range.

For testing this hypothesis, we decided to build species distribution models (SDMs) for
Northern Italian, Hawaiian and Asian records by using Maxent implemented into the R package
“ENMeval” and the bioclimatic variables available in the Worldclim website, at 5 arcminutes
resolution. We took the mantis presence points from iNaturalist’s “Research Grade”
observations and literature. We used Schoener’s D, PCA and niche equivalency test for
comparing native and alien range.

BB

From the preliminary results we have, the species tends to avoid mid- (roughly 1000 meters
asl) and high-elevation areas in both alien and native range. However, the Northern Italian
range seems to be split in two different areas, hinting on the huge role of accidental
introductions in shaping the species’s distribution highlighted by previous studies.

This study will be helpful for quantifying the possible shift of this alien mantis, given the lack
of data about the ability of Mantodea to spread in other environments and causing possible
competition issues with native mantises

i 4= 3 (Keywords) : Mantodea, Alien Species, Indochina Mantis, Species Distribution
Modeling, Niche shift
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Effects of steam treatment on the soil-borne larvae and pupae of Zeugodacus

cucurbitae (Coquillett) in the greenhouse
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Preliminary study on the insect succession of burnt pig carcasses in Taipei
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Survey on the distribution of dengue vector mosquitoes in Taiwan in 2022
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Notes on Euurobracon breviterebrae Watanabe, 1934 (Hymenoptera:
Braconidae), a New Record of Taiwan.

h# o EHopE
Kai-Ti Lin and Shiuh-Feng Shiao
R 4%~ 8 B8 & Department of Entomology, National Taiwan University
Presenting author's email: B08612008@ntu.edu.tw

TR AR

Euurobracon Ashmead 1900 is a unique genus in the subfamily Braconinae, which plays an
important role both in braconine evolution and biological control. The species of E.
breviterebrae Watanabe, 1934 was previously reported occurring in Eastern Palaearctic regions
(Japan, China, Korea). In this study, we confirmed this species is also distributed in Taiwan.

R For

The braconid species Euurobracon breviterebrae Watanabe, 1934 is recorded from Taiwan for
the first time. Although the biology of E. breviterebrae is still unknown, its first host record,
Acalolepta permutans paucipunctata (Gressitt, 1938) (Coleoptera: Cerambycidae), is reported
herein. Two currently recorded Euurobracon species of Taiwan, E. yokahamae and E.
breviterebrae, can be divided by the characters of hindwing venation and ovipositor length.

i 4t 2@ (Keywords) : Hymenoptera, Braconidae, Euurobracon, Taiwanese fauna, new

record
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Taxonomy of Dicyrtomidae (Collembola: Symphypleona) of Taiwan
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Dicyrtomidae (Collembola: Symphypleona) are globular springtails with the fourth antenna
segment shorter than the third one. Due to lack research, our knowledge about Dicyrtomidae
of Taiwan has not seen much update for decades. Only a few articles focused on morphological
descriptions, while there is no molecular data for comparative studies. So far, seven dicyrtomid
species were recorded in Taiwan. This study aims to explore the diversity of Dicyrtomidae in
Taiwan using both morphology and DNA (cytochrome ¢ oxidase subunit 1, COI). Samples
were collected using beating, searching and aspirating, Berlese Funnel after sifting leaf litter,
Malaise trap, and Flight intercept trap throughout Taiwan. Specimens were either made into
slides or used for DNA extraction. We compared the morphological and molecular data to
uncover cryptic diversity within previously recognized morphospecies, and compared distinct
intraspecific biogeographic patterns among different species.

R NS

A total of more than 2000 specimens belonging to 11 species were collected. Four of them are
either new records or potential new species. DNA barcode analysis shows that most species we
analyzed are monophyletic. Additionally, Papirioides jacobsoni, Ptenothrix denticulata, and
Ptenothrix corynophora have relatively high intraspecific genetic variation. Among them,
Papirioides jacobsoni shows differentiation among population around 8% for COI. In addition,
we re-examined the morphological descriptions of Ptenothrix denticulata Folsom, 1899 in the
literature and found morphological variations among different descriptions, suggesting the
existence of multiple forms or even cryptic species. Future work will focus on exploring the
diversity of Collembola of Taiwan and investigating the potential mechanisms leading to
intraspecific genetic variations in Dicyrtomidae.

B 430 (Keywords) @ s & 4 (Collembola) ~ 7% Fl1#* & 4+ (Dicyrtomidae ) ~ Ptenothrix

denticulata
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The first molecular phylogeny of Chalcosiinae (Zygaenidae) and its influence
on classification and inference of character evolution
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Amongst the zygaenid subfamilies, the Chalcosiinae are a diverse group. Second only in size
to the Procridinae, they probably exhibit the highest diversity in morphology and ecology both
within the Zygaenoidea and within the non-obtectomeran apoditrysian Lepidoptera. Owing to
their often brilliant coloration, high level of sexual dimorphism, complicated mimetic patterns,
little-known biology and rarity in museum collections, they have received the attention of many
researchers and insect collectors. The group's taxonomy has remained confusing since its initial
documentation in the 18th century. Although Yen et al. (2004) reconstructed a huge phylogeny
by using 414 morphological characters obtained from 411 species representing 73 genera, some
internal relationships of the subfamily remain unclear. In the present study, we used 4 markers,
viz. COI (mtDNA 1470 b.p.) + 28S (nuDNA 749 b.p.) + efla (nuDNA 1202 b.p.) + RpS5
(nuDNA 600 b.p.) to reconstruct the first molecular phylogeny of this group and Limacodidae,
Lacturidae and Phaudidae were selected as the outgroups.

RN

The phylogenetic analysis shows that the Chalcosiinae with the current contents is not
monophyletic. The genus Chalcosiopsis should be placed in its own subfamily, and Inouelinae,
which was placed in Chalcosiinae, is found sister to Zygaeninae in some analyses. All the tribes
of Chalcosiinae are not monophyletic due to convergence and mimicry so that many new tribes
are supposed to be erected to stabilize the classification. The new phylogeny also reveals that
the evolutionary trends of complexity of androconial system, reduction of genitalia and
specialization of the male 8th tergite and sternite.

M 4% 3 (Keywords) : Mimicry, Phenotypic evolution, Chemical defense, Aposematism,
Convergence
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Integrated taxonomy of the genus Genusa (Geometridae, Ennominae) reveals
discovery of 5 new species from Taiwan and southeast Asia
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Genusa Walker, 1855 is a small geometric genus currently placed in Hypochrosini. After the
erection of the genus in 1855, only Holloway (1994) and Cui et al. (2014) paid attention to the
taxonomy and the species number was five prior to the present study. The adult wing pattern
and shape of the genus is almost identical among species and the fact that most specimens
deposited in museum collections are very worn so that identification and matching between
sexes based on external characters was unlikely. The adults of this genus strongly associated
with the host trees, Gonocaryum and they release distasteful fluid when disturbed by predators.
The larvae possess unique color pattern and hanging behavior to deter predators. In order to
investigate the origin of the aposematism and behavior of both the immature and adult stages,
we employed morphological, molecular and behavior approaches. A Celenna species was
selected as an outgroup and the COI, COII and EF1a sequences were obtained from 51 Genusa
specimens collected from 8 countries. Both Maximum Likelihood and Bayesian Inferences
were used to reconstruct the phylogenetic trees.

R For

Our analysis suggests existence of 5 new species from southern Vietnam, Malaysia/Singapore,
Taiwan/Philippines, Mindanao and northwest Sabah. The abdominal pattern, larval and pupal
coloration seems to be more reliable characters than wing patter for identification. This
discovery may also suggest that aposematic species might not undergo phenotypic shift during
speciation in order to maintain benefit in adult stage.

i 42 (Keywords ) : Cryptics species, Sympatric speciation, Sundaland, Biogeography,

Chemical defense
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Discoveries of the indigenous Acrolepiopsis brevipenella (Moriuti, 1972) and

the invasive A. sapporensis (Matsumura, 1931) in Taiwan and the implication
for pest control of leek
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In May 0f 2022, an unfamiliar micromoth was detected from leek (4/lium cepa var. aggregatum)
in Xindian, New Taipei City, by Y.R. Chang, a famous insect photographer. The larvae were
immediately brought to us and it was provinsionally identified as an Acrolepiopsis species
(Glyphipterigidae). According to the checklist of the Lepidoptera of Taiwan, a species, namely
Acrolepiopsis brevipenella, was described by Moriuti in 1972 based on one specimen collected
from Xindian. We therefore suspected that the leek-feeding species might represent the species,
that has never been seen after its discovery. However, one of our co-author (Lin) found another
Acrolepiopsis species of which the larvae feed on Discorea in Xindian. We therefore found it
is necessary to clarify the taxonomic identity of these two species and their origins. The COI
sequence (658 bp) were obtained from 34 specimens of 8 species plus Digitivalva reticulellaas
the outgroup. Maximum likelihood method was used to reconstruct and tree and nodel
supported was evaluated by 1000 bootstrap replicates.

R NS

Our analysis reveals that the leek-feeding species is A. sapporensis ( = Acrolepia salliella), a
new invasive species in Taiwan, and the Discorea-feeding one is A. brevipenella, an extremely
rare indigenous species which has never been found again since 1972. Since A. sapporensisis
considered as a serious pest of leek from Japan, Russia, Korea and China, the pathway of
introduction of this new pest in Taiwan requires further investigation. We also wish to call the
need of collecting genetic information of indigenous species that are related to alien pests in
order to prompt early detection.

i 4= 3 (Keywords ) : Leaf-miner, Skeletonizer, Pest management, Hostplant utilization,
Oligophagy
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Discussion on systematic problems between two subspecies of Ypthima
praenubila in Taiwan
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Using DNA molecular evidence to analysis the phylogenetic and taxonomic
status of Entoria stick insects (Phasmida: Phasmatidae: Clitumninae) in Taiwan
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Systematics and evolution dynamics of insect-fern interaction in the specialized
fern-spore feeding Cuprininae (Lepidoptera, Stathmopodidae)
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Fern feeding is rare in insects and restricted to only few groups of Lepidoptera. An even rarer
phenomenon, fern-spores-feeding (FSF), can only be found in three families of moths.
Stathmopodidae Meyrick, 1913 is the most speciose family that contains FSF species, where a
subfamily, Cuprininae Sinev, 2015, exclusively specializes on FSF. Additionally, there are three
species from subfamily Stathmopodinae Meyrick, 1913 that also specialize on FSF. To better
understand the evolution of FSF, a systematics and taxonomic revision is necessary. We asked
the following questions in this study: (1) does speciation/extinction rate differ between FSF
and non-FSF groups? (2) how specialized is the host preference? and (3) does larval shelter
type evolve in response to the association with different fern hosts?

R/ EHIY

We included representatives from all named genera in Cuprininae. We also included selected
species the other two subfamilies, Stathmopodinae and Atkinsoniinae, for molecular
systematics. Specifically, one mitochondria locus and four nuclear loci were used to reconstruct
the phylogeny. We further argued that FSF evolved more than once in Stathmopodidae based
on our reconstructed phylogeny. Our results also suggested that (1) speciation/extinction rates
are not significantly different between FSF and non-FSF groups, (2) oligophage could be the
ancestral state for Cuprininae, while lineages of specialist accumulated faster than
oligophagous lineages through time, and (3) oval shaped shelter could be the ancestral state,
while lineages of tunnel-shaped shelters builder accumulated with a faster rate through time.
Nevertheless, there seems to be no association between shelter type and FSF.
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The genus Psilogramma Rothschild & Jordan, 1903 (Type species: Sphinx menephron Cramer,
1780) is a genus of hawkmoth that is widely distributed from the Indian subcontinent, Indo-
China, east Asia, Sunda islands, and Wallacea. In Taiwan, the genus was previously only known
from a single species, P. increta (Walker, 1865). In 1994, Y.H. Chen reported “Psilogramma
menephron” from Lanyu (Orchid Island) as a new addition to the sphingid fauna of Taiwan.
This species was later also discovered from Green Island. In 1995, a congeneric moth collected
from I-Lan was barcoded in 2022 and identified as P. discistriga. In addition, a Psilogramma
species with extremely dark wing color was found in Taipei and Taichung, respectively. These
findings suggest that a revision of this genus based on both morphological and molecular
evidence is necessary. In order to clarify these taxonomic problems, we extracted COI sequence
data from 68 individuals representing 32 Psilogramma species plus a Macropollana gessi as
the outgroup. Both Maximum Likelihood and Bayesian inference were used to reconstruct the
phylogeny and the species divergence was estimated following the general protocol for species
delimitation based on COI fragment.

The phylogeny recovered from the present study suggests that: (1) the very dark Psilogramma
found in Taipei and Taichung is a dark form of P. increta and such form has only been found
in Taiwan and Japan; (2) the real P. menephron is endemic to Maluku of Indonesia, and not
present in Taiwan; (3) all the previous records of P. menephron are P. discistriga, while the
record of P. discistriga in I-Lan needs further confirmation. Our study shows that COI
information is useful for species discrimination for the species complex that is almost
indistinguishable based on morphology alone.

i 4235 (Keywords) @ Cryptic species, Wallacea, Barcoding, Biogeography, Taxonomy
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aposematism of the Lepidoptera by using birds in predation experiment
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Transcriptome analysis of scale development in Pachyrhynchus weevils
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BT REGEY i BT 1% RNA-seq E&FE s T8 2 R Ry )

méﬂﬁi % I 4k 7] (Differentially expressed genes, DEGs) (foldchange>2, <-2) » 35 &1 ¥ it #
B 5 e B

R N

Whrle 473314 15 6 P2 24 ) PFR IR DEGs > 4 %] 3172 i % 2890 & - H

v umwﬁgﬂﬁnlﬁnkﬁxrqﬁﬂmuahhwﬂamgﬂ’ FEH e A T4 IR
Sl E B VR R IRD ARR o e A )P GE g 8 T AP B A Fl4e Wnt ~ cortex
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MARM BAITRISEFT AT 0 FIRA H/ILT 6 )R 24 ) PF s ¥ 3 S o0 DEGs %42
Wnt signaling pathway ~ Ras signaling pathway ~ Calcium signaling pathway o 7 3 #% &
BRI RIFERES LS OT R o I AP AR A 47 A FIA RS 0 Y
BT R EE 252 28 BiFEATFEA KEFT QPCRG P mdp o
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3 & (Rhyzopertha dominica (Fabricius)) (Coleoptera: Bostrichidae) £ & # >3k chE & ff 24
ThH2Z - o AT AORE B AT U IBBRESF I ERILTHAFL R A
%ﬁ%iﬁﬁi°“§ﬁkﬁﬁ’-£bﬁw@ SREEH DB pLE N > hopE it §
PRBPEERA S SfEALENI T RAFE A ILER BB G T R
TP s Rg > WIS AE LA TR o 3 ENHEE L TAofEFE L FEG T RE S
‘#’#%mﬁ&%méqﬁﬁfﬁma’HVﬁ V”ﬁ&%mmﬁﬁ’ BT
NP EBRBEE Y A EPTRIC D E > ka E PP ISL P e

FR/FHmIET T
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Frifd e P oMoz Bl Mamii s 880 N2 AR E0y Moy 35
BEE ZAMELFT 6 S AR RIAFTRFFVEEF TR SHLARE > B
é%ﬁ’wﬁﬁmﬁﬁo$ﬁﬁkmi$ﬂ’ﬁ%fw%m?ﬁ HER WAL 28
BXZR5E8AF  HEEPER M 5 E0 A SDARETEG  HPTEAR
e o-dkAs PR AR FlB S G ) P ARG R 0 A RRE B E A T R FE ok
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Galectin-1 (GAL1) is a mammalian extracellular protein with binding specificity for B-
galactoside. Recent studies suggest that GAL1 could bind with chitin to enhance 3T3 cells and
chondrocyte growth efficiency on the GALI-coated chitosan membranes and disrupt insect
peritrophic matrix, an anatomical structure composed of chitin and proteins lined the insect
midgut. Melittin is the main components of bee venom peptides with valuable therapeutic
functions, such as anti-inflammatory and anti-fibrotic properties. Despite the pharmacologic
efficacy of melittin, the cost of production is an issue need to resolve for its therapeutic
application. Our research aims to develop a mass production strategy to increase melittin’s
therapeutic value. The melittin will be overexpressed in E. colias well as baculovirus in fusion
with GAL1 which could be further purified with chitin-based affinity matrix. In a preliminary
study, both melittin and GAL1 were cloned into the triex4 plasmid by using EcoRI and Notl
and In-Fusion colony technology to overexpress in E. coli.

P X

The results showed the plasmid with the fusion gene were successfully transformed and
overexpressed in E. coli after IPTG induction, as indicated by SDS-PAGE and western blotting.
Moreover, the GAL1-melittin fusion protein expressed in E. coli also could be pull-down by
chitin powder, indicating the feasibility of mass production of melittin in a fusion protein.
Future studies will be focused on the construction of recombinant baculovirus carrying both
melittin and GAL1 genes for producing functional melittin, followed by the purification of
recombinant products by using chitin matrix as the affinity ligand. These strategies could only
efficiently generate adequate bee venom, but also economically purify the recombinant melittin
by using a single chitin-based affinity column to enhance the medicinal value of melittin.

B 43 (Keywords) : (Galectin-1) ~ # & X (Melittin) ~ # = % (Chitin) *}%;]%:}}%i %
{448 5 ¥ (Baculovirus expressing vector system ) ~ v % i* (Protein purification )
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The classification of action and initial exploration of fighting behavior of
Gryllus bimaculatus (Orthoptera: Gryllidae)
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The effect of light source on orientation behavior of worker ants
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Transcriptome of Nosema ceranae with the treatment of Bidens pilosa
phytogenic during its infection of western honey bee (Apis mellifera)
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Nosema ceranae is a fungal parasite causes honey bee (Apis mellifera) nosemosis. In this study
we discuss the gene expression of N. ceranae during its infection process and the Bidens pilosa
phytogenic (BP) treatment, which can increase the survival rate and survival time of infected
honey bees. The transcriptome profile of mature spores at each time point of infection (5, 10
and 20 days post-infection, d.p.i.) during different treatment (DMSO, BP) were investigated,
and identified differentially expressed genes (DEGs).

Fx/FWmIET ET

In N. ceranae infection group, it showed more downregulated genes during infection process,
especially at late period. Moreover, 70 upregulated genes and 340 downregulated genes among
common DEGs and 166 stage specific genes at each stage of N. ceranae infection group were
identified. The Gene Ontology (GO) analysis indicated that the DEGs and common DEGs in
N. ceranae infection group were involved in the various functions. The seven genes from N.
ceranae infection group were selected to validation, including four upregulated common DEGs
with higher fold-change values; three of the stage specific genes showed high expression at
each d.p.i. Interestingly, more upregulated N. ceranae genes at early infection stage in DMSO
treatment group, while more downregulated N. ceranae genes at early infection stage in BP
treatment group were found. The KAAS pathway analysis found that the common DEGs in V.
ceranae infection, DEGs in DMSO and BP treatment group were more involved in metabolism
pathway. One gene involve to V-type ATPase, eukaryotes (M00160), which has higher fold-
change during the infection process in DMSO and BP treatment group, was selected to
validation. Our data provided the gene expression profiling in N. ceranae, which could be a
reference for the monitoring nosemosis at the genetic level, besides, also regulation of V-type
ATPase in N. ceranae during BP treatment will be further investigated.

M 423 (Keywords ) : differentially expressed genes, transcriptome, Nosema ceranae, Apis
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The pea aphid, Acyrthosiphon pisum, is a productive hemipteran species whose whole-genome
had been sequenced in 2010. By convenience accessibility of genetic information, we
established protocols of whole-mount in situ hybridization (WISH) and whole-mount
immunohistochemistry (WIHC) on ovaries of the asexual pea aphid. These techniques could
visualize the loci of gene products including gene transcript and protein, which provide the
characteristics of a certain gene. To have these techniques work more efficiently, we study two
aspects of which. The first one is to study if customized permeabilization strategy on embryos
at different stages is required. The second one is to study if there are possible for these
techniques to work on other internal tissues. Therefore, we did not only test Proteinase K
incubation time on embryos for detecting ApVasl protein but also tried to apply these
techniques on the salivary gland to detect gene products of a salivary gland gene c002.

R/ o

In our results, we found customized PK incubation is necessary when performing WIHC on
different embryos. For early-stage embryos, 10 or 20 min incubation of 1 pg/ml Proteinase K
was enough for embryo permeabilization; however, for mid and late-stage embryos within the
ovary, only 40 or 60 min incubation of 1 pg/ml Proteinase K was enough. On the other hand,
we succeeded in detecting transcript and protein of the gene c002 by using established WISH
and WIHC. The protocols of these techniques can be smoothly transferred from the ovary to
the salivary gland without significant change. In summary, we had our established techniques
work better on embryos at different stages, and found them also workable on the organ salivary
gland. These facts show that permeabilization of different samples should always be assessed.
Besides, these techniques have the great potential to apply on other internal organs in the
asexual pea aphid.

M 423 (Keywords) @ & & 27 (Acyrthosiphon pisum) ~ > ¥ & K =32 & (whole-mount
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Evaluation of selected tomato varieties for female oviposition and larval
performances of Phthorimaea absoluta (= Tuta absoluta) in Taiwan and the
implications for its control
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Phthorimaea absoluta (= Tuta absoluta) is a cosmopolitan pest that is native to South America
and the global expansion in recent years has threatened the production of a wide range of
solanaceous crops including tomatoes. When making policy for management, the knowledge
of female oviposition and larval feeding performances on plants is essential. Previous studies
have shown that the preference for different solanaceous species of this moth varies in different
countries. Meanwhile, the bioassay results from different tomato cultivars are also inconsistent.
To investigate whether different tomato cultivars are linked to different management policies
of this insect in Taiwan, we examined the female oviposition and larval feeding performance
on five major tomato cultivars (Micro Tom, Golden Cherry, Cherry, Black Persimmon, and
Beef tomatoes). Oviposition preference was assessed using a choice experiment by using 15
pairs of sex-determined moths per replicate (a total of six replicates per tomato cultivar). The
hatching success of eggs, pupa emergence, larval period, and larval mortality were recorded on
each cultivar. We also employed an integrated approach (Ilastik [pixel classification] and
ImagelJ) to quantify the density of the glandular trichomes on leaves of each tomato cultivar to
assess the correlation between trichome density and female oviposition and larval feeding
performances.

R o

One-Way ANOVA test results indicated that oviposition (p-value = 0.561), pupa emergence (p-
value = 0.2948), larval period (p-value = 0.941) and larval mortality (p-value = 0.4621) among
the cultivars were not significantly different, while the eggs laid on cherry tomatoes showed
the highest percentage of hatching. There was no significant difference among adaxial
glandular trichome density in all varieties (p-value = 0.068) so proposing different strategies
for different cultivars might not necessary, but the combined effect of volatile chemicals with
trichomes might play a significant role in the success of a new invasive herbivore.

M 4% % (Keywords) @ Oviposition, Larval performance, Pest management, Herbivory,

Oligophagy
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NS LR L AR TR AT PR
Evaluation of wild Brassicaceae as trap crops in pest management
HRPF - 7 B
Yi-Shan Lin and Shaw-Yhi Huang

=P &1 & r B % Department of Entomology, National Chung Hsing University
Presenting author's email: yishanlin260@gmail.com

TR/FPLT RIS 2

842 K v¢ (push-pull strategy) = i T F & F3L (IPM) - 300> > 5 5 g >0 2L
RER B DB OABAY SAIC I A SRS 2 A
B M AR SR SR A TR Gk o Ty P e A fu s b in
ZHAHAS S ERPRETSE - Fp o A L F Mfiéajr% SR BT R § g
82 PRIk > PRAFANBEILZZ T AP TREKE A ZH R ik

(Pieris rapae crucivora Boisduval) 22 B & [+ & B —4&L & %48 (Spodoptera litura Fabricius)
wrrd g —wmE Rk & (Cardamine flexuosa) % 4535 (¥4 b end £ £ B~ % BB~
SRR B A PRE > NI A L3 oL R (4 (trap crop) GRS o

FER/GH/IET BT

B amE R R L@ A2 M LESF RCR) ¢ 0 R b 4 (143mg/mg/hr) F >
o ik (0.22mg/mgh) > £ R F L B fii‘ﬂ’ A58 g Ak 5 (ECD > 4 s
(23.20%) B>t v - (3.83%) B F AR ¥ APHEHAL L ﬁj? (RGR) ALK R
(0.10mg/mg/hr) B * v 4 (0.04mg/mg/hr) - & %MP’—**‘“ LA o HARERBL Z 8
AR RS BRI S B A 45 S IR - TSl E A
it o W APEPRG RS AZRTOERSE FEHARRBELT L LEITE o (S Ig
Bpgte P 23 fi= (Myrosmase) ZERIER > BaEiTe Bk 7324 8 k%
2B FIFHM T RZBE LRFERY e 2T A

M4t (Keywords ) : Faf2 ¥4 (Trap crop) ~ X & % # A& # (secondary metabolites ) ~
mE K & (Cardamine flexuosa) ~ v ¥ ( Pieris rapae crucivora Boisduval ) ~ # ¥ &
¥ (Spodoptera litura Fabricius )
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Research on the life cycle and developmental atlas of the coffee berry borer

Yi-Hao Huang and Hsiao-Ling Lu
B2 ok f 3~ § 2 5 $14 % Department of Biotechnology, National Formosa University
Presenting author's email: 40847127@gm.nfu.edu.tw

TR/FPLT RIS 2

veezk o & Hypothenemus hampei (% < i ¢ & coffee berry borer, f§ fi- CBB) & _rreting
LEARTH o FHCBBab s 3 FIFATIRE Ra > FIHMA] » B0
CRERSI- %527» 3L CBB end &3 > P B T HORAHF T TR H 2 Fde o
LPfECBB 2% T8 42 > AL itk 2 B ras T Bl A SORRAE TR chd iE
S o ARG FenA 1Ak G > 3 25°C 8500 AR R Y 2 HahBRBIEET
R L AR RS AR o %"ﬁz’ F P s S B MR RGP E R
B B f3 CBB e B Y o i 2 in g 5 Blikenite » NpEBd 7 g v PR o
%%’r} Yo AR E e B 2R AR TR LR o

AR o
-J-\. IFE P"-rgdi” 7:l C , Q l‘/ti 513 A EH #E] f”{ B é’ Z ’ﬁ Gpﬁ}g N~ T ﬁﬁ% ﬁp (;JEr %‘ F_-.;E" —
éfé.‘) AHE LAY - d B “v']’%?’%* CBB #f 2t ehd L e B B B e

R
- ¥ e = 55 50.3%; s f 3 b e - —1% " 5 30.9%; @ 4T 8 3 = B e
—ZMJJ? 439% AP T T mind F AL AEPEL 2 R %Sk 0 F U CBB £ 2
AR E % TV RITRAB T A E 2 R AT T L R B gk ¥ o ;\j\;l_,_
KA ONERRERCEE o I B CBB g S -3 E Tribolium
castaneum tF ¥ PN E A R P 2 F i o

A

M43 (Keywords) @ % 1 4L (artificial diet) ~ *2%2% ¥ (embryonic development ) ~
4 FE (life cycle )
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Detection of rice leaf folder damage on rice using multispectral images and
machine learning

PR BB R A fkE
Chen-Feng Yen, Yen-Chieh Ouyang and Shu-Mei Dai
R > ¢ @ < B National Chung Hsing University
Presenting author's email: a65686630857@gmail.com

TR/ R/ 2

¢ 7 (Integrated Pest Management) cHE & {vg 2 - » 7 5 (¥4 § 12
2 Wo F RN BEIRFPIS > EMUEERY ZELE R

WAoo kn RHHES (T od 3 “?*ﬁﬂoﬁ%ﬁ%&**ﬁﬁﬂﬁiﬁﬁﬁiﬁ

Zo- > NFESFREAREFAER D N AT ERR &Pi R B TR A R B E 33

g TR LHFN G FHEEET c AEHRERY F R GIREL L %‘r-ﬁ’ﬂ’%iﬂ}% E4

M2 F BBl SEMEEY P it Fe £ (Support Vector Machine, SVM) 12 2 %

B A 5 e 32 (Deep Neural Networks, DNN) 2"/ 4ic3] » >t e BFIRBE TE&F AT WP o

FR/FHmIET T

ZBIILS T BT LR NF W B HF HIRALTH A ATk

B S IR R SR RIRA K F S 6 LTS 3R A AL

FRauTe R F SRR F S HRGLY B R A ALY 2 SVM 2

DNN sl g A 5] 5 85.7% £ 86.0% @ 2% & 5 85.7% ¥ 86.0% » #Fx ¥ 5 85.6%%!

86.0% ° AR KRE A FILFhE T REG TR L R > I 5 LHRG R

Bl ch R B RS ATY R A T ORI R T R TR R > AHEA T (R
HBEEES > ARV RETRBTIENE & {2 - o

423 (Keywords) @ & 2 1 ip| (Insect infestation detection) ~ % ™ & ( Cnaphalocrocis
medinalis ) ~ ¥ %+ % B3 (Reflectance profile ) ~ % B4 % (Machine learning )

184



PA_05
IS TR LRl S B Ly
Genes involved in the emamectin benzoate resistance in diamondback moth,
Plutella xylostella

FUA T » gk £

Mu-Hsin Chen and Shu-Mei Dai
R > ¢ & < B National Chung Hsing University
Presenting author's email: cindychen861126@gmail.com

TR/ R/ 2

| & (Plutella xylostella L) 5 FiAf i f b @ > £ 24 B A+ 5} L chpisep 2 84
FERTHEYRE Y N40-50 RE DGR R s d Ao ] FRRAD R g
AP AIERIe P EPRESE O PR AR MG ER G D R d N EH
BBV AR B L ) FR AR e TR 5 ERAERY
B o e 101 fEG s s A4 Fut o 50 7 3 58 FA TR T g E
Bsb o PR B SR E 0 Bl E B G R 5 % TTSel # & 42 B chF) 7 4
i35k TTRx & (7 @& T A 47 > & 437 it infg 4 A Flie 7 PCR&R] > A 742
e a2 3% s FAFRZREDLE -

ER /%Y BT

RHEESTHAITE S F R 32 BE L A MDA TFIZ 66 BEjzs SHpM A F L
P REFHSLEL R > 5 PE [Log2(fold change) > 1 7 P450 6B7 ~ P450 4C1 ~
Juvenile hormone esterase (JHE) = B £ F]i& 7 qPCR =4 47 - % % 2 3 TTSel 0 P450
6B7 % £ § > TTRx 2.3 & ~ JHE v P450 4C1 (04 L E R 5 09 %2 0.2 & » H 4$r s
FETHAITES (488 ~0.1 8 ~02®) 4piz o FptJaip] P4AS0 6B7 ¥ it & | F k4t
Flid T ehbud ] 5 T S ApRE > @ P4504C1 2 JHEF it 23 f & 4pR 1t o &
FEPHRED TR Tl # s LAk Z LR TR AEP LY
B

M4tz (Keywords) @ /] & (Plutella xylostella ) ~ )= ;= (Emamectin Benzoate ) ~ ¢

% |+ (Insecticide resistance ) ~ # 4% % %8 4 47 ( Transcriptome analysis )
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Evaluation of the sensitivity of Diaphania indica to pesticides

B R A
Chun-Yen Lee and Li-Hui Wei
Frcle ¥4 B € B ¥ £ 4 3 4 3#5% “7 Taiwan Agricultural Chemicals and Toxic
Substances Research Institute, Council of Agriculture, Executive Yuan
Presenting author's email: chunyen@tactri.gov.tw

BT R 2

DY

PIERF AP e EHA T AP A CHBACFACRBA s A K R F B
frd > BAGEERAY > SHANEELS B R R ek A4 3T

R ARDABGE LAY R T 0 EHEE S p?;-gg:-;fﬁ,zérsg SRR e AR S
Rffd > AP A EB TR P R RN P RN EE NSy aF o g -
EVHFA 45 Rt o AERITAEAMEHFEAEFITPHELE AP AP 2000
EATTH S S S T RN T B A F LT o p R G
B IEHFAPERT > B S AR ERERT O KA o P REP F AR

.

AEPHNEF o BB L B AFTRY NET Y BRAR AL~ T I~ Fli=
LRI e R F 0 BT R ) B AR IR - e F R
Az 3 /‘zﬁ%‘ﬁ%’?‘?' B EEE O NBAE S R ER | 10 #)4& &#Lfé"; T~ Y

ﬁﬂ,ﬂﬁk%3¥§w’*wﬁ%15@ﬂm3ﬁ4u’4&ﬂ g0 T2
FeAGERENL > HPE S 5o

S5 /EWHm/IET BT

WEREE 0 DR~ IR s AR 2ol RN 3 #8 4 3 N Btk o 4 Y
= 98.2% ~ 100% ~ 100% f= 100% =5+ = & > A7 é’%ﬁ}iﬁ%ﬁﬂﬁ RAFFAF AL TR s W
BicEHR2 8/ - KRS ARG 69.8% 7= 5 AL JH A F B 20
FIRT g P BoTedsk T E 2 i & MR 3 ﬁﬁ%ﬁ.?*‘ (= F 5 0%) A ERnn B
LSRR L YA - A

M 4t (Keywords) @ A 82 (Diaphania indica) ~ # & & (insecticide) ~ i & 7 ¢
( chemical control )
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Study on the control effect of dlfferent pesticide spraying methods on
Scirtothrips dorsalis Hood

MEA  §EF
Ying-Cheng Chen and Mei-Jing Huang
ARl ¥4 R € 4% % B ¥ :2 L3 Tainan District Agricultural Research and
Extension Station
Presenting author's email: meijing0425@gmail.com

BT R 2

b

—
H

@] B (Scirtothrips dorsalis Hood) & % (¥4 B > - b § G E 4 2
Pl w A B ad Al B YRR N RBATE RS &0 PPES 2
EoifER EAGEPEIEZFEI I T ROCERRE Y £2 B8 BHrR g
TR RALET N HEATPIS  AFTHFET R RSN A RFLRREMF > B A
i R R - YRk £L~é$ ARERT 2R N FRE T A - 3%?4

BLidZem X B OBARAI > F F & 23RALA » 2w e ¥ { 3R o 2 ETEHiSS
ﬁagﬁﬁ*@%@“*“iﬁ%ﬂk%&’%%%uﬁém%’AaaBa@%@
A e s (2 ¥ DX-10) 5 75 5 TR8001 £ T in » CHRAIE* &2 2 L 144§ 2 3
EFEPIe O CKREFAEAR IS iR M E o % BE 2 20% %= 65K 1k #iE
g o

(?‘*Y ki
4y

-
8

r)%
A

F ‘FW
C R

,&\

FR/IFHmIET T

v 2 E PR S5 F RIS DT F HEBAAEE CKE 783 & A% 60.1
E-B® 174982 CH 1682 % « % - AP infs » R AJERPIG> A7 HEF] 75% 1

FEBAF 0 A AR N A 98% e o R A Bis o e R F S B
BEF TH 0ARZEBRRAEASE20382 4438 5 pinF e u i 745% % 80.8% ;
CHBPARRML 16408 » BipFH263%c5F& 2% £ F 4582 BA
ns%%Mmrwﬁ’uﬁ&ﬁ@%wkagw”ﬁﬁ%aaméﬁwwzugwmagm
B A J_#ﬂ?p:&‘ oo e pE) g,.] BRRMPFEFR I, {aaiFpiorekds
w3k o BEoT i ) %@l%)’}\'};ﬁﬂﬁuﬁAfalﬂ—ﬁﬁﬁﬁﬁl”mﬁﬁq’f%ﬁi 20% %= i
AR ER o T I St 1R I TR S R LS A

B4 (Keywords) : -] & #) B (Scirtothrips dorsalis Hood ) ~ # * 1 %% (Unmanned
Plant Protection Machine ) ~ F# ;2 % ( Control rate )
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Laboratory evaluatlon of the effect of msectlcides for controlling

Scirtothrips dorsalis Hood on lotus

Fﬁ 7]\ ’ E _3-_ ia—
Ying-Cheng Chen and Mei-Jing Huang

ARk ¥4 F € 5% % B ¥ :x 23 Tainan District Agricultural Research and Extension

Station

Presenting author's email: larvaephage@gmail.com

BT R 2

2 4& a5 (Sczrtothrlps dorsalis Hood) #48 | * ¥ g - EF
PO ERET IR AEETPEKEL c AR 4”%~*H$lm”'?'1§ff
ﬁ?ﬂ% %meu&géﬁ\ BTk 0 R R A5 - ¥

B FEEE ST N 2 FAME A RER 31:
(Reverse Osmosis, RO) "k » # ed® = £4F > W6 R {5 3028 2
12L:12D) » #3212 ~24 % 48 | PR (7% > 25 7= A ¥E K1

v

w}‘l‘\,

2 5T
2 vf 5 RO
£ m (25°c » 55% RH
7S e AR R

S UUAR I R E IR (52 2 ABE AL A uE 10% s ok Al 25550~ 75 -

100 ~ 125 ~ 150 ppm % 20% % /= &%k 7% 24 & e 55 50 ~ 250 ~ 500 ~

750 ~ 1000 ~ 2500 ~

5000 ppm > # 2= EAF > W ER(S 1224 2 48 ) PFRRGEFREZ > E - Ay

R &~= F o #1204 Probit-MSChart program (Chi, 2021) fz &
Dosage 50%, LDso) 2 90% 3x 5+ #&| & (LDoo) °

R/ o

BEH GER ST L 11.7% B 34 8000 & ~ 2.5% B # A5 1000 2
510% % ik 1000 RS F G5 S dn A BROCEHE Y

48 /] FEzZ e 7= F ¥ iE 90% 1 o H =t 40% o7 17 1500 B
T L 57% 0 H o iR L’gﬁ';aﬁrﬁ B#HITEOA o 4

5 L feik A £ (Lethal

~20% i 400 2
W H B BR] > EJRIS
) RRJR (S 48 0] P22
R EE A |3—1}‘§P}’7‘

BE2Z5F A RER R F N THEEMRT EE > T 10L& A iR
# 7

1335.1 ppm > 5. %
(RN AR 3 4
R T EARFE 2

FR Y1 20k R 0 20% iR i 5 7499.06 ppm > 10% % i% s 750.02 ppm o @ AFT g
2 BB TS % B KA 45 LDso 2 LDoo A B % 223.3 ppm %

LDso % LD90 /%)% 80.0 ppm % 316.8 ppm 0 & EIEEH LR ¥

B EE S ARRTITL 0 PREAFETWERGTE2Z ERE %Y

-
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B 477 (Keywords) @ #% 5 | (insecticides) ~ - % @] 8 (Scirtothrips dorsalis Hood )
7= % (mortality ) ~ £ # 3 7 # £ (Lethal Dosage 50% )
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Evaluation of chitinolytic activity and virulence of Purpureocillium
takamizusanense strains against Tessaratoma papillosa (Drury)

FRE A& iRE R
Ying-Cheng Chen, Hui-Ting Lin and Meng-Lu Tsai
Frcfe ¥4 B € £ % B ¥ :%T 23 Tainan District Agricultural Research and Extension
Station
Presenting author's email: miko5660@gmail.com

BT R 2

A% 7 Purpureocillium takamizusanense & p # 4= Jf’ft} % Tessaratoma papillosa (Drury) £ 44
S T REE PR TS PR P TS e
PP AR A AR RP R FER AR AN A FAFLEREL @
(7% F AR RO 4 3% 0 £ 02 7048 Probit-MSChart program (Chi,2021) & ¥ & #cs »
pF & (Lethal Time 50%, LTso) © ¥ = )E’r%?fr Purpureocillium § &y 2 3. 2 #4418 8
2 Bl R R BT A RIS

R/ FT

R4 ST 0 B ERE RS AR O BRAE FARBRHERE S F A S A
FERBE . PHERB A SARRI PRRZE LN K ARBRHEK
BoE A e R 5L 60-100% > L i pEF (LTso) 3 14-28 2 = 27+ NH3 Atk
% RM4 AR fente = 50 7 23] 100% « @ NH3 k2 NH4 Ficst sty %
FhHLLHERFFET RS AU 3 1406 2 1440 % o FcH; & AT K FFAK
R &% 5 70-100% > X sk st g (LTso) 5 29-50 % » # @ » TNZZS6 #t% - RM4
Fitk2 RMS FRRst 2t & 3 A ented 7= 54 5 100% = ¥ K % [F TNZZS6 [tk 2
NH3 Attty & & iz LIRS SiE o 4 %5 29.08 2 20.65 % 7 [aeis
Mg s ® B 0 A% F ZZS kP FtRE NH3 Fik2 87 Fa i 4 & » J 1 EE
I/AE T2 B G 1.54-147 2 A Ltk 0 9 KK FFRET # S B 8
Fhv= 0@ TNZZS6 Atk NH3 FHRERBR B 2 ABE" il Ak ie
- BRI S A R BB DT T o

B 4 3 (Keywords) : & % p (Purpureocillium takamizusanense) ~ # = TJFﬁ %
(Tessaratoma papillosa) ~ 3 4~ 7 Fp#
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Investigation on infestation and control of Dolichoderus thoracicus terrestris in
leisure fields

Ehglv A8 2xl 4
Song-Ming Tasi', Hsiu-Hua Pai'!, Pei-An Lee'! and Err-Lieh Hsu?
B> 3418 Fd 2E2 kFE % Department of Kinesiology, Health, and Leisure
Studies National University of Kaohsiung
2R 284 8 R B8 % Department of Entomolgy, National Taiwan University
Presenting author's email: asd211106@gmail.com

BT R 2

B %9 IR 38 ¢k (Dolichoderus thoracicus) % % 4 2 gHEZMENE > & 3073 2 500 - 600 =
LT R AR PR R BIE  IRK IS S SR AT E AT S
ERFRBEZATRTH  FTFEARL P F AR AL AR BRI E
F 1324 RO B 332 Fo ML N RSP /r“%'%z FR TR IR [ o 2 Ao s
RE2FZHE MPERAGBBERr B~ 2 BV PSR ELEEE D o

FR/FHmIET T

FREE R REFPRAE (Wﬁﬁ%7%)¢]ly%%ﬁﬁ$$ﬁﬁﬁ$@ﬁ
EETSS T Wm2%9°*§@14@ﬁﬂ’ﬂi%#i LR Z 2t W L3RR
w@HIMSQ?9H&;’%¢ﬂi%? BLRIFAL @ SR 50 33 2 0
Toa g2 FE 0 LERFRF LA IR G FFF 0 M FRRY - 2B AR
FORHESS E S Bipr B Az s BFE RAHRERFERES 275-175%); » &
%ﬁ%ﬁi%ﬁé*?‘?%ﬁ%‘ﬁ“*ﬁﬁﬁﬁﬂiiﬁ%ﬁﬁ$%ﬁ%ﬁ%m
Bk ip2 o s B RZ2 PR A% D REFICE A HBRRFEE - KPP TER
B 75 EARA (100 - 754 %) RERNIIFEL BV 2 X RES RETHY
o AR B ATERER R (41.1-38.0 %) RV B ERTVRAYUT 7 AP 4ot g
L%°

M 4230 (Keywords) @ #7# % & (Emerging pests) ~ ##13] (Arboreal ) ~ 7 % Tt 33 #%
( Dolichoderus thoracicus ) ~ » = (Infestation) ~ F# 75 (Control )
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Corporate Responsibility of Pest Control Operators

Hop
Mying Chieh Lin
s 2 A FR B FA S T RE L Department of Earth and Life Science, University
of Taipei
Presenting author's email: m11010007@go.utaipei.edu.tw

BT R 2

B FEY A RAFETRS > GHEXHRANEE > FR LA LRE
'}&Wﬁl’ﬁf‘i*”‘)\?"g‘:ﬂﬁ? iEET'Figm—Iﬁ’*K%ﬂW"#i}ﬁﬂw

- @ 5 pdel7 ip ¥ (PCO/ Pest Control Operator) 2. ¥4 % ¢ 35 < 304 | G/Bm R
Wf%&@ﬁ#m?j*#7”"”kﬁﬁ 4#&ﬂ*&ﬂ£& EAE TS

— EE LA PR E 4%~&ﬁi§m¢§mi#%*ak%o

< F

R N R

gt d S 2The TRRE F S SRS e AR WHE A RATEE B
LIS P AEL B G R F AR R #@%wm%ﬁwﬁﬁb
RAFZEEPER BRSO RERRIFEPISZEMEAR me’ i * IR B 2
BELST ER - S NP RES AL RBEE R %ﬁ@ﬁwmix ¥

AT ERIEHRS T o

B 437 (Keywords) @ fidff7 ie ¥ (Pest Control Operator) ~ § % 2 # (Pest) ~ &£ ¥
iz (Corporate Responsibility )
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Infrared automatic camera applied in pest monitoring and control: taking house
rodent as an example

Rk
Anita Juan
A X FR R TA S FTRE & Department of Earth and Life Science, University
of Taipei
Presenting author's email: anissadonna@gmail.com

T

BT R 2

u{# G- R L QISR e o 2 e 2R A S F i REE T

PR R R AL AR BB B RBRFELNE ML - BRI
2 *ﬂme RNder OB FERER S R R EIE  SRELEE > L H P bR B ARG
Fir ZRL]ERDOFHEF A ARF2L > - BRFEREPFEZ [ F D ES 4
1 :r;&,r&meara:fwiéﬂmwig‘iﬂwm; FAAEL B FEE T
PESRBFELIER R AP R APRE FrRébFRERR  FRFHRETER
= #

Ba S~ BRI T S R .

/

S5 /EWHm/IET BT

e fﬁ«*wﬁ&wﬂ%s:sbiﬁaﬂ CHRFREBE AT R R AR SRG
AT EAEE A ApBFIcERIDERT b TAPRE (Integrated

Pest Management) #% = H JR7: 5 ~ D X L BB P o

R 430 (Keywords) DR “i;? 775 (Rodent control ) ~ i~ *t & p # 48 #% (Infrared automatic

camera ) 4 ¥ % & 2 12 (Integrated Pest Management )
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Influence of temperature and egg storage methods on hatch rate of Aedes
aegypti eggs in long term storage

L WS Sy R 5 (S X
Ya-Zhe Lee!, Jou-Hsin Ting', Yu-Ting Huang', Wu-Chun Tu? and Chin-Gi Huang'
VR pdF2 7 7 R R4 4 T 1 e % ¢« National Mosquito-borne Disease
Control Research Center, National Health Research Institutes
2R ¢ B g B8 % Department of Entomology, National Chung Hsing University
Presenting author's email: m992010002@gmail.com

BT R 2

Rearing and the maintenance of mosquitoes in laboratory are crucial for studying vector-borne
diseases. Although eggs of Aedes mosquitoes can be stored in dried state, their viability
decreases over time. Periodical hatching of stored batches is required for sustainable passaging
of mosquito strain. In this study, the effect of storage duration and different temperature (5°C
to 25°C, 5°C increment) on hatching rate of Aedes aegypti were evaluated. Additionally, two
methods for long term storage were compared: conventional dry storage, and water storage.
Stored eggs were hatched with degassed RO water for 24 hours before analyzing.

R o

For dry storage, the highest hatching rate is 65.2% after 2 months of storage at 25°C. The rate
dropped drastically to 35.3% after 4 months, and 0% after 8 months. The hatching rate at 20°C
and 15°C were 37.6% and 13.3% respectively for 2 months. Nevertheless, there were minimal
number of eggs which remained viable after § months of storage. For water storage, the hatch
rates at 25°C and 20°C were 72.1% to 73.7%, respectively after 4 months of storage. After 8
months of storage, the rate reduced to 37.4% for the former and 53.8% for the latter. After 12
months of storage, none of 25°C group hatched, while 47.3% of 20°C group remained viable.
For 15°C group, the highest hatch rate was 66.1% at one month and reduced to 36.9% after 12
months of storage. Regardless of storage methods, almost no eggs hatched for temperature
below 10°C. Our results showed increased storage duration for eggs stored in water, with hatch
rate closing up to 50% after 12 months of storage at 20°C. Longer storage duration could
provide more flexibility to egg management, reducing the time and labor cost for the
maintenance of mosquitoes.

M 43 (Keywords) @ % % #t (Dengue) ~ ¥ % saix (Aedes aegypti) ~ 3x B 47 %
( Mosquito rearing ) ~ “&it & ( Hatching rate )
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Functional divergence among cecropin paralogs in pharate adult cuticle
formation of mosquito Armigeres subalbatus during pupal development

Flawbl f aa’ a2 g
Wei-Ting Liu' 2, Yu-Wei Huang®, Cheng-Chen Chen? * and Wu-Chun Tu!

B¢ &1 85 28 % Department of Entomology, National Chung Hsing University
PR BP R L Bcd $ 2 4B B #7747 Institute of Microbiology and Immunology,
National Yang Ming Chiao Tung University
SEEHP L« E8Y ¥ & #* Department of Tropical Medicine, National Yang Ming
Chiao Tung University

TR T AR

Antimicrobial peptides (AMPs), are small inducible peptides, provide non-specific killing or
growth inhibition of invading microbes. Most AMPs are encoded by multigene families in the
genomes of various insects. Recent studies demonstrated mosquito cecropin Bs play a crucial
role in the cecropin-prophenoloxidase regulation mechanism in several mosquito species. In
this study, double-stranded RNA (dsRNA) silencing analysis and injection of synthetic
cecropin peptide were used to elucidate whether cecropin paralogs play a similar role as
cecropin B in pharate adult cuticle formation during pupal development.

R For

Although the genome sequence information of Ar. subalbatus is not yet available, five cecropin
paralogs have been identified in this species, namely Armigeres subalbatus cecropin (Ascec)
Al, A2, B1, B2, and N. We found that the expression levels of Ascec Al, A2, B1, and N are
induced in bacteria-injected mosquitoes, whilst the mRNA levels of Ascec B2 are constitutively
expressed in normal mosquitoes and remain almost the same upon subsequent bacterial
challenge. Knockdown in the pupae of Ascec B2 using dsRNA resulted in high mortality.
Simultaneous injection of Ascec B2 dsRNA and Ascec B2 peptide into pupae significantly
reduced this mortality in a dose-dependent manner. On the other hand, other Ascec peptides
are unable to buffer the knockdown effects of Ascec B2. These findings suggest that Ascec B2
plays a unique role in cuticle formation during pupal development and other Ascec paralogs
retain the roles in mosquito innate immune.

M43 (Keywords) @ Armigeres subalbatus, cecropin, paralog, knockdown, rescue
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