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The conference will be held at the 3D Theater (B1) of National Museum of Natural

Science, including Red conference room, Blue conference room, Science classroom 1

and 2.
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Laptops and projectors are provided for all meeting rooms. Presentation files should be
uploaded to the laptops before the beginning of the sessions. Mac users have to bring
your own adaptor. There are 15 minutes for each speaker; 12 minutes for oral

presentation and 3 minutes for discussion.
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The posters can be mounted at 08:45am-09:45am on Oct. 20th in the “Science
classroom 1”. The poster numbers are listed in the programme. Tape and scissors are
provided. During poster sessions (15:00pm-16:00pm), authors should stand close to
their boards to answer questions and facilitate discussions on their work. Posters will
be displayed throughout the meeting and have to be removed before the closing

ceremony.
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ot to30 | DESt st s o ke e | ST Soomb Ghelaseienl) |4 et ot a5 b it
’ ’ and CO2 on herbivore performance across altitudes g;;gt?é]n:m Aitlisgs) maslErll e PT sy petiod ¢ g P
Chi-Ming Liu, Shao-K Yan & Chuan-Kai H . . s .
g LU, Shao-Ruan Yan an-iat 5o Anil Chandra Neupane, Phillip Cheng & Lekhnath |Hui-Ying Lin & L.H. Huang
Kafle
OD 11
OEng_03* — . . -
OB _03* e g o Evaluating the effect of recommended insecticides
. . Host range of a newly identified parasitoid, )
Survey of Geosmithia species in the southeast Apanteles opacus (Ashmead) (Hymenoptera: for controlling the brown planthopper and
16:30-16:45 | United States Bfa coni dae)p yrenoptera: wiitebacked planthopper in Chiayi district under
Yin-Tse Huang, Miroslav Kolarik, Matthew T. Mei-Yine Lin. Shih-Vine Huane & Ramasam laboratory condition
Kasson & Jiri Huler Srinivasfn ’ g g Y Shou-Homg Huang, Po-Hung Chen, Tai-Chuan
Wang & Yu-Ping Liang
*
]?t]:s;}_lg 4'cal and morphological divergences ofa OEng 04 OD_12
) OSica P gl = Polydnavirus-encoded microRNA exerts different Questionnaire Survey of Nuisance Situation and
. . snail-feeding carabid beetle, Carabus (Coptolabrus) . . ; . ) ) )
16:45-17:00 o . effects on the immune responsesin Spodoptera Life Misery Index on the Forcipomyia (Lasiohelea)
nankotaizanus Kano, 1932 (Coleoptera, Carabidae) |,. . . L
Lan-Wei YVeh. Hsin-Pine Ko. Pine-Shu Vane & litura and Snellenius manilae taiwana: Diptera
o SR = Cheng-Kang Tang & Yueh-Lung Wu Ji-Sen Hwang, Yu-Nine,Yang & Hsin-An Lin
Chung-Ping Lin = =
©OB_05* OEng_05 IC’)rIe)]j_n]]jilar study of organic and chemical control
The material of termite-built structure and strategy A g:i thod t throid resistance of |of Chaemznema};onﬁnzs (Coleoptera:
17:00-17:15 | of termite. (Blattodea: Isoptera) fapic Method fo Survey pyretirold resistance o plera:

Bo-Ye Chen, Fang-Zhi Chang, Chi-Yu Chen &
Hou-Feng Li

Aedes aegypti
I-Cheng Cheng , Yen-Chi Chen & Hwa-Jen Teng

Chrysomelidae)
Yu-Ping Liang, Yu-Sin Lin, Po-Hung Chen, Tai-
Chuan Wang & Shou-Horng Huang




17:15-17:30

OB_06*

Redescription of Coptotermes formosanus (Isoptera:
Rhinotermitidae) and its synonyms in China

Guan-Yu Chen, Chia-Chien Wu, Wei-Ren Liang & Hou-
Feng Li

oD 14

Population Dynamic, Distribution, and Chemical Control
of the Citrus Rust Mite, Phyllocoptruta oleivora (Ashmead)
on Three Varieties of Citrus in Taiwan

Po-Hung Chen, Shou-Horng Huang & Tai-Chuan Wang




October 21

Pl .
Time ™ Red Conference Room Blue Conference Room Science classroom 2
08:30-09:00 Check in
OE_01* oD 15
Ferr.n.ented products of fungus garden is the major Disc_overy ofintron polymorphism in the voltage-
. . nutrition source of Odontotermes formosanus . ) .
09:00-09:15 . gated sodium channel from pyrethroid resistance
(Isoptera: Termitidae) ;ie des aegypti
Chun-].Chlu, Jie-Hao Ou, Chi-Yu Chen & Hou- Yen-Chi Chen, I-Cheng Cheng & Hwa-Jen Teng
Feng Li = = =
OE_02*
The oviposition preference of Anselmella miltoni
(Hymenoptera: Eulophidae) to the floral scent of ©OD_16 o .
. _ . L _ iR R & ARBERATERBRRARR S
09:15-09:30 different strains of Syzygium samarandenes and S. iy
Jjambos . EE e A
Yu-Chun Lin, Yu-Che Lin, Yi-Chang Liao, & Man- AL RESNHER
Miao Yang
OE_03* oD 17
Predation efficacy of Lemnia saucia (Mulsant) The control efficacy of pyriproxyfen, chlorfenapyr,
09:30-09:45 (Coleoptera: Coccinellidae) on Astegopteryx spinosad and imidacloprid to the litchi fiuit borer
’ ’ bambucifoliae (Takahashi) (Hemiptera: (Conopomorpha sinensis Bradley)
Hormaphidae) Tai-Chuan Wang, Zi-Xuan Cheng, Po-Hung Chen,
Chuan-Yu Lo, I-Hsin Sung & Chi-Chuang Huang Yu-Ping Liang & Shou-Horng Huang
*
OE—O.AI . . . . oD 18
Examination of the histamine hypothesis for a o : ) L
e e e e Population fluctuations of Tefranychus urticae in
09:45-10:00 . - strawberry field and control evaluations of sucrose
opponency i the Papilio butterfly ester and mineral oil in laborato
Pei-Tu Chen, Hiroshi Akashi, Atsuko Matsushita & : Y
. Dao-Yuan Xue & Yi-Yuan Chuang
Kentaro Arikawa =
10:00-10:15 Break
OE_05* ob_19 - N
— . . . Understanding the relationship of detoxification
Germline development in the aposymbiotic pea . es in Organophosphate resistance of
10:15-10:30 aphid: nutrition vs. reproduction ) =

SII 01
Entomophagy as a Traditional Food Culture
Dr. Yuka Utsunomiya

Yi-min Hsiao.., Shuji Shigenobu & Chun-che
Chang,

Bactrocera dorsalis through NGS data
Chun-Ying Yu, Chang-Yu Wu, Po-Kai Hsu, Chien-
Yu Chen & Ju-Chun Hsu




OE_06*

OD_20

SII 02 Parasitic wasps induces immunosuppression in The population performance of Tefranychus urticae
10:30-10:45 | & 8 895560 > S B eliRE—E Re R E X Spodopteralitura via regulating the level ofextra- |(Acark Tetranychidae) under the sublethal effects of
Dr. Yao-Tang Lin cellular adenosine milbemectin
Chia-Chi Tai & Yueh-Lung Wu Yi-Ting Hong & Ming-Ying Lin
OE_07* oD 21
ST 03 Convergent life-history evolution and physiological |Demographic characteristics of Tefranychus ludeni
10:45-11:00 | 3= 7 2 HASER adaptation of on eggplant leaves and the effects of prey’s density
Kene-Ming Liu egg gigantism in myrmeco- and termitophiles and stage on predation rate of Orius strigicollis
D Wei-Ren Liang, Ming-Der Lin & Hou-Feng Li Wei-Han Lai & Shu-Jen Tuan
OE_08* oD 22
11:00-11:15 Reproductive plasticity of pioneer termite species Study on Knowledge, Attitudes and Practices of
’ ’ Yi-Ning Chiu, Chun-I Chiu, Ming-Der Lin & Hou- |Dengue Fever Cleaner Team in Tainan City
Feng Li Ji-Sen Hwang & Shao-Dian Jhang
S .. . . . . OD 23
The effect of imidacloprid resistance on life history - . . . 3
. . . ) ) Survey ofinsecticide resistance of dedes aegypti
11:15-11:30 traits of Paederus fuscipes (Coleoptera: . . . .
.. (Diptera: Culicidae) in Southern Taiwan
Staphylinidac) Hsin-Hua Lin & Shu-Mei Dai
Wen-Bin Feng & Kok-Boon Neoh
11:30-12:15 Lunch (2F)
12:15-13:00 Annual General Meeting
OB _07 OF 10 OD 24
Ontogenetic antagonism—mutualism coupling: — L . Development of enzyme-linked immunosorbent
= = s Influence of seasonal variation on water relations of . . -
13:00-13:15 | perspectives on resilience of stage-structured ) . assay for the insecticide clothianidin
" = Paederus fuscipes (Coleoptera: Staphylinidae) . . . . .
comimunities Chia-Yu Wane & Kok-Boon Neoh Hsu-Bin W, Chia-Hsin Tsai, Shuen-Rung Hsiao,
Po-luKe & Takefumi Nakazawa 2 Jenn-Feng Sheen, Ming-Hsun Ho & Ju-Chun Hsu
giBoai[i'sersi of population dynamics of e OD 25
Anoplo hz};a m:zci’arfa (Thzlilnson) 1: Characterization of imidacloprid-affected Com ;]rjson of pest occurrence and damage in
13:15-13:30 piop ! : cytochrome P450 gene, CYP450 305A1, in the Parson ot pest occur : gem
emergence stage and body size T e et Japonica rice and Indica rice during storage period
Can-Jen W. Maa, Wu-Kang Peng, Kai-Kuang Ho & S . Me-Chi Yao, Chi-Yang Lee & Jia-Rong Lu
: = = = Yu-Ting Chen, Ming-Cheng Wu & Kuang-Hui Lu = =
Err-Lien Hsu
OB_09 OE_12 oD 26
Blodbiriy oyt i of | Qun couolonhe rks RGN e | ropamning a st of el s
13:30-13:45 piop Y ploteprs & P control management system in rice storehouse

maculate pattern and sex ratio
Can-Jen W. Maa, Kai-Kuang Ho, Err-Lien Hsu &
Wu-Kang Peng

(Hymenoptera: Formicidae)
Ching-Chen Lee, Chung-Chi Lin & Chin-Cheng
Scotty Yang

Me-Chi Yao, Chi-Yang Lee, Hsiang-Wen Chiu &
Ming- Hsin Lai




OD 27

OB_10 OE 13 The effects of rutaceous plant flushes on the host
. . Diversity pattern of phytophagous insects associated | Differential gene expression in spinosad-resistant preference of Diaphorina citri Kuwayama
13:45-14:00 i i ; L . o
with the forests of Taiwan Beech and -susceptible Rinzopertha dominica (Hemiptera: Liviidae)
Yu-Feng Hsu Yi-Chun Wang & Mei-Er Chen Yu-Chan Hua, Rong-Nan Huang & Shiuh-Feng
Shiao
%llse_if]fect of organicpracticesand agricultural OF_I4 OD_28
SANICPTACUCESane agh . The functional response of Orius strigicollis Study on the ecology and chemical control of Tea
. . landscapeson arthropod diversity in rice fieldsin . ) . = .
14:00-14:15 . . (Hemiptera: Anthocoridae) prey on deutonymph of |stem borer (Casmara patrona Meyrick)
Miaoli, Taiwan . . . . .
. . Tetranychus ludeni (Acari: Tetranychidae) ( Lepidoptera: Oecophoridae)
Chi-Lun Huang, Hung-Ju Chen, Chien-Yu Huang, Yi-Ting Chung & Shu-Jen Tuan Chiao-yen Chen
Ying-Yuan Lo & Chi-Wei Tsai g Hung y
OB_12 OF 15 oD 29
The insect fauna of Dongsha Island and preliminary — . ) Field evaluation of a novel ovitrap with boric acid
. . . o Effect of parent’s sex ratio of Tetranychus ludeni . .
14:15-14:30 | study of flower insect visitors i T TR G T solution to control dengue mosquitoes
Yi-Chang Liao, Tung-Chyuan Chiang, Che-Yuan K cark C]:j P yc& Sat? ;)nlls_ olispring Kuo-Chih W, Yi-Ting Lai & Kun-Hsien Tsai
Liu, Gene-Sheng Tung & Man-Miao Yang uang- an el Lhan
14:30-15:00 Tea Break
ngfe_clt3of larval rearing density on population S oD _30
: = 3 q 1 - 1 BE ; e “‘é—‘ = *wt = E: % I
15:00-15:15 | increasing rate of Clogmia albipunctata (Diptera: Froi ef.fecmteness TRl IO ST e $§IJ%§EW R T FRANERBRE
Psychodidae) by.honeybee in Tamfan %%:{%’3& e
Ming-Hsu Chung & Shu-Jen Tuan Pei-Shou Hsu & Mei-Chun Lu B~ REN ~ T4
OB_14 ngfe_clt: of worker size on the harvesting efficienc oD_31
The research of the ant community structure in . & ¥ | Serological evidence of scrub typhus in the
15:15-15:30 ) . ) . ) of the tropical fire ants = . o
different habitats in Yangmingshan National Park Yi-Chich W Zane-Lin Chen. Mine-Ch Chi Democratic Republic of Sao Tome and Principe
Feng-Chuan Hsu & Chung-Chi Lin e ang. Zang-Lin LAen, g-LAung U Tsai-Ying Yen, Lien-Fen Tseng & Kun-Hsien Tsai
= = & Li-Chuan Lai = =
OE_18 oD 32
OB 15 Size dimorphism in the tropical fire ant workers Surveillance of oviposition of Aedes mosquitoes in
15:30-15:45 | Richness and composition of midge galls in Taiwan | (Solenopsis geminata) peridomestic premises in Tainan area

Sheng-Feng Lin & Man-Miao Yang

Zhang-Lin Chen, Yi-Chieh Wang, Ming-Chung
Chiu & Li-Chuan Lai

Hsiang-Yu Hsiao, Chia-Hua Yang, Hui-Ching
Cheng, Chin-Gi Huang & Wu-Chun Tul




OB_16
Effect of temperature on the development and

OE 19
The pro-ovigenic reproduction strategy and the
ovarian development of gall-inducing wasp

OD 33
Oviposition of Aedes mosquitoes in different height

15:45-16:00 repro.ducu-an of Cadra cautella (Lepidoptera: Anselmg!la miltoni Girault (Hymenoptera: Yi-Tun Wi, Shau-Fone Young, Yi-Ying Lin, You-
Pyralidac) Eulophidac) Syuan Guo & Yi-Shiun Lee )
Ya-Ying Lin & Shu-Jen Tuan Ming-Der Lin, Yu-Chun Lin, Chia-Ying Liu & e
Man-Miao Yang
OB _17 OE 20
16:00-16:15 The elevational distribution of Orthopteran insects | Cloning and expression of the antimicrobial peptide
’ ’ (Insecta: Orthoptera) in Taiwan gene in oriental fly, Bacirocera dorsalis (Hendel)
Ming-Shu Chan & Jeng-Tze Yang Yen-Ju Lee, Ya-Chein Lee & Kuang-Hui Lu
16:15-16:30 Break
16:30-17:30 Closing Ceremony




EEIR B 7 4, 4 Posters List

Wi | # % AE(Title)

A XA NE S HER® - it Systematics, population genetics and evolution

RS L TR R R DEATIG (B o FAf ) FRT
LeEN 2 FLoo TE)

Shipher Wu Evaluating the generic definitions of Miltochrista Hiibner, [1819] and Barsine
Walker, 1854 (Lepidoptera, Erebidae, Arctiinae, Lithosiini)

PS 01

Taxonomic revision of Genus Cylindera tiger beetles (Coleoptera: Carabidae:

PS_02 Ming-Hsun Chou & Wen-Bin Yeh e L
Cicindelinae) in Taiwan

Multiplex PCR to Identify Quarantine Western Flower Thrips (Thysanoptera:

PS 03 Watchalawalee Boonmee & Wen Bin Yeh . .. ) )
- Thripidae, Frankliniella occidentalis)

SRR 2 BiteD A

PS 04 SESHREE S HPE Y _ _
B ¥ e " Coleopteran and Lepidopteran galls of Taiwan

BFLB FEE-R-LoHPE - Er g
PS_05 Cheng-Lung Tsai, Mei-Hwa Kuo, I-Hsin Sung, Ming-Ying
Lin & Wen-Bin Yeh

ZE L RER B ET P COIDNA 75
Establish COl DNA barcodes of important agricultural pests in Taiwan

ko e EW ARV HVERBEFY

PS_06 R ELIE S FRAE S EY R HEZ . I L . e
- e ' ' Morphological variations of the alien invasive Aegus chelifer in Taiwan




Yu-Yuan Chou, Cheng-Lung Tsai, Chia-Wei Hsu, Wen-Bin
Yeh & Chia-Hung Hsieh

%Kib&_\fg_ﬁ;‘%

B R J AT R %A HR £ IR

PS 07 i Molytinae (Coleoptera, Curculionidae) comprised of high proportion of
Yu-Ting Kuo & Jeng-Tze Yang )
monotypic genus
e -4 B2 FE  Ethology, physiology and organismic biology

¥E Y S FALE D TP

Rop s R E G2 i8NG

PE_01*
- Kuang-Wen Chou, Hsiang-Yen Liao & Yu-Shin Nai Phoresy by Uropodina in Nicrophorus nepalensis
R B 2 R 4B U(Elymnias hypermnestra hainana ) £ 5 &4
op e | T AT F 4
- Wei Shann-Ru & Yen Shen-Horn Cold-shock can not prove that Elymnias hypermnestra hainana has sesonal
forms
PE 03 R B TR > & mh2_ 4 5 4= 4% Preliminary ecological study on Artona flavipuncta
- Chen-Jui Chang & Yu-Feng Hsu (Lepidoptera: Zygaenidae)
. ) i Roles of duplicated amino acid transporter genes in the developmental
PE_04 Hsiao-Ling Lu, Chun-Che Chang & Alex C. C. Wilson ) ) i i i i )
integration of the pea aphid and its obligate intracellular symbiont Buchnera
WAL FLF R RN I P SR S i Y Sy
PE_05 Odchimeg Nyamsvren, Sih-Sheng Cai & Kwok-Ching A study of foraging behavior in ecological context for two coexist larval

Wong

Anisoptera in farm pond




VI & 42

PR R RAER AR (M P R) e T b d | RHLEE € 'F MERA Rk ?

PE_06 i Does the reddish brown area of wings reduce the effectiveness of mimicry
Yang Hsin & Yen Shen-Horn . . . .
between Elymnias hypermnestra hainana and Euploe tulliolus koxinga?
PE_07 Shiu-Ling Chen, Yu-Hui Chen & Tsai-Feng Fu A Visualizing PPL2ab neurons connectivity with transsynaptic tracer
FAHF L E T ,
y G e , g e Fak f X Rl ® % s S80S A )
Olga M. Nufeza ~ & & = ~ B 7% . . "
PE 08 Larval stage and body size of endemic Pachyrhynchus sarcitis (Coleoptera:

Lung-Chun Huang, Wen-San Huang, Chung-Ping Lin,
Olga M. Nufeza , Hui-Yun Tseng & Hsin-Chieh Tang

Curculionidae) from Lanyu and Babuyan Islands

45 5 EEEHER L EE  Biodiversity, population and community Ecology

AR T AL E RS R

TF 4 R A% 4 DNA § R A A TR

PB_01* | Chong-Fu Liao, Yu-Hsuan Huang, Chin-Wei Kuo, Cheng- ) ) i ) )
i . Detecting the insect prey by diet analysis: metabarcoding of fecal samples
Tao Lin & Yin-Ping Fang

WeHETERY DL ST RS A ¢ RERS RERRS IR

pB_o2 | | B EE -

- Yu-Ting Chou & Shen-Horn Yen Ontogenetic shift of predator foraging strategy may promote divergent

selection on prey phenotype

PB 03 Ming-Chih Chiu,, Yu-Han Ni, Kuang-Hui Lu & Mei- Effects of experimental warming and transgenic marking on oriental fruit fly

Hwa Kuo

Bactrocera dorsalis




I s 27 -7 a2 a2
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PB 04 Chung-Yu Hsu, Cih-Sheng Cai, Hung-Chung Hsu, Kwok- . . L . i
) . Biodiversity Varied in Agricultural Landscape around Coastal Mountain Range
Ching Wong & Mei-Lin Fan . . .
- a Comparative Study on Epigeal and Aquatic Invertebrate Assemblage
BFAL PR . . S . . .
PB_05 ) Walk with butterflies? Evaluating city sidewalks as habitat for Pieris butterflies
I-Chen Wen & Chuan-Kai Ho
PB 06 Jhih-Rong Liao, Hsiao-Chin Lee, Chyi-Chen Ho & Chiun- | Discovery of a new species of genus Amblyseius Berlese (Acari: Phytoseiidae)

Cheng Ko*

on organic farm from Taiwan

B~ 2 ¥ is - g B Disease vector, biological control and pest management

SASER=IANE B

2016 £ 2 2017 £ §F WA =% AL HRG ERLE A4

PD_01* ) Surveys and Analysis of Pesticide Waste Container of Grape and Mango
Hao-Siang Sun & Shun-Cheng Wang _
Orchards in 2016 and 2017
HrE %~ 10 Ames Bl E A 2 2 5 P-4 4 = 4 Antrocin 2. R B 2 5 E
PDO2* | = =~ ° The Mutagenic Effect and Potential Cancer Therapy of Antrodia cinnamomea
Min-Ci Kan & Shun-Cheng Wang )
Antrocin by Ames Test
d oW F A 32 4 HEENE B R ORI T A |2
oD 03* AHEF~HEE i The possibility of using Eulophidae sp. as a control agent to the gall midge

Yi-Min Chao, Sheng-Feng Lin & Man-Miao Yang

Litchiomyia chinensis Yang & Luo (Diptera: Cecidomyiidae) based on the
parasitoid biology




Effects of conventional and organic farming on arthropod food web structure

PD_04* | Jia-Ang Ou, Gen-Chang Hsu & Chuan-Kai Ho . . .
and ecosystem service (biocontrol) in rice paddy farms
EFECFLFHrg AR, 3 ER , .
EITE LY ARIARSE, 2GR B AT 2 I Ak )
PD_05* | Tzu-Ying Chuang, Ya-Zhe Lee, Yi-Ying Lin, Wu-Chun Tu ) .
Y A novel blood meal feeder for mosquitoes blood feeding
& Chin-Gi Huang
5 R R AR S B A RS A FeniE R
S RiaTE ST 2 R A 3 RS R AT -
PD_06* i ] i Role of insecticide synergists on detoxification genes expression in Aedes
Chen Yi Chang, Wei-Lun Tsen, Yi-Pey Luo .
aegypti larvae
PD 07 Jia-Hsin Huang, I-Man Ng, Shang-Chi Tsai & Huai- IsoPlot: a database for comprehensive gene isoforms in three mosquito vector
- Kuang Tsai species
Shdcd ~ § 42 éf:/é’]f%‘ CRded o RE S 22
A 2 & Fuap s £ 44 ORFL05 (APSUP) 2 F-v Fr g 3R 2 # it & 47
PD_08 Ju-Chun Chang, Yu-Feng Huang, Yu-Ching Su, Yi-Ching | Protein structure prediction and functional assay of ORF105 (APSUP) from
Chou, Zih-Ting Chang, Se Jin Lee, Chung-Hsiung Wang Lymantria xylina multiple nucleopolyhedrovirus
& Yu-Shin Nai
Iq"”:l'" ,—‘,/~ ‘,"'i’ %ﬁﬁ-,’?i{»'ig‘iu‘i
5&5@;&~§%%~£%¢ F1 f#%##fﬂa%"’é Fdls 25 IR .Tﬂ / ¥
PD_09 ) . The difference performance of Musca domestica (Diptera)
Chun-Yung Chang, Kuan-Lin Huang & Yin-Wen Wu ) )
on feeding biowaste
,‘le‘ %i/{-‘a?,»ﬂs‘i ».}:,‘ <ok o
zﬁ ﬁ%ﬁ:xm} FEF o LRE VS A X %S A S T AR
PD 10 Non-destructive X-ray quarantine applying to import and export of agricultural

Man-Miao Yang, Ta-Te Lin, Cheng-Ying Chou, Joe-Air
Jiang, Yu-Cheng Yang, Yu-Che Lin & Jhen-Ruei Lin

commodities




F ARG S KA B B

PEERTRERERGWEZ O Fand B

PD_11 ) The life cycle of Lipaphis erysimi (Hemiptera: Aphididae) fed on rape and non-
Yu-Han Huang, Cheng-Lung Chu & Wen-Feng Hsiao ) ) )
heading type Chinese cabbage at different temperatures
R N, SR SN S NY. $7 LNE R ’
= /‘ v . 7 1F" /‘*"37 = & ' f_,?}’ﬁﬂ%]‘aﬁ%ﬁié\*ﬁéﬁf“%ﬁﬁ
PD_12 Fang-Yu Ning, Jhih-Rong Liao, Fei-Shuang Xu, Chu-Yin . . . e i S
_ i Distribution and population dynamics of the whiteflies in tea fields in Taiwan
Liao & Chiun-Cheng Ko
% % ¢ e (Hexanoic acid) ¥t-] % At 4 27 (Aphis gossypii Glover) *%#
pp 13 | 1R ERE HE2ZBE
- Bei-Chen Hsiu & Yaw-Jen Dong Effects of Hexanoic Acid on the Population Development of Cotton Aphid
(Aphis gossypii Glover) on Cucumber
H 4 Mﬂﬁé/%r E’]} A 1 _’j/‘:i;‘i( \;
R ARG VAN .W AR ATR AR | | .
PD_14 ) ) An New Encapsulation Process of Microcapsule Diet for Rearing Mallada
Pei-Chen Hsu & Jih-Zu Yu ) )
basalis (Walker) (Neuroptera: Chrysopidae)
PD 15 AEIL S B S £ 2 WA % HpTOY R e
- Yu-Chin Chao, Hung-Ju Chen & Mei-Chun Lu Review and improvement of mass rearing of the green lacewing
e PR L EW - p it AR PISE R F IS RN SR AT DL
PD_16 Pei-Shou Hsu, Chang-Chang Chen, Tzu-Hsien Wu & Mei- | Evaluation of the combination of fluvalinate and beekeeping methods for the
Chun Lu control of Varroa destructor in Taiwan
+* T oL 2 o Lk
FHEEF T Ao wE R, BHRE, \
- . B R 2 opadx % B ARG BASOR RIE
PD_17 Ya-Zhe Lee, Jou-Hsin Ting, Chin-Gi Huang & Wu-Chun ' . = e

Tu

Insecticide susceptibility of Aedes aegypti in Kaohsiung area
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PD_18 Yu-En Chiu, Tzu-Chen Lin, Chin-Gi Huang & Wu-Chun . . o -
- T g Sugar preference in the Mosquito Aedes aegypti(Diptera : Culicidae)
u
IFHERFR T s FEE, AR BEDIXERN AR E ISR
PD_19 Kuan-Chih Wang, Chia-Yuan Chang, Yi-Jun Wu, Chin-Gi | Indoor Oviposition Preference of Aedes aegypti (Diptera: Culicidae) and the
Huang & Wu-Chun Tu Control Application
ZEE L2 AR TG FEE MR
pri Al ALhF R BEE SEEET TS FREFY
PD_20 Yi-Shiun Lee, Lun-Yuan Li, Yi-Jun Wu, Chin-Gi Huang & L i .
The Development and Application of the Large-Sized Gravitrap
Wu-Chun Tu
. Study on the Effects of Bioactive Compounds against German cockroach
PD_21 Sama Sapakuka, Donisio Shol & Lekhnath Kafle ) .
(Blattella germanica) under Laboratory Conditions
Jose Olman Santeliz Gonzales, Lee Lu-Lin & Lekhanth _ _ .
PD_22 Kafle Evaluation of the House Fly Bait under Laboratory Condition
PD._ 23 Hoed ~ M & B A 1 By 2 B g v

Zheng-kuan Lin & Wen-Hua Chen

Development of artificial diet for bu Ib mites and evaluation of their benefits




% ¢ & 3# Keynote Talk

Q =mRed)
@ 10/20
10:00-11:00

K01 &%w:# 1 Keynote Talk 1

: Dr. Matan Shelomi

-‘r{x;&
-k

RS S P K gt
Department of Entomology, National Taiwan University

4 4% : The Future of Entomophagy

K 02 & %z/5:# 2 Keynote Talk 2

@ 10/20
11:00-12:00

#-¢ : Dr. Jiri Huler

FRERTESE ST RERTHL

School of Forest Resources and Conservation, University of
Florida, USA

3 42 : The Ambrosia Symbiosis in the 21st Century

35



% 3g 3% Symposium

Bt R A EFERAR LA DR EAE

Symposium | : Agricultural system of fungus cultivation in termites and beetles

L Q =mRed)

1. Zi8 kRN BT84 10/20
Dr. Hou-Feng Li / Department of Entomology, @ 13:00-15:00
National Chung Hsing University, Taiwan

2. DrliriHuler /2 M 22 E <8 AHRFREFTFL AT

School of Forest Resources and Conservation, University of Florida, USA

WA AR
SI_01: Towards a better understanding of fungi associated with ambrosia beetles
based on Taiwan materials
METS B RPIR P B B 7,%12% Department of Plant Pathology,
National Chung Hsing University, Taiwan
SI_02: Constructing the entomopathogenic nematode biological control system
against Euwallacea fornicates
WEF] B ER/R B B bopRe s #F & Department of
Plant Pathology and Microbiology, National Taiwan University, Taiwan
SI_03: Diversity of entomophilic nematodes in relation to carrier/host insects’
habitat — focusing on termite- and bark/ambrosia beetle-associates
Dr. Natsumi Kanzaki/ p ~ +x % %, & #7 7 #¢ Forestry and Forest Products
Research Institute, Japan
SI_04: Nematode transmission pathways in the agricultural system of fungus-
growing termite
a8 Pl P 2L 8 B8« Department of Entomology,

National Chung Hsing University, Taiwan
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K 01
The Future of Entomophagy

Matan Shelomi

Department of Entomology, National Taiwan University

More and more people around the world are thinking about entomophagy: eating insects
as food. Although insects have been and stull are eaten by many people around the
world, it is primarily by rural, traditional people. The current trend tries to encourage
people in wealthier societies to eat insects as an alternative to livestock meat, because
insects have a smaller ecological footprint and are better for the environment. Does the
hype around this popular topic match the science? Is raising awareness about edible
insects enough? How do people choose the foods that they eat? Even if insects become
socially acceptable to eat worldwide, will people still choose them over other meats,
and will that be better for the environment? Answering this questions is important as

edible insects become a bigger business and topic of study.
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K_02
The Ambrosia Symbiosis in the 21st Century

Jiri Hulcr
School of Forest Resources and Conservation, University of Florida, Gainesville, FL,
USA

Background/Question/Methods

Some of the most charismatic biological entities include the insect-fungus farming
systems, such as the fungus-farming ants, termites and ambrosia beetles. These
associations evolved into efficient biomass-processing systems, often likened to human
industrial agriculture.  The association between the wood-boring ambrosia beetles and
their nutritional fungal mutualists offers a unique opportunity for a comparative
analysis because of its multiple origins. There are more than 3,000 species of ambrosia
beetles, but they are not a monophyletic group. The University of Florida’s Forest
Entomology laboratory has set out to determine two questions about the ambrosia
symbiosis: 1) What is the composition of the fungal symbiont communities in each of
the independently evolved clades? We have used high-throughput DNA metabarcoding
and quantitative culturing to document the fungi associated with previously unstudied
beetles, including three newly discovered symbioses. 2) Several ambrosia beetle and
fungi are highly invasive and damaging in the newly colonized regions. Which beetles
and fungi are most likely to be the next invasive cases? We test-inoculated multiple tree
commaodities with fungi associate with exotic beetles.

Results/Conclusions

The ambrosia beetle—fungus farming symbiosis is more heterogeneous than previously
thought. The symbiosis evolved at least 11 times among beetles, and at least 8 times
among fungi. There is not one but many ambrosia symbioses, each with its own degree
of beetle-fungus specificity, ranging from strict to promiscuous. Each new origin has
also evolved a new mycangium — the fungus transport organ. The ambrosia lifestyle
facilitated a radiation of social strategies, from fungus thieves to eusocial species. In
terms of economic impact, over 95% of the symbiotic pairs are economically harmless.
The pest species all share the capacity to colonize live tree tissues, and we propose to
study this feature in order to determine which beetles are most likely to become invasive
pests in the future.

Key words: Scolytinae, invasion ecology, mutualism, forest health
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Towards a better understanding of fungi associated with ambrosia beetles
based on Taiwan materials

Yu-Ting Lin!, Chao-Hung Sung?, Hsin-Hui Shih?, Jiri Hulcr®, Ching-Shan Lin?,
Sheng-Shan Lu?, Fwu-Ling Lee®, Li-Na Huang?®, Chi-Yu Chen!
!Department of Plant Pathology, National Chung Hsing University, Taichung,
Taiwan.
2Taiwan Forestry Research Institute, Taipei, Taiwan
3School of Forest Resources and Conservation, University of Florida, USA
“Tsau-Hou Elementary school, Taichung, Taiwan
®Bioresource Collection and Research Center, Food Industry Research and
Development Institute, Hsinchu, Taiwan

Ambrosia beetles comprise some members of Scolytinae and all members of
Platypodinae. These beetles possess common habits by tunneling in wood where they
secret the ophiostomatoid fungi, carried in the beetle’s specialized structure,
mycangium, to grow in the ambient wood and the fungi on the tunnel wall serve as their
food. Ambrosiella and Raffaelea are two genera of ophiostomatoid fungi obligately
associated with ambrosia beetles. Members of these two genera are highly adapted to
living with ambrosia beetles. Several species of these fungi have been reported in
Taiwan. Ambrosiella species in the latest definition are tightly associated with ambrosia
beetles in genera Anisandrus, Cnestus, and Xylosandrus within the tribe Xyleborini
characterized by a mesothoracic mycangium. Eccoptopterus and Hadrodemius are
another two Xyleborine genera possessing mesothoracic mycangium, but their
symbiotic fungi are unknown. A survey of Ambrosiella species in Taiwan indicated that
members of Eccoptopterus and Hadrodemius are also associated with fungi of
Ambrosiella. It corroborates the hypothesis that Ambrosiella species are exclusively
associated with ambrosia beetles having mesothoracic mycangium. The association
appears asymmetrical: a single Ambrosiella species can be carried by multiple species
of beetles, while each beetle species associates with only one Ambrosiella species. In
addition to ophiostomatoid fungi, ambrosia beetles may have yeast associates. In a
survey of yeasts associated with ambrosia beetles in Taiwan, members of certain yeast
genera are found associated with ambrosia beetles. However, ambrosia beetles usually
are not the exclusive hosts for these yeast species. New findings have been obtained.
The correlation between yeasts and ambrosia beetles merits further investigation, which
can be supported by the unlimited resources in Taiwan.
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Constructing the entomopathogenic nematode biological control system
against Euwallacea fornicatus

Chi-shuen Chang! Jian Ren Lai? and Jiue-in Yang®
! Department of Plant Pathology and Microbiology, National Taiwan University,
Taipei, Taiwan 106
2 Master Program of Plant Medicine, National Taiwan University, Taipei, Taiwan 106

Abstract

Background/Question/Methods

Several Asia-originated Euwallacea sp. ambrosia beetles have caused serious
damages to the avocado industry in California, United States after successful
invasion, while carrying the symbiont plant pathogenic fungus Fusarium
ambrosium within the specialized mycangia structure. On the surfaces of the
infected tree trunks, usually tens to hundreds of invasion holes could be observed.
Occasionally, the sugar volcano symptom could be seen on certain host plants.
Beetles excavate tunnels inside the trunk while they invade the trees, where they
cultivate symbiotic fungi as their food. Entomopathogenic nematodes are
considered good biological control agents, as they possess symbiont bacteria and
release them after invading into their insect host. We investigate the ambrosia
beetle associating nematode populations in their origins, screen for potential
nematodes by gene-association analysis and morphological characteristics, and
evaluate their pathogenic ability.

Results/Conclusions

Beetles and host wood samples were collected from multiple locations in Taiwan
and nematode samples were isolated and identified morphologically and
molecularly. In addition to the white trap method and direct dissection method
for nematode isolation, laboratory reared E. fornicatus were used in the modified
artificial medium baiting method. Thus far, nematodes from Rhabditis sp.,
Oscheius sp. and etc. were evaluated with laboratory reared E. fornicatus for
entomopathogenicity. The outcome of the study will provide new insights into
field management of Euwallacea fornicatus.

Key word: Biological control, Euwallacea fornicatus, Nematode
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Diversity of entomophilic nematodes in relation to carrier/host insects
habitat — focusing on termite- and bark/ambrosia beetle-associates

K

Natsumi Kanzaki
Kansai Research Center, Forestry and Forest Products Research Institute, 68
Nagaikyutaroh, Momoyama, Fushimi, Kyoto, Kyoto, 612-0855 Japan.

Background/Question/Methods

Phylum Nematoda (nematode) is one of the most divergent groups of the animals. The
nematodes inhabit almost everywhere in the world including deep sea, high mountain
and even Antarctica. Although the worms are regarded as the agricultural / forest pests
(plant parasites) and human and animal parasites (round worms and pinworms), the
most species are microbe feeders which inhabit oceanic environment, soil, fresh water,
leaf litter and dead logs.

The nematodes generally have small and soft body without legs or wings, i.e., they are
vulnerable to desiccation and have quite low movability. Thus, the nematodes utilize
other animals, especially the insects (and other arthropods), as their shelter from
desiccation and transportation carrier. The insect-nematode association is quite
divergent, e.g., parasites, parasitoids, phoretic associates and pathogens. Those all
groups of insect-associated nematodes are generally regarded as “entomophilic

nematodes”.

Results/Conclusions

Because of their close relationship with insects, biological characters of those
nematodes, e.g., body structure, life history, behavior, physiology, distribution and
evolutionary history, are strongly affected by those of carrier/host insects. For example,
the insects inhabiting nitrogen-rich habitat, e.g., carcass, dung and humus, are often
associated with bacteria feeders, and those inhabiting carbon-rich habitat, e.g., dead
wood, tends to associated with various groups of fungal feeders. Further, even among
fungal feeders, some phylogenetic groups are associated with bark beetles inhabiting
shallow wood, and others are associated with deep wood-inhabiting ambrosia beetles.
Those patterns are introduced focusing on the termite- and ambrosia/bark beetle-
associated nematodes.

Key words: nematode, phorecy, parasitism, habitat
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Nematode transmission pathways in the agricultural system of fungus-
growing termite
Natsumi Kanzaki®, Wei-Ren Liang?, Chun-I Chiu?, Yen-Ping Hsueh?, and Hou-Feng Li?
! Kansai Research Center, Forestry and Forest Products Research Institute, 68
Nagaikyutaroh, Momoyama, Fushimi, Kyoto, Kyoto, 612-0855 Japan
2 Department of Entomology, National Chung Hsing University, 145 Xingda Rd.,
Taichung, 40227, Taiwan.
% Institute of Molecular Biology, Academia Sinica, Taipei, Taiwan.

Background/Question/Methods

Pest management is a common task for agriculture animals including humans, leaf-
cutting ants, fungus-growing termites, and ambrosia beetles. The agriculture pests, such
as insects and microbes, decrease the yield of crop and may affect the survival of
farmers. Controlling pest transmission is one of the most efficient approach in human’s
agriculture, but coordinated control practices are rarely studied in other agriculture
systems. Nematode is a potential pest of the fungus cultivation system. To understand
their diversity, pest status, introduction pathway, multiple subterranean nests of the
fungus-growing termite, Odontotermes formosanus (Shiraki), were excavated.
Occurrence of nematodes on fungus garden, multiple termite castes, and various termite
associated arthropods were examined.

Results/Conclusions

In the termite nests, nematode was rarely found on fungus garden, termite egg, larva,
alates and nursery workers. However, more than half of major workers who forage
outside and carry in plant material for culturing fungus were highly infested by
nematodes. Among associated arthropods in termite nest, nematodes were only found
under the elytra of beetle adults, but not wingless beetle larvae, flies, silverfishes, and
millipedes. Two nematode taxa were separately carried by termite foraging workers and
termitophile beetle indicating two independent nematode transmission pathways.
Further lab experiment proved all nematodes, including fungus-feeder and bacteria-
feeder, were not deterred by the cultured fungus, Termitomyces spp. We speculated that
nematode control practice in termite nest based on continuous feeding and excretion of
plant material of fungus garden, and termites grooming each other and associated
arthropods. The ingested nematodes are not likely survived through termite’s gut.

Key words: Odontotermes formosanus, Termitomyces, fungus garden, transmission
pathway, pest management
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Entomophagy as a Traditional Food Culture

Yuka Utsunomiya
Aoyama Gakuin Women's Junior College, Department of Liberal Arts

The history of Entomophagy Culture can be traced back to very old times. In pre-
historical era, ancestors of the human beings ate insects very well as an important
nutritious food. In China, about 3000 years ago, in Yin-Chou Eras, entomophagy
culture were recorded by inspections on animal bones and tortoise carapaces. The Old
Bible, about 2,500 years ago, mentioned that locusts were edible. The Ancient Greek,
about 2,350 years ago, Aristotle described that the Cicada was tasty. In Japan, about
1,300 years ago, entomophagy habit was referred in the old historical book, Nihon-
shoki (the oldest chronicles of Japan).

The entomophagy Culture is still popular in such areas as Southeast Asia, Africa,
Central and South America and Oceania. Of those, in Southeast Asia, it is the most
popular, and local people utilize edible insects as a nutritious food, and sometimes as
seasoning. | will talk about- What Kinds of insects have been eaten? Reasons why
people eat insects. How to cook edible insects? Entomophagy culture in Asia and
Big issue to be resolved. By 2030, the population in the world will be more than 9
billion and increase the global demand for food, especially animal-based protein
sources. FAO ([E[[&#H & g i sE1% RS =Food and Agriculture Organization of the
United Nations) considers that Entomophagy has many environmental, health and
social/ livelihood benefits, especially the feed-to-meat conversion rates extremely
high in insects. In areas and countries there have Entomophagy Culture nowadays,
people need to maintain and succeed to the next generation as a valuable heritage. |
also prepare traditional insect dishes for you all. Please try to eat and enjoy them.
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Medinodexia % (g2 p @ F2W4L) s 7
Taxonomic study of Medinodexia Townsend, 1927 (Diptera: Tachinidae)

TR e P2
Yu-Zen Huang!, Takuji Tachi?

Graduate School of ISGS, Kyushu University!, Biosystematics Lab, Kyushu
University?

¥R R/ 2

Medinodexia Townsend + = #& » # #5485 M. fulviventris Townsend » 4 # &
£ 3 M. morgani (Hardy) R|4 # &8/ fedr2 g+ » &8 A8 s

/A (A. foveicollis (Lucas)) ; # i¢ » M. orientalis Shima, 1979 4= M. exigua Shima,
1979 &= R FR(HH A FE ka ?fr% B8 F ek qe o8 ) 58

Medinodexia & 7 =t ** p ﬂwﬁc’f o - AFvfh (M sp. 1) b p g M F B
T IE A2 %2 2 A (Aulacophoranigripennis Motschulsky) © ;2 & E'J’ﬁ

- 1702 M. oritentalis shA frfd (M. sp. 2) & o B F IR o AT [ K&
Medinodexia = B & & B 378 A mﬁaéﬂ 4 7% B 0 31 Medinodexia
A N ﬁl,z‘ VA <8 A

BRI R
pELZIpEA ABGFR P A Msplaspied mBEEFNFAE T T
FE: % Medinodexia % = #* <7 M.sp. 2 &2 M. orientalis 2 M. exigua 2 2 78 B
BAP oo RAFERGNER 27 R = BfAawp iz B 5 Medinodexia B e4t
R L RRCEVER SRl SR RS L L XF i -tk =2y -4 V]
fulviventris & 3 # *i{x = }_)5} & IR E < & ) F s Medina B enA o g ﬁé
i 4p o Tt dip] Medinodexia ¥ Medina 3% M R 3iT - A M. oritnetalis~
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Revision of a subterranean termite genus, Reticulitermes (Isoptera:
Rhinotermitidae), in Taiwan.

Tl sErppl rac-l A hEI 22581
Chia-Chien Wu?, Cheng-Lung Tsail, Wei-Ren Liang?!, Yoko Takematsu?, and Hou-
Feng Li!
ogignpg
Department of Entomology, National Chung Hsing University
2p AT 4 E R R

Faculty of Agriculture, Yamaguchi University
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e ¥%E (Retlculltermes) LR ET AR AP AR RE ERE
TEAHTH o L FETY R TR 2 A AW G 24T ik R
leptomandibularis Hsia and Fan, 1965 % & %4t v #% R. flaviceps (Oshima, 1911) - i
ELHFN LT od AR BT LERFHI PR FRECT L FEAE > 5
LAY B SR FEATRARL B0 ;:Mm B R 2 AT
FEAALE R 62 BHEEEIHY RGN A BEA R E A F i (COI~ITS)
ot o AT b SR

R R

# COll » 47 5% % &7 > 5 A endgd BV » 5 = >~ % 5 R. leptomandibularis »
R. flaviceps Group A &2 Group B - # # > Group A ¥ GenBank F#LE p B 7t 4
¢ %% 5 R. flaviceps - Group B ] 5 R. kanmonensis Takematsu, 1999 - =  «#c
e /w\wyf PR s SR A ppE o APBE P AN A B 9 R kanmonensis
EHEF AT SR HF P A A R kanmonensis ¥ iF ¥ Group B o ki a A
AR FERT EP LR 2 ITS B 7Ajx 23 58aite ERA 5 R
leptomandibularis 2 R. flaviceps @ o £33 i # i 2 % 742 3 @ " $?ﬁ)§iT ’
2 4 p) R. kanmonensis 2 R.flaviceps A 5 - 80 % g & & B AR > F
kanmonensis & 4R 3 R. flaviceps 7 3 B &

Mats (Key words) : #cv sk 4 (Reticulitermes) ~ ¢ 4~ £ Z (Synonymization ) ~
COIl ~ ITS ~ 5% (Taiwan)
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Morphological and Taxonomic Studies on Ant Larvae in Taiwan
(Hymenoptera: Formicidae)

BN FRE M
Ai-Shan Lu, Chung-Chi Lin
Bz g fFge~ 2 44 & Department of Biology, National Changhua
University of Education

TR T R
ER YRS SN A SRR TR T ﬁi4ﬂ%Wo;#ﬁ“

WO 1R E G BRI R ETUNARE B A b H N A SRR R i}&
R *%N%’ﬂﬁ“4ﬂﬁwmpigﬁﬁ¢%ﬁ*ﬁ P sl B o e
= .

SR
EHDNPAFERRIE RS MRY AT 5 ,ﬂwﬂ;g.u
AL f 2 /%E‘W%d%“ﬁi%k’rﬁ%ﬁr?%QA%

w

At
N
@

o

BEIBHIE T

Pave yofk 10 & 4L 56 ~ 128 fa2 d5iR % A4 > S H T 0 2 R L
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The research about distribution and taxonomy of Apenesia in Taiwan

( Hymenoptera : Bethylidae )

i 2
Hau-Chuan Liao
’K< Fdn 26485k
Department of Blologlcal Sciences, Tokyo Metropolitan University
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Species delimitation in the psyllid genus Stenopsylla (Hemiptera:
Triozidae) based on vibrational signals and morphology

Yi-Chang Liao, Man-Miao Yang
Department of Entomology, National Chung Hsing University

Background/Question/Methods

The psyllid genus Stenopsylla Kuwayama comprises 12 species worldwide and three
species distributed in Taiwan. Members of this genus are recognized by long Rs vein of
forewing and thickened antennal flagellum with conspicuous bristles. We have
collected other unrecorded species of Stenopsylla from Taiwan in recent years and
further review of the group showing some known species are questionable based on the
morphological comparison and host plant information. Therefore, applying other
biosystematic characters may assist species classification. Psyllids emit vibrational
signals and both genders perform duets in the mating context. As these signals are
species-specific, our previous studies on some other psyllids suggest that characteristics
of vibrational signals are valuable tools in clarifying species boundaries in Psylloidea.
In this study, a combination of morphology and vibrational signals is attempted to
delimitate species status of Stenopsylla psyllids.

Results/Conclusions

We measured the characteristics of vibrational signals of 32 males and 28 females of
five Stenopsylla species collected from Taiwan. The quantitative characteristics include
the signal duration, the pulse rate, the latency period, and the dominant frequency, while
binary characteristics are the symmetry and the frequency modulation of signals.
Signals of males showed that the signal duration, the pulse rate, and the dominant
frequency had significant differences among species based on nonparametric Kruskal-
Wallis test. As well, characteristics of females also presented significant differences
among species in the signal duration, the pulse rate, the latency period, and dominant
frequency. Moreover, the principal coordinate analysis (PCoA) based on all
characteristics of vibrational signals of males and females, respectively, showed that
signals of different species are grouped separately from each other. Adult morphology
further displays differences among five species, including genitalia, genal cone, body
color, and forewing. These results provide evidences that these five species of
Stenopsylla should be distinct species.

Key words: Psylloidea, systematics, duets, host plant, Symplocos
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AR sf,ﬁ;%(FBJSOgaStra”US sauteri) % H *hF 4 g v bxA584
(Cephalonomia sp.) 2. i a3 ik ;f?ré“{',ﬁ? w2 e
Ultramorphological characteristics of Falsogastrallus sauteri and its
parasitic wasps, Cephalonomia sp., with note on their occurrences

Fassml /i 147 Epss
Yu-Hsiang Ho?, Mei-Ling Chan?, Yun Hsiao®
1wz ¢ 2 8 B8 %« Department of Entomology, National Chung Hsing
University
2R p AFEHE 44 £ 5 2 Division of Biology, National Museum of Natural
Science
3 £ 4% A4 ¢ Taiwanese Society of Insect Natural History
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itz p kR ® L (Ptinidae) ¢ FF S RAF L ELPESFEERIET L T A
(Lasioderma serricorne) ~ # 44 ® (Stegobium paniceum) ~ % ?@ﬁ?ﬁ%ﬁ(%%%%)
(Falsogastrallus sauteri) % > 4+ 2 &2 3 ;‘%‘#7 BAFREFDT {2 P RGP
FHEE2017F > AP faz XEEZT R FEDE R 2 502 p 2 R4
B2 A A F O H O L BABUL & & 4R 0% 1 (Bethylidae) ¢
%7734 J(Cephalonomia sp.) 47 - BB AR > L LI 2 MI TR &8
AR MALIRE Y B0 ﬁaﬁ&ﬁﬁﬁﬁﬁffﬁé’wﬁéﬁﬁ¢&
2 gt T A - i L AEPHF A2 T FL AL )
4 = + B mcsi(scanning electron microscope, SEM) &A= 4= §8 2. ‘e A i $ i o

S5 1SHIEY T

BPRABAHE S EEMHFE BT LA 92mme 2 fer 8 F fhig iy o 2 1
REBLGEL SHRN I8 05 FPREFRLGFT R L F Aes g F A
SRBAHR A F 28 2 Ll 913mmo vph L e 2 LA
A HLTmme LR F LS N0 A PRy e ¢ ek BT RAEHL R F A0
ELRIEE R iﬁ’fﬂ“;\““ﬁw LA GO &al%\ﬁmi H3alg
GAF o kAR %fﬁwwm&mﬁ%i\ AR SR RS
A ¢¢gean9 2ERE L (R o

M40 (key words): #% % T & (archival pests) ~ % 4g
sauteri) ~ ¢ 7 #%753%& (Cephalonomia sp.) ~ 3 7
microscope) ~ # 2 # (parasitic wasps)

L4 & (Falsogastrallus
B pic4s. (scanning electron

4«~
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Does the length of dorsal setae provide taxonomic value in phytoseiid
mites: Intraspecific variation of Neoseiulus barkeri (Acari: Phytoseiidae)

Hsiao-Chin Lee!, Jhih-Rong Liao?, Chyi-Chen Ho?, Chiun-Cheng Ko'”
!Department of Entomology, National Taiwan University, Taipei, Taiwan
2Taiwan Acari Research Laboratory, Taichung City, Taiwan

Background/Question/Methods

Phytoseiid mites have diverse feeding habits, some species are considered as natural
predators for phytophagous pests involving spider mites, whiteflies, thrips and
nematodes. They have received considerable attention because of their biological
control potential for phytophagous mites and other small arthropods. More than 2,700
species of Phytoseiidae have been reported in the world, whereas 58 species in Taiwan.
Current classification of phytoseiids is based on morphological characteristics (e.g.
dorsal setae length). The aim of present study is confirming the stablility of
morphological characteristics by approaching intraspecific variations of Neoseiulus
barkeri  (Hughes). Principal component analysis (PCA) and non-metric
multidimensional scaling (NMDS) analysis were used to determine how the differences
in the morphological characteristics can be associated with species delimitation.

Results/Conclusions

The setal variations can be further divided into the following categories: additional,
absent, deviated and lengthened setae. The numerical analyses of PCA and NMDS both
divided specimens into four groups. The results showed currently used morphological
characters should be reconsidered because of intraspecific variations, especially dorsal
setae length. We hope this study will approach intraspecific variation and species
delimitation of phytoseiids on morphological and molecular aspects, and also re-
examine the morphometric method for closely phytoseiid species.

Key words: intraspecific variation, Neoseiulus barkeri, Phytoseiidae
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Revision of “The name-list of Insecta (above family level) with Chinese
common name”

G IR SR
Shiuh-Feng Shiao, Wen-Jer Wu
Rz 2885248 « Department of Entomology, National Taiwan University

TR RS 2

CASEAFT R AR ORE LAY 2 L AP E R PR R
U e ok S ﬁ?’iﬁ&ﬁfﬂ“é?~u§§*ﬁﬁﬂ¥&ﬁ§g%
1994ﬂi‘f-€~"%f BrEFELRE M TRk F 7 LRA N
AR > TRTF LD ﬂiwuxﬂ?m*iﬁgwb,mﬂv@o%&%
%%wfé 20 #F AT H PEFFTF2EEE AHH =2 {2 RY &
U ul épirﬂﬁ e § AR E AT E R L B - BE
FEA G Ak T ORERCEFEARE ) F R TR AER R
AL EBEE IR RTRTI A o

Y

B %I R
Pabe &2 100 RAld &4 RHE R F AL B L HL BT AR (2
¢z
.

HPo TP B PSR 2 Y oY 2 LAz B AR
Rl 5gEd 2329~ pd B8 BREYH LT iEif.‘fﬁﬂ‘ T LR
- BATEIE S EB CHEFZ RPN GRS B FEE L 1T ER ST
RAAFRE B (o R RSS2 AE) foh s i RBd L3 AL R €35

%Txﬁ_@

M4 (Keywords) @ 5 A % (Insecta) ~ 4% (name list) ~ 4 (family level) ~ #
z (Chinese name)
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Fermented products of fungus garden is the major nutrition source of
Odontotermes formosanus (Isoptera: Termitidae)

iAo mnag?s g 2 Fsat
Chun-1 Chiu?, Jie-Hao Ou?, Chi-Yu Chen?, Hou-Feng Li*
SRR SO §
Department of Entomology, National Chung Hsing University
PR A F S
Department of Plant Pathology, National Chung Hsing University

TR R A AR 2

% /¢ ¥k (fungus-growing termltes) £ 7 233 A1 % £ F Termitomyces spp.:
Fa H1ik¢g bPaiipyle fg’%%#ﬂ#*ﬂ&ﬁﬁgﬁmm’T,,mﬁ%ﬁ‘
fo g R T AP ]%‘]l?]mﬁ R R A BA RN - 9 R
FIF & Echps & et 82 4 2 ?' e e oy & (acquiring enzyme
hypothesis) » = ~ 4 l?]fﬂ‘v\ fRfEt sk o a6 kI FFY R AR (L& S
I FEs) i’?,w 1By & KR (rumlnant hypothesis)e = 7 % 7 1% fEiE 42 ¢ o
FPARC2EAP AT RAFIRDF R LR 2P LHEE B 90K
(Odontotermes formosanus Shiraki) % # &k & I & 47 A7# FF] ~ #F 2 FF1 % 0 ke
¢ 18 fé o-"=ik a2 56 fhrn tafh et o B FILY & A andp i g7
iRy & Kk o

E5 SR EoT

1y 3 B2 by Bk 2 9 bRy £ 2 A1 0 6 BB G otk B e
% B% /A [4p 52 (Partial linear correlation: r = 0.91, p < 0.0001) > @ £ 7% #F] & 7
#a 02 (r=-0.17, p = 0.50) o v kAU P ¥y ik 77 225 % A Fl4p 02 (r = 0.75, p <
0.0001) » ie g2 474 FF1 4% LR (r=-051,p<00001) « o-"efhfE 2 % 7k
otk Y AR o B O R R RRMFFOA S 5 A - ¥ F R T
ek B RS (t=22,p<0.05) 0 B FFIFMET @ ¥ %3071 o g
BEOo2FANLE R Mne b AILER 0 B FRERL 20T 8

freny & o

M 42 (Key words) @ 5 4 2 v &% (Odontotermes formosanus) ~ f% % J& 7 B3
(Acquiring enzyme hypothesis) ~ & & B35 (Ruminant hypothesis) ~ #] it 2 f% (Solid-
state fermentation)
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KA LR AR R S EER R TS
PR 2. A P A
The oviposition preference of Anselmella miltoni (Hymenoptera:
Eulophidae) to the floral scent of different strains of Syzygium
samarandenes and S. jambos

thinit g BB R Y
Yu-Chun Lin, Yu-Che Lin, Yi-Chang Liao, Man-Miao Yang
Rz #2828 % Department of Entomology, National Chung Hsing
University

TR T R
FO A LR R D ML P R IR S g R
BIWA O RIFFERR A LA E SREF N BORAT A BN
AL BB RA DT RAETHE BT 28N s RRER(S FR Y
RAE~ 3 BIAR)Z K P AEA P RRE A S G TAR - FlA - HaR e S fRA
PRI R RBERETE TR AT LB T A AT S PR
BIFHIRF LS AT EARR F LT HL RN BF R

&

RAE G OEE R

SRS For

Pl - RS ZF (AR )RE S SRR o R E R S R Bl g A
X EFWERE @ %;]??];fé_ﬁ;@ DR A B ITRREY o R E 2 SBIES
e PR R A BT LA S 2 SRR AR 0 8 AR R R
Tod BIEF Fol et Gl T LA 7o d 0 A PRB T A § ok S R E
Fni R FF 2 - o SERE L GC-MS (7 F R AT 0 S HRE F ke A
HhmAA s s pik g v Bt HEE L H S LMD Y e B
FFip o

B 4tze (Key words) @ Y 3] & (Y-tube olfactometer) ~ % 2 3% (host searching)
Fim (gall) ~ {54~ 425 4 (plant volatile)
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Predation efficacy of Lemnia saucia (Mulsant) (Coleoptera:
Coccinellidae) on Astegopteryx bambucifoliae (Takahashi) (Hemiptera:
Hormaphidae)

RS R- A% Faa!
Chuan-Yu Lo?, I-Hsin Sung?, Chi-Chuang Huang?
"W &5+ 82 % FHE & Department of Biology Resource,
National Chiayi University
‘R EASE R ¥ % ' Department of Plant Medicine,
National Chiayi University

TR T R

GFEL L EBERARARZ Y LT AN EEQY TV EZ Y SRHEBAEF
Pt ERUBRGET R EAREBIFREH ERE S X gww,%
B3t EREGFAR ARPALAE Y F Lol G - o A
E U S A Ef%‘ﬁ”»\‘%ﬂ@ﬁ GE RPN G RF BN G N F
e ﬂl'ibk * Holling 11 = Rogers T #-3] » 17 sc ¥ 2 e 2 FHRPFT > TG & 5 A

Az A aind .

FRIEHIE T
AETRER T OARIAAS A2 pTEF IR AR E A R A H P =

wds S f 2 Bliﬂ#p“?z{é‘_’&% A5 62240689 & 0 ¥ - L Z@m Ah
FOBLHEFAR - AARA - 234 BNy MAF =R F o 223 8

L#F“a{é‘_ﬁuazkurs BRI A E A RARREOF TG LB
e Gl @ RPFF (e 1785 BT B2 e gF gt
= fi o J&_AIC (Akaike information criterion) 4 475 % > &7+ Rogers II #-3]2 if
SRES S EIE A ORI 1 R A A '”it&f“}ﬁ““ﬁ—wﬁ° FE LRk
ARIAAHPE AW F NS VELI ARG FpIsngTY o

M43 (Key words) @ 4 % EA %  (Lemnia saucia) ~ + # & &7  (Astegopteryx
bambucifoliae) ~ # i 1+ & J& (functional response) ~ 4f & »<sc (predation efficacy)
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Examination of the histamine hypothesis for a mechanism underlying
photoreceptor spectral opponency in the Papilio butterfly

Pei-Ju Chen, Hiroshi Akashi, Atsuko Matsushita, Kentaro Arikawa
Department of Evolutionary Studies of Biosystems, Sokendai, Japan

Background/Question/Methods

Spectral opponent responses, i.e. positive at some wavelengths and negative at others,
have been observed at the level of photoreceptors in butterflies. To explain its
mechanism, we have proposed a “histamine hypothesis”. Histamine is the only
neurotransmitter so far identified in insect photoreceptors and synapse-like structures
have been found between Papilio photoreceptors. If histaminergic inhibitory synapses
exist between different spectral receptors, the photoreceptor spectral opponency could
be reasonably explained. To confirm the hypothesis, we have carried out
immunolocalization of two candidates of histamine-gated chloride channels, PxHCIA
and PxHCIB, in the eye of the butterfly Papilio xuthus. We also analyzed physiological
properties of these channels by whole-cell patch-clamp using those expressed in
HEK?293 cells.

Results/Conclusions

The patch-clamp experiments confirmed that both PxHCIA and PxHCIB are indeed
activated by histamine and permeate chloride ions. The double fluorescence labeling
with anti-PxHCIA and anti-PxHCIB revealed that these channels do not overlap in their
distribution. The PxHCIA immunoreactivity was detected at the second order neurons
that are postsynaptic to photoreceptors, while the PxHCIB widely overlapped with
photoreceptor axons indicating this channel is probably expressed at the inter-
photoreceptor synapses. The unique PxHCIB distribution provides a support for the
histamine hypothesis: this channel may be involved in the photoreceptor spectral
opponency.

Key words: color vision, histamine-gated chloride channel, immunohistochemistry,
optic lobe, voltage clamp

65



OE_05*

Germline development in the aposymbiotic pea aphid: nutrition vs.
reproduction

Yi-Min Hsiao?3, Shuji Shigenobu®, Chun-che Chang?2
Yinstitute of Biotechnology, College of Bioresources and Agriculture, National Taiwan
University, Taipei, Taiwan
2Department of Entomology, College of Bioresources and Agriculture, National
Taiwan University, Taipei, Taiwan
3National Institute for Basic Biology, National Institutes of Natural Science, Aichi,
Japan

Background/Question/Methods

The obligate endosymbiont Buchnera aphidicola in the pea aphid Acyrthosiphon pisum
supplies essential amino acids (EAAS) and vitamins (VITs). Previous reports show that
embryonic development in the Buchnera-free (aposymbiotic) aphid is retarded and
body size of the host aphids become reduced. In the past decades, the impact of
symbiosis on amino acid metabolism has been intensively studied. Nevertheless, why
aposymbiosis results in the sterilization of the host remain unclear on the molecular
basis. Here, we hypothesized that symbiosis might regulate the germline development,
which are the specialized cells involved in reproduction.

Results/Conclusions

We found that aposymbiosis did not disrupt the specification and migration path of
primordial germ cells (PGCs). However, lacking Buchnera reduced the numbers of
migrating germ cells before katatrepsis (embryo flip). Consequently, numbers of
germaria were dramatically decreased in the aposymbiotic aphid. Moreover, the
aphid/Buchnera symbiosis was necessary for expressions of germline genes in
migrating PGCs. The results indicate that the function of Buchnera not only synthesized
essential nutrients for host growth but also required for the survival of migrating PGCs
and provide the first description on Buchnera regulated host germline development. It
may shed light on obligate symbiont have a non-nutritional role on host embryo
development in insects.

Key words: aphid, symbiosis, nutrient insufficiency, germline survival
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Parasitic wasps induces immunosuppression in Spodoptera litura via
regulating the level of extra-cellular adenosine

Chia-Chi Tai, Yueh-Lung Wu
Department of Entomology, National Chung Hsing University

Background/Question/Methods

Immune system is an energy required response and to resist the invasion of non-self
objects effectively. In previous research in Drosophila melanogaster, which proved that
when the parasitic wasp infects fruit flies, adenosine plays an important signal to
regulate energy allocation in the host. Moreover, increased circulating trehalose
confirm energy flows from development tissues to immune cells, and promote immune
response to prevent the growth of wasp offsprings. Adenosine is an endogenous purine
nucleoside can be found in organism. The formation of adenosine is metabolized from
adenosine triphosphates (ATP) in stress or damage cells by several enzymes. Then,
adenosine back into cells to induce the following physiology response, such as
glycolysis. After response, adenosine deaminase (ADA) break down adenosine into
inosine, because the high level of adenosine will harmful to cell, and can even cause
apoptosis. In general parasitic wasps, adenosine increases to enhance immune systems
after infection. But in Snellenius manilae, the parasitic wasp in my research, has
polydnavirus (PDV) encode in the genome. PDVs help wasps develop, and is injected
into the host body along with the eggs of parasitic wasps. Currently, there have been a
number of studies proving that PDVs inhibit immune genes. We assume that if energy
flows and adenosine decrease during immunosuppression, it could be that miRNAs
origin from PDV of wasp block the formation of adenosine and affect energy allocation
in the host, Spodoptera litura.

Results/Conclusions

The gene expression shows gradually reducing adenosine and enzymes participate in
the formation pathway of adenosine when hosts are infected. We analyze the gene
fragment and compare the sequence with miRBase to predict miRNAs which can target
on the adenosine formation enzymes. Through understanding PDV affected sites in
adenosine pathways can help to clarify parasitic mechanisms in an physiological point
of view.

Key words: adenosine deaminase, immune response, adenosine, PDV, miRNA
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Convergent life-history evolution and physiological adaptation of
egg gigantism in myrmeco- and termitophiles

Lk A s N ¥ S
Wei-Ren Liang?, Ming-Der Lin?, Hou-Feng Li*
SRR S
Department of Entomology, National Chung Hsing University
PEMAEA T FEAGRBE
Department of Molecular Biology and Human Genetics, Tzu Chi University

TR L RS2

(=
PR B BAR A TG AMPDRF[AT S s B g
$?4$$’@*&ﬁ$ﬁ§ﬁﬁﬁ$5ﬁié?$ﬁ@ﬁ*+wﬁﬁw,#;
E ‘I % (Egg gigantism) > iz st 4 fE3d ¥ 2 B3 E\%Eu%ﬁﬂp/@o%ﬁﬁ%ﬁi
Bl ANICRRB R B B PR R RIFALE R

JRE PG eF b e A ] AT F RAE S P R gp L ] chB V2R
PR PRDLALLRE PRB BT ORE S HMEE Y P w8
nHz Jf*agﬁz;ﬁ' il VREGFREEPERBE LA PR A FSHEORR

FHE PR 2 ERRS By

SFxIgwmIE* o

R e fend IR AL PR 2 S AicE 20t @ (mmYimg) B £
Forp A Rl - R B2 0 @420 0001010 @ E PRS2 A
3 B-82 Zyras fGrEred L 0530 4R At g E P 2 v bk as Ty L i 1B 3 8.9
7 03~09 2 FF - sFE G Fadaipl > 3 H%Mﬁ%sz PR G % ABR TS
b E ¢ BRI NE PIL R IR LA G A ] ‘//f?lmjf"fé’m PR =
FIHRE TR BRI A B AREFR/Z 5 >+ FHEHT FFEHTERY
;;5—; 5 B PS M F E PTG Zyras B EAR B 0L R 3 4k R ME 2 P B T AT

FREF - AR TR ZTPIHETIR R

M 4Ez (Keywords): & k4 # (Myrmecophile)~ & v #x+ 4 3 (Termitophile)-

- A4+ ¥ % (Odontotermes formosanus) ~ F§ ¥ % % %g (Lecithotrophic larva)
&£ P9 {7 5 % A (Non-feeding larva)
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Reproductive plasticity of pioneer termite species

\;‘\

el migagl kP 2sal
Yi-Ning Chiu!, Chun-I Chiu!, Ming-Der Lin? Hou-Feng Li !
TRz ¢ @ BrpE
Department of Entomology, National Chung Hsing University
ZEBRABELIASHFEAERBE K
Department of Molecular Biology and Human Genetics, Tzu Chi University

TR T R
B § v 4% (Prorhinotermesspp.) A LA i A DIk #F & Fenf ez 0 A AR £

LAk hipE S AT RN RS Y %&ﬁﬂr;“wﬁﬁé%%
(2.0-12.9%) > FdaplH S LR A o Po B H B 0 kP FEF R L L w S

Y

SUREM O B OBA R B i B AR R XA SRFHEAEA N o R o

Bf v ket d BRIIICAP B 0 A AN A ARE TR RN PR

E o AT AFSREN )L EWN S NEE A B R E B IpEBE T
ZEA BT F T REUKELE B EL wN A4 o

BEIZHIE T

#-10-320 £ A v I B E B AD Y A LN TRRDIVEIBRER S
129 BRECAFPN A OB VRERINELH 24 FEEHETHSE - B BT
108 A IRIT L Fdpid o ¥ 4% 5-20 L 10k 124 BRI A ¢
7$P\ﬁrbé~miﬁ3‘ﬁ%ﬁ%’ AR A PRI BWARIRBAE T B T
P R 6 BEG S B BHOEMTEEY 10 X80 = A2 Z ERY
FACPOEM R BRE RN P ROERE T I RET R EEET] P
f2214 84 BREFMOSLTBPHEF S0P L-m 0L BMWEF T aulf &>
HREEIE S 2 LR ET F IRA A PR U L Bk R
Mo AR RV oM Hird BRIG A LA ] PR 1 dRPE a0 TR
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@
&

M4tz (Key words) @ & # v % (Prorhinotermes spp.) ~ # “ 4 78 4] (secondary
reproductives) ~ 37 (colonization) ~ # 7& E(sex organs)
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The effect of imidacloprid resistance on life history traits of Paederus
fuscipes (Coleoptera: Staphylinidae)

Wen-Bin Feng and Kok-Boon Neoh
Rz 21828 % Department of Entomology, National Chung Hsing
University

* %’ [# 3 AR 2
]‘fﬁ&ﬁ (Paederus fuscipes) & f % {— Bt FEH T UBE S AL E
s e BT T AT LR R R ¢ g2 % (pederin) i = et
)8 /*é ¥ (dermatitis linearis) i ¥ v E;‘W %" ﬁ.‘rﬁb’ A BT E A o B F R i
BREEIPICT AR T LA ERE AR ERER A € BRTIRA
X PR B S B - BT 2 é%%«#ﬂ%“@ AT -H 12 B
KAl HREBEER R R g o BiFL ¢% * (Life table) % ¢ * L k7 pFRE (Lethal
time50%) ¥ 5 7 i RdnE L, 10 HLERME® ﬁ?: (Linear mixed model)
w17 A 2 B e

o 7& "3‘1} f 4\
P Ee g&w

F%ISmIE" oo

PR B LS R R T AP RE &k > e iBief e K22 52 20 1 :.34;
FRPLEN 3 AL BEHT LR RN Rl AR BT EEFLR b4
AT E TR 195~215 % -~ Pt 0 76%~95.12% - & %La— ERE 5%

48.89%~97.44% - 11450 & ML ¥ fFA TS K 15,
PER T - PR BEALR o RS ﬁxi
Vo BTG A A PR PAR R f R d B
PA R B GAEFAMTY

BB ORPLE B g
& % 1}'37,{%'3(7 el )3 &F"g A2 ;}E“’PJ
= AR EL o R RN

B 4237 (Keywords) @ =392 @ (Paederus fuscipes) ~ # i 7%= (Imidacloprid) ~ #
S w2 M (Insecticide resistance) ~ # #& % (Life history)
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Influence of seasonal variation on water relations of Paederus fuscipes
(Coleoptera: Staphylinidae)

ER IR b
Chia-Yu Wang and Kok-Boon Neoh
Rz 21828 % Department of Entomology, National Chung Hsing
University

TR R A AR 2

OF dFE g J\’»‘if?'ﬂ'ﬁ% TR 5 it ehg fl"?l"?—fi A RBE YRR ERR G
kA2 RamE E2bd FF]F o B ES B F 0 g (Paederus
fusupes) eI A MR ATRE o HER Y m‘f)*%ﬁ‘% (pederin) & ‘¥z
S A K W (dermatitis I|near|s)mﬂfliar1+ o AFTY P 5 A nrﬂpu; g rEie d oh
ka4 R EFRFSEBRAEL o REERBED D G TR 50 TR
bk 2 BAel b RfER B 2 Bl o3t S0 B A BoRfEe %i,ﬁtﬂﬁ TiERE
ERFAREINDEYERAIFREHRS ’*I“*“‘J#E‘ TIERE Rk o
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g
E

F%ISmIE" oo

W27 %% 0 & 4 %% 5 (Cuticular permeability) ~ z -k ¢ (Total body water
content)f= % -k & (Total body water l0ss)35% % & [ e 58 o pp it o33 832 B chd
RFEHEFI A FH(10-12 " )pFrlgF T "% ,tygégiﬁg KAk E (11 )P
FRHFYAARR S P OPEOTF ERIBRNE S AMBIRORE T ARIRKR
Mehd Rk F o FE I RS CIERANHEFRBESGAE ) LA R4
Bk RA A o Sd AL BEF WGk AL > N EEERL S kA
kM4 7 kB FRBVIHBRRE TR RBREFBRARS LT o

M4 (Key words) @ =33 ' 32 #  (Paederus fuscipes) ~ 7w % 4 (desiccation
resistance) ~ -k 4~ 4 32 (\Water relations)
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Characterization of imidacloprid-affected cytochrome P450 gene,
CYP450 305A1, in the honey bee, Apis mellifera

PUA 2~ X3S~ R
Yu-Ting Chen, Ming-Cheng Wu and Kuang-Hui Lu
E3 [ S N A T
Department of Entomology, National Chung Hsing University

Background/Question/Methods

Cytochrome P450s (CYP450s) in honey bee play a crucial role in detoxification to resist
the adversity of pesticides and phytotoxins. Additionally, CYP450s are also related to
the hormone biosynthesis, including juvenile hormone (JH) and ecdysteroid. In our
study of imidacloprid-affected next generation sequencing gene library, the expression
of CYP450s gene group in the newly emerged adult head was affected when honey bee
larvae exposed to sublethal doses of imidacloprid. Especially the expression of the gene,
CYP450 305A1, increased by 2'°-fold after treatment, was investigated. According to
gene alignment result, it has been assumed that CYP450 305A1 encoding methyl
farnesoate epoxidase, probably involved in juvenile hormone synthesis. We have
treated honey bee with juvenile hormone Il (JH IlI) and fed sublethal doses of
imidacloprid to 2- to 5-day-old larvae. We wonder how the gene expression of CYP450
305A1 changed when the honey bee receives the JH 111 or imidacloprid.

Results/Conclusions

By using quantitative RT-PCR, it has found that the CYP450 305A1 expression in the
head was declined by the growing age and was repressed by JH I1l. Additionally, the
CYP450 305A1 gene expression was increased by imidacloprid treatment. Furthermore,
we investigated the gene expression of tissue specificity in the honey bee head and
found that mouth-parts have the highest gene expression. The future study will be
conducted to reveal the physiological role of CYP450 305A1 in the honey bee.

Key words: Cytochrome P450s, imidacloprid, juvenile hormone, Apis mellifera
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Queen control on the worker reproduction in the invasive yellow crazy
ant Anoplolepis gracilipes (Hymenoptera: Formicidae)

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

Background/Question/Methods

Our previous studies showed that physogastric workers in yellow crazy ant Anoplolepis
gracilipes produce trophic eggs that constitute a major dietary regime for larvae. To
test if demand of trophic egg serves as a predominant factor triggering ovary
development of workers, we compared level of ovary development and proportion of
physogastric workers between queenright and queenless colony fragments. We then
hypothesized both parameters are significantly higher in queenright colonies where
demand of trophic eggs is higher due to the production of larvae.

Results/Conclusions

Our results contradict our hypothesis that the proportion of physogastric workers was
significantly higher in queenless fragments than in queenright fragments, and workers
in the queenless fragments tend to possess more well-developed ovaries (i.e., higher
number of yolky oocytes per ovariole and total number of mature oocytes). These
findings suggest that development of worker ovary appears to be under queen control
(e.g., queen pheromone signaling) as seen in many other ant species. We also found
that virtually all queenright colonies share similar proportion of physogastric workers,
suggesting only a certain ratio of physogastric workers is allowed in a colony. We
conclude that despite its critical nutritional role as a trophic egg producer, excess of
physogastric workers likely jeopardize colony performance as workers of such kind
invest much less in non-reproductive tasks (e.g., foraging). In other words, an optimum
ratio of physogastric worker therefore is required and is a product of balance between
nutrition supply and colony-level productivity that is most likely controlled by queen.

Key words: Anoplolepis gracilipes, invasive species, physogastric workers, parental
manipulation
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Differential gene expression in spinosad-resistant and -susceptible
Rhyzopertha dominica

EN RN ES
Yi-Chun Wang, Mei-Er Chen
Rz 21828 % Department of Entomology, National Chung Hsing

University
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The functional response of Orius strigicollis (Hemiptera: Anthocoridae)
prey on deutonymph of Tetranychus ludeni (Acari: Tetranychidae)

4 e~ Bk A
Yi-Ting Chung ~ Shu-Jen Tuan
Rz 21828 % Department of Entomology, National Chung Hsing
University

¥ i;¥//F‘ AR Y 2 SV ES
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time, Tn) RI4 5] 5 0.150h 2 03330 L8 = | 245 §up A eoc g 5 o2
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M4t (Keywords): & -] 2 ?'I’fﬁ % (Orius strigicollis) ~ = 4% (Tetranychus
ludeni) ~ # ¢ 1+ F J& (functional response) ~ # & & (predation rate)
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Effect of parent’s sex ratio of Tetranychus ludeni (Acari: Tetranychidae)
on its offspring

BT~ Bk A
Kuang-Chi Pan, Shu-Jen Tuan
Rz 21828 % Department of Entomology, National Chung Hsing

University
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HARS A 4 A AR A EH R S E S SN 0 R MR AL
At F B
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1315 P# 5 PR L oF e RRpFARE - A AT %Y > HH2 Bt I N
But v g B E R 3R 5 62 2 ppieat KR rd MRS Rl L (SR T
Kot th s AAMAARET BN ERBI P HAL A AT AR E
P g oREd AR d s ACHIPH AR LY i R H A
Wik L B oS- HRTEF L ERA RS P RRBEEL R R
LAB PRI ML B BRI CMEEF 40 & 415 ke
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B4t (Keywords) @ jp = % (Tetranychus ludeni) ~ 23t 5 (sexratio) ~ 24
fie (sex allocation) ~ @ 4 & % (two-sex life table)
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Pollination effectiveness of greenhouse cultivation by honeybee in
Taiwan

FRB-pE
Pei-Shou Hsu, Mei-Chun Lu
Frclu ¥4 R € w & % B ¥:2 23 Miaoli District Agricultural Research and
Extension Station, Council of Agriculture, Executive Yuan
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PR TR 2 0k E 0 PR L B ARG B R FIe X EEER
F R PIEEE P PR R AR L T(DF R R
FrERIBEQAIER FFER FEOFALER FERINFQ)E
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B 4230 (Key words) : % #% (Honeybee) ~ #24# (Pollination) ~ 2% *& % 3= (Greenhouse
cultivation)
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Effects of worker size on the harvesting efficiency of the tropical fire ants
E RN F RN R RN S

Yi-Chieh Wang!, Zang-Lin Chen!, Ming-Chung Chiu?, Li-Chuan Lai’
lgw L 84 i 42 8 % Department of Ecological Humanities, Providence

University
‘= £5 %83 5% FTHE & Department of Biological Resources, National Chiayi

University
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M4t (Keywords) @ #7F L ik (Solenopsis geminata) ~ %8 7| (bodysize) ~ % i 7|
(polymorphism) ~ 4 1 (division of labor)
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Size dimorphism in the tropical fire ant workers (Solenopsis geminata)
LESA AR S R R L A

Zhang-Lin Chen?; Yi-Chieh Wang!; Ming-Chung Chiu?; Li-Chuan Lai’
lgw L 84 i 42 8 % Department of Ecological Humanities, Providence

University
‘= £5 %83 % FTHE & Department of Biological Resources, National Chiayi

University
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B 4237 (Keywords) @ £ 7% L ik (Solenopsis geminata) ~ % i 3] (polymorphism) -

7] = A4 (size dimorphism) ~ & 1 (division of labor) ~ B #7782 & #-%] (Gaussian
mixture model)
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The pro-ovigenic reproduction strategy and the ovarian development of gall-
inducing wasp Anselmella miltoni Girault (Hymenoptera: Eulophidae)

Ming-Der Lin?, Yu-Chun Lin? Chia-Ying Liu®, Man-Miao Yang>”
! Department of Molecular Biology and Human Genetics, Tzu Chi University
2 Department of Entomology, National Chung Hsing University
3 Institute of Medical Sciences, Tzu Chi University

Background/Question/Methods

Anselmella miltoni Girault is a newly emerged pest which infests wax apple Syzygium
samarangense and rose apple S. jamos. During the flowering season, females of A. miltoni
insert their ovipositors into the soft tissue of pistil and lay clusters of eggs onto the ovules.
The surrounded tissue deformed during the fruit development which gradually covered
each egg and hatched larva. The formation of galls provides food and shelter for these
eulophid wasps. The adults emerge inside the gall and damage the fruit by tunneling it
outside which cause economic loss. By contrast to the understanding of infestation
mechanism, the cryptic life-cycle of A. miltoni and its reproduction strategy are poorly
understood. In this report, we uncovered the ovarian structure of A. miltoni and explored
the pro-ovigenic nature of its ovarian development. Moreover, the ovarian structure of
another gall-inducing eulophid wasp Quadrastichus erythrinae Kim, a notorious invasive
pest, was conducted as a comparison.

Results/Conclusions

The newly emerged female of A. miltoni has three pairs of ovaries within which only mature
eggs could be found. The mature egg is dumbbell-shaped with a long peduncle in the middle.
As no developing follicle with nurse cells could be identified in newly emerged females,
the ovarian development of A. miltoni is categorized as pro-ovigenic type which the females
have all their eggs mature at the onset of adult life. From the ovaries of white pupae, the
polytrophic meroistic ovarioles containing developing follicles could be identified. The
ovarian structure of A. miltoni is distinct from that of Q. erythrinae which possesses a pair
of ovaries with both mature eggs and developing follicles. In the lab, A. miltoni do not feed
and had a short life-span. In contrast, Q. erythrinae feeds on the nectar of coral trees in the
wild and has longer life-span when reared with honey water than simply feeding water.
Therefore, the pro-ovigenic reproduction strategy of A. miltoni in contrast to the
synovigenic type of Q. erythrinae could be sufficiently explained in correspondence to their
life cycle and environmental fluctuations.

Key words: pro-ovigeny, synovigeny, reproduction strategy, gall-inducing eulophid wasp
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Cloning and expression of the antimicrobial peptide gene in oriental fly,
Bactrocera dorsalis (Hendel)
2R A kW
Yen-Ju Lee, Ya-Chein Lee, and Kuang-Hui Lu
B BAFL[E &

Department of Entomology, National Chung Hsing University

TR R
EFFS AL T R A A S F R KA B0 B A
P4 # 3t ¥ o @ Fuic 2 $ 75 (Antimicrobial peptides, AMPs) *t E 4% 4 #@g A
#ﬂ/?ﬂ?%‘f“ Lﬁfﬁ‘sﬁlmi& ’pl[yﬂl#):kéf’[y“#p#}:&/&m&hf’]}‘:}f}‘é’u F"’:FFZ‘
EREP DR L n AT L > % 9w (Bactroceradorsalis (Hendel)) #f & ¢r
%P AR XA PR G R A R G P AAMPRE (TR o

SFRISHmIE* o

HBetr b oinpe FRT (S 0 FERRt T R B R EpT R %ﬁﬁ P fﬁﬁﬂn—"*&{"sﬁ CHPES
i# (SDS-PAGE) - x3kDa'ifeni= % /Ef ¥ LR T - P A endeo Fikd » S F#
TR A 45 05 % BT BE AR EPEPS T Ay R potsarcocystatin-like proteinsfatE fz o v gt
o TR AAMD L R oRNAK A (7R R SIS R B
3450 bper B EL > £ A1 cDNA'V«%ﬁ Wk E e B BN > FEam A > E 571 bpeh

cDNAZE 7| (& ¢ 5 Bdcys-A)» v @@ 11124 Bk - @ aBdcyc-AR 7 3 I
PFE BB 0V AR B0 s 2 mn:,ﬂ\,h ) a‘ki?/"\? R A A ﬁf;«ﬁﬂi’?%\ - Bdcys-A
AL EFWBEAF TR TSHTLIR P AHE 2 Ao tt’-’“ffi’rﬁ%tiﬁa% R

BRRNE ARG B o ¥ ] L R (Escherlchlacoll) -0 F ARk «u%#éﬁ
# iEBdoys-Aehf R H 114 A T MR Y o A SRE Ry B B2
EAEFEHPEEEAAT o B R * v BE B A A R EPES ) R %\3 =E
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(antimicrobial peptides)
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Response of three species of caddisfly larvae (Trichoptera) faced to flood

CAFRFPIA S RE E
Tsung-Tse Hsieh, Yu-Chen Tsui, Ming -Chih Chiu, Mei-Hwa Kuo
E3 R L9 ﬁ%‘} 4
Department of Entomology, National Chung Hsing University
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Direct and indirect effects of elevated temperature and CO, on herbivore
performance across altitudes

Chi-Ming Liu, Shao-Kuan Yan and Chuan-Kai Ho
FIotes. ~ FEEn s ~ P @2
Institute of Ecology and Evolutionary Biology, National Taiwan University

Background/Question/Methods

Temperature and CO> concentration in atmosphere are predicted to keep rising during
this century. Therefore, it becomes increasingly important to understand 1) whether
the elevated temperature and CO. will influence species performance (e.g., herbivore
growth and development) directly, or indirectly via their effects on interactive species
(e.g., herbivores’ host plants), and 2) whether these effects will vary spatially (e.g.,
populations across altitudes might react differently due to their acclimation history).
To answer the aforementioned questions, we studied the performance of Pieris canidia
(herbivore) on Rorippa indica (host plant) by conducting four experiments: (direct vs.
indirect effects) x (low vs. medium altitudes). Each experiment had a 3x2 factorial
design including daily fluctuating temperature treatment (21.8, 24.8, 27.8°C on average,
representing ambient, +3°C, +6°C, respectively) and CO- (500, 1000 ppm) treatment,
allowing us to examine the individual and collective effects of temperature and CO..
In the direct effect experiment, P. canidia larvae were kept in one of six temperature-
CO; treatments but fed with Rorippa plants from a common garden. In the indirect
effect experiment, P. canidia larvae were kept in the ambient treatment (21.8°C on
average, 500 ppm CO) but fed with Rorippa plants grown under each of six
temperature-CO. treatments.  In the low and medium altitude experiments, P. canidia
and Rorippa plants were originally collected from three sites each at low (100m) and
medium (1000m) altitudes, to avoid potential idiosyncrasies.

Results/Conclusions

The results showed that in direct or indirect experiments, temperature and altitude
generally affected P. canidia performance, while CO> concentration alone was not.
However CO> could interact with other factors in some cases. In conclusion, our work
shows that 1) elevated temperature and CO> can affect species performance directly and
indirectly, and 2) these effects will vary spatially (e.g., altitude).

Key words: Direct & Indirect effects, Elevated temperature, Elevated carbon dioxide
concentration, Altitude, Pieris canidia
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Survey of Geosmithia species in the southeast United States

Yin-Tse Huang!, Miroslav Kolarik?, Matthew T. Kasson?, Jiri Hulcr!
1 School of Forest Resources and Conservation, University of Florida, PO Box
110410, Gainesville, Florida, 326011
2 Institute of Microbiology CAS, v.v.i, Videfiska 1083, 142 20 Prague 4, Czech
Republic
3 Division of Plant and Soil Sciences, West Virginia University, Morgantown, WV,
26506, USA

Background/Question/Methods

Geosmithia (Hypocreales) is a widespread and common but little-studied genus of fungi
that are mostly associated with bark-dwelling insects. The genus includes a pathogenic
species, G. morbida, which is a contributing agent in the thousand cankers disease
(TCD) of Juglans spp. To contribute to the understanding of the origin of the disease,
we are studying three questions: (1) what is the diversity of native Geosmithia species
in the South Eastern USA? (2) what is the specificity between the fungus, the vector
beetles and the tree hosts? and (3) is G. morbida is invasive in the South East, or native
but overlooked? To survey the Geosmithia species in their environment, bark beetle
specimens and tree branches infested by beetles are collected. Tree species related to
Juglans spp. and tree species prevalent in the southeast are targeted. Based on our first
surveys, neither G. morbida or the walnut twig beetle (WTB, Pityophthorus juglandis)
were discovered in Florida.

Results/Conclusions

Nine different Geosmithia spp., including five new species and three new to the North
America, were recovered from eight different tree hosts. The species of G. pallida
complex are the most frequently encountered species, followed by Geosmithia sp12.
The absence of G. morbida and P. juglandis in this region may be a result of the rarity
of their primary host tree. This study reveals that Geosmithia species are diverse and
ubiquitous in the Southeastern United States.

Key words: North America, ectosymbiont, Hypocreales, subcortical beetles, symbiosis
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Ecological and morphological divergences of a snail-feeding carabid
beetle, Carabus (Coptolabrus) nankotaizanus Kano, 1932 (Coleoptera,
Carabidae)

Lan-Wei Yeh!, Hsin-Ping Ko?, Ping-Shu Yang?®, and Chung-Ping Lin*
! Department of Life Science and Center for Tropical Ecology Biodiversity, Tunghai
University, Taichung, Taiwan
2 Taiwan Insect Hall, Taipei, Taiwan
% Department of Entomology, National Taiwan University, Taipei, Taiwan
4 Department of Life Science, National Taiwan Normal University, Taipei, Taiwan

Background/Question/Methods

The geographic variation of ecological and morphological traits of an organism reflects
the underlying evolutionary processes of inter- or intra-species interaction, niche
differentiation and life history of the species. This study investigated the level of
morphological and ecological variation between populations of a snail-feeding carabid
beetle, Carabus (Coptolabrus) nankotaizanus Kano, 1932 in Taiwan. We tested three
hypotheses: i) The ecological traits (seasonality and active temperature), ii)
morphological traits (body sizes and shapes) have diverged between mountain and
lowland populations, and iii) these divergences were related to environmental factors.

Results/Conclusions

The results revealed elevational discontinuity distinguishing mountain and lowland
populations. The mountain (>1,000 Meters) and lowland (between 6 and 392 meters)
populations showed significant differences in seasonality, active temperature, body
sizes and shapes. Mountain populations were the most active in the summer April to
October), with a lower active temperature range (11~15°C) and larger body sizes and
thin and elongated body shapes. By contrast, the lowland populations were active in the
winter (September to May), with a higher active temperature range (15~25C) and
smaller body sizes and thick and broader shapes. Based on our findings, we
hypothesized that ecological and morphological divergences of C. nankotaizanus
between elevtional populations were due to adaptation of differentiation of high
temperature in the lowlands and low temperature in the mountains.

Key words: body shape, body size, elevation, geometric morphometrics, subtropical
mountain, temperature, thermo-adaptation
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The material of termite-built structure and strategy of termite. (Blattodea:
Isoptera)

MippEl R A2 gt 2ot
Bo-Ye Chen, Fang-Zhi Chang, Chi-Yu Chen, Hou-Feng Li
'Rz BB
Department of Entomology, National Chung Hsing University
2R S B FTRTELE R B Lk
The Experimental Forest, College of Bio-Resources and Agriculture,
National Taiwan University
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takasagoensis) ~ ¥ 274 7o ik (Coptotermes gestroi) ~ p #t % {7 & (Self-organization

behavior)
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Redescription of Coptotermes formosanus (Isoptera: Rhinotermitidae)
and its synonyms in China

Mg 8 2R 24
Guan-Yu Chen, Chia-Chien Wu, Wei-Ren Liang, Hou-Feng Li
IR S
Department of Entomology, National Chung Hsing University

TR T R

o 4 f (Coptotermesspp.) 2 AR % » * S b it & AHT A > H K
AR Ak A F2 - £ B 1980 £ k- X L= LB R
HRTAR AR 0 % IR BRI iy A RS 4 L BT LA B T B R R 4 e
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oA s AL ﬁhﬁfémﬂ?’*" oo fkm o r/?%’ R A T A PR e S
MRS BRI AR B S o F AT - 30 1009 & £ SRS BRPE AT iR A
TR 3t HBTHE RO M T X R S A RS PR A 0 2010 3 A4
Lo AR RORTRG R A > B R AR o Z AT RBSERE A
FPrHEoBiracBrd i?t:eﬁﬂ\\ﬂﬂﬁﬂ/ G € TR S RS R
AT %ﬁd L ﬁir/??\‘f’ Y R A fu iﬁ%«f"ﬁmﬂ S S ST
e R L

E5[EHIR Y T

AFTRALKD S R B OB R REHRA 0 ¢ 7 36 BrRFEAB
T2 34 BLRiRBM - A 5|7 RTALZ SREP S BULEH THE AR
BT AT B2 R i;%/it,ﬁf;“ AR FIP T RE bk (C hekouensis Xia et
He, 1986) ~ #& ' % % (C. suzhouensis Xia et He, 1986) ~ ﬁn bk (C
changtaiensis Xiaet He, 1986) £ » & fw %X 3 3| «hL B > "J iR L

B4 2 (Key Words) I o 7.9 ik (Coptotermes formosanus) ~ F # B %

(synonymization) ~ & #% % % |4 (termite diversity) ~ * ®|(China) ~ & & 4 #g(taxonomy

anarchy)
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Ontogenetic antagonism—mutualism coupling: perspectives on resilience
of stage-structured communities

Po-Ju Ke ! and Takefumi Nakazawa 2

! Department of Biology, Stanford University, California, USA,
?Department of Life Sciences, National Cheng Kung University, Tainan, Taiwan

Background/Question/Methods

Organisms typically change their diets ontogenetically. Recent studies have shown that an
ontogenetic diet shift undermines the resilience of stage-structured food webs. Here, we
study the integration of stage-structured food-web theory into theory of hybrid community
(i.e. mixture of different interaction types), considering that not only diet but also
interaction type often changes because of ontogenetic niche shift (e.g. the metamorphosis
of pollinating insects, in which juveniles and adults are herbivores and pollinators,
respectively). We developed and mathematically analysed a one-consumer two-resource
model in which juvenile and adult consumers utilise different resources as antagonists and
mutualists, respectively.

Results/Conclusions

Model analyses illustrated that the consumer either goes extinct or coexists with the
resources depending on the initial condition when the resources have low carrying
capacities while their community dynamics always converge to a single steady state when
the resources have high carrying capacities. These dynamic features are different from those
of the corresponding purely antagonistic module in previous studies, in which the consumer
always goes extinct for low resource carrying capacities while the dynamics converge to
either juvenile-dominated or adult-dominated state depending on the initial conditions for
high resource carrying capacities. Taken together, we can suggest that ontogenetic
antagonism—mutualism coupling is stabilising in that it increases the potential for species
coexistence in unproductive environments while improving community resilience in
productive environments. Further, these effects are generally robust to interaction
nonlinearity. Beyond the previous concern of the instability in stage-structured food-webs,
our results suggest that antagonism—mutualism coupling can play a crucial role in
stabilising stage-structured hybrid (e.g. plant-animal) communities under environmental
changes. The present study represents an important first step in understanding how
interaction type diversity can mediate the dynamics of stage-structured communities.

Key words: herbivorous larvae, pollinating adults, ontogenetic niche shift, mathematical
model, community dynamics
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Biodiversity of population dynamics of Anoplophora macularia (Thomson) 1.
emergence stage and body size

BHALE RBEL Pkl FE A2
Can-Jen W. Maa!, Wu-Kang Peng 2, Kai-Kuang Ho?, En-Lien Hsu?
1LP 23T BRAPF SHEEFT P
Biodiversity Research Center, Academia Sinica
2R E BT AR K
Department of Entomology, National Taiwan University
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2 oA F Al it A g IR P AR MR ERBRE AR
i 2B ) BFIBROFRES g = i Faep RA
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Biodiversity of population dynamics of Anoplophora macularia (2)
maculate pattern and sex ratio
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Can-Jen W. Maa®, , Kai-Kuang Ho? , Err-Lien Hsu* Wu-Kang Peng 2
1L ¢ amim,db s fibmygd o
Biodiversity Research Center, Academia Sinica
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Department of Entomology, National Taiwan University
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Diversity pattern of phytophagous insects associated with the forests of
Taiwan Beech

Yu-Feng Hsu
Department of Life Sciences, National Taiwan Normal University

Background/Question/Methods

The forests of Taiwan Beech are considered one of the “relict” forests in Taiwan as
beech trees have a northern distribution in North Hemisphere, with Taiwan being the
southern limit. They have been a focus on conservation concern due to the current trend
of global warming. A survey for establishment of the inventory and diversity of
phytophagous insects associated with Taiwan Beech have been conducted over the past
few years, with special reference to lepidopterous insects.

Results/Conclusions

Surprisingly more than 100 species of phytophagous insects have been found associated
with Taiwan over past seven years. Approximately one third of species found are
specialists, with a few undescribed species. The number of species shows clear area-
species effect, with large-sized specialists only found in larger patches of the Taiwan
Beech forests. Thus fragmentation of large forest patch due to climate change, notably
rise in temperature, may threat the survival of these species. A few general feeders were
also found on Taiwan Beech, and they sometimes consume considerable amount of
foliage. The rising temperature seems to favor the increase of these general feeders as
they tend to be multivoltine species.

Key words: Fagus hayatae, Lepidoptera, species richness, inventory, conservation
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The effect of organicpracticesand agricultural landscapeson arthropod
diversity in rice fieldsin Miaoli, Taiwan

FES A AT RE A Ea !
Chi-Lun Huang!, Hung-Ju Chen?, Chien-Yu Huang?, Ying-Yuan Lo, Chi-Wei Tsai!
W= 4. 85 48 4 Department of Entomology, National Taiwan University
2Erce B 24 B € v & % B ¥ 23 Miaoli District Agricultural Research and
Extension Station, Council of Agriculture, Executive Yuan
Strrce B X4 R €487 2 ## 7 7 ¢~ Endemic Species Research Institute,
Council of Agriculture, Executive Yuan
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.o B (insects) ~ gk (spiders) ~ 4 # 7 k14 (biodiversity)

93



OB_12

[ SZR RS F R B T N RS

The insect fauna of Dongsha Island and preliminary study of flower
insect visitors

RSN A A  E RN A L
Yi-Chang Liao, Tung-Chyuan Chiang, Che-Yuan Liu, Man-Miao Yang
I 2 g g8 % Department of Entomology, National Chung Hsing

University
2 4k ¥ 325 748 4~ ] 2= Botanical Garden Division, Taiwan Forestry Research
Institute
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Effect of larval rearing density on population increasing rate of Clogmia
albipunctata (Diptera: Psychodidae)

HEFE- Bk A
Ming-Hsu Chung, Shu-Jen Tuan
W@ #2x &g & Department of Entomology, National Chung Hsing University
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The research of the ant community structure in different habitats in
Yangmingshan National Park

PR HRF s
Feng-Chuan Hsu?, Chung-Chi Lin?
B> o %84 588745827 4 Institute of Ecology and Evolutionary
Biology, National Taiwan University
Rz g fFde~ 2 58 & Department of Biology, National Changhua University
of Education
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Richness and composition of midge galls in Taiwan
7H_\ % ﬁ ‘él’/

Sheng-Feng LIN, Man-Miao YANG
= #2x 8 B8 % Department of Entomology, National Chung Hsing

University
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Effect of temperature on the development and reproduction of Cadra
cautella (Lepidoptera: Pyralidae)

IR~ Bk A
Ya-Ying Lin, Shu-Jen Tuan
Rz 21828 % Department of Entomology, National Chung Hsing

University
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The elevational distribution of Orthopteran insects (Insecta: Orthoptera)
Iin Taiwan
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Ming-Shu Chan, Jeng-Tze Yang
Rz 21828 % Department of Entomology, National Chung Hsing

University

ﬁﬁwﬁw%Jﬁﬂ%%

o AR '<%%%%?%f??ﬁ’*#ﬁ*m9$*#ﬁm¢##*
Ropsiehg e b sl FIRF % B2 ERRM AP L F LAY KT
SRR AAPDABRD R APARATEL LI B A RAKRIERY
201527425 2016 # 7% » XX FABIRENL - R* AP S HRMET
RINTEFREFEEIZ o F LY JABA LG DS EATTRIRP K J
CHARBRASTZREFR -

,.‘ép%z«_’ ij 2054 1[%’[{;‘}72}\ C RPN NEE 238 B HEEEEG T B
Rl 5 0 Bk cPNEFE G R X 3B 7] 1067 & 45 A (ik 55.3%) ,4ﬁ%ﬁﬁ
345 &R A (fk 17.9%) « A i fhm & >+ Ho1aaf(ik 29.8%) 8 5 > H = L F g
(& 29.0%) = (57 A3 L 2 S HT B HE A7 EATTRIRD A AAR
®RATRE R AL L A $((500-700), 1000, 1100m) 5 H = 5 B & $4(2000-
2500m);f§ F_ g 3 p (Califera) 5 2 5 & f¢ 2_¢ /& $(1500-2000m) 2 & i 7 P
(Ensifera) s i -+ P Hi 2P L 2L ¥ 3 BPRE B ARFEREFF A7
BERET DU AR R R B EHEATW)E %4 F R4 1R E(61%) thip i1
IEFEE o A RMAI LR > g PG R E A 75 48 2000m 12 sy £
AP Al At a 3 1100m T R R o A RN AR L RS BER 0 A A8 s
et R R R E Y AT TE AN HEARA
FTAN RS BEAATA pla\t»ﬁ%ﬂna#& FRET FLF R AR
R AR NS R E A e RS R R R R ik

M43 (Keywords) @ ;% 3% 4 # (Elevation distribution) ~ & 2 p (Orthoptera) ~ ¥
% 37 (Clustering analysis)

99



Oral Session:
Disease vector, biological

control and pest management

100



OD_01*

Evaluation of intercrop plants for the cultural control of tomato yellow
leaf curl disease

Fang-Yu Hu, De-Fen Mou and Chi-Wei Tsali
Department of Entomology, National Taiwan University, Taipei, Taiwan

Background/Question/Methods

Tomato yellow leaf curl disease is a devastating viral disease which leads to 20%-100%
reduction in the yield of tomato worldwide. The disease is associated with a group of
tomato yellow leaf curl viruses that belong to the genus Begomovirus in the family
Geminiviridae. Bemisia tabaci transmits tomato yellow leaf curl viruses in a persistent-
circulative mode. Tomato yellow leaf curl Thailand virus (TYLCTHYV) is now one of
the predominant viruses in Taiwan. To control plant viruses transmitted by insects in a
nonpersistent mode, intercropping with appropriate barrier plants can intercept the
insect vectors thus reduces the transmission efficiency of the viruses. However, there
are few studies related to the cultural control of persistently transmitted plant viruses
by intercropping. The objectives of this study were to select non-host plants of
TYLCTHYV as intercrop plants to intercept the virus-transmitting B. tabaci and to
examine whether feeding on the non-host plants reduces the virus transmission
efficiency.

Results/Conclusions

The host preferences of B. tabaci (TYLCTHV-infected and non-viruliferous) to five
candidate plant species (cucumber, Chinese kale, okra, corn, and soybean) compared to
tomato were examined. Cucumber and okra were more attractive to the non-viruliferous
B. tabaci than tomato, whereas soybean and corn were less attractive than tomato. The
TYLCTHV-infected B. tabaci preferred cucumber to tomato but disliked corn.
Therefore, we chose cucumber, Chinese kale, and okra to examine whether feeding on
these plants after the acquisition of TYLCTHYV reduces the virus transmission rate.
Results showed that both virus titer and vector transmission rate were not significantly
different after TYLCTHV-infected B. tabaci fed on these plants for 6, 12, and 24 hours.
For TYLCTHYV transmitted by B. tabaci in a persistent-circulative mode, intercropping
may not be an effective control strategy, but further research is needed to determine the
effect of intercropping in the fields.

Key words: Bemisia tabaci, Begomovirus, tomato, intercropping, cultural control
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The population distribution and vector control strategies of autogenous
Culex pipiens molestus

Kai-Di Yu?, Tsai-Ying Yen?, Chin-Seng Chen?, Kun-Hsien Tsai® 4
Lnstitute of Environmental Health, National Taiwan University,
2 Institute of Epidemiology and Preventive Medicine, National Taiwan University,
3 Department of Bioscience Technology, Chang Jung Christian University,
4 Department of Public Health, National Taiwan University

Background/Question/Methods

Culex pipiens molestus, an invasive mosquito, was first documented by Lien et al. in
1996 in subtropical Taiwan; and these nuisance mosquitoes severely affected people’s
daily life and even posted risks on public health concerns. However, the systematic
survey of its distribution in Taiwan remained unclear. As for the control strategies,
many pest control operators (PCOs) frequently used adulticides which may potentially
cause resistant to these species. The use of chemical larvicides such as pyriproxyfen are
been used to clean up underground septic tanks, and these methods are currently
regarded as eco-friendly to the environment. Recently, a product named Effective
Microorganisms (EM) is claimed to enhance the treatment of sewages. Thus, it is
suggested that by using the EM, it could become a method to solve the mosquitoes
breeding source. We aimed to investigate the ecological distribution of Cx. p. molestus
in metropolitan cities of Taipei, and further evaluate the effectiveness of EM as a vector
control strategy. In the study, the larvae or adult of Culex mosquitoes were collected in
underground facilities in 12 administrative districts in Taipei city during October 2015
to September 2017. The samples were identified by both the morphological features
and molecular analysis. Activated effective microorganism was diluted into different
concentration in order to evaluate the mortality to the 3" to 4™ larva.

Results/Conclusions

The testing revealed that Cx. p. molestus was dominant in the underground parking lots
of public buildings in all administrative districts in Taipei, indicating a takeover (12/12;
100%) by the invasive species. In total 109 investigated buildings in Taipei, 73
buildings were severely harassed by Cx. p. molestus. Preliminary laboratory
experiments showed that by the interaction between EM and sewage water, it could
increase the mortality rate on larva. However, the application in field sewage water
should be further evaluated.

Key words: autogenous, stenogamous, hypogenous, Culex pipiens molestus, effective
microorganism
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Effectiveness Evaluation of Control for
Forcipomyia (Lasiohelea) taiwana: Diptera by Using Barrier Spray
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Yuan-Che Chen?, Ji-Sen Hwang?, Yu-Nien Yang?®, Hsin-An Lin*
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Sciences, University of Taipei, Postgraduate

24147 2 < Br R TL 5 FTRE LBl Department of Earth and Life

Sciences,University of Taipei, Associate Professor
s B ¥4 € #1442 £ %4 b L Bureau of Animal and Plant Health
Inspection and Quarantine Council of Agriculture, Executive Yuan, Associate
Specialist
4 plA%R £ (745 2 7 512 Tse Yueh Advertising Co., Ltd., Manager

TG b BN ARG L RO (B AL R BsT g0 8 AR AT
RERBEA L FE R EERD R RATHRA A FRRAIUC S P
LR FeFlL Bar2 B R o RRTRIEY TAMBEEE 0 b iR g
BN E A A R 2 A2 BN R e PR Y Z R R A F Ao

L
Iw °

PR % EA(1)106 # 6 % 7 7 28 3t F ik LT s FARE T v ot E KA
WiE Tz A EE R APl 2k R (2/20min)e < T o s
A 5 6.7~116.7 £/20min- 7 ip s 06 ¥ B} 2k A 1 0.7~15.7 £/20min-
70 HAE A 1.3~97 £/20min > 8 ¥ 3 0.3~2.3 £/29min > (2) & F & ~ RABE LR
BIL e 172 oof (A s S AR S A o ) R io S B 98.6~99.7%
2o Bt A of EHR R T FO A M R @iﬁﬁx(RPI)p 0.1~8.8 2z ¥ -
7 B «E‘-ﬁ;/wfé’%é(vﬁ?ﬁﬂé LA 2R FR) B 0 ] Bk ek is & 80.6
~88.6% 2 F o *f F i A of EHPR EE R #BF ﬂ}:#ﬂﬁ:(RPl)p
9.7~25.9 2 ¥ - 106 & fw #T§ it {7 /] ~2.m¢;ﬁ£k‘=ﬁ#&/zi%wm P
B o~ B R BERRGDZ - WG REP eS0T 0 VRG] Baxge

2] PR E
M4tz (Key words) @ % # #% ¥ (Forcipomyia (Lasiohelea) taiwana) ~ /|- 2. ix

(Bloodsucking biting midges) ~ * #83% # /2 (Human bait method) ~ 17 3£ ¥ v 2
(Barrier Spraying) ~ 4p i % & 4p #c(Relative Population Index, RPI)

103



OD_04*

“%ﬁﬁﬁ%— ¥a g % fei—‘,%- \’"—br’ﬁ“/( iRz g)- T HE i
Evaluation of the influence on the longevity mechanlsm of deformed
wing virus-infected honey bee (Apis mellifera) larvae

FERIF 22 I T 2 e e yprt
Po-Ya Hsu, Yu-Feng Huang, Zu-Han Chen, Kuo-Ping Chiu, Yue-Wen Chen and Yu-
Shin Nai
EAEF Vi SF ok - S i A4
Department of Biotechnology and Animal Science, National Ilan University
2. AFHY o P AT R
Genomics Research Center, Academia Sinica

R TRERE S
B %@ #it (Apismellifera) o= ¢ > risaiegp 4 (Deformed wing virus, DWV)
B 5 f uh o B Iflaviridae > & H % RNA ')]%% o HR A Nvd L3 2 KT8
a%, d3d B DWV 2 pgrdd v 3 7f o p 2 f 0 &7 it % 2 DWV @44
P A ﬂ\f‘!‘%%ﬁ«fﬁi* TERFA1@BD% G B DWV $#%4
R%’%i/ P37 DWV RAx B A% 2 A R EER L 02 7P
R R ¥ oA

SEIZHIE T

4 sk B2 AR L ;aﬁ 9 TS EAS AT MR LR ERRA
Ry F?/?M BIORCHBIEF o s o B As a1k “m«“ﬂ b ’V'J FE PR
PR ORPIR LT AETHL D ’:ﬁ?“‘sﬁa’ﬁ i I T R A TR % S
*%&?T DWV R 24 % f 1+ 75+ 31359 B £ B % 3R F] (Fold change >2)-
H ¢ 756 B % 7 # (downregulated) 603 i 5 *+ 2 (upregulated) & Fleig 7 KO
(KEGG Orthology) 4" 45 & % 877 » £ 687 % A T2 236 484 F e4 0 (% 3ia
Bz Aapreit- HIEFE SR M54 (Longevity related mechanism) > 5 4 45 »

5 AR AMATIHE P53 ks 12 FOXO Ris2 fAfrien PE8E 684
Floptd A e s U 2 k= F B P53 B /T ¢ sestrins i 3 e DNA i3
4;.3? g7 DNA = 4F ; FOXO iR 3 SOD2 2 CAT 2 “f ROS &4 »
i ATGS Rl § A2 f it ™ 3 f Bk £ shime > FRI% AN 72 F @ B
S Jf—ar]“'sb A A L A TR B Fs:? SRR BE .&,””'«‘?\ FOXO
Beji@ artogin-l & sRgrip XAkl > 3 &g S f"xiéu%b*&*ﬁ B Ak &
- H ARG M MAEATIZ AR Bk HRFE EFIFAFTHEFAILITL "”".V
EE R % lepx%}F}’l‘%°

i 437 (Key words) : v 25 4 (deformed wing virus) ~ & %32 (Apis mellifera)
A 1 % B 4% (artificial rearing of larvae) ~ P53 i /& (P53 pathway) ~ FOXO i &
(FOXO pathway)
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Effect of Watermelon silver mottle virus infection on the feeding behavior
of Thrips palmi

ﬁ\m W~ {5’-‘: l&

Ying-Di Chu, Chi-Wei Tsai
R 48838« Department of Entomology, National Taiwan University

TR RS
1‘547":},‘5% SAEY RGPSt Bk 4 B4R 50 o d chBFras o 8o
FEHEER A AR BEE B R A RFRPFEA LD B
He (B @5~ 3FFEAPEER) 275 - FicmEp4 B (Tospovirus) fﬁ“’
BB S A A (persistent-propagative) H5¢ 3% 0 s § Gg] 3 PN R %
kf’ig}ﬁ o 2F % f‘iﬁ;}j%;}% 4 Tospovirus '5_\‘]-5?]’ B s 5 A B d B B ) ¥ g
Fod e g5 (Thrips palmi) #3%hd S &sapp4 (Watermelon silver mottle
virus, WSMoV) A_Tospovirus - B > m A 7 EF WSMoV FfEk 2 58a
BB OFE TR F RS RE 2T %cﬁwﬁﬂ%?c@%(mmm
penetration graph, EPG) £l % &5 8~ 3 {7 5 > v & WSMoV g L s &
ABEP8ELERE FRAPE

‘z;-%/z;-%/},@% Fa T

1B EHTE L WSMoV i ¢ 485 & i
i»pzl_ﬂ.’ﬂéméﬁﬁ bflﬁ ] SRl RSN S & 7]
Brpfense§ 75 B aERE X3 WSMoV it 8 iR B ep ) i fop 4 afiph
128 B~ & F §] (non-ingestion probe) ¥ B~ & 7 {1 (ingestion probe) =f & ' kg ¥
PO AR B A RARLTHFLRE SFE Y BE WSMoV #
- gp] 5 Lgﬁmﬁx 8757 ol oo A BhE B8 R ahd /’\%ﬁf%o L
3 EPG #P e %L"/];?-* WA R BP0 (7 5 i%ﬁ‘iﬂﬁ'lﬁi-‘r 2R B
bt:_g ,*E*,,' A Sl s m]ﬁ*o

*a

HIE S BB R e d (7 5

v

-

M4 (Keywords) @ % & 1145 % = B3 (electrical penetration graph) ~ 2~ & {7 &
(feeding behavior) ~ &[5 (thrips) ~ & svsr% 4 B (Tospovirus) ~ 4% 525 78
A 1@ 3% (persistent-propagative transmission)
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The chemical control efficacy of the dengue vectors from Southern
Taiwan

FHE ¥ FEE > Rioww
Jia-Hui Hou, Wei-Lun Tsen, Yi-Pey Luo
£.3 B2 1§ 4 F 5k Department of Biotechnology, Chia-Nan University of

Pharmacy and Science

TR T R
fﬁ%ﬁ?%ﬁ*ﬁﬂﬁiiﬁﬁﬂgﬁﬁuﬁﬁ%im%ﬂﬁ,ﬁwﬂ%%@
Lo AT TR l!§i’§%ﬁ§¥E17267f§I% G S UE T s TR
VR F R RRITRERE LY {,tz,—li,‘l.r' $9 A HA RS ML ik
5 L%,uarﬂ%ﬂﬁ%@Sﬁ&_fﬁ_gﬁfhwyﬁaﬁiﬁém$ﬁﬁ

2 opdxeni ook o T PILTHE e F5 p &ovf HA L H A ET AR F 2
2 S fed M ek AR M TR T R R AP LR 1
@ e A

¥ 5
¥ B

%

\\\Xr

SRS HIEY For

YECE G R RI2648 TR B B4t e 0 REIXaE s &5 fﬁ@ RS
xS B ent sk s A £ (m g/m3)“ AR N S ,ﬁistm#mé% MAAREALBME > 2
BB R R R E G R ek BT FR U RRITHERS FE T #>
KERFPAFEOFESE - H o a ® 2 F227 BEFRH L s Rk ok 1R
E95% b oo 1A el RS e RISHAIR B A é&iﬂ‘r Bt a REBED BETR
BE e nRzvonk o BAS HREEABR S ak B2 L P EREN
B AT} BRI A R R TR R AT AT~ I
Bz gRenig o

o

B4tz (Keywords): & =& #4 }]%42-1—1!\9: (Dengue vectors) ~ i+ & f# ;5 (chemical control) ~
M. B A (insecticide)
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Termite infestation survey of protected old trees and species-specific
control of Coptotermes formosanus (Isoptera: Rhinotermitidae)

LR AN Ry
Yu-Yi Lai, Hou-Feng Li
IR -

Department of Entomology, National Chung Hsing University

TR T R

PR B R G ATF ISR R B ARSI S A g R

B TRE '”FPF&?’rﬂﬁ“xiJ TRy E RFE’PE wE AL AT B A 5P P R

% A o ﬂ%%ii“@%‘rfﬁﬁ s G R AR R B G MR 4 S

AR 2 KR L ORE TR gt s 3 E05 D O R ik Coptotermes formosanus (Shiraki)

?4*ﬁ$’9“*i%ﬁwﬂ~m4%%M’ﬁgﬁiﬁvﬁgﬁﬁﬁﬁ%,
PAPAEE R DB RE R T ORI ISEE o

P}

F5 SR EoT

A 196 Peood B R 9 BRE 2 K 5 30.6% f v k4 (Rhinotermitidae)
PROFL FEE 4 189%: # & L6 ikft (Termitidae, 8.7%) : @ 4 o sk fL 8
4 (Kalotermitidae, 5.1%) - #6248 ¥ B v sk fr fEenle = (PERMANOVA F=
6.661,p<0.001) : ¥4 ~ A~ = 5 A1 5 F Mo BA B 5 ko B~ 0 bk fL
PR B G kLo b bk A S{optAd ERET R FM G aﬁ;?n Fd 3 HFA E 8
T % 2 RGP ERTTR o AN A R A Bk T AR T R 0 dR4ER] 0
BRI AGRERLESHTE P CEIB TR EALFIRG KSR AT
BRALF A 2 DR R T R e LB RS K o

M4tz (Key words) @ 5 % %@ i% (Coptotermes formosanus) ~ & % 42#] (termite
bait) ~ ¢ ¥%[# ;> (termite control) - A B4 3£ (urban tree protection)
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A study on feeding preferences of monomorium ants (Monomorium
chinensis) on boric and fipronil based gel baits.

Samantha Rose Gangai', Wang Yu Ming?, * Leknath Kafle®
! Department of Tropical Agriculture and International Cooperation, National
Pingtung University of Science and Technology, Pingtung 912, Taiwan
2 Department of Civil & Water Engineering, National Pingtung University of Science
and Technology, Pingtung 912, Taiwan
“ Corresponding author: kafle@mail.npust.edu.com

Background/Question/Methods

Current control measures for common household ants in urban and agricultural
settings in general include perimeter applications of insecticides. These often result in
potential problems of poisoning non-target organisms, insecticidal runoff and
environmental contamination. Solid baits also tend to degrade when exposed to
extreme conditions. Hence, gel baiting techniques are an alternative to provide
effective ant control with reduced amount of insecticides being applied into the
environment.

A series of tests were conducted on the feeding preferences of M. chinensis on boric
and fipronil based gel baits under lab conditions. Two commercial baits; No.1 (2.5%
boric) and No.2 (fipronil 0.01%) were evaluated against four new baits formulated
from fructose and molasses each with two different concentrations; No.3 (5% boric)
and No.4 (10% boric). The products were tested in two sets. The commercial baits
(No. 1 and No. 2) were tested against the new fructose and molasses baits (No.3 and
No.4). Individual tests were replicated four times using approximately 100 ant
workers per test. Observations were recorded with 60 minute videos of individual
tests at respective feeding stations. In the fructose tests, the ants preferred the
commercial baits more than the fructose baits (fructose + boric 5% and fructose +
boric 10%). In the molasses tests, bait No.4 (molasses + boric 10%) performed much
higher than the commercial boric based bait (boric 2.5%) and bait No. 3 (molasses +
boric 5%).

Results/Conclusions

The results revealed that M. chinensis preferred commercial fipronil bait and newly
formulated bait No.4 (molasses + 10% boric) over commercial boric bait No.1 (2.5%
boric). Based on these results, it was noted that; (1) the newly formulated bait
(molasses +boric 10%) has the potential to replace the current commercial boric bait,
(2) boric can be an alternative to the hazardous fipronil as the active ingredient in
current ant baits.

Key words: monomorium chinensis, ant bait, insecticide
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The insecticide resistance of field and insecticide-selected brown
planthopper (Nilaparvata lugens) in Taiwan

Namsuwat Ladawan and Dai-Shu Mei
Department of Entomology, National Chung-Hsing University, Taichung, Taiwan

Background/Question/Methods

Brown planthopper (Nilaparvata lugens) is the most destructive insect pest on rice
crops in Asian countries including China, Vietnam, Thailand, etc. N. lugens causes
extensive damage to rice by sucking rice phloem sap and blocking phloem vessels,
which stunts plant growth as with many other sucking pests. N. lugens is an efficient
vector of plant viruses including rice ragged stunt virus and rice grassy stunt virus which
can cause rice grassy stunt and ragged stunt diseases, respectively. These factors can
cause severe yield reduction and significant economic losses. This insect pest had
developed resistance to many insecticides, such as organophosphates and carbamates.
In order to investigate the resistance of N. lugens to commonly used insecticide
registered and approved by Taiwan agricultural chemicals and toxic substances research
institute, five field populations collected from Northwestern, Southern and Eastern
Taiwan, as well as chlorpyrifos-, imidacloprid- and fipronil-selected strains of N. lugens
were used.

Results/Conclusions

The results have shown that the N. lugens collected from Kaoshing Meinong has the
highest resistance to buprofezin (5.1 fold), pymetrozine (3.5 fold) and imidaclorprid
(2.5 fold). In addition, 2.6-fold resistance to flonicamid and 2.5-fold resistance to
imidacloprid have been detected on N. lugens collected from Tainan Liouying and
Taitung Luye, respectively. Among three selected strains, the imidacloprid-selected
strain has developed 2.2-fold resistance to imidacloprid and 6.1-fold cross resistance to
flonicamid.

These results suggest that N. lugens collected from Southern Taiwan might develop
higher resistance to frequent used insecticides and imidacloprid-resistant N. lugens
might develop cross-resistance to flonicamid. Therefore, the management of N. lugens
using insecticide rotation needs to be well designed.

Keywords: Nilaparvata lugens, brown planthopper, insecticide resistance,
neonicotinoids, buprofezin, pymetrozine, flonicamid
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TRk & BAA F | B CCYV Hirz 2 ind pril 4~ 45
A technique of Bemisia tabci B biotype transmitted-Cucurbit chlorotic
yellows virus and its persistent period

HEE - F %
Hui-Ying Lin, L.H. Huang
ARl ¥4 B € B £ %5 3 5 E5% %7 Taiwan Agricultural Chemicals and Toxic
Substances Research Institute, COA

A Ll A T A T e
/\z»p AR E }’%—sr (Cucurbit chlorotic yellows virus » CCYV)E_d "£ %% & B 3] 4
‘|- 48 (Bemisia tabaci B biotype) 2 3% £ X B3 fep i g ¢ AR
% PHIEREIRD 2RI ERE e AITRPAFI LR DAFERTF > 2
FASBEASNEAAZLZ A - FICCYVED R ZFgH-Vidg, 1 kg
gl p B R MR- @282 kR4 CCYV 82 FF a4
#\3§*~mm MZECCYV Fifif-FicfFo % DAL~ AT BAT
WFIET 5240 IR AE »ﬁm FEET o FRHNE B35
FHEFES 2 FE EREE o A F%RAKES Bh ki Aa#TF P =%
*’é?’% A R RERERD TR S 0 2 RT-PCR &R F 3 kv &> B f2 CCYV
FBhsAM RAER -

o

[t

o

RN ) S

A FHEERE VG REY RS R PHERE R T ¢ A %3
SPp#Rgir >y FP PR E G Bh260CTE Y o S 48h s =
Jo B 4 10 & 5 1 RT—PCR%&‘/PJ&%%*;E&LL# % 70% > A w3t 05124~

624 2 48h pFB~d1 & 10 & = JifeiRlF & 72) > B4 5t 5 4w 5 70-100% - &
T hES f@%if}rﬁ—& CERTALAMMN Y 48h hikF PR v ¥ fadF & 70-100%
BB EBRRETI T X Y 3 CCYV 2 haimd Bl > 7075

s s gy

B 4E30(Keywords) : "E % i B 4] 4 +~ -] #é(Bemisia tabaci B biotype) ~ /A #g4R %
% 1 m = (Cucurbit chlorotic yellows virus) ~ #& p& ¥ (persistent period )
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Evaluating the effect of recommended insecticides for controlling the
brown planthopper and wiitebacked planthopper in Chiayi district under
laboratory condition

FAE MpE LG e
Shou-Horng Huang, Po-Hung Chen, Tai-Chuan Wang and Yu-Ping Liang
&R Fsk s TS Rk
Department of Plant Protection, Chaiyi Agricultural Experiment Station, Taiwan
Agricultural Research Institute

¥R R A

il E e FHRES 9/‘?]\?\9 ErERBPMH2ZTH REETVERKELE
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ﬁﬁ‘%iﬁ?f?a’ﬁ b e gLt R AR H P g 4k

%ﬁé—ﬁéiﬂf;oﬂ\,}?ﬁi‘%’}"‘}]\ %Vﬁ‘klrl’lz_k;%i"ﬂl)»{%/ffﬁ/?%ﬂ &_.7 3-1'.’—3
FJB3EAF 0 RILIE 24 A8E T2 R L W TEE SR B LAY
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%1 Pﬁ /r' "9:3‘ i
¥
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VLR TR AR R B3R (2 FET0% Y b 0§ 25% FFiE & SG ~ 20%:E
3 SG~20%¢ 4% 5.EC ~48.34% 7 A 4c iFxH#EWZ 50%~ A= HEC; v £ &
HBF 16%7 £ 7 SG ~ 75%w 2 2SP ~ 20%:E 45 5 SG % 25% %= ZWP o 1 fey”
EEEEFRP O BN E S BT (70%2 ¢ )—‘“ T5%%x 2 4~SP % 48.34%
At T AREW S e & {0 B 5 20% 4 4% 5L EC ~ 48.34% 7 2 e uﬁ'—;f*: EW ~ 2500 ;=
ZWP ~ 10% 4% £ "=WGZ% 40%5p 2 17SG o ¥ ¢t 4 2 1% L0 3R fg
FA40% 2 T —F{ 113 16%+ & 7 SG2 25%%&« SGifu ,Aé%,z#%:?'],.%% RS
TP D HPlLESE T Fw20%:E 42 SG~48.34% 7 L 4e iR K AAECZ 75%%®c
HANSPH A BREF L sk RHA BHRLEZ X -2 B FHRE
7 A BIER o

B4 (Key Words) # & & (Nilaparvata lugens (Stal)) ~ v # & & (Sogatella
furcifera (Horvath)) ~ 2. 7 Jfﬁ (Tytthus mundulus (Breddin)) ~ #< 2.2 (Insecticide)
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Questionnaire Survey of Nuisance Situation and Life Misery Index on the
Forcipomyia (Lasiohelea) taiwana: Diptera

FRE T ED GRS
Ji-Sen Hwang?, Yu-Nine Yang?, Hsin-An Lin?
1447 2B ky FA 5 FRE a4 Department of Earth and Life
Sciences, University of Taipei, Associate Professor
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SRIARR 2 745 'L P 512 Tse Yueh Advertising Co., Ltd., Manager
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NN FERSIRE L ERS Y v a s  2B AT RS B RIIRF
ARZREEFED A HFZABHREEF D300 65 0 F 2k % 280 (> o B E L
t5 10 53t B S B R (SPSS)E (7 4 it A 45 o

ALEFHEFLAKp LA EE% S 5 (1)) 2xp iR kiR g i’ﬂﬂuﬁ
&%ﬂ*&w&ﬁ(alﬁk&» FLRp2 1 ie TR 2 o s ER /RN )
Moo 2. AR G (1)~ R R ) BdkeTed o rT e e E ”“%*%@V*
S/ TGS B R U N LSS LSRR 5 I R A
RN EFIRAH s AR B IS AT (R TR 2 T AR TR SR S 0 H e 4R
ER-CBEBRR FBRF R R ¥ A5 TR T 5 T gs%k 0 3.4
R A EE PR 2 R ()R E R FIURA AR o st by P R d
%ﬁ?~ﬁ%% ~§$ii'ﬁ$—$%%%w@%ﬁ%’%%$%3I 2

ARFEZRFQFEF o N FEAHRESRF 0 R LR IR S B RERF
Fozoxw i~ 3 h AR P R éﬁéﬁ&@Wﬂw7&ﬁ”* %?%x&h’4M6
N T“PE (DR FAF R R T F R R RS ﬁﬁ““f 3
P o HEXiky el ‘“ﬁ% At B4 K #fi\;":}tf_' P e AR AR N R o
f‘j‘éh“’t’%* FERF oL TN EH o Bgxim 5 > }"-j—% S E P21 1T it &

i ?gtgr&galg@qﬁ~ DR TR B ?;w ) e P A 5 R T E:\?;w;-}ayr;‘;pa‘tr}a,
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\

l‘

B4 :g;‘%%wi(Forcipomyia (Lasiohelea) taiwana) - -] 2 #x(Bloodsucking
biting midges) ~ # & :}F]g:(Llfe misery index) - 1%"‘* % B ¢ 72 (Habitat
environment management) A% p 2 g 22 (Community self management)
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Preliminary study of organic and chemical control of Chaetocnema
confinis (Coleoptera: Chrysomelidae)

wgpl L qpang b pdp 2 1‘i§w‘§1‘%?”‘2 !
Yu-Ping Liang?, Yu-Sin Lin?, Po-Hung Chen?, Tai-Chuan Wang!, and Shou-Horng
Huang?
TAsce P £ 4 R ¢ R ERBRYTER R L% A e R )
!Department of Plant Protection, Chaiyi Agricultural Experiment Station, Taiwan
Agricultural Research Institute, Council of Agriculture, Executive Yuan.
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Ho g ez o FE XA S Ep > AF Y T4 WinmR B
MEYHFEF R 0P BT A Mmﬁrwr‘véﬂz“’ff%ﬂqﬁ)’%ﬂé%“f
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EAR RS AP GERES2 W @ FRRFEF P ETAL 30 FA
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BE[ZHIBT BT

ARG EE T I RAFEAER S AR d 51 ‘%‘Pi‘ﬁ“ﬁ’*’%%ﬁ :
PP RE etk REZ PR o BT HERSEHT Y R FILIAR 85
& 5324%% c BU3FT T H AP ED stk o P EERRBRESET
EERLBATNZARBIE O BLZHRA vx%ﬁm A EER T %3 ¥ £97.5%
2= Fodde  BRNE RS FFT0% 0 B R ERPY R LR
BT i 70— 85% Ak i vk % o ¥ ML ATIE SR xu.//fl/F'Jéé ’ ﬂ'J“,ﬁzi‘%l_%i’fr’r- R
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FERET P TRFLGBEHES LI E NS G P EERET G
Pl ie B P REEHHER P IBETNAE o
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B gE3 (Keywords) : % % ] £ =4 (Chaetocnema confinis) ~ i~ & 17 i (Chemical
control) ~ 7 #F# ;> (Organic control) ~ 4 3% (Sweet potato)
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Population Dynamic, Distribution, and Chemical Control of the Citrus
Rust Mite, Phyllocoptruta oleivora (Ashmead) on Three Varieties of
Citrus in Taiwan

Po-Hung Chen, Shou-Horng Huang, Tai-Chuan Wang
AR E¥L R € LEFHKTERL FE%R A TS 3
Department of Plant Protection, Chaiyi Agricultural Experiment Station, Taiwan
Agricultural Research Institute, Council of Agriculture, Executive Yuan.

AL REREAE 2

ENE (Phyllocoptruta oleivora) = 4 BiEHFER TG 2 o el R RCETE S
FALIGS ARG ki A REREF &BE - A7 2020168 1-127 >
Bk ARRE2 (adhesive tape method) % % >t £ f14c & ¥ (‘Eureka’ lemon) ~ & 27
%4 (‘Persian’ lime) % ¥ &4 (‘Murcott’ tangor) * 5 % ¥ & F ey §f 5 %
WA TR R e M AR TR R o BRI ] 4 e Bk
B o

F5 SR EoT

ZREMEY o R RD I YR ANEFRIRED 5T AL RS
i XE 2 ATE L IBRAPHIRS N E R oA NE SR S0 Ea
WP’Sm”mHﬁﬁﬁ$§ﬁﬂ’m B RER SR TSR B R
HROMEETSF o T F A F 247 o A dtdpdc (index of dispersion) ~ T iadEdR R
(Lloyd’s index of mean crowding) % & f 4p# (Lloyd’s index of patchiness) '3
Ao MBEEEFE - REREEALF AR RIEAPFRES 23 A A
TP ER RS EH T LSEH RS s FA (50%s FIET R&EL A
20% & iF A KA ~ 25% 7 4 gk T Rk A~ B0% 5 W R K A 2 10%%r A
oK R) SARME EE s E R (20%= I 854 A~ 46.5% € B 5 H ~ 39.5%
ok A2 0.04% 2 5 5K A) g kR E 0 i 200% 17 2 4505
A

B &&3w (Key words) = #.d% | (Acaricide) ~ 2 4~ f& < (Bioassay) ~ ] if 4 i%
(Phyllocoptruta oleivora) ~ * ¥ % i (Population dynamic) ~ % & 4~ # (Spatial
distribution)
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Tt o BE 2 xR BE M S I LEPN 7 F 73R R %

Discovery of intron polymorphism in the voltage-gated sodium channel
from pyrethroid resistance Aedes aegypti

Ml,z N Fﬁ% 5,_1,2 ‘fé"i*ﬁff_‘l
Yen-Chi Chen 12, I-Cheng Cheng *?, and Hwa-Jen Teng !
1%iﬁ?”f%%?%%%£&?ﬁﬂﬂw
SEUPERNE S R R AR RS2 N N ARy S
1 Centers for Disease Control, Ministry of Health and Welfare, Taipei, Taiwan
2 National Mosquito-Borne Diseases Control Research Center, National Health
Research Institutes, Miaoli, Taiwan

TR R A AR 2

53 z%i(Denguefever)@%iui 2 RS A 2 TES R Teh A Ak AL
B2 A f o Ao ¥ 2 nrix Aedes aegypti (L) = @457 £ #80 & e
Bodxod S FATS R Y AL A B R SRR BRSO E L A L i
EHenio A R4 o 7 BT o 433 i i (Voltage-gated sodium channel) sk % 22
FEE G Mok R BRpSIRE > A4S g > Domain lIS6E 3 p g
+ % # £ (Intron polymorphism) » 1245 & & ¥ 4 = A3](250 bp){-B3|(234 bp) -
FHRET 33 RHEPZBEIBTLARTE AL ,fwaﬁ ﬁéﬁ#m%lﬁ
2o AT BERLEEEILTE IR T R

E5[EHIR Y T

EAR A Ui r%za;ﬂfv#%?ﬁ’ﬁifﬁﬁ’ AR kR E Y E fnfﬂﬁ b By A e
M o Sd AR EF A Exon20 ~ Exon 212 FFenp Z 3R LG S 4R
ﬂ‘,@_ﬁmg}ﬁ;ﬁj TARFRAEZRAESF - %A, AT R £ (A form
Homozygote) ~ BZ4| I+ 3] & =+ (B form Homozygote) » 2 2 A/BA] £ 4] & & (A/B form
Heterozygote)  £2 pt & ] F ch R $BEL 2 L 4P R FIBA| ) 2 F 07 22 F1534C
RFEE F @b ot hH2016E ¢ s A o o3
TAL T )T 235 & sadx o F1534C R ¥ B A o »
Bo AN T LB R BUSEE ) S
R g Eh R koo

il

4235 (Key words) @ 3 % sadx (Aedes aegypti) ~ 3% 14 (Insecticide resistance) ~

A7 i4

r z <+ % A4 (Intron polymorphism) ~ 4 3+ i ;g (MVoltage-gated sodium channel)
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M

B % ﬁiﬁiﬁ"‘f NI R R IRk Y e LS T R e

AR mpBIrt?omer !
L ARl g R
PRREAF L RR R A R s P

TR R AL R
B2 opikic 5 Bap AR A A p o BY FE RS E oo R e A P
2014 # & 3 5 6| FiE 15,492 4 > @ 2015 # £ if 43,419 B o B B o iR
miﬁwaﬁ%”“%f?ﬁﬁm—%}fﬁﬁﬂwé’ﬂiﬁﬂ%*%m%w
BHA P RT e BB A A FREN > ok g EFHIH 2 sisfiBE Bk w s fue
?M“Hfﬁ&”ﬂﬁk°*m’i%ﬁﬁﬁﬁ%%WﬂHﬁ?’ﬁﬁﬁﬁ%ﬁ¥%

FANE o T o AP E FaE 2 - B PE PG s B o 2 ke
Menifip] > & A FE R B R s A R Nl e e

BEIBHIE T

bof ¥ fu AR AB AR LR ERT RP 4T g (voltage-
gated sodium channel) A FJerBER %5 B > V002 B S8R 2 s Em ¥ O AT
BT BEMAUM Y BB RS S T RBAZ T SR RR R AW Hb
TR B3 E sk R E B A 2 ﬁtﬁ“ﬁf AR AHE G 7
AR R fud e ko B R BT AR s kR EFARF IR REE
a5 A _'rﬁf;tg'rﬁ FET (To NP diE- AT REF TR R gut 61 @)
PRI R i { BamE iR R i B M ER -

M4tz (Keywords) @ # % mrix (Aedes aegypti) ~ & & #t (dengue fever) ~ Ffﬁ_iﬂ“

A Sg A B & (pyrethroid insecticide) ~ & & F* #4p 32+ 14 i (voltage-gated sodium
channel)
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The control efficacy of pyriproxyfen, chlorfenapyr, spinosad and
imidacloprid to the litchi fruit borer (Conopomorpha sinensis Bradley)

i_ffﬁﬁifrﬁ‘l‘éi%pa N F =R
Tai-Chuan Wang, Zi-Xuan Cheng, Po-Hung Chen, Yu-Ping Liang, Shou-Horng
Huang
AR ¥ LR ¢ R ¥Rk TEA R ¥E% A P4 i & Department of Plant
Protection, Chaiyi Agricultural Experiment Station, Taiwan Agricultural Research
Institute, Council of Agriculture, Executive Yuan.

AL REREAE 2

A BPERMEREZ - AR AERT R AT A SRS S

%‘r% o AETNUAEYRN T FEELEREFT TN BEREKE Rk
) 12111%7 14 FEC(H-10001) ~ 10% 5 % SC(# 10007 ) ~ 11.6%F %4

SC(ﬁH%OOOI )% 18.2% & if *=SC(f 18300013 ) » 122.4% % ;% % SC(#1#1500 1 )

2 50% % A EC(F- #1000 % )i * s & 3R 2 0 FoK s é HERE B

BERG S BRI ER KL D P RR T HA K D F 222 9 B iaock o

F%ISmIE" oo

FPEERERG O REH AL T E RS [P HB R T B
B 908 FERAIL G FRE R L T TEL13E - SARMEER
CEREG AT R B RI2A ) FE (S 0 0L M BB & Motk o 2= & T2 80.0% - 48-
T2l PEIS » TR MR R BASLY NRA Motk o0 BN AREN
AL R BT R TN RS2 pE FREAD SRR TR 0 F 1
KB E R s AR A A > BT %A% 50.0-6.7% -~ 0.0-3.3%
0.0-3.3% > /R 2 5 10.0-20.0% - 345 + it :ES% (TR &3 o B EREH Y A8
PrEgLd e REIT R S0 E 20 B ek T L ki

3}’3- ?«5 E#‘f»,—.\ §x EJE /r’;?‘:’]:/\ m,i},—\.@J m%%‘] °

M43 (Keywords) @ 2 1< s (Conopomorphasinensis) ~ 2+ (litchi) ~ 38
A (insecticides)
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i Fw - gE L% (Tetranychus urticae) *2 3 it &2 BAEFL g 2 F 4~ o
ME PN ek it

Population fluctuations of Tetranychus urticae in strawberry field and

control evaluations of sucrose ester and mineral oil in laboratory

g Rl mE R L2
Dao-Yuan Xue?, Yi-Yuan Chuang'?
1Wiﬁ%%§ﬁ%§ Fx 2R ERLIE -S4
The Master Program for Plant Medicine and Good Agriculture Practice,
National Chung Hsing University
CEE RN R
Department of Entomology, National Chung Hsing University

Ry R AT 2

- BLE 4% (Tetranychusurticae) % ¥ % (Fragariaxananassa) ### %2 £ & 3 %

AP ERERFA R IERERE S RSN BATRILERLET P AAY

Frog A e gL dpk o BEE- HIF o ¥ B A iR P w i
BRE S G DI PEREFLAGFFIHTEFIoRY - 2L ARE

ﬂk, BEF B - BEROREEF L I P GERRLREL AR ETHZ

SRR T

AR 2016 # 10 7 £ 2017 £ 3 P W 0 AW LB AARAPAA R ¥4 2 4
REE T A FRR A BREWM RS SRR L ER R RRE R
t2pAxhz i pFEEE L 100 % TiaE P E FiE 10472 %P2 532 &
PRS0 BN Ak F A K 205% - R I P ITREALETHE B
Z o4 P sk P PRERILE R Y 6 A7 B TR 2 BB TR
fUv R ESGE S R ISTE A B R RET O AR T T RS F
i~ PR FEAE 6 BLE > RIEERARILE 48h - BELGS
$Qwﬁé229%\492%\200%\407%\42%\222%,ﬁ 0.2% #4a7d -
1% %2 2% EapefaaR/&dlis 48h - g g = A wuviE 83.3 %~
WB%\&E%’?mkﬁﬁﬂﬁ%ﬁ%%¥$’ﬁﬁ&:ﬁ SE GO TS
2_ e

M4tz (Keywords) @ 3 % (strawberry) ~ = gL# 4% (Tetranychusurticae) - %3
#- i (population fluctuation) ~ Z %% (leaf-dip method) ~ & #& B fig (sucrose ester)
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Understanding the relationship of detoxification enzymes in
Organophosphate resistance of Bactrocera dorsalis through NGS
data

AR¥ I8 FEIVH f—é’—xé.j S~ F e
Chun-Ying Yu!, Chang-Yu Wu?, Po-Kai Hsu?, Chien-Yu Chen?, Ju-Chun Hsu!
W= 48«5 8% % Department of Entomology, National Taiwan University
2R A A4 5 & ¥BT 1425 ¢ Department of Bio-Industrial Mechatronics
Engineering, National Taiwan University

TR R A AR 2
#uéz 1% (Resistance) &7 AT FEPFHE A PR H P 23 FEF LB Py
EP I REEmid c RAMPN DRI fEEY A 28 o B I AR
(Carboxylesterases, COE) ~ 2+ *~pd& # i+ (Glutathione S-transferases, GST) v
‘m® & % P450 (cytochrome P450s, CYP) » i5 i 4 47 ¥ p 2 = ¥ 7 8k 47
(organophosphate) it gL > % F s (Bactrocera dorsalis (Hendel)) & %
FOLOORIEAEEY T BAEEARREL O o B X R AR
##= (Next generation sequencing, NGS) ¥ M EEF L * & F sy B 7 F
fRapEF oSN TA SEfPR AT RY UGEENELARE LR D
e o

FRIEHIE EoT

b4 G WS AP ERFL G A B LR aigs+ kg7 RT-PCR
(real-time PCR) it - # % R & szl » COEs 7 8 W&t - iFH 6 4
SRR *"‘**’b'”r‘%ﬁ“ﬁ % ARE LR 106 B ;A GSTs AlF 18 ifik
grbl > B8 AT %#%%Mwﬂﬁfamggﬂésml¢xwm
PIEPCEL § 8 R LB efbdetl > & 23 iEddecil > Hot 6 F AT &
SRR A AR E AR S 16 B R R AR KBS AR
%2 RNAI %3k minid 2 M E A F st il o

M 4 @ (Key words) @ & # +v 1  (metabolic resistance) -~ 2 fk fig fis

(Carboxylesterases) ~ # 4 *<zxd& 45 i (Glutathione S-transferase) ~ ‘m*2 ¢ % P450
(cytochrome P450)
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— - > 35 CHERY ’ 2 , 2. a7 - an 4
CEBRARBR T RSB T LEELAIR

The population performance of Tetranychus urticae (Acari:
Tetranychidae) under the sublethal effects of milbemectin

o el hp g2
Yi-Ting Hong, Ming-Ying Lin
I 2 g g8 % Department of Entomology, National Chung Hsing
University
2R EE A HEP Pﬁ # '« Department of Plant Medicine, National Chiayi
University

FRIFT RIS
S mEIRLL EH L o z;m B4 AEL A
zzzw;’@aé’;a E:ﬁ:s ﬁ&zf_:%%"f’fﬂr’ﬂ’%f%‘“% A

- Q&»?ﬂ—ﬁ% v YRR T :"a fé’ﬁ—éﬁﬁé‘%éfl} » AT E R Vifﬂéi(?ﬁi)ﬁ%'r ZBEE R AR
Lfﬁf# o M- I mﬁ;:xé,&uiﬁ;@;}é)i(m ug/mL)ig 7 v 35 > 2227 £1°7C ~ 12:12
(L:D) ~RH70+10%:i% it T » LRwpik2 RAad 2 5 2 RadiR T
B R 2 FEPR AR T R o

BE[ZHIBT BT

FEE R TISGE s E S 5995p  BEFRERESTAL2D 5L HTBEE
P 5 29.7748 8 $ PR w32, 30LF'W5«PJ§ AR o vEm T BAE (SR
EF AR RJL e B R B2 PpaiE2 B T A 3T7.11~7.81p 2 B s i R
weng P (B5. 70k Mpi%) A F B 0 H R 2291880 o AEE A IR o
e ihp G S () s HiRB L () BAaE ER)frT oy AR (T)A H 5
0.2863 d* ~ 1.3315d* ~ 39.08%F 2 12.79p > H p B RS s MR EIA T
Pl o idBR R LRSI R - RN RR AL R &E*&é“l e d
fs N earEE LG {rgm* EHRAAR AP R F 0 o BRERP R0 B
FRARH S AT KRB A > %‘K? 2 e &4 o

B 4237 (Keywords) : # 4% (Tetranychusurticae) ~ %= ;= (Milbemectin) ~ &
=& E (LCso) ~ % F ;Ei (Population parameters)
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Demographic characteristics of Tetranychus ludeni on eggplant leaves
and the effects of prey’s density and stage on predation rate of
Orius strigicollis

Wei-Han Lai, Shu-Jen Tuan
Entomology, National Chung Hsing University, Taichung, Taiwan

Background

Tetranychus ludeni Zacher distributes throughout the tropics and has been recorded
from over than 300 plant species worldwide. Recently, this spider mite has been
frequently found on many vegetable crops in Taiwan. The population of T. ludeni
increases fast because of short generation time and high fecundity, while, there is little
information has been addressed about mite’s management. Orius strigicollis (Poppius),
a commonly acariphagous bug, has been used as biological control agent against spider
mites. The population characteristics of T. ludeni and the augmentation strategy of
natural enemy would be a critical issue for pest control. Demographic characteristics of
T. ludeni on eggplant, Solanum melongena L. will be determined based on two-sex life
table. Furthermore, the preference of O. strigicollis to mite’s stage as well as the
appropriate predator: prey ratios of 1: 60, 2: 60, and 3: 60 were evaluated in the
laboratory at 25°C.

Results

The net reproductive rate (Ro), intrinsic rate of increase (r), and finite rate of increase
(M) of T. ludeni feeding on eggplant leaves was 36.14 offspring, 0.2248, and 1.2520 d
! There was no significant difference of predacious preference observed in O.
strigicollis adults to the egg, larva, or deutonymph stage of T. ludeni. The optimal
release rate of O. strigicollis against T. ludeni was 2: 60 with a 75.2% reduction of prey
density in 1 day post releasing, and consequently effectively decreased 98.6%, of T.
ludeni in 3 days later. This study shows that O. strigicollis has the potential for
suppressing population of T. ludeni on eggplant at the release ratio of 1:60 to 3:60, but
the predator: prey ratio of 2:60 would be recommended.

Key words: Tetranychus ludeni, Orius strigicollis, two-sex life table, biological control,
release ratio

121



OD_22

ia’r’ ﬁj—’g/p IR R 2R (T w\ﬁﬂyb

Study on Knowledge, Attitudes and Practices of Dengue Fever Cleaner
Team in Tainan City

¥ EL
Ji-Sen Hwang, Shao-Dian Jhang
EAT 2 AFERBRFISFTRE X
Department of Earth and Life Science (Master’s program of Environmental Education
& Resources), University of Taipei

APy RRE R FEL ARG RIS T L RREELTEH AT E S 2
fﬂ’ﬁ B R FEER ﬁ Bz i BRA FL PR RE ML Y
238 KAP R ¥ 5 77 1 2 4pat ¥4 §3 11 > i{ P~k (Convenience sampling)
TR LR e P m?? L4 M (SPSS) & (7 4y 1 {4 ¥zt &2 4% » I ¥ 48 3% 55
o3 AT e 5 96.4% -

\wc rm:

PSRN A R HEL AP L PN R TR kR & L SRy

BB TAL R R SRS B o B F E B pioiis T ook L 76.54% 0 £

FE BN B NS 2 B E S S g hoab ok k> B RIS drak g R

W E o ARG W?‘i?l‘?ﬁ?*”é’ EBPIGBERS FEEE CEHEEI SR
N ‘

)
MR R R IR P RN z%‘c %am (7 en B f»é{»r

oA EEBRFRERT N AL ,lévu.al*'l&«i;af"ﬁ‘ﬁ%fs:fgs
Pixpiotid o ad FEARTEGR L P2k Fimn D ARAREFS
2% 0o iR ”ﬁE“#’ﬁ'E%HﬁiézVﬁi:ﬁﬂ%Iﬁﬂ LEVEE NS S R UF 3 -
ERBH BN AR LTI E T e R R FE L R

B PR TYR O R A FEI R
Mats : & & #(Dengue fever) ~ s -ix (Vector mosquitoes) S F LR RETE

(Communication for behavioral impact, COMBI) ~ &3 i & 22 {7 (Knowledge, attitude

and practices, KAP)
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Survey of insecticide resistance of Aedes aegypti (Diptera: Culicidae) in
Southern Taiwan

e k2
Hsin-Hua Lin, Shu-Mei Dai
Rz 21828 % Department of Entomology, National Chung Hsing
University

FRIFE R
BRIEL G SRBRTERL R LS8R0 RR D E f
AT R R AR N AEES SR R S SR R R
m*& LR E M B R R ARV B RSB A ey P e 2§
N oo 2 ﬁii‘iﬁ’%‘"ﬁ§ "k"éﬂ;mm/«?ﬁ%"ﬁgggﬁ'/ ¢ ,;\f& LA
R frxﬁiw"’}i—'-"bﬁgg’f"ﬁé AR R EH e S AR ZEEF SR
AR SRR # AFAERR L < RR A L s BRI H’ﬁ%"
Bk %30 B ENSE Gt 0 JE B R R % Ap B B

*FwmIE Foom

A LRI T OB ST SR LG RE LR o S AH R R ORE
4 % E269% 5 %G &E’%'“fuﬂ B is k¥ iv i "fk’%{f‘#é\ w3 17680{:*355
Bl e d RIS RS2 R L G BN ST RRG 84
#’w?ﬁﬁ‘ﬁ s BT B R A WG 4,843102081 2 B o BRI F 22
REHT OB E PR S B HRAT AT B AREL R LG R hu g
HiH -2 " BHRMNAFRPEREN > Sa b D3 AHY B OREN
AEHR K o SRR ARG B T TR G SN AR
BRI ILBE ﬂh?‘afr‘ PFEA @ § P % B E B RE (T RIS o

L B
®
N
¥
.

L]

o

f

M4tz (Keywords) @ # % padx (Aedesaegypti) ~ #u& |4 (Insecticide resistance)
& = % £ 35 (Synthetic pyrethroids)
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Development of enzyme-linked immunosorbent assay for the insecticide
clothianidin

iﬁi\ggg\gwg\%%g\@m@\?%%
Hsu-Bin Wu?, Chia-Hsin Tsai!, Shuen-Rung Hsiao?, Jenn-Feng Sheen?, Ming-Hsun
Ho?, Ju-Chun Hsu?
lm= 48 8 % Department of Entomology, National Taiwan University
2/ = L E#$+ & Department of Biotechnology, National Formosa University
S ¥ H 4 $2xek ¢ Taiwan Agricultural Chemicals and Toxic Substances
Research Institute

TR T R

LAEAFTFF AR I U HARE 3 & - PRl E R o a R LY &
B R s F R bR & R BRI Bk @ 7 LR A 47 ki enzyme-linked
immunosorbent assays (ELISA) » s v 3 & F Ptk - By 3 % - B2
G R AP IR E R LR B A Bk 2 R PP
W 5 ARIEH B EA T2 S o JEL A PE Y L A4 ELISA - # b7 2 B
2L F A M ELISA * k&Rt ~Fuh &7 ﬁ\ I TR %ﬁ;gq%ﬁ,[}:}o

mA e GE T EET AT H i B A E S R & 1-1000 ppb 2
B X gk & (Iso) = 38.3 ppb > @ R[4&*(lo) = 3.5 ppb o ARG #i3 RE K
FAF=Z AR NHRMFENE &% ¢ B A HAE P S > i Al
73-88%:hz2. MArac 4 0 RN fR G IR AP R L 40-54% 5 AR T A
Frozivepina i &% A 5 E4e ~ UCT QUICK QUEChERS (UCT) 4= Tip-in-Tip
cleanup (Tip) = faEit >34 > Ho L AFP 77 B3R Y i+ R
% 53-54% ~ 40-44% (5% % 2 ) ~ 45-53% (10% ™ F3 # &) » # ¢ 12 UCT % 1
Gk R e T Ad BN | EEHY VAL EATE L 05-1ppm>
Flpt gt Bk 2 VR BIFER EAG P B F L B B -

B 4w (Keywords) : # £ 7 ~ ¥ Ryl ~ ELISA - AT E
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%{%{5}» %Jy%{; i-l:_E ﬁqﬁp ¥ 3‘%7? 4 z :» j_? Ll ﬁ,&
Comparison of pest occurrence and damage in Japonica rice and Indica
rice during storage period

¥eFEE S B~ ERE
Me-Chi Yao, Chi-Yang Lee, Jia-Rong Lu
B ¥:#% 7 * &3 = Applied Zoology Division, Agricultural Research Institute

¥R R

SRR LR S S Se 118 el s o7 4010 B A Zé’; 4
30~40%¢d Fripjcpt B F R ETR U F VA L AF R FERY VR A3
ATETEAREFL - FTRMBELSARESRAARTRD 2 KT S

4 8% 2 ,j\:rv“«’\i' ,L]élﬁkﬂggp’ﬂi)ﬁ‘/ﬁ@_%gxﬁﬁﬁ r,@_%‘
ERLFAHANE AV RIRFARBERELE - EpR
Wl BRPBRTAFIESTIHAR wawrwfé? R A 22 BE -

BEEHIE Y EoT

PR 2 T AN LSRR VN ESREES AN ﬁ?f f»’ T N RBIONERT
%B*F’“ia dom B fifE- £ 2318 & o e T 4168 € - RB4ER
§ 2 fTAs- & {527 1665 & » fIfGR)E ] 2828 & o ,ﬁéqs;s. § - E sz fuge
RABHFI LT AR AV BERBES 2 s AT A2 2 BEE
(Rhyzopertha dominica)#& & % > fhf&t 248 4 $c® v 5 304 5 FE = R F 35
AL R ¥ B ATCEERES L T957% > Afe i T1.21% 5 REFUASERES &
78.37% > #1fe s T1.36% > A 4hfe2 T AS 4 B WML T RS S H e
P‘ % #F% *:&%{f\ermi %] o

B 437 (Key words ): fZ #& (Japonicarice )~4:4% (Indicarice )~ #< & ( Rhyzopertha
dominica) ~ 7k F (milling yield of brown rice)
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Fac R A 7 f kL2 A ERIEG
Programming and testing of intelligent insect-control management system
in rice storehouse

Y2 E S FEB A RP R
Me-Chi Yao!, Chi-Yang Lee!, Hsiang-Wen Chiu?, Ming- Hsin Lai?

Lo wexgsarm 4 @ Applied Zoology Division, Agricultural Research Institute
2R ¥xzor B ¥ 1 42 % Agricultural Engineering Division, Agricultural Research
Institute
S B ¥ =2z eriv4 . Crop Science Division, Agricultural Research Institute

F R AR 2
SRBEFEF RS REE RS RAFFAERF AR o
BA R TR H 3 pTEGE R TR ’ .
PERT AL E R TR R A Lo x
AP A AN L BTN A S HRBA AP LIS RFEFER A
%% LED (light-emitting diodes):% & B » % & & 5 B8 (WSN, wireless
SNSOr NEWOrKS)$E/#7 + ™ P8 3 4 Bof #F1L Adicr R LIBR iRk - £
Fd ATR TG AUR (economic threshold) » 1 * ff st prw B iLF 2K -

FRIEHRIE EoT

fl* LED #3FT A F A F2 FEHRER - L2884 3T 7 5 % ia(Sitotroga

BE
cerealella) 2 ¥ % (Sitophilus oryzae) - :#5% 2. xk&m_/éi;? FEFRE 5 235 v
i 3 es 18C ;s,': @Tﬁ ARE R B 22T rp (7873 F 2 o R8T

W AT A G 1% R R SR KT A E
‘7 %—7\4’_’/? $¢§£3§I' P g*ﬁ'{’ e 9"’]:‘13‘7 M’ﬂ“?“ i@ /r‘,’? IEJ_—“‘F’f ’ J‘li;ﬁﬁﬁﬁi“fé
£ 5 A2 -

%

B 437 (Key Words): #% 2- 2 & (stored product insects) ~ #F it I+ & % 5t (intelligent
insect-control management system) -~ A 7 T & (economic threshold) - % i
(Sitotroga cerealella) ~ ¥ % (Sitophilus oryzae)
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B EARE R SR AR AR RS

The effects of rutaceous plant flushes on the host preference
of Diaphorina citri Kuwayama (Hemiptera: Liviidae)
TRE S F Ee > Had
Yu-Chan Hua, Rong-Nan Huang, Shiuh-Feng Shiao
IR I oW I %5 2%+ ¥ 2 Master Program for Plant Medicine, National
Taiwan University

PRI R AL 2

Hig * maﬁﬁﬂﬁﬁﬁﬁ\ix e B B AR TR B R B %
FALF &G L RLA %iﬁﬁﬁé#’ﬂﬁﬁp e R RN R I
BReHBHEEF B ALF L EY  HMEAHP AL AR T - A2 7 &
W= T O ET S AR A TR AR A AR R AR > 2 1
BEG il B A B ERERREHPEY Y RIS E R R
SHET MBARHEF B LR 0F B AT R
fle AT FE  RORERY o

o

FERIRHIE oo

M ERRR iy T 2 R o Y Qi\i;;%ﬂ%]éwyfé » Bk § ke
Feofple ik 2T o2 e p B 50 AL A ua | e 48 ] PR
B 0 F RS BT M T AR R —«v%ﬂ’ﬁ#47’é
PEAR SRR E R LR A o TR R ST
Wope Sl SR RES  ATRYEL FEPIEHG > L P foite
TR IR 4o r 2 FOk M2 Ak BB SRS h RO FF SR
AR R AR ol RS2 TR R B 3RS e n FRRRAN B2 G S ARk
A B AC LR P 8324580 HM B E T ER G 1.84g Hie o F B
%% 0.57% o

B &£ (Keywords) : #44§ » & (Diaphorina citri Kuwayama) ~ #4 # & ‘a”‘;”ﬁfq (citrus
Huanglonbing) ~ % 7 #$42% 4= (volatile organic compound of flush)
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Study on the ecology and chemical control of Tea stem borer (Casmara
patrona Meyrick) ( Lepidoptera: Oecophoridae)

PR 3
Chiao-yen Chen
FHE R Ero g
Taoyuan District Agricultural Research and Extension Station, Council of
Agricultrue, Executivd Yuan
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B 4237 (Keywords): -] % 7 % (Camellia brevistyla) ~ ;¢ % % 4 & (Casmara patrona) ~
it & 7 ;5 (chemical control)
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Field evaluation of a novel ovitrap with boric acid solution to control
dengue mosquitoes

RPN B ==Ll
Kuo-Chih Wu!, Yi-Ting Lai?, Kun-Hsien Tsai®
IWpF2 P R T 2 Jilr e g ¢ < National Mosquito-Borne
Diseases Control Research Center, National Health Research Institute
2R AL B o2 2 L8 -4 42 Master of Public Health Degree Program,
National Taiwan University
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‘R R 8 o2 s 8 % Department of Public Health, National Taiwan
University
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Preliminary trial on collocation of insecticides and diatomaceous earth for
control striped flea beetle in Cruciferae small leaf vegetables

AV RN LY AR & TN
Chung-I Tai, Li-Fang Chen, Li-Hsin Huang
BXZ R ¢ B %%y 3 5 #E5%r Taiwan Agricultural Chemicals and Toxic

Substances Research Institute, Council of Agriculture
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Serological evidence of scrub typhus in the Democratic Republic of Sao
Tome and Principe

Tsai-Ying Yen?, Lien-Fen Tseng?, Kun-Hsien Tsai??
! Institute of Epidemiology and Preventive Medicine, College of Public Health,
National Taiwan University, Taipei, Taiwan,
2 Taiwan Anti-malaria Advisory Mission, Sao Tome, Sao Tome and Principe,
3 Institute of Environmental Health, College of Public Health, National Taiwan
University, Taipei, Taiwan

Background/Question/Methods

Scrub typhus is an acute, febrile illness that is caused by Orientia tsutsugamushi. The
disease was considered to be confined to a part of the world known as the tsutsugamushi
triangle, from far-eastern Russia in the north, to the northern Australia in the south, and
to Pakistan in the west. However, accumulating evidence has suggested that the
pathogen was present farther afield. In Africa, relatively few resource was invested in
scrub typhus while sporadic reports indicated a possible transmission of O.
tsutsugamushi on the continent. The study explored O. tsutsugamushi exposure in the
Democratic of Sao Tome and Principe (DRSTP), an island nation in Central Africa.
Sera from 563 pregnant women collected during 2003 to 2004 were examined against
recombinant 56 -kDa antigen by enzyme-linked immunosorbent assay (ELISA).
Additional 240 dry blood spot (DBS) samples were selected from the sample set of a
proactive mass screening of malaria conducted from January to March in 2016
according to their gender and ages. Immunofluorescence assay (IFA) was performed to
detect antibodies to O. tsutsugamushi. Results for seropositive samples were confirmed
by western blot.

Results/Conclusions

Indirect ELISA found that 87 samples (15.5%) were positive for O. tsutsugamushi IgG,
and 103 samples (18.8%) were positive for IgM among pregnant women. The DBS
eluent showed a seroprevalence of 5.8% (n=14, titer=64X"), and most of them were
females (n=10), indicating sex as a possible risk factor. The median age of positive
samples was 44.5 (21-72) years. Further isolation of the pathogen and identification of
the natural hosts are being investigated. Our findings suggested an expanded
geographical distribution of scrub typhus. Given that scrub typhus resulted in at least
140,000 deaths annually in the Asia-Pacific region, this neglected disease might cause
an even bigger burden in another part of the world than previously recognized.

Key words: scrub typhus, Orientia tsutsugamushi, seroprevalence
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Surveillance of oviposition of Aedes mosquitoes in peridomestic premises
in Tainan area

Byl el o may . Foes b o pan s
Hsiang-Yu Hsiao!, Chia-Hua Yang!, Hui-Ching Cheng?, Chin-Gi Huang® 2, Wu-Chun
Tul, 3
TR pdxin @ 2 a7 e 3 ® < National Mosquito-borne Disease Control
Research Center, National Health Research Institute
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Department of Earth and Life Science, University of Taipei
TR L RAR
Department of Entomology, National Chung Hsing University
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Oviposition of Aedes mosquitoes in different height
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Research Center, National Health Research Institute
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University
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The silverleaf whitefly (Bemisia tabaci): a potential pest of rice in eastern
Taiwan

Jintana Chaiwong, Kwok-Ching Wong
Department of Natural Resources and Environmental Studies, National Dong Hwa
University, Shoufeng, Hualien, Taiwan

Background/Question/Methods

The Silverleaf whitefly (Bemisia tabaci) is a polyphagous insect pest on several host
plants; include fruit, ornamental, and vegetable plants. Silverleaf whitefly first observed
in western central Taiwan in 1990 to nowadays, it spreads all over Taiwan. It attacks
many agricultural crops and some counties have reported its outbreak on rice crop. In
former periods, it was not reported as an insect pest of rice in Taiwan. However, it can
become a major pest in suitable conditions, especially under climate change. Therefore,
the objective of our study was to examine the populations of Silverleaf whitefly in
eastern Taiwan, conducted in paddy fields of Shoufeng, Ji’an, Guangfu, and Hualien
townships, Hualien County, Taiwan in April-May and September-October 2015. Insects
were sampled using a standard sweep net by sweeping randomly towards the edge of
the paddy bund to end of each plot. Adult Silverleaf whiteflies were identified into
species, using the keys of European and Mediterranean Plant Protection Organization
2004.

Results/Conclusions

Results showed that, the seasonal affect on numbers of silverleaf whiteflies population
is higher in fall than spring, especially in October had the highest populations. They are
the second most insect pests in fall season, inferior to white-backed planthoppers,
which are the most in population and serious insect pests in paddy fields. This result
indicated that Silverleaf whiteflies could become to major pests in paddy fields because,
previously there were no reports of these insects in Taiwanese paddy fields or they were,
perhaps, they have not been looking in the fields. Therefore, this result suggested that
insect surveillance in paddy field is very important in the future. Silverleaf whiteflies
can increase rapidly because; Taiwan is in the climate ranges from tropical to
subtropical, which is very suitable for development and reproduction.

Key words: Silverleaf whitefly, paddy field, seasonal occurrence, surveillance, major
pest
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Effects of starvation on food intake and detection by German
cockroaches (Blatella germanica L.) (Dictyoptera: Blattellidae) under
Laboratory conditions

Anil Chandra Neupane, Phillip Cheng and Lekhnath Kafle”
Department of Tropical Agriculture and International Cooperation, National Pingtung
University of Science and Technology, Pingtung 912, Taiwan
“Corresponding to “kafle@gmail.com”

Background/Question/Methods

The German Cockroach, Blatella germanica (L.), the most important urban pests. Their
infestation and protein produced by them cause allergy and asthma. Moreover, it is a
vector for disease-causing micro-organisms. Using baits is the most effective method
of controlling German cockroach population. This is also safer than others methods of
control, such as spray and broadcast. Many scholars are working for the development
of safe and environmentally friendly baits however, there are some issues associated
with the baits such as aversion, less attractive and effective with ageing, and expensive.
For the development new bait, starvation period should be considered. Very limited
research has been executed to determine the starvation period on food intake and
detection by German cockroach. This research has been pursued to identify the effect
of starvation on food intake and detection by the German cockroaches. Eight starvation
periods (1, 3, 6, 12, 24, 48, 72, and 96 h) were tested to identify the effect of the periods
on dog chow intake and detection by the German cockroaches.

Results/Conclusions

A direct correlation was observed in between starvation duration and amount of food
removed, whereas indirect correlation was observed in between starvation and food
detection time. The effect of starvation on amount removal shows that weight removed
by the cockroach was significantly different in different starvation periods. The amount
removed at 96, 72, and 48 starvation hours were significantly different with the amount
removed at 1,3,6,12, and 24 starvation hours. Similarly, starvation period had a
significantly different with food detections time. For food detection time, starvation
period of 1, 3, and 6 hours are significantly different with rest 12, 24, 48, 72, and 96
hours. To conclude, this result suggests that the minimum starvation period should be
at least 12 hours for the detection of food and 48 hours for the intake of food by German
cockroach.

Key words: starvation, intake, detection, amount removed, Blatella germanica
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Host range of a newly identified parasitoid, Apanteles opacus (Ashmead)
(Hymenoptera: Braconidae)

Mei-Ying Lin?, Shih-Ying Huang? and Ramasamy Srinivasan®
'Entomology Group, World Vegetable Center, Shanhua, Tainan, Taiwan,
2 Department of Entomology, National Chung Hsing University, Taichung, Taiwan

Background & Methods

Leafwebber, Spoladea recurvalis Fabricius (syn. Hymenia recurvalis) (Lepidoptera:
Crambidae) is a destructive pest of amaranth in tropics and subtropics. A solitary
endoparasitoid, Apanteles opacus (Hymenoptera: Braconidae) was identified as the
major parasitoid of S. recurvalis in Southern Taiwan during 2014-2015. After
standardizing the mass-culturing techniques, studies were conducted to determine the
host range of this newly identified parasitoid. Two other moths from Crambidae,
Maruca vitrata Fabricius and Crocidolomia pavonana Zeller, and a moth from
Noctuidae, Spodoptera litura Fabricius were selected. Each moth was assessed in an
individual experiment, in which three treatments were used: (i) S. recurvalis alone (ii)
alternate moth species alone, and (iii) S. recurvalis + alternate moth species. Ten
replications were maintained for each treatment, and twenty first instar larvae were
exposed to two pairs of parasitoids in each replication. After two days, the parasitoids
were removed and the larvae were reared on their diet or host plant and monitored
continuously. Larvae were maintained until parasitoid or moth adults emerged from
them.

Results & Conclusions

We found that A. opacus parasitized only S. recurvalis in most of the experiments, and
the parasitism rate was 25-72%. However, it was observed from the experiment
involving M. vitrata, the parasitoid attacked about 1% of the M. vitrata larvae. Although
this parasitism rate is statistically insignificant, further studies should be conducted to
find whether A. opacus can infest and develop on this moth species in a no-choice
condition, in order to confirm the host range of A. opacus. In earlier studies, A. opacus
was found to infest rice leafroller, Cnaphalocrocis medinalis Guenée, another
Crambidae moth in Malaysia. Since A. opacus has a wide geographical presence in
South- and Southeast Asia, determining its host range becomes imperative.

Key words: amaranth leafwebber, Apanteles opacus, Crambidae, Noctuidae, host
range
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Polydnavirus-encoded microRNA exerts different effects on the immune
responses in Spodoptera litura and Snellenius manilae

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

Background/Question/Methods

Parasitoid wasps have multiple mechanisms to inhibit the immune and physiological
responses of their hosts. These mechanisms include the use of symbiotic viruses such
as polydnaviruses (PDVs). PDVs differs from other viruses in that they are symbiotic
with parasitoid wasps, and can help parasitoid wasp larvae infect lepidopteran larvae
through the inhibition of host growth and immune reactions. PDVs display different
infective symptoms in different hosts, and we believe that miRNAs are responsible for
these differences. Rapid development of miRNA research has confirmed the
involvement of miRNA in host-pathogen interactions. However, the role of miRNA has
yet to be fully understood. This study aims to examine the role of miRNA in insect
immune mechanisms through the differing immune responses that PDVs invoke in
insects. With the technic of small RNA Hiseq next generation sequencing, we could
screen the most crucial miRNAs which induce immunosuppression.

Results/Conclusions

We found that Toll-7 expression levels of PDV-infected hosts are extremely down-
regulated compared with wild-type and NPV-infected larvae. We performed next
generation sequencing (NGS) to analyze RNA expression levels displayed upon PDV
infection. These miRNAs account for 49.4% of the miRNAS species in our results and
45.0% of total reads compared with non-parasitized data. There are three miRNAs
target on Toll pathway and eighteen for INK/STAT pathway. With the stem-loop RT-
gPCR results, the mir-2989 and mir-199-5p are induced by PDV infection. We hope to
utilize RNAI technics, miRNA mimics and sponges in future experiments to manipulate
miRNAs values in parasitized Spodoptera litura larvae and thus further examine the
role of miRNAs. Finding the specific miRNAs responsible for immunosuppression and
regulation of the immune system can not only improve our knowledge of insect
pathology and provide potential methods for pest management control, but may also
translate into better techniques for human medical sciences.

Key words: Polydnaviruses, miRNA, immunosurppression, Toll, INK/STAT pathway
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A rapid method to survey pyrethroid resistance of Aedes aegypti

I-Cheng Cheng *?, Yen-Chi Chen 2, and Hwa-Jen Teng !
ICenters for Disease Control, Ministry of Health and Welfare, Taipei, Taiwan
“National Mosquito-Borne Diseases Control Research Center, National Health
Research Institutes, Miaoli, Taiwan

Background/Question/Methods

Dengue fever has been a lethal threat in tropical and subtropical countries worldwide.
In Taiwan, there were 15,492 indigenous cases in 2014 and next year the case number
even hit the record high to 43,419. This arthropod-borne disease becomes a serious
issue of public health. In the absence of specific drug and vaccine, the vector control is
now considered a more effective approach. However, due to the long-tern usage of
pyrethroid insecticide, the primary vector Aedes aegypti population of nowadays
become more insecticide resistant. The surveillance of resistance level require time-
consuming bioassay. It will lead to a difficulty on pest control during breakouts. Here,
we are currently developing a rapid method to survey A. aegypti pyrethroid resistance
level.

Results/Conclusions

Pyrethroid insecticide specifically targets voltage-gated sodium channel (VGSC). It
was widely reported that pyrethroid resistance links to VGSC point mutations. Indeed,
we observed 4 vgsc point mutations — S989P, V1016G, F1534C, and D1763Y — in
Taiwan A. aegypti population. We have established several resistant strains. The
resistant level is correlated to the ratio of mutation loci among the population in those
strains. When these results are taken together, it suggests that VGSC gene mutations
dynamics in the population may serve as a putative marker for a prompt measurement
for A. aegypti pyrethroid resistance level.

Key words: Aedes aegypti, dengue fever, pyrethroid, insecticide resistance, voltage-
gated sodium channel (VGSC)
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Evaluating the generic definitions of Miltochrista Hiibner, [1819] and
Barsine Walker, 1854 (Lepidoptera, Erebidae, Arctiinae, Lithosiini)

LN 2
Shipher Wu
LT A 0 f e Biodiversity Research Center, Academia Sinica

Background/Question/Methods

The immature stage has long been proposed to harbor more information for assessing
higher classification than the adult morphology in the speciose subtribe Lithosiini of
Arctiinae, however, the separation of both species-rich genera Miltochrista Hiibner,
[1819] and Barsine Walker, 1854 were previously based only on the male genitalia.
The present study re-evaluated their definitions based on the wing venation and
immature characters of available taxa.

Results/Conclusions

The recent treatment regarding Miltochrista and Lyclene Moore, [1860] as synonyms
based on male genitalia, is herein also supported through the immature character: a
dense band of short, carpet-like setae locating on verrucae, and all known larvae feed
on mosses. The forewing SC adjacent to R1 or connecting to R1 can be adopted to
separate the two potential lineages in Miltochrista (i.e., Miltochrista sensu stricto and
Lyclene sensu stricto). The larvae of typical Barsine species, B. sauteri (Strand, 1917),
feed on dead leaves and bear dense, long secondary setae at thoracic and abdominal
segments. The results emphasize the importance of compensating larval morphology
for generic judgment in Miltochrista-Barsine group, together with known adult
morphology can place described and undescribed species into suitable genus further.

Key words: generic assessment, immature stage, wing venation, Miltochrista, Barsine
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Taxonomic revision of Genus Cylindera tiger beetles (Coleoptera:
Carabidae: Cicindelinae) in Taiwan

Ming-Hsun Chou, Wen-Bin Yeh
Department of Entomology, National Chung Hsing University

Background/Question/Methods

Cylindera kaleea and C. elisae are widespread species in East Asia, and each of them
has two subspecies coexisting in Taiwan Island. Previous study shown Taiwanese C.
kaleea has divergent COI haplotypes ( didn’t mention which subspecies they are), and
C. e. formosana belongs to a widespread lineage, but C. e. reductelineata forms a
separated lineage. The elytra spot patterns of Taiwanese C. kaleea change gradually
among individuals, and it’s difficult to identify its subspecies according to the original
description by Bates (1866) and Mandl (1955). We’ll examine whether two subspecies
of C. kaleea coexist in Taiwan Island, and the possibility that C. e. reductelineata and
C. e. formosana are different species because they have diverged morphologically.
Moreover, Acciavatti proposed that the type specimen of C. sauteri is not the one as
same species as C. sauteri described commonly, therefore, the type specimen and more
samples are necessary to address this taxonomic issue. As for the other Cylindera in
Taiwan, their genetic compositions will be established and applied to study the above
taxonomic debate.

Results/Conclusions

Mitochondrial 16S rDNA of 59 individuals of Cylindera and one Calomera angulata
(outgroup) was amplified and sequenced successfully using primer pairs 16SR21 and
16S22 except C. psilica psilica and C. redunculata. Taiwanese C. kaleea from different
localities are grouped into several clades, while the population from Yilan forms a
separated clade. Cylindera elisae shows a high divergent pattern which could be traced
back to about 2.75 million years ago, and C. e. formosana and C. e. reductelineata are
grouped into the same lineage showing a different resolution from the previous study.
Unexpectedly, 16S rDNA analysis shows C. pseudocylindriformis, C. cylindriformis
and C. sauteri all belonging to the subgenus Cylindera were paraphyly.

Key words: Cylindera, subspecies, 16S rDNA
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Multiplex PCR to Identify Quarantine Western Flower Thrips
(Thysanoptera: Thripidae, Frankliniella occidentalis)

Watchalawalee Boonmee and Wen Bin Yeh
Department of Entomology, National Chung Hsing University, Taichung, Taiwan

Background/Question/Methods

Thrips is polyphagous insect that feeds by puncturing and sucking upon plants. It is an
important pest to many agricultural plants in the world. Many thrips species were
therefore found on the list of quarantine pests. The objective of this study would like to
observe the distribution frequency of quarantine species of western flower thrips
(Frankliniella occidentalis) in Taiwan’s montane area. Multiplex PCR based on
specific primers, an alternative simplifying identification method additional to
morphological characters, was used to identify thrips sampling from montane area such
as Wuling, Lishan, Qingjing and Hehuan-shan. Specific molecular markers based on
the internal nuclear spacer (ITS), which is a well-known with different patterns among
thrips species, can be easily and reliably performed.

Result/Conclusions

Multiplex PCR shown at least two frequency species, i.e. F. occidentals and F. intonsa,
were commonly found in mountain area while the former one is still commonly found
in imported agricultural products. Our results demonstrate multiplex PCR based on ITS
can be a reliable, independent and diagnostic tool to identify quarantine western flower
thrips.

Key words: Multiplex PCR, thrips, Frankliniella occidentalis,
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r'/%%i}i 2P E e p ML}%
Coleopteran and Lepidopteran galls of Taiwan

iy A AR
Hsin-Yu YANG, Sheng-Feng LIN, Man-Miao YANG

B¢ @28 n 8 % Department of Entomology, National Chung Hsing

University
TR R 2
P E S AR SRA A P f“/}i"fﬁ Pl skAy > BT AR &
%%*%ﬂwﬂ’fﬁ%ﬁﬁﬁ# —H’*%L; &Eﬂé;@“‘

AMBFIE P @#ﬁm;ﬁwomi— LR T HGET A LR Rt
@*\gﬁﬁi’~ﬁﬁ*?pﬁﬁﬁgﬁﬁﬁﬁ“ﬁ@%%°éfﬁgpf
@4ﬁ%@;ﬁ@m#ﬁﬁﬂ’ﬁﬂ&%ﬂﬁbﬁ%m%%ﬁﬁﬁ%ﬁ’%a
AL A E R NGN T i g AR B B ST s AR
L[ 1996 1 2017 & 045 P H el Bk pt T8 L o g i 4 gk
AMIN IR 3 AT 5 PR dp B o

FERIEHIEY FT

SERETHRP AREI2HBRVER AE THESF O ABREFAIINESF
A Ed E30(9fR) B P SRR 33 AURAEFE 0 A T 16 B
HARFAFRECAIFFEIFRE (T4 E PR (134) - P o 8
WA Es e p (]l fA)fewep fom (44 ATHF F Ao iaf o
7r kPR AR A SRR im%ﬁ?ﬁﬁ*%%ﬁ:ﬁofbﬁ%i%ﬁ%ﬁ
AR EREEFH T EF IR AR EAAM > FREG ES BT
v AP EA Ry PR F R L - o

B 437 (Key words) © i3 & & # (Gall-inducing insect) ~ i} &2 p (Coleoptera) ~ @iz p
(Lepidoptera) ~ 4~ & &' & (species richness) ~ % |+ (Diversity)
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Establish COl DNA barcodes of important agricultural pests in Taiwan

Ny

gEapl-mEEL R - A2 Hp g Erg!

Cheng-Lung Tsai, Mei-Hwa Kuo, I-Hsin Sung, Ming-Ying Lin, Wen-Bin Yeh

Im=+¢ x5 g8 % Department of Entomology, National Chung Hsing
University

‘R ERA P ¥ % & Department of Plant Medicine, National Chiayi

University

T RIFEY RREHAL 2

BEFABET S AAHE Lk FEH HUERIR  FRERIS
dBRA A AL S ARG R (RS L TR B RA
HF|HE o 3£ ko COIDNAEFS At A SFETFnF * e B S Ak g
A "ﬁzzéii FEr Frieet > v d GenBank ~ 2 & iE 8 FRELE & ¥i(Barcode of
Life Data Systems, BOLD)j< & ~ 45 & # 4|2 A B 7] > 7 3 % Ev?]’*% HRE O EPZ
i e S GrEHEE ~ LA R r.,'?’%:%li,%' BB g & ?‘q“.m‘fﬁ'* e

BRI HIE T For
AP T EFREE0L FM ¥ AL dep giten siiep flep BRETH
EANESTES ;T; B i fBOLD,, BEEFHREZ A GERE 4 © %4300
AIER T B¢ g7 FI50%4 B4 7] T fGenBankp £E vt #4335 48 ezpmé
Pfﬁﬁ‘*ﬁi'ﬁﬁ%pﬁmﬁé BE > S HEFAE RS aw R F A e
SWTO2IRMEFT A2 FdT > 2o LT ﬁmDNAuiﬁ EHE 5 fﬁ‘?i@g»&c
T AP BER IR AT e B A S0 T B R G peid o DNAE -
?}.@’* NHREBF AP RROT A B e ﬂ'"lir'}_*ﬁi}%‘#]é T & (T e
+ i) 3 (Scirtothrips dorsalis) ~ 1 &7 (Aphis gossypii)® + L %3 % g€ £ T % #
ma‘\ % § s (Bactroceradorsalis) % » 357 f5d DNAiE# 4 17 0 7 R FE e
AR MPF LR (R)RBPERESE PR R DS nT JRHT
2 AFRGR o R E B TARR o 4 B R SR ?,L LRAFE G LTI

M4tz (Key words) @ B # 3 2 (agricultural pests) ~ # % (quarantine) ~ DNA % 75
(DNA barcodes) ~ 4 3 #=z_(molecular identification) -
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Morphological variations of the alien invasive Aegus chelifer in Taiwan

%ﬁﬁf\%ﬁﬁf\??ﬁﬂ‘ﬁéﬁﬂ-ﬁﬁil
Yu-Yuan Chou?, Cheng-Lung Tsai?, Chia-Wei Hsu?, Wen-Bin Yeh?, and Chia-Hung
Hsieh?
e o it 4 8 A+ FEp RiRT & 4 Department of Forestry and Nature
Conservation, Chinese Culture University
2Rz ¢ g g8 % Department of Entomology, National Chung Hsing
University

F R R A

B 5 440758 (Aegus chelifer MacLeay,1819) 3 5 & BsrA; A crtis 48 > B
AN S TR H o MEFT R EB T AE 1993 £ F B R F R
AL AR SAEREE RN E R R RS PR H
BIF R I EFLS LA AR AR A B S8 P P A iNErRHE AL A
FTNF B G S WA ERF R NG LI LA LR
ﬂ&d%ﬂzﬁﬁaza\#iiréﬁii@ﬁﬁ%ﬂ%ﬁ@ﬁ’IfL%@W*%f“x
HEGELB AT L RTRNZAT N BRI (D2 R PLE (7 ko
BR@)F RGN BT EE, AT E A A T B 3T e X
AT A B S AEIERE A R RER S B LB .

RIS HmIE* o
TR FEFR R FP AL NN FLHERL 0 3 REHETR
AP GRS FAEARTERE L TR0 A E R o LA RHEL
BEFAPECFVAL S RERYPAY  CRBEVERIRE S LA FEEF
ZEEHF AR T aP LB e‘fgpik?ﬂ"]*l“’j}@ﬁ 4 550 %R o2k A > COl
TSR R GEEET L LA B AP X AR B LR L T% P
B e AQUEARA AL R I S F et 4R W#m@,ﬂwuﬁ GAT i A 7
P~ ZEESERERBRAE B ARPE L I 23 RE 2 - R
AR o

M atie (Key words) : 47 #1. (stag beetle) ~ »~ & 4& (invasive species) ~ 7 fi 4 fic
(Morphological characteristics) ~ i# i % #{+ (Genetic diversity)
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BAERALTFE 2P A AME RS DRk FIFEH
Molytinae (Coleoptera, Curculionidae) comprised of high proportion
of monotypic genus

WFEE~ P E
Yu-Ting Kuo ~ Jeng-Tze Yang
Rz 21828 % Department of Entomology, National Chung Hsing
University

FRIFE T R
% & H(weevils) % & A % (Insecta )~ ¥ 22 p (Coleoptera )~ % # £ %.4( Curculionoidea
Latreille,1802) ST 2 B AR o £ 2015 &2t 2% 2 Lichg % (Michelia sp.)

# &5 19 & Pimelocerus & % f# & > B FE TS F 5 Pimelocerus pusutulatus
K6no,1933 » Pimelocerus /% = #F4 % # & I #-(Molytinae) ™ - J > i@ s 1§ &%

T EEHRA L %A 8 T (Molytinae) p 5 2§ 620 40 4 :% 22 %% Q2 Jf o =
BB ET LS A %8 AT (Molytinae)# 24k d & mdhd > kBT R
F2L IR T & R R IR > WAYIE TR W R R TS R
PR E AN REBRA KSR RS A P AAALEFTER
Pimelocerus shikokuensis Kono,1934 4= Pimelocerus perforatus Roelofs, 1873 % & %
BRI B G 2k 2 sk RN 53 L,z T A icds 0§ § 44 (Vitaceae)fr E AL
(Rosaceae) & & Gt ¥ it FIPL R 7™ o AT R L& odoH A SR REL 17 0 53
A % # B &4 (Molytinae) 8 ¥ + £ ek F] o

SRS HIRY T

500 B &7 5 4 a Pimelocerus B 4 2 12 3T o g’_d B2 /I?cf‘ > Molytinae
Schoenherr,1823 I 4 e~ & ¢ 45 & 3+ 620 4892 7 35 T ¥ #4 (monotypic
genus) ° ¥ 3 — / Plinthus Germar,1817 £ 5| 75 44 1?’ i A fh A w2 31 #5133 4
g p R #e;ﬂ::(nature group)ens sE R R R A FF o F]P 0 B finfh e & P g
BAds o B - BB ik od 137548 A49REA 5 5 #- 1 fEenE
A 15 % 2%52<10> % 3% 5 11<20° % 4% 5 21<30° % 5% 3 31
ST50 F 47 b apEd s 2N I plaud 2 (2 1807-2011 Bk 204 & o H
¢OH A 4 A 1951-1999 ~ fj.}c.{é_ 20X &Y i s 2 15BE b “ry H R
K e139.59% » 5 % Catalogue of Palaearctic Coleoptera Volume 8 » Morimoto % % 7 69
B o H¥ — F 5~ %8 5 Descriptions of a new subfamily, new genera and species of
the family Curculionidae of Japan 3 % 7 20 /> 156 » B & < gkéﬁm IREEy 8 23
s E A ﬂf THEREEW 20t H B RET 30 A > X1 5E 75
fémﬁi-sn s Rim A EP;fi#\ Ko BT B EFE F i 4 -

B 43 (Key words): ¥ 2/ (monotypic genus) ~ #F A4 % # A I 4 (Molytinae) ~ ¢ &
(check-list)
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ROp B E K%z B G
Phoresy by Uropodina in Nicrophorus nepalensis

e b gpara sz 7o ?
Kuang-Wen Chou?, Hsiang-Yen Liao?, Yu-Shin Nai?
"R WS EHHRTERRTRE
Department of Forestry and Natural Resource, National Ilan University
SRR e LR b o o
Department of Biotechnology and Animal Science, National llan University

AN Ll A T A T e

£op 2% & (Nicrophorus nepalensis Hope) & M td b @ &8 447 K 07
EEAfRg e %ﬁ’ﬂ"éﬁiﬁf ¥ & &% (Uropodina) ;ﬁ—tb IEH%HEN G
#5358 (Phoresy) e 2B AP hiFH A Eis b pfa s %%ﬁ&*i i E IR
T EEED iﬁi?&éﬁiﬁ'rio TR B E S AR B3 LR A
ERKE BT - EZERDBACRFZ A PEREA EFAM S RIET
EEIRH AR F R NRINE R EE > F O RFFINEAR 0 £ Multi-
Variate Statistical Package (MVSP) & 7 # R ~ 17 5E I 2 WAl 2 " FAp & -

RN AR e

R 252 SRR EA R T0 & (27.8%) Ff kRIS H HF i
(180 5% 105 B F]j‘-ﬁﬁ):;g) HEHF R AR 0w & (99 £ > 34.7%) z
WA G (69 & - 242%)0 ¥ X_ (324 511.2%) % {8 &X_ (42 & > 14.7%) =<2 -
BN (194 > 6.6%) 2 A5 (164 2 56%) $= 0 m et (34 >1%) 2 k=i
RG5> 17%) B0 HBIE RIBHEN S TR LREAFF BFE
FERPokk ISIMEE UTgT S ;; GO(BRERER) e A B TS A
AR R TR R WL ‘K%«%\ FARF2ZIMAE oMVSP AT % kA 0 R
PRERELWANE E ST FERE %%%% d IR R R EHE R R
BT HFLEERS RN LR

M4t (Keywords): %1% (Phoresy) Rp i 2% & (Nicrophorus nepalensis) ~ &
% (Uropodina) ~ % % " & (Nicrophorus) ~ ,ZP%»&%‘? (forensic entomology)
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48 8w E 7§ 4EP U(Elymnias hypermnestra hainana )
L3 ed T &
Cold-shock can not prove that Elymnias hypermnestra hainana
has sesonal forms

Bdbde ~ X
Wei Shann-Ru, Yen Shen-Horn
Wz @ L+ F4 538 % (National Sun Yat-sen University, Department of
Biological Sciences)

IS Wil S TR TR S

5Pk I 4 (Satyrinae) R fE AL 3 5 & G 2o PR (eye spots) 2 F & § R
(seasonal polyphenism) o — 4@ % igfe e X gL AR B AR B F & S H X o
M fe MR F &' AL 4 (conspicuousness) B o 5 7 BR R R HATRRE T o
BEF WAL ¥ i R @ (cold shock) A ¥ 2 4 MR Jlek o By
F e T f4 (Satyrinae) 4+ f& ¢ 0 4ZP% U (Elymnias )eh f b B £ R R

FPRLAEVSERIFP ALY 0@ 2 2 2§ d R S oE (warning signal) > F)
P hiEd A EFAREREE G FE S EN o Ra & 2013 & > g KR
N e BATRERIE G F A B PR F R R MR IrEh G

EF R ehmgiod BB A LpRS (2 g 2 B oy 2 ¢ s(medial line) -

d 3 RS ] S sti(Euploea tulliolus koxinga) (3 s 4 (mimic) > @ -] %
SR G LR Sk T R E LR S el Rl EF bR
TLHIER 0 5T EERIRDA K A PR P RS S HR G A ]
MEEFEFHREE AR Z LA EFEFTEK AT 6 LA ppiE(T 48
SRR - Bt 25°C TR HRBE Y A oS %Y S FE L T F R 121

12D ek 3 #p T > -1t 4§ 12 ) PFEP i A %) 3 5°C ~ 10°C 22 15°C T iEF 72 )
e iR el o X2 25°C ¥R o

EE LRSI EoT

AP R GG T B 2 SF R B R BRIk
ROTEzeplied T EEFALB TP APRE EHEY R TR T RER
Wwd s o gt b AR Bl B R P kP = B ARhE R AER

e AR 18 0 A BT rphRd B i OB B
B4t (Key words) : % 4] ¥ # 4 (Phenotypic plasticity) ~ ;8 ¥ (cold-shock) ~

% & A 145 (Seasonal Polyphenism) ~ P = #t i (Batesian mimicry) ~ p% 8= 37 #
(Satyrinae)
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e R R U A F
Preliminary ecological study on Artona flavipuncta (Lepidoptera:
Zygaenidae)

SRR K~ hEE
Chen-Jui Chang, Yu-Feng Hsu
B4 FE g~ 52 &9 & Department of Life Science, National Taiwan
Normal University

FRIFAT R
w5 o Artona flavipuncta = f B B4 BPARARL 5 G AR T A B
B aded B 2 4 52 G iR B RRBER AL AT E L 7
b # E B8 § fE g 4 Zingiberaceae tE 4 o BHXE P # FenfEsg 2 BV B2 75

FEBDIRE AT HAEREHOREEA I PF o
% B A T S engy K (shelter)® ap § sxpe b F 4 ehrc o AfFEL [ E G
STEPEARFL TN EAFALREF P FRP DR L hE P gt
Bd VA B L SRR ERGRE Y o d WP RAAS E o P iEiER D YA
TEL AR LTS IR QRGO E P G RS L 20
PR Bl BEFFEN AT B oS A A B E R F
1P el R B H @ B T R B O

{
“F

RN ) S

RS SR RS A BRERTAN L FARFOF LIRS EY S
BA WELIEVITI AT TERLIA3 X WP Y2 % 5 3z
AR gt o X A E g 4 B T BRI 2 R E
i 2 fe € @ P~ 3 4p e F 2 2 4h 3 - Notocrypta curvifascia % 7~ = o

M 4£3 (Key words) : = § & (Artona flavipuncta) ~ *» # {7 5 (Leaf cutting
behavior) ~ # & (Aggregation)

151



PE_04

Roles of duplicated amino acid transporter genes in the developmental
integration of the pea aphid and its obligate intracellular symbiont
Buchnera

Hsiao-ling Lu*23, Chun-che Chang?, Alex C. C. Wilson?
!Department of Entomology, National Taiwan University, Taipei, Taiwan
2Department of Biology, University of Miami, FL, USA
3Department of Post-Modern Agriculture, MingDao University, Changhua, Taiwan

Background/Question/Methods

The best-studied model of insect symbiosis is that of the pea aphid, Acyrthosiphon
pisum and its intracellular bacterial symbiont, Buchnera aphidicola. Buchnera are
metabolically and developmentally integrated with their host. Buchnera live in
specialized aphid cells called bacteriocytes that assemble into an organ-like structure
called the bacteriome. Amino acid biosynthesis occurs in the bacteriocytes to
compensate for the low availability of some nutrients in the aphid’s plant phloem sap
diet. Buchnera are maternally inherited via transovarial transfer. Reproductive failure
is observed when Buchnera are eliminated by antibiotic treatment. While the metabolic
importance of the symbiosis is clear, the molecular mechanisms underlying Buchnera
transmission and integration during aphid development are largely unknown. Extensive
amino acid transporter (AAT) gene duplication has been identified in the pea aphid
genome; duplications which are important for sustaining the nutritional interactions of
the host with its endosymbionts. Among the duplicated AAT genes, we selected to study
the developmental expression of bacteriocyte enriched AATS to gain insights into their
potential roles at the aphid/Buchnera interface during embryogenesis.

Results/Conclusions

We tracked the expression and localization of the top three bacteriocyte enriched AAT
genes: ACYPI1000536, ACYP1008904 and ApGLNT1. We found that ACYP1000536 and
ACYPI008904 were expressed in the posterior region of the blastula embryos where the
embryos uptake the maternal endosymbionts. Our results suggest that expression of
ACYPI000536 and ACYPIO08904 genes may play novel developmental roles in
symbiont recruitment and bacteriome development. ApGLNT1, the only functionally
characterized aphid AAT gene, localized to the embryonic follicular epithelium and
sheath cells, but did not localize to the bacteriocyte membrane during embryogenesis.
In contrast in the maternal bacteriome ApGLNT1 localizes to the bacteriocyte cell
membrane. These ontogenetic shifts in localization of ApGLNT1 protein in the host
bacteriome demonstrate that maternal and embryonic bacteriomes are not equivalent.

Key words: amino acid transporter, ApGLNT1, aphid, endosymbiont, developmental
integration
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SR RE W ALK ma Ty
A study of foraging behavior in ecological context for two coexist larval
Anisoptera in farm pond

N i I A SR
Odchimeg Nyamsvren?, Sih-Sheng Cai?, Kwok-Ching Wong?
Fr R AP %E AREERA BEETE IEFY Gl E4R ¢
ERpdeay? Radzsg3
Lecturer of Ecology and conservation biology department, Agroecology school,
Mongolian University of Life Sciences/ Hualien District Agricultural Research and
Extension Station, Council of Agriculture, Executive Yuan %/ National Dong Hwa
University 3

TR AR 2
Ji- 32 % BEAnax panybeus Hagen, 1867 & < i;slz—ﬁﬁ—Tramea virginia (Rambur, 1842)
AREAF I DN R A ROk kB c AFTHEHN D AT SR
S 8 TR X P RAETFFORETE L antg TRk 9 im*;ﬁ,\ﬁ
LRA S REH i FR oo okl e Y X i E Laccotrephes robustus
Stal, 1870 i "8 )é]:};«é.—-g:". LB RERA U )%?‘r;fgﬁ/‘mﬁgﬁv]‘ﬁ@o *FA
TEREY maFiF RV RASRE - WEH A F e < 5F L8 H wif o

J?’?#? 8 {7 5 AR H Y BN REEeLl 2 2 4 5k g o Mann-Whitney & %2 &

ERFRHARIINE AP RER R aT L AR o

BE[2HIE o

bgr @ ¥ MR HRE RS R o & ERleanin 7R S B R E
AORMF LR ok bed A EREY g0 R gl A A *ﬁ%ﬁ%ﬁ-& i
PR RTHGHEY A PEER I BEER LT S ST AT B

doRmEkbEa t E Y o R LY EFERI AR AR SR m,ﬁk R
B A XL TP B 6 S S liehT 5 F T R Rk b i B
BER B R 0 B TR A g o 3F 5 R oo Rl AR AURE T IS R R
BT AT E XTI AR ¢ BB RRE P g R e o R RR S
R Fa AR R YRR R TS L A RMEEERE -

BE 457 % bEfh (Anax) - pcisdih (Tramea) » e #8 49 7% (cannibalism) - & F(substrate) >
¥ 7 i (habitat degradation) ~ i ;33 # (irrigation ponds)
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PR ERER (NS P ) [ A ) RBLET € F MRk ?
Does the reddish brown area of wings reduce the effectiveness of mimicry between
Elymnias hypermnestra hainana and Euploe tulliolus koxinga?

LAY R
Yang Hsin, Yen Shen-Horn
=P L+ F4 58 % (Department of Biological Sciences,National Sun Yat-sen
University)

* %/P"“ Fﬁ /R 2

- B AR Y B 03N (model) & £k F (mimic) 2 & $Hiw & i
E1 0 g TL,‘Q'.#EI BT B Ak B R M TR efE LI%‘ o f'«t\p’»ﬁv%ﬁl«
B IR ELE # F fs 2 (polymorphism) gt 7 — k|2 (mconswtency)f oAt
el o R A% = E 1 n(lmperfectmlmlcry)%g g TR TR 4T
PMFEEE Y B R TREES R F TR RO FH R § o 2 ﬁ
Bk mEHRS ERE 2 B ﬁt.@c» BRIV W SRR G I G- I
7o e & é’\;’nﬁhr%:r Frafsmiboy ad d D RREM Gl ER S
Fd RRE S E R MR ALY AP E S SR SRR TR
Renicjhd 2R TR SRS, - BT Y > ERERPHRIE £
YPeenm 2L UG RS AP AT EFRG Ay blawphieR %4‘1 2R
BB b d Gff o NIRRT A RN Hnaih s F A PIRE RS
FEEMIRATE A D EH AR ARRF A B BARY & F w“ e B
AR I A d B RE RPER G S FEFEPNH 9R%R L
AR R R AR B S F R B o VPR AR IR T A TR MR
i 2T o PRI TF“I]’*U.@%%*@% TURAEERAEEY B3 AR DITF] S F
Ak d TR TE MER A ATk o FRAEA lfuﬂ&%—gﬁra-l ZEBRABBARERE > LT
3 i]&;{'iga;‘f@;&‘%,é' Tl R L MER AT E > AR S B R P e 2 e Ry i
w4

2y

,

k

"R
B R
o %‘3 T

T
3

f

-\

M4t (Keywords): # % % %t i (Imperfect mimicry) ~ % i 4 (polymorphism) ~ %
& 3] 12}k (Seasonal Polyphenism) ~ E. = # i (Batesian mimicry) ~ p% ¥ 37 4 (Satyrinae)
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A Visualizing PPL2ab neurons connectivity with transsynaptic tracer

Shiu-Ling Chen, Yu-Hui Chen, Tsai-Feng Fu
Department of Applied Chemistry, National Chi-Nan University, Nantou 545, Taiwan

Background/Question/Methods

Our knowledge of the neurobiological basis of the decline of male sexual desire in aging
is limited by our poor understanding of the brain circuitry and neuronal pathways that
control male sexual desire. There are a number of studies indicating that dopamine (DA)
affects sexual desire in many species. We used genetic tools and behavioral assays to
identify a novel subset of DA neurons that regulate age-associated male courtship
activity in fruit fly, Drosophila.

Results/Conclusions

We found that increasing DA levels in a subset of PPL2ab neuronal cluster was
necessary and sufficient to boost courtship strength in both young and aged male flies.
Our preliminary results highlight the importance of DA levels in PPL2ab neurons and
the potential role of novel processes related to visual cue-dependent inter-male
courtship behavior. However, we found that male courters preferred female courtees,
which implies the increased DA levels in PPL2ab neurons did not change male sexual
orientation. In this study, we proposed a series tools to build an inducible genetic
intersectional strategy to determine PPL2ab neurons are necessary and sufficient,
through dopamine, modulate male sexuality and inter-male courtship. As such a
complicated behavior could be simply controlled by this neural circuitry, anatomical
tracing of neural circuits originating from specific PPL2ab neurons may shed light on
the pattern of sex-specific wiring of neural circuitry in fly brain. So, we will to generate
a series transgenic flies carrying different. Wheat germ agglutinin (WGA)-based or
non-toxic tetanus toxin C-fragment (TTC)-based neuronal tracer that is progressing
fairly concretely, provide an enlightening glimpse into the worthy scientific strides
being made in our understanding of the Drosophila sexual brain.

Key words: Inter-male courtship, Dopamine, PPL2ab
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WEs e F ot fens Floask 4 % f A ens B 808 8 2 A Al gt i)
Larval stage and body size of endemic Pachyrhynchus sarcitis
(Coleoptera: Curculionidae) from Lanyu and Babuyan Islands

fff*—, ~F 22 4k T 3. 0lgaM. Nuieza® ~ § 8 2 2~ g g ¥
Lung -Chun Huang?, Wen-San Huang Chung-Ping Lin3, Olga M. Nuﬁeza
Hui-Yun Tseng?®*, Hsin-Chieh Tang”
A 7 = # 4 F] Conservation and Research Center, Taipei Zoo, Taipei, Taiwan
B p RF 5 4 4 Department of Zoology, National Museum of Natural
Science, Taichung, Taiwan
3 & #F # ~ & Department of Life Science, National Taiwan Normal University,
Taipei, Taiwan
4= g 7R < & Department of Biological Sciences, Mindanao State University—
Iligan Institute of Technology, Tibanga, Iligan City, Philippines

©
2

PRI RIS 2
AE G G PTG A EIERE ”ﬁ“g\'ﬁj’%i‘;’ﬂ $ S RC)
SR g FEF R RABRAUSFBLF 5 5 Rl 5 P JL’FP}‘«JP”T@W :
A1 ];g]%'ii gt > B E B gy & +??Imﬁ\uX7 - o—‘]ﬁ]ﬁﬁ;’gb gpﬁﬁ
(Pachyrhynchus sarcitis) % # ¢ fengfiep & > &+ 345 R OFlx> 1 &
ZRIRaIEE dag) R A A S AR °§E””Hb % ARG e
FTAEF R IR RS TRSERERERS RS MERT A A
2 B TR AR R G % o A7 AI* L F At (Leea gumeen5|s) 5 % Flx
FERAALAIET  FRAH ARSI AL 2 F 5 cxl%”] e s 1%
@mﬂ?@ﬁﬁinTH’IWMWﬁﬁwﬁﬁ%ﬁ@%ﬁﬁ%ﬁwﬁﬁﬁﬁ
Az L o

4 JI%fF FI:E_ >
P

’

wml s T
ER AT A BEEO Ikt R A AR T LR e

-

15
1K

EFEFRBOLHEDE (2T AH) PINIHEN123 23 229 ;@
#
A

ag

T YR % &ﬂﬁﬂgiﬁif (\1;5{5,{)__,_ ﬁﬁ)’g"__l_ﬂq/lb H111 =3 173 % o =

BB U aEd 4 € NI A R R €A o A 1R e S
AR AT b AR 00 0 L B4 1 R 0T F 4 R A I L] o 1
HEkg o S AP DL B AT gAY o 2 AF TRDE S LA 0L R
TRESTERIM A BEFITLIARBRGTRL Ty o

M4t (Keywords) @ "% #cfa (crypticspecies) ~ § %245 (island endemic) ~ #
£.% 7 (larval development) ~ # 7= ¢ (life history )
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"3 & ¢ ek A% — £ DNA 3 i@ & 155 A 47453
Detecting the insect prey by diet analysis: metabarcoding of fecal samples

USRS AR A S R

Chong-Fu Liao, Yu-Hsuan Huang, Chin-Wei Kuo, Cheng-Tao Lin, Yin-Ping Fang*

R £& 545 FRE % Department of Biological Resources, National Chiayi
University

%%Mﬂiﬁ%ﬁ#ﬁ%%
e V}/”\ﬁ”/ﬂ LAY A R R FET LIRS
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Ontogenetic shift of predator foraging strategy may promote divergent
selection on prey phenotype
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Yu-Ting Chou, Shen-Horn Yen
Wz@ L+ g4 58 % Department of Biological Sciences, National Sun Yat-sen
University

FRIFETR %E/*H%}ii% iz

FERELHT B AR RS HHRB R TREFLR LA
zw%ﬁﬁﬁgﬁ%wﬁ_g&aLn@ﬁomﬁaiﬁ»mﬂa%%ﬁ%@g
T ﬂé‘;#é_i R - RO e FH o AP G BB

E %ﬁﬁ'/\'ﬂf—f AR «FAﬁLP\?'“ﬁ’“ﬁ“rle"\'mﬁ@'@’l”i ¥ 3w
PR E AL R AR R R AER SRS 2 2 - T EAR DR
SRS F AR RSF L AL DG oG R AFL Y AP ERY T
3T RN RUEUT RS B fenBe R A T U E - %
M i F BRERFHER - X UGRPIEFVRG COEE ~w T
Mo BHAER S BRR T F AL RL S F D4R o

FRIEHIE Eor

*g% ipe e E_‘b.l—hl? X A 7 ILAK 25 m%,z}*r*i' '75%]@ v ¢ ¢ T ﬁm@‘_}aaa 2

poeasT RGP 2 R st AR N T S hiE R R m@éﬁ‘?——kﬁiv
AP R E SR B RS EYEYE A NG v § e 2
TR RS A SR UR] e ST 2N o FI A PR S 2
WERFRRSFELLAPF > T RIm e 8 v @R “TERDR S K & -
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Effects of experimental warming and transgenic marking on oriental fruit
fly Bactrocera dorsalis

Ming-Chih Chiu?, Yu-Han Ni!, Kuang-Hui Lu?, Mei-Hwa Kuo®
!Department of Entomology, National Chung Hsing University, Taichung, Taiwan
2Department of Life Sciences, National Chung Hsing University, Taichung, Taiwan

Background/Question/Methods

A continuation of global warming and climate change is predicted to occur in the
coming decades. Climate change could influence the efficiency of MRR (mark-release-
recapture) experiments, which are seldom addressed especially for transgenic marking
with fluorescent protein. The oriental fruit fly (Bactrocera dorsalis), which is important
pest in agricultural ecosystems around the world, was used as a model to evaluate the
responses of transgenic-marking strains to future warming. The wild and transgenic
fruit fly were subjected to four temperature treatments with oscillating regimes that
represent current conditions (mean: 28.6°C) and different scenarios (means: 30, 32.5,
and 35°C).

Results/Conclusions

As the simulated temperatures increased, so did the negative effects on the life-history
traits and demography of only wild cohorts. However, with a moderate increase in
average temperature to 32.5°C, the both types of fruit fly faced decreases in their growth
and the lower growth occurred in transgenic than wild cohorts. In addition, a severe
increase to 35.0°C caused the failure of all individuals to reach adulthood. Our findings
suggested that future warming will affect the demography differentially and
consideration of warming effects into marking methodologies can boost robust
applications of MRR under the changing future.

Key-words: fruit fly, climate change, demography, temperature regime, warming
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Biodiversity Varied in Agricultural Landscape around Coastal Mountain
Range - a Comparative Study on Epigeal and Aquatic Invertebrate
Assemblage
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Studies
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M atie (Keywords) 4+ ¢ # ji 2 & § (Socio-ecological Production Landscapes
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Walk with butterflies?
Evaluating city sidewalks as habitat for Pieris butterflies

A~ PR
[-Chen Wen, Chuan-Kai Ho
Rz B~ 52 gFamtmy it
Institute of Ecology and Evolutionary Biology, National Taiwan University

Background/Question/Methods

Human development rapidly increases the size of urban areas. Some studies have
evaluated urban environment (e.g., parks) as habitat for wildlife; however, few have
examined the role of sidewalks. Given that sidewalks are a common component of cities
worldwide (e.g., about 900km long or 1% area in Taipeli city), we investigated whether
sidewalks in an interactional city (e.g., Taipei) can be suitable habitat for wildlife (e.g.,
Pieris butterflies). Our study included these experiments: (1) To understand the
temporal/spatial variation in food resource, we conducted monthly surveys on the host
plants of Pieris on Taipei sidewalks. (2) To examine whether Pieris would inhabit
sidewalks, we conducted daily surveys on Pieris density during seasons. (3) To test the
quality of sidewalks as Pieris habitat and the effects of abiotic factors on Pieris
performance, we raised Pieris larvae in both sidewalk and natural habitats. (4) To
understand the factors contributing to Pieris mortality, we placed Pieris eggs and
artificial Pieris larvae in sidewalk and natural habitats.

Results/Conclusions

The first year results showed that Pieris actually inhabited sidewalks in April and May
(Exp2). Pieris egg density was higher in natural than sidewalk habitat. However, Pieris
population peaked earlier in sidewalk. Consistently, larvae developed faster in sidewalk
than natural habitats (Exp3), likely due to the higher temperature. In addition, eggs
seemed to face a lower mortality in sidewalk than natural habitat (Exp4). These results
will be further verified. Our results suggest that sidewalks may serve as an
underappreciated habitat for wildlife such as Pieris butterflies.

Key words: Pieris, urban ecology, herbivory
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Discovery of a new species of genus Amblyseius Berlese (Acari:
Phytoseiidae) on organic farm from Taiwan

Jhih-Rong Liao?, Hsiao-Chin Lee!, Chyi-Chen Ho?, Chiun-Cheng Ko
!Department of Entomology, National Taiwan University, Taipei, Taiwan
2Taiwan Acari Research Laboratory, Taichung City, Taiwan

Background/Question/Methods

Phytoseiid mites have been intensively surveyed in Taiwan during the past several
decades because of their potential as biological control agent. There are 58 phytoseiid
species recorded in Taiwan thus far. Previous studies mainly focused on agricultural
areas of Taiwan to investigate potential biological control agent. This study presents
one new Amblyseius species found on Citrus limon and Ageratum houstonianum on
organic farm in Puli Township, Nantou County.

Results/Conclusions

This new Amblyseius species is belonged to obtusus species subgroup and similar with
Amblyseius obtuserellus Wainstein and Beglyarov. The new species differs from A.
obtuserellus in narrower ventrianl shield (wider in obtuserellus), relative length of
macrosetae Sge IV > Sti IV > St IV (Sge IV > St IV > Sti IV in obtuserellus). We also
found the Chinese specimens of A. obtuserellus could be misidentification; they are
close to this new species. This species was found can feed on whitefly and spider mites
on Lemon, and also on low-growing plants; it may have biocontrol potential but this
needs further study. In this study, the new phytoseiid species was discovered from an
organic farm but no found in surrounding areas. The organic farm has complicated
species composition. Their organic cultivated strategy will provide survival chance for
natural enemies of pests. Conservation strategies for biodiversity in agroecosystems
have is worth.

Key words: new species, phytoseiid, agroecosystem
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Surveys and Analysis of Pesticide Waste Container of Grape and Mango
Orchards in 2016 and 2017
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Hao-Siang Sun, Shun-Cheng Wang
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Departmant of Environmental Engineering and Management, Chaoyang University of

Technology
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The Mutagenic Effect and Potential Cancer Therapy of Antrodia
cinnamomea Antrocin by Ames Test

Min-Ci Kan, Shun-Cheng Wang
PHASERRLEE R
Department of Environmental Engineering and Management, Chaoyan University of
Technology
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The possibility of using Eulophidae sp. as a control agent to the gall
midge Litchiomyia chinensis Yang & Luo (Diptera: Cecidomyiidae)

based on the parasitoid biology

HER -HEFE -HLY
Yi-Min Chao, Sheng-Feng Lin, Man-Miao Yang
E3 RS B
Department of Entomology, National Chung Hsing University
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Effects of conventional and organic farming on arthropod food web
structure and ecosystem service (biocontrol) in rice paddy farms

Jia-Ang Ou, Gen-Chang Hsu, Chuan-Kai Ho
Institute of Ecology and Evolutionary Biology, National Taiwan University, Taipeli,
Taiwan.

Background/Questions/Methods

It is often assumed that organic farming is more environmentally friendly than
conventional farming. However, the effects of these contrasting farming methods on
food web structures and its associated ecosystem service remain largely unexplored.
Moreover, whether these effects vary with space and time is also unknown. To fill these
knowledge gaps, we investigated 1)how organic and conventional farming affect
arthropod food web structures and ecosystem service (biocontrol) of rice farms in
central Taiwan, and 2)whether the effects vary with landscape (mountain, plain and
coast) and crop stage (seedling, tillering, flowering and ripening). At each farm, we
collected arthropods by net-sweeping, classified them by feeding guild, and analyzed
their stable isotopes (5!3C and §*°N) to construct their respective food web structures in
“isotopic-niche space”. To investigate the biocontrol service, we used stable isotope
mixing model to estimate predators’ diet composition. Metrics of food web structure
and biocontrol service were plotted over farming practices, landscape and crop stage to
reveal the effects of the three factors.

Results/Conclusions

While finalizing our data analysis, we expect the following findings: 1)Arthropod food
web structures are more complex in organic than conventional rice farms, providing
empirical evidence that organic farming may be more environmentally friendly,
2)Predator species richness, density, and proportion (to all arthropods) are higher in
organic than conventional rice farms, suggesting that organic farming can promote
biocontrol service. 3)Organic (but not conventional) rice paddies have more complex
food webs in mountain than other regions, suggesting a landscape-farming practice
interaction on food web structure. 4)Regardless of farming practices, arthropod food
webs at early crop stages (seedling and tillering) are dominated by detritivores, likely
due to abundant detritus and algae at these stages. Overall, the results will advance our
understanding on the effects of farming practices on food webs and ecosystem service
across landscape and crop stage.

Keywords: food webs, trophic interactions, stable isotopes, agroecology
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A novel blood meal feeder for mosquitoes blood feeding
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National Mosquito-borne Diseases Control Research Center, National Health
Research Institute
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Role of insecticide synergists on detoxification genes expression in Aedes
aegypti larvae

AR R TG RlpF
Chen Yi Chang, Wei-Lun Tsen, Yi-Pey Luo
g 4 $ #3 % Department of Biotechnology, Chia-Nan University of

Pharmacy and Science

EEE 20

FRIFET RIS

Pt MBBLRIR G RIS ARG oo 2 A ok dd drdl B HA
B iR WL P B A%k o 2 ¢ PBO (piperonyl butoxide) 2 MGK 264 ¢
Frdl b B4 MFO (mixed function oxidase) /%1% > TPP (triphenyl phosphate)
§ Fr) 2 J fig iF ch7E 1 - DEM (diethyl maleate) & #r# 4 vk it 4% ¥ % (GST)

HENE o hFF 3 1IPBO -~ DEMZ TPPAJZH T i# % & § & fuldehg 2 sris s 2

Fidth 4 B E L Bpiie s A4 RIEE A Fenie

R ) XN =

 PBO~ DEM % TPP :® EEHAEE B R i Bl Pk 2

Rom p4 4 |2 R i B PR ok o 2 [T BT P

BEF - ¢ 2METRBI PR o = 815 4 B4 2 82 R Futd i B L 7]
E’

CYP6BB2, CYP9J26, GSTe7 % CCEae3 A Rl E RaiEH o

&7
7

B 42w (Key words) : 3 2 saix (Aedes aegypti) ~ 5 4 | (Sypergists) ~ 1% 4

(resistance) ~ %4 fL F)(detoxification gene)

170



PD_07

IsoPlot: a database for comprehensive gene isoforms in three mosquito
vector species

Jia-Hsin Huang?, 1-Man Ng!, Shang-Chi Tsai', and Huai-Kuang Tsait
YInstitute of Information Science, Academia Sinica, Taipei, Taiwan

Background/Question/Methods

Alternative splicing (AS), a mechanism by which different forms of mature mRNAs
(messenger RNAS) are generated from the same gene, occurs widely in the metazoan
genomes to expand functionally distinct mRNA isoforms. AS is a crucial biological
mechanism which enables new mosquito control strategies such as genetic
modifications and RNA interference on targeting specific transcript variants. With
increasing transcriptome data of the major mosquito vector species, a database for
visualization and comparison of mMRNA isoforms with up-to-date information is needed
for further research.

Results/Conclusions

IsoPlot is a publicly available database with visualization tools for exploration of AS
events, including three major species of mosquitoes, Aedes aegypti, Anopheles gambiae,
and Culex quinquefasciatus, and the fruit fly Drosophila melanogaster. IsoPlot includes
not only 88,663 annotated transcripts but also 17,037 newly predicted transcripts from
massive transcriptome data at different life stages of mosquitoes. Notably, scientists can
apply IsoPlot to (a) identify distinctive events of splicing variations under different
experimental conditions and (b) compare splice isoforms of orthologous genes in
neighboring species through pairwise sequence alignment. IsoPlot could provide a
useful resource to biological community for aiding mosquito vector research, which is
vital to public health.

Key words: mosquitoes, isoforms, transcriptome, database, Diptera
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Protein structure prediction and functional assay of ORF105 (APSUP) from
Lymantria xylina multiple nucleopolyhedrovirus
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The difference performance of Musca domestica (Diptera)
on feeding biowaste
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Department of Food Science National Quemoy University
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S BAEL (T L PR e (Fe)ek% ¥ i@ 7385 (Musca domestica) » 6% ; BLE 7
2 BRISA R (MM F i F S RAFREF RG] )2 AR .

CRYE ) B3
THREERT MHSFEBLICE NI FEBLIDE AFESERBLICE
FE?%%%%%a6ﬁ1$“w4#%$#$é?m%@ﬁﬁ R NS
B2 FFHFRNLE > A FAE R FIBL AT SO b AT
. ﬁa TE HMERVBELAERE HEARAMNBELERE HMEEND 2R

PR AT SRS E RSO BAT L BRI Z LR WA HEFLAL
ﬂ’mﬁ’ﬁ‘f‘_;’}_é.i’\ﬁ&m WA PHES I A RS (AEE')M"/E‘:J
B psd R s RE (Fle)d 0 4 P prcha AR
B o

?“-‘ bl nw

Mats @ 24 A 4~ (biowaste) ~ & JFiFW (sorghum distillery residues) ~ = & #
&4 (cow mauner) ~ ¥ if s (Musca domestica) ~ £ F* (Kinmen)
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X kgt B g e vz 2L RE R
Non-destructive X-ray quarantine applying to import and export of
agricultural commodities

A 2 S 4 ACR SR Rt N S T T N €
Man-Miao Yang?!, Ta-Te Lin?, Cheng-Ying Chou?, Joe-Air Jiang?,
Yu-Cheng Yang?, Yu-Che Lin?, Jhen-Ruei Lin?

Iz mL 8 g # ' Department of Entomology, National Chung Hsing
University
2R LSS5 A £ T 1428 % Department of Bio-Industrial Mechatronics
Engineering, National Taiwan University

IS Wil S TR TR S
MEFRRULLLOFER LR LRI P ERE O F I AR SRE
R it kfg-m &5 8358 Y wm?ﬁf‘ﬁ %;ﬁﬂ B A &t
BRFe P T ARAITIEWEPARRE  KEHTARA
TR R AR M—tg%ﬁ%ﬁgm?ﬁggxg o S F UL R B -

FTREFEL R ET A A hE v A kR RANFEFZE %‘gaﬂ;/\ 4
IS, o ng%(Syzyglum samarangense) % &ﬁ;@] > RAFR T
55 #d -] 3% (Anselmellamiltoni)- H & T 3R> 5 fd+ >4 R 42 % F &2 d h gyt
Flb o AT B FE 200 X GREGNG A a2t B R 5 e AR S
THIA R 4 T BASAF kT Bk g o

E5ISHIR Y T

%’ﬁ" Heh BB S A H R P R R R AR ET R R R

32 frﬂ%/,\% BRI R A Bk BB gk %S L 6xpX
£ BRI K o B MNP 2N A Rl v Rk T

L2 3] s‘?é’%r\*@m?ﬁ"n‘ﬁ”ﬁwdl BA TZE2XERERORGTHE
PWEREIFFEFRIAFDEF I 2 AR B R o iLF X ER

G B st R FEE L P RN EIER LA TS T

2 & o

>B\-

.
1
-

‘F_&

B 437 (Keywords) @ #F % fé(invasive species) ~ 1.4~ *£ % 1+ % 2 (concealed-feeding
plant pest) ~ p # i* ¥ % (automatic quarantine) ~ i 7% (wax apple)
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ARERETRERERGNELE Y Fnd S
The life cycle of Lipaphis erysimi (Hemiptera: Aphididae) fed on rape
and non-heading type Chinese cabbage at different temperatures

TR kil Hey g2
Yu-Han Huang Cheng-Lung Chu Wen-Feng Hsiao
M2 258wt ¥ % & Department of Plant Medicine, National Chiayi
University
2 %%?

TR 7 R RS 2

BEWILFEPIBENT A2 - RSB AL - P I Ee P S E
PO ] F b a2 F R - Fla B ﬂiw% #ite b L&
CERBFER T A FHBFE LA AT I RYAR AT KT K

*250CHE R4 Efap % - s L1520~ %#%%m@ B e % o p
ARAER A A T2 - PREAAGEFIFER LTS I- B L - FiF
S BEARFO0LA - F X EBwHEFTE AL L A2 R {1 % Chi(2015)#
dodL ) 2. B A b &l T B A T e

RN ) &

FBaF b9 FP o At i 15-30°C » BE A N ERERD KB A B S
MQ\BZ\M2\H5%°%hhr%%ﬁﬁfg’$m§dn&ﬂ$’r@ﬁ01m8
0.2096 ~0.3403+0.3479/% ;Ro % 5.6~15.13+32.73~23.12 5 it /e ;4 % 1.1284~
1.2331+1.4054~1.4161; T % 14.25+12.96~10.25-9.03 % - ¥ B~ & £pF> &
Piw g Ry R E gAY KFIF A N5 1872158 158+181 % - 2
Bl S¥ka 0 R ARY WP B or &5 0.1097 ~ 0.1475 ~ 0.3805 ~ 0.3249/% ; Ro
%485~981\4213~2234f¥/¢“pﬁ'/1:% 1.1159 ~ 1.1589 ~ 1.4631 ~ 1.3838 ; T
% 1440+1548-983-956 % o F S EET o GEMW A SBPR SR IELT
Az FEg &0 FFELFREANAR > - B AR Mg e
BE~AEZ Rogigﬁf’

M43 (Keywords) : % 3 #7 (Lipahis erysimi) ~ # i ¢ (lifecycle) ~ i ¥ (Brassica
napus) ~ /|- v 3 (Brassica rapa chinensis)
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FEFEEAFETAZATEEERLEA S
Distribution and population dynamics of the whiteflies in tea fields
In Taiwan

BEH U FLESFESE D Ry Lo ?
Fang-Yu Ning, Jhih-Rong Liao, Fei-Shuang Xu, Chu-Yin Liao, Chiun-Cheng Ko
Vs b ¥£4 B € K ¥:x 23 Tea Research and Extension Station
PR E BT AT Department of Entomology, National Taiwan University

TR T R

FAFRZAAET A FAHE L (Aleurocanthus spiniferus) ~ & f14 i
(Aleurocanthus sp.) % ##8# fi (Aleurotrachelus camelliae) = & o J* 3¢ & B 4+ %
WA Fﬁz PAERZFEF AR ETEN AR EAE R LR @ SR
B2 FRAGAIFA AT L0 BEMPAFTANLREFT R LA T 2 EHE
ﬁ ' 2015 EACEREELEHL A RS 62 BREBLLARA HrIHRT
Bl ER_ - XK 2016 £ At (A F 20 B mwr RE) AR (Fo
Ao FEEE) FF (R 125 FEEE) 2 b (K 12 50 A B
¥) FE MR AREFSAFRER S P fRER L ERET R F SR
B¢ chip e ff o

BEIBHIE T
RN ABEMA KA L S 4
ZRERCTEER HEE
7@;@‘;@@»& Y
%

¥ I3

AR LERZFETRERALFTR N T S FNP AR - XA %HT

/? ‘*%&FT T PEERRERRERIBEREEL: BERAM TR R L RIR
Tl i = 'ﬁﬁﬁﬁ b8 R RERBDORINGELZ FELLAREP R L&
‘fwmfFiF'&m/ﬁ ¥ i %fi EA PRI S BBk G2 EYRE S
FlF R RS AEET PRI R T R hH IR R A S F AR TR
PAEREMB IS FRET T 28 F AL DTl b & DAL AT

Ao feEF o

M43 (Key words) © % #f (tea tree) ~ # & (whitefly) ~ 23 % & (population
dynamics)
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% * ¢ & (Hexanoic acid) #f-] /> 4§ #7 (Aphis gossypii Glover)

’_‘F pﬂii% + Z_ B‘, 2;1’5
Effects of Hexanoic Acid on the Population Development of Cotton
Aphid (Aphis gossypii Glover) on Cucumber

FHARSFHIS
Bei-Chen Hsiu, Yaw-Jen Dong
B %27 * #0 4 2= Applied Zoology Division, Agricultural Research Institute

A Ll A T A T e

SRR LA SIEE LR ST L S LR Rk ok Sutia]
Az enfp @R )E?;bk’jkﬁf 2 #ﬂﬁrs&' » RPERE L o ¢ fa (Hexanoic acid) & - f&H 2%
fer e doyg A Y (FragarlavescaL) % ¥+ (Arbutus unedo Linnaeus) * -
R BARTEP AT BRVAFE I FEFEA FRRKL L E
Fl - AR CEARFEF I PD TR BRI AHTRELFAY
FER T RFHR IR AR FRFEF KRS A 5 AT
fHer gL g S PP ;‘gd PRETAPFEZARGFE- X 27 f:szﬁ,ﬁ;;
B &Epis it e

BEIEHRIRY T

*Q%J% AER R pé%? EER O ARPEHRIFET ﬁ’i”ﬁ"‘/x/‘? R N e
R R e b7 R AR A F %ﬁ@.,f bR FR YRR RS FA

%ﬁOM%aow%ommﬂ%@d~ HMERTHe mwa L5 e pogs -

7] /\“4f008%/%@“' ek ﬁﬁv 7%%1%‘ ERFEHReg L3 o8

ipé‘%EJ-g‘"}Dﬁ/ﬁ.}%@WJ% - RETI /\P’fﬁwﬁ’tﬁ:plg\'m’l?*z%),bﬁ&

WA R ERPPARREEET S EIHS T RS 0§ AT H
AR R R T AR S e U A R A ﬁFfm, 2yt
- HR AT

B 43 (Keywords) : ¢ fi¢ (Hexanoic acid) ~ -] & /¢ (Cucumber) ~ 1 &7 (Aphis
gossypii) ~ 3% %17 # (Induced resistance)
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AAE e A 1 AR AT AR
An New Encapsulation Process of Microcapsule Diet for Rearing Mallada
basalis (Walker) (Neuroptera: Chrysopidae)

Pei-Chen Hsu, Jih-Zu Yu
Frela b ¥ 3% Ykt # 5 & Taiwan Agricultural Research Institute, Applied
Zoology Division

TR N 2

? | BB A AL IE S G 5 AT A 2 MAEHE. P B b4 1 o
PR RTINS A e e s A P G HER G ik

b i AR PR frie B 0 R  BEE SR 4 B kg

DARBPFENFRE PN GRS AT L RN E LR

L e (T AR o

S R

ATAHOR R A AR TR A AR AR B E R P
it o R F G Re B £ R P R Bl V12 & 15 - e
FEGEIEAS RS BREAARERER DA RBP4
Erfedl o Fle A1 RRs A f A0k A S o 2 d T ROR NSRS S St 0 Bt
FehEfed 2 P LIERFA LTS S ERPEFWUR LA i & MERERE

% o
M 43 (Key words) @ # #c ¥ 34 (Mallada basalis (Walker)) ~ i % & 4!

(Microcapsule diet) ~ i#c% i+ %l 42 (Encapsulation Process) ~ 1% #.% tf(Core-Shell
Structure)
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b A P e BR K i
Review and improvement of mass rearing of the green lacewing

AT M s g R
Yu-Chin Chao, Hung-Ju Chen, Mei-Chun Lu
Frcfe b £ ¢ v & % B ¥ 2 23 Miaoli District Agricultural Research and
Extension Station, Council of Agriculture, Executive Yuan

TR RS
P r i s AT AP RO FIREARS CAHF R AH 2T A
d BT B g A 2 f8— B ¥ i (Mallada basalis (Walker)) &5 s & o)
‘u"ﬂ”?br\grr’ﬁr‘]‘:'\'j‘ﬁrg’ié\ré?}\sgﬁa\'ﬁr}:g{gmé_;‘ ilﬂi?@ﬁlﬁl‘ﬁ&]‘
ﬁgfg\f'ﬁ:»fﬁ: ) ;é%]ezi IFL”‘}% Pt £ > i AL AR chi Il ars

SRET LW HR S S (SRR R R B
FRJIZis - Jue rimid faoc g 2 w55 (2 )1 riges(Cadra cautella (Walker))
= S 2 S

%*

R ) XN =
(-)%H kS NEEEE P B 1S5 ST Z R I;ﬁjd WA PR p 4P
MR % (cannibalism) » i& @ 5 2 A gt o5 (2) 7 0.6%= & ELd4hkiA R E
Ak SREPRIBIEF A BTy otk TARREARF AL S (2)
vede B Yotk & ¢b 5F mes(Corcyra cephalonica (Stainton))ér » &l $ 4k & iF & GUE
AT o AR G TIEIAF R R v b2 oA P A el FLR o Ay
B R AR F I R S S F fah B R E b A R R AR
sheih 4 3 fis gloeb s @ % B pEAFEA R (F L Aéﬁ‘}':& MR 0 TR i AT
P bk mikor L eh? KRt AT o A R FE A AR EARAE B RS S AR
IrBfE AR AR S S BPEAIE L p R BRI AR T K P
e BT E P E R o

M4tz (Key words) @ 2 #c ¥ 34 (Mallada basalis (Walker)) ~ b £ 47 % ;2 (partition

rearing method) ~ = # p&4p & “F /2 (sodium hypochlorite based-egg harvestmg method) ~
# rrigis(Cadra cautella (Walker))
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PD_16

ATl E RIS R SR BER ISR
Evaluation of the combination of fluvalinate and beekeeping methods for
the control of Varroa destructor in Taiwan

el -poem? L Epl pil
Pei-Shou Hsu, Chang-Chang Chen, Tzu-Hsien Wu, Mei-Chun Lu
lasc B £4 B € v & % B %£:2 23 Miaoli District Agricultural Research and
Extension Station, Council of Agriculture, Executive Yuan
2 AR IR R ¥ #Z 5 3 #r National Research Institute of Chinese Medicine,
Ministry of Health and Welfare

¥ BRI R 2
12 =% (Varroa destructor) 3 & 7 5 #% (Apis mellifera)§g «t & 4 2> 11 ex 8 B 48%
A E SR AFEI BT AR JIEARE- Fet N a2 4 Bp
BH o Faopple RBFES NI EP R EEEE > T RGE RS
B2 b B ST AERAHEIRR LAY REF RS AHEFHE T
FANL SR AR 2 Ao Bk S 2 (AT A F Lnk i
Tl s B HE 2 GRS REE o AT I AR IR (78 2
fep 220k 5 B2 M2 - R @ X 0 [ETE e B R
A3 HE TR 0 ¢ FHBEAN Z F LY 4L o

SRR T

iprcs 41% Ipdbdd il b R E RN & 7R o IR i SR eack o
PR IR F IR R FH FIREF T IO0 0K 5 62.4% (n=2) 48 1 f1RJIE 5 71.9%>
iw i Al g pe s % 3 ‘# 5 81.8% - 4 it fldrfe sk % 2 Gi Fed2 P BT IR G
85.2% B EF F W ILAG I JI s 2 vk AR JIER T pinF A3k 4
(Gt R A IR= R At o AT BERLIEIE IR~ S ISR U S LR S M R I
PR AA I CRBUGEFHER S 2 GRS [ BREE R T
IR ORI T SR s 0 T f I S R VRGO SR ek
;’i« °
K4t (Keywords) @ #5 4% (Varroadestructor) ~ & = % ¢ (Apis mellifera) ~ 4%
it 41 (fluvalinate) ~ % 3% ¢ 1= (beekeeping methods)
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B AEP W B Badx s 5 AR RATR JERGE
Insecticide susceptibility of Aedes aegypti in Kaohsiung area

R rE Rl WL S R Sl 5 Sy

Ya-Zhe Lee?, Jou-Hsin Ting?, Chin-Gi Huang® 2, Wu-Chun Tu®-3
S 52N Ji b e 3 ¢« National Mosquito-borne Disease Control
Research Center, National Health Research Institute
240 2 A FR BB TS FTAHS 5 Department of Earth and Life Science,
University of Taipei
S mag e g g« Department of Entomology, National Chung Hsing
University

T BT R 2

c#e N FEN LR BARFICE L BR FREE R #
Mg 4 > E XA RPE G - S AP %2017 # F 2D @ %
% FRAH KA EARERAFERE TR T 2R &
Bl Rk 2 mir s o BERSR PR TR RIRE &L HER O PR
L ek 7k B (LCso) ~ 99%3% 7+ & & (LCoo) ~ $uttt 2 (RRso v RRog) % » 11 3= 15
B2 pix B anpuE g o

BE[2HIE o

BRSSP A WA R kB A xS B2 R PR EONATR Sk A
F0 A e KB #mﬁ-s'r:t ° 14 é#wb‘_/’,\.&aaﬁf C & ifé‘r A U SRRRTE R
PR Zomire g4 Dipul 3 22 2L R A4 T9Y R
Mo HAFRPITAE S Fre B2 Ak R A4 T > 3t e R e
A4 TP FM 5§54 LR T REr R 2B 2 st A4 T 9
ZRRER Y MR A AR A 2 R

i 422 (Key words) : 3 % zadx(Aedes aegypti) ~ #2 4 (Insecticide resistance) ~ o
4t & (Resistance ratio)
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B 2 sE b ¥HRE SR i A R R
Sugar preference in the Mosquito Aedes aegypti(Diptera : Culicidae)

AR AR RN T
Yu-En Chiu!, Tzu-Chen Lin!, Chin-Gi Huang*-? , Wu-Chun Tu®
R SR R EX DB i b e 3 @ v National Mosquito-borne Diseases
Control Research Center, National Health Research
2EM 2 X Besk FRTEL £ 4 k Department of Earth and Life Science,
University of Taipei
S ¢ m g r A8k Department of Entomology,National Chung Hsing
University

POERTRELY o dxS mmnipar o 3R g R K T 2 H W b 2 R PEA RP
P E I R 3 AR i A ke 8 0 7 B & bR 42 (attractive
toxic sugar bait, ATSB) 17 i s gk o & 385% 30 & 15 5 2 sadkspds iy 47 P & chfg
BT hH P derF s B 2 FM e AEREY FTEHEMB R F T
AEEIH E R G ER > A A ER S VBT RFERER - FRE S 95%
fz ook &7 52 72 Sample Poission Ratestt #i 4" 45 » 3% % &7 ¥ & srisrpix ¥R R
SR R R R RS > TSR -

£
=
e

i 423 (key word) : Aedes aegypti ~ ATSB ~ Sugar
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BEBIXEPNAPCRHREE IR
Indoor Oviposition Preference of Aedes aegypti (Diptera: Culicidae) and
the Control Application

ER RS S RS TR R A T
Kuan-Chih Wang!, Chia-Yuan Chang?, Yi-Jun Wu?, Chin-Gi Huang?, Wu-Chun Tu'?
LR ras i Fopatr ipa 3 @~ National Mosquito-Borne Diseases Control
Research Center, National Health Research Institute
20 2 A ER R FTRTES T RS 5 Department of Earth and Life Science,
University of Taipei
SR P A g g8 % Department of Entomology, National Chung Hsing
University

B IR AT
BEAIEE CATEFAL R BREN > T ETATFN A RER 2 AR
BIEZRYHHEEP LA LR c AF I 557 F 12 F 2 ) R 4piuen
NS E R A% 20 B P4 (Ovitrap) » & B % » — SR PERIE 0 $F3E 5

X e g AP R4 o

R A
F RS B 92.0%haix h4F AR A P ¥ AW Rk PR R B 4 &
BEA Ay e b PRI A $0A P T35 23 BH L (SD=2.0)0 £ ¢ §
63.6% & A HTA T 5 o ¥ b UGB fodh PR TR A P B I
AT BREEFREF FHARATRAPB IS THFPHE FHRFHEE TP LT
bz g B IA T A LSSk e

B 4237 (keywords): 3 %2 mrix (Aedes aegypti) ~ # °F ik 4+ (Oviposition Preference)
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<Al A A EE 2 B R
The Development and Application of the Large-Sized Gravitrap

el 2 ATt FoEg B ppg s
Yi-Shiun Lee!, Lun-Yuan Li*, Yi-Jun Wu?l, Chin-Gi Huang??, Wu-Chun Tu?3
LR i@ 4}% e % ¢« National Mosquito-Borne Diseases Control
Research Center, National Health Research
2E M 2 X BE R FTIRES S FTRE & Department of Earth and Life Science,
University of Taipei
S mag e g g« Department of Entomology, National Chung Hsing
University

TR T R

FAAIEA HSIED KRR 2 5 RS B R
IR FEE S AR w R o AAEMER BTG L 2 BT
S AR AR LR Y EREAS S L B A S
MBI R 2 AT RIET A AT RS ARER 0 B T A
TR P R FRIE AT 2R 420174 ¥ 115 T ¥ 38 AL H N 2 B
BTRIGE > LAVHITIE B L3 PP 4 Ovitrapsg (7 v i o

:\t
T3 OWE o

Wi

BEIEHRIEY T
Mﬂ;g/,,\ S B R - MR FRAFHREERE N a2 B2 - 23 B
B TR ¥l Foaix A e s W] 5130262~ 185%F 0 b F 4R (83 r B 4o o
mHBRLEPRELY > A7 G0vitrapd 2 T35 saix A P s 33~ 15~ 116
3 Bgor = Jmﬁa’ 3% rEcy B3 T0vitrape B - R ke T R AR Tl Y
FhAAREH BEHE SO R FEBS T EB2% e F IR M T R
AABKE &P ’f%l AFBEF R AR EE A FA R E24% > ) A K
BiE36%; AR FA P E g 0 A KR 7162557 0 o] A KR WG 140%F o vt
BEFRAS L Iomerdomz 5K A Plic FHLICMEE WY Pl s 2845 - /Y
M4 ecmis- i P 7 iE4275F o B8 3%k A AF R ARV FIEF E { 5 dxer s
VLR PR E R ok 0 B R i B A R E BB AR S -

&

£

K 4237 (Keywords) @ 3 % madx (Aedesaegypti) ~ v #asaix (Aedes albopictus) ~ 3%
ix & A B (Gravitrap)
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Study on the Effects of Bioactive Compounds against German cockroach
(Blattella germanica) under Laboratory Conditions

Sama Sapakuka?, Donisio Shol?, “Lekhnath Kafle!
Department of Tropical Agriculture and International Cooperation, National Pingtung
University of Science and Technology, Pingtung 912, Taiwan
“Corresponding Author: kafle@mail.npust.edu.com

Background/Question/Methods

Cockroaches are among the most common pests in many homes and other buildings.
They are considered one of the most successful groups of animals because they are so
adaptable, and successfully adjusted to living with humans. German cockroach
Blattella germanica is known as the one that has the most troublesome, which prefers
indoor locations. Bioactive compounds are excellent alternatives to traditional
insecticides because of it low toxicity to wildlife and environment friendly. Compared
with other bioactive compounds, the active ingredients of many essential oils are
reasonably priced because they are commonly used as flavors and fragrances. This is
another reason why bioactive compounds are excellent alternative to traditional
insecticides. Although, there are more effective application to control B. germanica ,
recent studies have focus on developing alternative methods to reduce negative impact
caused by using chemical insecticides that certain to affect human health and the
environment. Here we experimentally test the respond of adult male and female B.
germanica against few compounds with four concentrations (0.25, 0.5, 1, 2, and 4
ml/cm?).

Results/Conclusions

However, results shows that Sandalwood was found to be the most effective compound
with 100% killed at 24h observation. Eugenol acetate and Eugenol otherwise were also
found effective where both compound tended 100% Kkilled at 120h observation.
Therefore, results conclude that the three tested compound were all effective against
the adult stage of B. germanica through all the five concentration. Also, they show that
the high the concentration the higher the number of B. germanica died. Bioactive
compound can be the best alternative replacement to some of the chemical insecticides
against B.germanica.

Key words: Bioactive compounds, Blattella germanica, insecticides
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Evaluation of the House Fly Bait under Laboratory Condition

Jose Olman Santeliz Gonzales?, Lee Lu-Lin®, Lekhanth Kafle!
!Department of Tropical Agriculture and International Cooperation, National Pingtung
University of Science and Technology, Pingtung 912, Taiwan

Background/Question/Methods

The housefly, Musca domestica L. (Diptera: Muscidae), is one of the most distributed
insect pests. Domestic flies are an important pest that particularly affects human health
and creates significant threats to the food, agriculture, livestock and poultry industries.
Domestic flies contaminate products and transmit a variety of pathogens, making them
mechanical vectors of disease. Different control techniques are being used globally, but
they develop resistance against the number of insecticides in a short period of time, and
became one of the most difficult to control pests. The proposed research is designed to
develop a new bait fly, using a attractive color and an active ingredient. Different
attractants and active ingredients from previous research have been reviewed. A series
of laboratory tests will be conducted with different formulations of new bait to evaluate
bait efficiency, including preference and mortality tests against flies under laboratory
conditions.

Results/Conclusions

In this study, tests were performed to evaluate the efficacy of the new fly baits with
different colors against the house fly. The result obtained after a series of studies
indicated that color blue bait was most preferred followed by white bait. The result
shows that the less attractive bait was green bait followed by purple bait. Further
research on bait studies are needed to make white and blue baits of color more efficient
against house fly, more need studies to be done.

Keywords: housefly, color bait, preference test

186



PD 23

B A TR EF 2 B F TG
Development of artificial diet for bu Ib mites and evaluation of their
benefits

FRICHE M2 E
Zheng-kuan Lin , Wen-Hua Chen
IR N S - S i %75 # % Department of Plant Medicine, National
Pingtung University of Science and Technology

T BT R 2

$24% (Bulb mites) & &%2% 37 % (Acari ) 2 &% B (Acariformes )& # ™ I B (Astigmata )
Fisft (Acaridae) 1345 (Rhizoglyphus) 5 & A i £ & T 5 - %i P

MARGPFLHAEL PIFRI2 REFT o LiFHp 2 242 82 58 -
P ahE o AW A %’%%gﬁﬁ;;w P oo FIL B A LA
THUBT LIS 2 ER FREL Sk AL RIED TR A T AHA A

1 é_{l;}‘iB\ A 1 é_{l;}‘ic\ A 1 ép;f,'D\ A 1 ép;f,'E\ A 1 é;."l;},'F\ A lﬁﬂ#le—_ﬁ?%ﬁ%ﬁ—
A 1 & 22 Chen(1990)#c & 4 1 &kt e B 7 134% (R robini) 2225 » 4 B]i {7
SEAF » B UHHCR R {21 X A AR B L A

R ) XN

AT RRRTRA 1 e 1 &‘afgﬂffx&’ % 5

GURELA S A é?q”Gé?’a 2 HihBE B L B F > 4 % 530.62~29.64% 44.2 - 45.76
g dg; @ A1 44B Chen(1990)w:"' Ad g s A1 G5EDE A 2 RFR |
BEMHAR o A 1G4 2 A A 3 &34B ~ Chen(1990):z 2 4 1 &L
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