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RopfaEfHeans vi7 582 Rk

Climate-mediated cooperation promotes niche expansion in burying beetles

LB
Sheng-Feng Shen
PEETRAS SRMEET P

Biodiversity Research Center, Academia Sinica

The ability to form cooperative societies may explain why humans and social insects have come to
dominate the earth. Here we examine the ecological consequences of cooperation by quantifying the
fitness of cooperative (large groups) and non-cooperative (small groups) phenotypes in burying beetles
(Nicrophorus nepalensis) along an elevational and temperature gradient. We experimentally created large
and small groups along the gradient and manipulated interspecific competition with flies by heating
carcasses. We show that cooperative groups performed as thermal generalists with similarly high breeding
success at all temperatures and elevations, whereas non-cooperative groups performed as thermal
specialists with higher breeding success only at intermediate temperatures and elevations. Studying the
ecological consequences of cooperation may not only help us to understand why so many species of
social insects have conquered the earth, but also to determine how climate change will affect the success

of these and other social species, including our own.

M 4tie (Key words) s 2 fife /% it (niche evolution) ~ # i %% (climate change) ~ 4+ ¢ /% it (social

evolution)
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Regulation of insect pathology by microRNA

mLe ! ABE T ER
Yu-Wei Chen!, Yu-Chan Chao?, Yueh-Lung Wu!
R SR S § 3
Department of Entomology, National Taiwan University
AT

Academia Sinica

hpas}

Btk mA R Y A2 ARG Bt R 4 T RIFLpRT Aiha B
Tk Yéﬁ$?§ﬁmﬁ§£@@»(MMMW)AmmPJ%%%KDNA@ @&éﬂﬂ
oL A 134kbe FOUEEN A - T B R o PERopA 2 RE Y HEBEATISDA R LRRE

Ao IFR A 0 - BH G FFE I 47 (temporal regulation) » @ H P B A R R AR A
A i Hp 4R £ 39 (transcriptional regulatory proteins) # IR ~ Iﬁ* L TR 0 I,ii-* & 4
BEEESEA R EF o ACMNPV ¥ R % 5 fE@ep chi wm% » L @2 R 4 57F - B 4 7E
rﬂ’}&}%}}%i % BmNPV - ”')[334- 2 ACMNPV £ 5 168 RAFApttc A5y P FRANF P+
PR RE % S L PiEPE (MIRNA) & 603 B2 & S 5] drosha 82 dicer Frlts -
AcMNPV { 7 & 4 7F ‘w2 o &g 28 AcMNPV v BmNPV 0% i & - 7 i £.% 7| miRNA 73§70
S P47 miRNA 2 4 & 5 A 457 F efbom 3 B % 55 16 miRNA 0% 1 o 2 % 4 3L AcMNPV g
FFES A F miRNA $rfl s o4 F L 30 TAR EAPDFE Y FRASMP 1AL D
miRNA B E AR PF L L - B SRFREN B Sdom Hivp R Fa 45 Y
ORE D AT oA EY AR FAA NS BT R -

]

B4t (Key words) © 1% ﬁ%ﬁr‘,% (baculovirus) ~ #-] % pE1% & (microRNA) ~ # G (Bombyx mori)
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Factors resulting in broken-kernel of different varieties of stored rough rice

BEE S
Me-Chi Yao, Chi-Yang Lee
Frirh L R g RERRTEY B 2
Applied Zoology Division, Agricultural Research Institute, Council of Agriculture, Taichung City, Taiwan

SHAEE B AN 200480 1 & R A S ALALE FIAEA XU o AR TR R, N ]
PSSR (TSR 15 1 1R B BT o AR AL T BB AR it ﬁé“ﬁ 2 J:L’i’a@ﬁi’ LREE S e
:rfrrat IR BT ERAGHEA IR P T AT 50 2 FRAESAHEDS

RPN IBE R A TR AIBERY 124 Qi‘i‘%r‘%?fé FORF R - e B fSEREL
o NRFHLRRI T BREAEAREDITRL 2 5D A F L fepo A H R
FRFALEVFH e A ¢ ZAFL BRBF - TASLT 2 AL T - AY R PRI &
B~ RS g T AR AR BB S R Rk #E e TN B A S i S 4
Hu

AETfFSd X iR B FF A REFEHETHE - t+_,‘.\ FEE o fePRdE S ha 11
Bh il 5 459% ; A I5EE 0 E41.9% - L EBHFF éﬁ?ﬁ’ﬂ B2 ‘-"ﬁ%@‘w]ﬁ‘ rig e o ik
2.03~20.7% ; H R 5 9 022~028% > AF T A 5 T 2 AT E o AT R RIS L 5

B 11 853 8% 11 5 B 71 58 iF 40.3% > 4 & BT F)5 1 .uémﬁaﬁauwﬁﬁﬁrmsk ,
ik 2.7~182%  #HRBIFF IR IKR DL 4~5 8 > 5 1.08~1.69% > T A 5T F 7% 2 T 0.06~
037% - KB A B EHT > sBB LR EE2 58 11 5 ERadpdhm s Sant g
FA iR & fEEE TR o

M4t (Key words) @ #5355 (varieties of rough rice) ~ #4F #]+ (broken-kernel factors) ~ 5 = 11
% (Tainan 11) ~ 5L 9 85 (Tai-keng 9) ~ 5 B 71 %% (Tainung 67)
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Effects of edible whole milk powder emulsions on the mortality of Tetranychus
kanzawai Kishida in Phaseolus vulgaris L.

YT
Chi-Yang [ ee, Me-Chi Yao
Frh¥L R ¢ R ERBRTRY P u
Applied Zoology Division, Agricultural Research Institute, Council of Agriculture

RPN S HRA ST ERIT 28% WA SRABIGI & T RHEFHH N S S
AR 0L {;ﬁg’ PR R E AR BT R M B8 RSk A o AT R
HREM R R EARG WBEET Y TH > Tween 20 R)EE R B Fi2H list 4B> 2 W L ¥
FHEORARA AT oI PHEFTHAEFE L EFHFNETRP I cER O FE BT 2FEXRT
AR e 3 24% W +0.05% Tween 20 ~ 4.8% 454 + 0.1% Tween 20 ~ 20% £ i &7 R4
#3000 2 f k-k 4EH O FRTX EFFE2H > L2 EATHE- S - 5 1xFe i
Frion Bids » wEH EihHc s 517375406 2 687 & - % 2= &5 % 7 X F/53%F 90.6~98.2
3 99.7%° % 2 KW ES % 14 X BFisF 82.2-98.6 2 99.9%-: Bk % % T 4.8% Wi +0.1% Tween
20 2 5 £220% 2 AV REEH 3,000 BAp I EERE c R 2XFEEBP I BE%K %
ZEoah FahBcs 693406899 % 441 & o 5 2 WL E T X aF 812982 % 99.6% ° F 2 =X
HELF 4RI 756945 % 99.9% B S E F R E T 48% Wik +0.1% Tween 20 £ 5 &2
20% B AT RIEFA 3,000 BAP OIS EE R o d U 2 X% ESEALEF S 48%
# +01%Tween20 5% 2 XV rH|FE BB AT © 21 X o

B4t (Key words) @ 2 Fa473s 54 7% (whole milk powder emulsions) ~ ¥ & (Phaseolus vulgaris L.) ~

A% E Y (Tetranychus kanzawai Kishida)
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The effects of habitat manipulation on rice paddy ecosystem of eastern Taiwan —
Cilamitay and Shin-She tribes as example

ST R HEE i*%‘—i%ﬁ
Sung-Hsia Weng, Li Lin, Jian-Feng Chen, Chih-Ying Yu
Frclu ¥4 0 ¢ WEw R Feo sy

Hualien District Agricultural Research and Extension Station, Council of Agriculture

= L?P%*‘Iﬁi%ﬁ’fﬁiﬂ_f"r/%im 'ﬁk‘% 4’—’”’”} Bl e eNod: R *#‘”‘f 'J‘%K/ ’f“'xu?
FAAIELFAL RE O FFRF PR TS NS 2 B RS TR e T
Mo AF2013E 41426 POFIAAFR FPRERAFLESY AT RBSEER
W E SHREE P ROL Ry 2013# 127 A2 1R# 7 7 ff P R oA R F 3
Wokfen Bos s fifd1iz B Ry od g A i\vfiﬁi’ VoObRGET F AR ARLZE
PamB il B ORI AREAZ PR AP I REDP TR AR
PAAERE TRz o AP s F A B ulcforr ik Hlic2 B S A RS H S RAS
AEADIARD T FR I TP TR AZ A REFH G 19.0% BRHEBY %91165% 0 2
KRGS R AR P Aty fTa ‘SFP\ “re’%ﬁ’ VEGFff R AREPEI NG HRED T o
LiFr2EDTAE PG R é‘wiﬁ REE AL £ - SRR NE BN SR N iwm;ﬁr:‘v
Flxr e 2 £ 3")?‘7% LR B *”’)ﬁ‘vw ’f’fﬁﬁk*‘m#x”’%ﬁﬁ"‘i“zﬁ‘“ - %Ll
e

M4t (Key words) : ## #& i® (habitat manipulation) ~ # f 1 ;% (ecological engineering methods) ~

4 175 (biological control) ~ 7 # B ¥ (organic cultivation) ~ -k #&v  (paddy
field) ~ 4p ¥+ /& (indicator species)
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Study on biological control in cabbage farm by 1nterm1ngle with flowering plant

FRE SHES S HT
Li Lin, Jen-Fang Chen, Sung-Hsia Weng
TER R Lrioa s

Hualien district agricultural research and extension station

AR b - FARTHEP LT LRI FH R EFEREIND I ET ATk RE%RA
HE20mEehd Eo wid L-dFHIEY (87¢ &) A TR EBETEY T
G-BLXRBFEIRTYPEIE RERI . §mn 278 (Episyrphus balteatus)= & # # »
ﬁli_ﬁl:'éﬁ-%ﬁ-ﬁﬂ 1510 m Ay EfEtht apiims B{cdi R A A 9 5 13658 £/30 4k > #7 &
BEEAUG 5954~ M%’%Wg%@#Puﬂaﬁ%mi%mﬁﬁﬁmﬁim”ﬁfj°F
A 30x30me RPEFHESRTEZRE AL LAY FFS A R ERAT >0 R ¥
RIS A Ay BREEAABSIRI N - B BAAF FEKE BAMAALEARD
BE T AT AN R T L 6.5% 0 ML 33.8% > ¥ - B {5 RS B R AT w
FRAFEEIRAL TOL PR NHB RS EAEY )237 £ A SR A ST
PTIAfF EES AT RFER S R EOF RN T AT LBk o

‘?&
*
-2

M4t (Key words) : 4 ¥ (cabbage) ~ 7% i¢ (habitat manipulation) ~ & i (repel)
(striped flea beetle) ~ 27 & (aphid)
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¥ € % A bth % (Tessaratoma papillosa: Hemiptera) 4 # £ & &
Nuisance and distribution of Tessaratoma papillosa (Hemiptera) in the metropolitan
environment

F A& PEiE
Ji-Sen Hwang, Min-Yuan Ho
L4 A FERRRTFES S TR

Department of Earth and Life Science, University of Taipei, Associate

AL ELMPERERR #1145 % (Tessaratoma papillosa Drury) 2 & ]“:l Ah o FITE KA
ety ka3t g
3B A2

? ;V% PE'FE;_ ﬁ*ﬁlg\-ﬁﬁ}ijij,(;‘%j\ fﬁrﬁ/\:" ?1_ N \k—yoﬁﬂiﬂ?}(]‘j
13 iﬁmﬁﬁi#ﬂgﬁ(%l"\E)ﬂ§%~ﬂa’+m@ﬁﬁ%§ﬁﬁ/‘
If]‘\ % Sp e f’;\ﬁ/él B AR 2 1E1’717_:§ ’}’g;}vv “h;"‘*f*fﬁ ?‘\F%E - 2014 '&F$§. J—_\;t;?IFL ;3%"[‘;\

odoo ghHcE 3 A HR O LREAME R LS B BE A o £4T 12 B F AR E AT
* 8 BT RIS s’dxfﬁ?f %‘ cA T EA A 1,000m 2 L E o BAH R R G RS &
BHZAEYH 2 AF AU BFACEL S REETRIR PR B TS
AEL g d 15 B (50 m) » T H PR o B RIRB Y X B PRS0 A AL IR
B R @3 R FARAFRERE ) RERFR R BEF o AT EB20 A
LR r 2 X T EER AT I FFFI (RF RV FIOGI F e s (£ e R)
ABFEAEIETIR ~FB S R Gk s ATy 204 i &5 5145 & (hypertrophic scar) %
A REEBeRLRO A FE L TR RFESS TR R o ko BRPB-ER AR S
Rep e PR ET H2 gk FL R B RATEL LG T A M E et 4y EAST
Apis o WAEAFEBEEEDT

M 4E:@ (Key words) @ #F &k » &48 (Alien invasive species) ~ 2 4= 1 % (Tessaratoma papillosa) ~ % /%
&/t (Koelreuteria elegans) ~ %< P> (Dimocarpus longan)
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Evaluation of the efficacy by spraying insecticide at different intervals to control litchi
fruit borer (Conopomorpha sinensis Bradley) on ‘Hak Ip’ litchi (Litchi chinensis Sonn.)

EES RN I I N S0 SN S5
Tai-Chuan Wang', JenYu Chang?, Shou-Horng Huang', Shu-Hui Li', Jer-Way Chang”
"ERR R LR § R ERRTEA L ER%R A TR R
Department of Plant Protection, Chaiyi Agricultural Experiment Station, Taiwan Agricultural Research
Institute, Council of Agriculture, Executive Yuan
2iErc R LR R LSk L R A TH
Department of Horticulture, Chaiyi Agricultural Experiment Station, Taiwan Agricultural Research

Institute, Council of Agriculture, Executive Yuan

# ¥ fmik (Conopomorpha sinensis Bradley) 3 Z % F 2 7HenE 82T B Y A% F F

o BIEFEFTF AL FENTE c AFTULE :ﬁ»w; WA BRI EE Y TR
A T2 B AR ] M (Fenthion) »S o815 20 X B4pie 7% % » NAEIE 10 2 15 X % &
1=ien 58 ARG FES 2 Jf 7% E2 A2 REYE DRSS Y TS EHRE R
ﬁ@ﬁﬂ?ﬁﬁ%aw%%&mef FoX W REAIIR AR VLR o R NI R
¥RAEED At R R A e F SO F R T A R 4 o B e B R
%ﬁwﬁﬁmx%”ﬁlk’ﬂ*%#%aﬁsrﬁmf

i

gﬂ(
i ”»x

e

p3?&ﬁ’1$§%%?%¥8ﬁi$
1 3k2 g2 5d 38% Pd 23 82%; jRE* Bud g 7% Fusty [l Gapd u) % 38%
hhw%’ﬁbﬁﬂg%iﬂ’¥4*&ﬂﬁhP;%ﬂm%ﬁﬁm%éﬂoﬁkﬁwﬁEZFQ
BOE kAR A BRI BFRITEERE 0 AT EHR RS e o Rt
ﬁp"#%@m&myﬁﬁﬁi%ﬁﬁﬁﬁ%ﬁﬁmwﬁﬁ$ipiﬁgii%iwﬁ%m#?’

ARTERAESSPR O HE TR F F FUE DL LT E P ETIRF LT R E
LA A

M4 (Key words) @ & < imid (Conopomorpha sinensis) ~ 2 #|17 ; (spraying insecticide) ~ 2. ¥ 2
1= (‘Hak Ip’ litchi)
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Difference of Invertebrate Composmon between Conventional Farming and Organic
Farming Water Caltrop Fields

FRIE ~F 2D
Han-Yi Guo, Wenbe Hwang
R Y it s

Department of Ecoscience and Ecotechnology, National University of Tainan

AFPTHEARGFE L BT WE L0 AFI PR RS 22 T A ER A R ad o
£ B 22013 & 6~11 7 1§ mti* WELoZA W LERFE S HEFL LA v 3P F 4
BIp AP NI I B R T BT L R B L BEEPT R T E RN
Jfdmd 20145 3~60 b BF AT S HEORELEFNE AT BN BT AR
e & 2 ¥ & T8 (Galerucella nipponensis) B * 3 » AAA %> 27°C> L/D 12/12 4 &
I - RS B0 5,10,1520°C 4k RIE T 5 WL RT G AYRE et fric d iuhA R F
RO NEF NG WERAPIZ PR B A FEFTAER T SRR RESF T
FHE Rk ?’ﬁ - B3 n ¥8 (Polypylis hemisphaerula) ~ 12 ¥} (Cipangopaludina chinensis) ~
#aF R (Parapoynx crisonalis) ~ f =+ fi (Diplonychus esakii) @ {f 7 % &5tk } 7 2508
(Whitmania pigra) 7 ¥R1& 5 5 % &£ 5 % & R ¥ &£ 784 (Galerucella nipponensis) > @ f {7
Pl - PR LES X—F’q‘ » ¢ 17 % Shannon-Wiener Index T35% 02~ @ 3 #T355 051 & —‘Fl’z
alF LR (Wilcoxon-test: p=0.109, n=12)

B 43w (Key words) © % & (Trapa natans ) ~ ff 7 72 (Conventional farming) ~ 5 # 72 (organic
farming) ~ ¥ & R ¥ £ 7 & (Galerucella nipponensis)
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Evaluation of Photorhabdus luminescens (Taiwan isolate) as a potential agent against
invasive fire ant Solenopsis invicta

LIRS S A R A
Yu-Fang Tseng', Chin-Cheng Yang’, Ya-Chun Chang’, Feng-Chia Hsieh®
LEFE R IF Y
Department of Entomology, National Taiwan University
PRA G R EES S PR
Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture
HCEE SRR R PNV SR LE
Department of Plant Pathology and Microbiology, National Taiwan University
TR R FEFFEALS R

Master Program for Plant Medicine, National Taiwan University

The current control strategy of red imported fire ant (Solenopsis invicta) in Taiwan recently has been
switched to long term containment, suggesting the urgent need of alternative approach over bait
broadcasting, such as biological control. The current study therefore attempted to evaluate
entomopathogenic bacterium Photorhabdus luminescens (Taiwan isolate) as a microbial control agent
against S. invicta in Taiwan. Mortality (94% in average) was observed when feeding S. invicta with
non-filtered bacteria broth under lab conditions, and failure to re-culture the bacterium from cadavers of
workers suggests no bacterial proliferation thus bacterium-derived secondary metabolites as a primary
cause for the mortality. Workers were then fed with filtered bacteria broth and reached 95~98% mortality
in 10 days, indicating its fast-killing property even bacteria were excluded from the broth. Larvae fed
with filtered bacterial broth possess shriveled body and were found dead in few days after treatment,
suggesting that trophalallaxis may assist in transmitting secondary metabolites among nestmates.
Semi-thin section revealed that most of internal tissue structure of brood cadavers were tattered or
smashed possibly resulting from apoptosis induced by toxins in secondary metabolites (e.g., Make
Caterpillars Floppy Toxin, Mcf). Combining all these results, the present study illustrates the
effectiveness of secondary metabolites from P. luminescens as a new class of pesticide in controlling fire
ants. Future studies should focus on its flexibility and compatibility with other biocontrol agents or with

conventional management approaches of fire ants.

Key words: bio-pesticide, Photorhabdus luminescens, red imported fire ant, secondary metabolite
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Studied of ants 1nvest1gat10n and ants control of pitaya in Taiwan

EEERE £

Yi-Chung Chiu, Yu-Bing Huang
BERRATEY 5 e
Applied Zoology Division, Taiwan Agricultural Research Institute

iz4¢ % (Pitaya or dragon fruit, Hylocerreus spp.) Hin A 41> 3 ARAR £ 2 Fr@2£F &

B 2RLEGHFE 1200 2 F 0 o BT AZ B EREMFTAEL o AFT BN 2RLE
WEESAF FRIF MO SP H va R Se B BL N TEZEPER R
Tldc % Fl B T 0BIRa AR &0 P W E AT 11 #80 ¢ 35 Solenopsis geminate, Pheidologeton

diversus, Polyrhachis dives, Paratrechina longicor, Anoplolepis longipes, Crematogaster laboriosa,

i

Monomorium chinense, M. floricola, M. intrudens, Tetramorium nipponense, Technomyrmex albipes ° 7

WAk e g R b s F¥EE T KRBT DR T VR (Solenopsis geminam) 205 RO RIK
(Pheidologeton diversus) > ¥ B v * 3t gt Vigkenfr o8& > FIE 5.~ 2 T 2 B uaH >
RO OTHOIERS G T 2L R B hd ) VR AR R 1T R P B ﬁ%v$%4ﬁ@wé?i2%§$
pooER 100% R F o A NERRBAT B R BF W 8% R F o KT AR ¥Rk 2
FISIRE A M o F L E M MR 2 T G L RAEAE (70 R 0 Bwh ALd| - B
o RBREFLFIoFTER0% b o B ew BPE G OpIRARIRE 4 R R ks o

M4 (Key words) : ‘=% % (Pitaya, Hylocerreus spp.) ~ % & (investigation) ~ F# 75 (control) ~ &5 &%
| (ant’s baits)
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Monitoring Asian subterranean termite (Coptotermes gestroi) colony activity in forest

Mmigag gl EpE Y 2 us
Chun-I Chiu', Hsin-Ting Yeh?, Ming-Jer Tsai**, Hou-Feng Li'
R TR R
Department of Entomology, National Chung Hsing University
TR AR AFTRELE R R LA
The Experimental Forest, College of Bio-Resources and Agriculture, National Taiwan University
R LB R EHREETRE b

School of Forestry and Resource Conservation, National Taiwan University

hRkon B AT RS ik (Coptotermes gestroi (Wasmann)) »+ 2012 # &R = & %+ 5§ %k
BT TEAF RSB PR FT NG AITEAR 2 AT A 2013 £ 0 42 A
Ay Taud e Fe 3R e BHEE o B ARES R8> 5 AL Aol
EOERGIRPAER > RERTHEFAEHBFEEY A0 2T R o S A I3 RS RY
PG AR R 2 B T AT Rk FohE S B T R 2 B A E Rl I e i #p“/zéogﬁo
¢ AR b B R RS R ) féﬁi“%%] d SRR H R A | 430 127~282 8 & 2
FomnBEMEeERLE S KB UTERE IR mapERY G - ¥l § e
TRl 22013402014 0= w P R EDIRETE RO KT RGO OB E AGr e 2L £
DR AVEFE AR I BN A S PRIMA B T LRI ORATE RO R EARE B IBIRS 0 iR
ek & 45K YrHE 3k (Anoplolepis gracilipes (Jerdon)) ~ % {5 $% * Ef 73% (Pheidologeton diversus
(Jerdon)) ~ # F + Ef Rk (Pheidole megacephala (Fabricius)) 2 2 5 # 2 & #% (Odontotermes
Sformosanus (Shiraki)) > $& B8 F A7 i ¢ FrH| AT R MR A58 B EH o

M4tz (Key words) @ #F &k » &4& (invasive species) ~ #7& {7 5 (foraging behavior) ~ #3z £ 4 2

(mark-release-recapture method) ~ % & 4% (seasonal pattern)
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Host plants of the potential vectors of Plerce s disease at Hsinshe, Taiwan

TEE RS ELE TR
Hsien-Tzung Shih!, Chiou-Chu Su?, Che-Ming Changz, Yu-Der Wen®
'Er R AR § R AR B b
Applied Zoology Division, Taiwan Agricultural Research Institute, Council of Agriculture, Taichung,
Taiwan, ROC
TR ELR R EFS A PR F e
Taiwan Agricultural Chemicals and Toxic Substance Research Institute, Council of Agriculture, Executive
Yuan, Wu-feng, Taichung 413, Taiwan, ROC
MRS AL S R
Department of Biology, National Changhua University of Education

o PR G o HRFTEYF F (Kyoho grapes, Vitis vinifera L. X Vitis labruscana B.) 2
BAF FERCEGFHRGF AR LR (Pierce’s disease > M T ff4E PD) (R & Xylella
Jastidiosa subsp. fastidiosa) g F > &= % REAFA o PD S8 Aenfem T > 2 T EF D
¥/ 5 A (confirmed vector): & & & F{RB~ & j (xylem feeders)’ & 45~ 4B Iy 44 (Cicadellinae) £
%39 7% 384 (Aphrophoridae) o & £ F *t R4k }*E‘. EPDA FH e FIAARNE RIS
% (D-vac) # & A FFivB~8 H o RHRIE 1048 0 ¢ 58l (Platypleura kaempferi (Fabricius)) ~ —

‘é-é;;_%;‘ 7R (Clovia puncta (Walker)) & £ IWEE A RIE (Ariptyelus auropilosus (Matsumura) ~ 58 & 4
(Eoscarta zonalis (Matsumura)) ~ = # ¥ 38 (Cicadella viridis (Llnnaeus)) ~ v k% 8 (Cofana
spectra (Distant)) ~ v # +~ #£ 18 (Kolla paulula (Walker)) ~ 2. & + £ I8 (Bothrogonia ferruginea
(Fabricius)) ~ 2% 52~ ¥ 48 (4natkina horishana (Matsunura)) £ Xyphon sp.o p et RENLEY
%ﬁ“\:} PCRA:\—"J-%ﬁiE'Jf'IXfastidiosaA:\—"*E‘flj—f; v @ dED B EIE S 2R K EIES g %or < I
LA R B (potential vector) » H P v i X FEEr 2 B 4 ;mi,? fep BB g e B o kg
THELEANLAF I, DTS SR FRCAT AFAEL I PRS2 B2 S Fetp fe 5 B
FHRBAREY (FCRRISTIARIRZ R BRE L) 4«;@%’ A BRE KR BT A
=R ¥ ¥ (Bidens pilosa L. var. radiata (Sch. Bip.) J. A. Schmidt) £2v§ix% (Commelina diffusa Burm
f) 14 3 AEAA A2 FAEY ) TR R W (Mikania micrantha Kunth) 2% 7= F 4 &]
(Ageratum houstonianum Mill.) % 6 f;é_fﬁiﬁv Rl AR e A EESE L Tﬁ.ﬁ‘j’ (Broussonetia
papyrifera (L.) Vent.) P % 2k + il F 2L 54 o

Matie (Key words) @ § § & £ #75 (Pierce’s disease) ~ A FT#%8~ & 4 (xylem feeder) ~ /B &4 /i *
£ (potential vector) ~ % i {& 4 (host plant)
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Studies of the behavior of Asian citrus psyllid (Diaphorina citri Kuwayama)
(Hemiptera: psyllidae) on the vectorship of citrus Huanglongbing pathogen
(Candidatus Liberibacter asiaticus)

e 1\;#4;@;2‘@?@@ 3
Pin-Shin Yu', Ting-Hsuan Hung?, Shiuh-Feng Shiao’
TRE AT FE AL oS
Master Program for Plant Medicine, National Taiwan University
ELEEE AR 4 R R R
Department of Plant Pathology and Microbiology, National Taiwan University
ORI SE ST £ 5

Department of Entomology, National Taiwan University

i %”f,% Pave ®BF O EERT KPRy FY s APt PERP o E 2 AR
R s «%Eﬁﬁfﬁ% Bap ik s e EE G oAl wigd T AL (Diaphorina citri
Kuwayama) #-4 @3 p %7 2% c 53 2 RFF A S H MR AL AL a1 272 & o 287
201487 0 gEd A S AR (R 1164 § 3 8) AT T R A B AR
M FR (308 x 28 m’) > 1B FTr BRenA i b R N 2 A g o B R B 0 AT D
*‘if@f\g&*&&‘s,ﬁ n B R R PRI R AT R LB AR/ F - AT
YK 6~Tme w T ehR B ¢ FH M P RKATT 7 AP z%ﬁ“d 16T — e -
A A TR A e 2 P RF b v - R R e A F T A X HE S F A
PR GEER P RRHRO LT ) BRI P AL FLEE G TR0 B
LIRF2ZERZ N 2 RAHPR AR NG RTL 5 &4

M4t (Key words) © 454 414 (vectorship) ~ #f4< (dispersal) ~ # 1 i 4 (host preference) ~ I ' 44
# *du (Diaphorina citri)
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Al-13
LR ) R A R R
Development of the plant volatile bait for oriental fruit fly

FHE Mgl
Yaw-Jen Dong, Chien-Chung Chen
FraB AR § R ERB TR BP0
Applied Zoology Division, Taiwan Agricultural Research Institute,

Council of Agriculture, Executive Yuan

AEE T ORI 2 L % P s 404 2 A 4 (Plant Volatile Bait, PVB) # 4 > % ¥ i
PEAABATEE b0 PR AR TR P o N eH Sx5x2m) Pt RILA R B 2 o
Sl 21Z 3 PVB AT LS S Fmepl2 Aotk o RS F 5 1 p TSRS
A w5 85.3%72.0% 60.3% % 62.1% ° 3t Apa 4 i PVB S 3w Bk fRde B s AR 4]
Pt e~ 3 9 AF I AT HEASAIRT LS R FBrES A0tk 0 g% 1 p TR A WA
81.3% ~ 74.0% ~ 72.9% ~ 50.3% % 49.5% > AE;= PVB $HR P L = % 57 Werp 8 3 Bk 327 %
PEH e P REHEPN A NRH 10232 4 BHIIHBPREAHRAIL G FFWFEBE > $E 1T
o B A B H_86.9% ~ 96.0% ~ 94.3% % 92.9% 0 R IE % A& PVB ¥ AP R A HoTEk o 3
AR 2 PR FET 8k PVB BEMEAEHR 2 R AHRBE - Rl TR T F 242
PR E o BENZFH 8 ET THRT F A NE 5.0%, 20.0%, 35.0%; 40.0%, 50.0%, 80.0%;
40.0%, 90.0%, 95.0%; 10.0%, 45.0%, 75.0%; 35.0%, 50.0%, 85.0%; 50.0%, 75.0%, 80.0%; 60.0%,
75.0%, 90.0% % 80.0%, 80.0%, 100.0% » "/ PVB AJL % % 4 T304 3 F 5 « 30 = % 8k %9 T
ok A& Pt dics B £.0.05, 0.20, 0.35; 0.40, 0.75, 0.85; 0.45, 1.40, 1.15; 0.10, 0.45, 0.75; 0.35, 0.50, 1.00;
0.50, 0.85, 1.00; 0.65, 0.95, 1.05 2 0.85,0.90, 1.15 > » €2 PVB % % § T 354 & Pt dcd 4 o+ if
HEHREERT P T T 2 PVB SHRPEEL S R FIBE Ao o b Bl S
#% PVB $" M & F AT AR xSk BrvE w g A k4aad o R 2B PVB 3K R Fuspioa
T mFiE- 37 EFEFERETL -

M4 (Key words) @ & > % 9 w& (oriental fruit fly) ~ £ 4~ 423 £ = & 3 42 (plant volatile bait) ~ F#

7 (control)
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Al-14
KT sl £ A F MW R H 2T
Studies on the use of methyl salicylate to attract beneficial insects and reduce cotton
aphid population

PR AR A -2
Yaw-Jen Dong', Chien-Chung Chen', Shaw-Yhi Hwang®
"ARR R LA R § R R e
Applied Zoology Division, Taiwan Agricultural Research Institute,
Council of Agriculture, Executive Yuan
LIRS I Y
Department of Entomology, National Chung Hsing University

THAATAFELE RS R farxdl g Z 2 82 M0 A 87 %3tk 0 R
%ixshordr 3 B (109 ha) @5 8 2 F ¢ Ah47 (33 x 28 om) KPR T M BH B H G4
TR o WK% P EAA (Scymnus sp)\ = 15 EA S (Cheilomenes sexmaculata) % - 2. ?ffﬁ (Orius sp.)
FAR Rz A B ) DB RYPRT e TR A R A (TR & 28

CHEFRTHEBESH0S L] “Ff\wﬁ FOEEART R T fig RS e T SR R R A B
40% 238 FNHBEF34Z 21 8 R REFLE NI I SHFEL T BIAL  SH B
(Syrphidae) ~ % %734 (Chrysopidae) % 4% 3% (Hemerobiidae) » 18 $#c® ff> ¥ rJ e 82 43 R e B 47
FRE2ZBE " EHELE 05750 x50 x S0 cm 8¢ > [ F A2 (BEAE 4L 2
PEERGE) R 20 & 284087) 0 58 A B H KPR Aol T iR ol A 87 iR
AT R A AR RPRET fa R ETISE PR AL T ERE S 4789 & - F R ERFL
Fofep s b apfERd > AT KPR mERETEE R E AL HEERE S 456
§om KPR fadle TI08 ) A Hedd 5 96 & %ﬁ%ﬁ%?ﬁﬁ@.ﬁ I H R AL
m FHEOHF RO RREBHREF N D2RBL DL FE AL AFOREUIIRAZIER S

ARG ADAY RPRY frdle THE R AR TR AT A S AP 58 &
%F“%‘;g HHRBES0T L o FE P EERSEE  RPRT I L T v;.élv}ﬁ’,ﬁ:&?’;;jv’,wg Mo A Pq‘ﬁ«ﬁ
FEHELE AP KPR BELATAEFEF BT TARE IS iﬁ" T A RIEE
Fe o EalaEHTA2FIFieaE W& HRE%K -

M 43w (Key words) © £ 3 34 H40% 424 7 (herbivore-induced plant volatiles) ~ -k 1§ f& ® fig (methyl

salicylate) ~ f #7 (cotton aphid) ~ 4 & ¥ (predators) ~ 2 4~ f# i (biological

control)
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A2-1
o ABE e R A s J 4 By
Characterization the insecticidal activity of Pseudomonas taiwanensis toward
Aedes albopictus larvae

AR IF ¥ LINE S
Yo-Hsi Liu', Je-Ruei Liu®, Rong-Nan Huang'”
LEEE S IS ¥
Department of Entomology, National Taiwan University
R R =R e R
Institute of Biotechnology and Department of Animal Science and Technology,
National Taiwan University
ORI S § R E AR

Research Center for Plant-Medicine, National Taiwan University

AR AT SR EE e F Y s f A SR EE e E LB R A AR A 20 ) R
L iR E AME TN R R 0 Rprik s f g o E e by FiR AR AR A
WALR LM BN B A RE e AR T AR A o o i
Sk 40K T R e i +%%ﬂ“*8mé****’@ﬂ4*%¢’f%%ﬁ
By g ood w b Mnddx 5B e F R ARG UL 0 e 09 Rpmix e ) %
oA EE R FL R 16 PR T A S0% S oo BRI A C U s R i
$192 %48 (Drosophila) $ ¥ f s figk 7] TecC (1. Agric. Food Chem. 58, 12343-12349 (2010)) iz £_
AL E R SRR e EY R % B2 BAEEE RS TecC AT b T EFER
13“1 (121°c, 3Om1n) CAEEE § 2 e fﬂt/'*’ Bfyifton 2 ¥ TecC Rl (knockout) £
OB FRBAEREE A (B SBER L FRHE A s AL LA i
TR (WeBft) AR RAL e - BERS oBFBRIERFE FRERI BRG] -4
Mo B4R L kAAE - 2P RAR L ES o

M 43w (Key words) @ v smtix (dedes albopictus) ~ ¢ % B8 ¥ 7] (Pseudomonas taiwanensis) ~

Py -;Fi S #  (metabolites of culture supernatants) ~ 4 3 3 2
(Bioinsecticide)
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A2-2
AR EFESHS L PR A FERE
Larvicidal activities of leaf essential oils from six indigenous plants on
Forcipomyia taiwana

ez vmagnlsmE g
I-Yun Chang', Sen-Sung Cheng”, Kun-Hsien Tsai'”
"R A REFLEY
Institute of Environmental Health, National Taiwan University
HCEER AR & E 3N LV
The Experimental Forest, National Taiwan University
SR A AT DL L E

Department of Public Health, National Taiwan University

+ B (Forcipomyia (Lasiohelea) taiwana) 7§ fi-| 2dx > 3t 1913 # g R4 ¢ (8> 1 5 ¢
Rt xd o SRS S BRIEP R S AP RER  BHMC) AR 3R
§o ket dl A4 SRR 0 8 R ANER Glid bl REBBF P BT
DRk A L S ALY R R Y B BRI RS A2 B 2
HEBSfAMERE S -G T R }E&—F‘ci\. RAL A s K G R RO ) 2 AR

FRhAER e AT TR R AR A BRAEEE S BT R IR SEE L RS ATER
fendrfe s ST I Z #fer #22% FPF NRA AT o r 2ol (Cryptomeriajaponica) .
2 ¢ 4 (Cinnamomun osmophloeum) ~ i 11 % (Clausena excavate) ~ -] £ # (Cinnamomum
brevipedunculatum) ~ ¥ Zk#t (Gaultheria cumingiana) % /£ F # (Melaleuca alternifolia) % = &+
IEFEIHD DA L FUREFRR - ERESETC AE I B RRL BRIFEEA
BT HY ) BB LA E SR ek G kR S 158 mgem’ TR E 100% ;
BOTRARE T M R R EHE T M ok = i a‘%-}é JER G 316 mg/em’ ¥ R 100% 5 2 m;
ool EHETF HHER Y 31.6~632 mg/em’ 7 i# i 80% b o A kA HHN AR XN EFT %
FAen BAYE > FFEH LRI A R NS E R PRIES A L B2 ks o

1_.

’ﬂh—'ﬁ

M4t (Key words) @ % 4% ¥ (Forcipomyia taiwana) ~ #% 7 (essential oils) ~ # #.75 14 (larvicidal
activity)
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A2-3
A FA 1] ARG R IRE 2 TR
Monitoring of Taiwanese field diamondback moth resistance to 11 types of insecticide

ml 2o, 12
Chia-Che Changl, Ju-Chun Hsu'?
EEEE S SE S L 2R JX 1]
Master Program for Plant Medicine, National Taiwan University
SRR B E

Department of Entomology, National Taiwan University

‘| F & (Plutella xylostella (L.)) Bz p & f > P vk A5 LA 3 ERFEES
PR FBRE AT A I PR B ERE40~50 R EFE £ o FPN ) FAP L & U ERPD S
Ao H g BB S AME PR G SARER L FUREEE S T B0 P R A A 2
B A Fp AR b o AT 20132 2014 E BB BARLFERFEEAT ) E
B 10E Gk R RIEE 1] FRAEH > BEHRETHEE E R AFER S BEFEZ I TFTRORSF
BB o BT BEEERTRE ) FOp ootk b o A PR T 2 e A2 FRE
Mot B e Rl FRBER R R R LR B U FF AR 0 ER S 2 T 4R
iiﬁma‘é%aﬁuaﬁ+¥Wﬁ%ﬁma%§o&wﬁﬁwﬂ#M“WJ%M*2MZ1
2013 & %+ 11 FEH 8 H 2 fﬁw’%ﬁﬁ%%f#’wﬁwﬁﬁ%lﬂﬁMﬁMﬁﬁ?$?i—ﬁ
RE TN B FRHR I L AR E LR YRR S AR - ER Y
o BEr w ) FANEPER N T E AR R PR 2 o

B4t (Key words) @ -] & (Plutella xylostella) ~ it (resistance) ~ & i?] (monitoring)

=T hEmEHR 303



A2-4
ST EE X R
Studies on chlorantraniliprole resistance in diamondback moth, Plutella xylostella

BT R~ A8
Lung-Hsien Liu, Yung-Yu Yang
SR SRS

Department of Plant Medicine, National Pingtung University of Science and Technology

| & (Plutella xylostella) &_Fp + 1»%1437’7% FERT AP R Fietd AP g
CEER G R LAFER D] FR S R T AR R A BN T R
) E R AT A R T,\,;# & & ¢h o 4] % 3 (chlorantraniliprole) & - 3718 % 4| — >t
= feredy (diamides) cdR B W] 0t P 2009 E AL e B SR EB AR NR T 0 A iR
RE T HA S BT G B A R B e o 0 BB
Moo R BlE B ] Fuk o @ 2 d 2013~2014 i E T Rl & B B sS4 b v cal
FOHREE B FBOT N2 PRl D AR 2 B B H R X Pt v R 3,037
e T T ehui s 8240 4 T}Uq‘ | Fiftied BEME G Sl A B8 A7 BFE
Bl AR S St T 114 AET BE S BIREIS ABEE - SRS AT HA

B 4e PBO ~ TPP {5 31154 1 19 2.18 40 429 &bl FIh$H21% 344 4 PF L M 05
PAF PR fpE G M AURE E Ik R kg o d 0B RHRFIE K] FH T paE
TR B B T R PR i S A R RS B L AT R 6 55 A

<)

M4 (Key words) @ | b (Plutella xylostella) ~ $#2.% % (resistance) ~ #] % 3 (chlorantraniliprole)
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A2-5
I 2 K 88 (Ostrinia furnacalis) 125 & 5 2503 A A B % 0 B Y >0k 56
Dry traps of Asian corn borer, Ostrinia furnacalis, and evaluate the effect of integrated
control with its sex pheromone in the corn fields of central Taiwan

A SN ST PRI (- SLENE S SUINE ¥ /AN I e SLINE o 2
Chau-Chin Hung', Wen-Lung Wang , Chao-Yi Wu', Chih-Hung Chang', Yu-ru Chen?, Hui-Yu Li',
Mu-Wei Chang'
DERSES F RS EErE 2
Department of Biopesticide, Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
COA
TRA g R ERReTiTh e

Crop Science Division, Taiwan Agricultural Research Institute, COA

I 3. 3K 4 (Ostrinia furnacalis) 5 2 ¥ A £ b4t & - #3F5% p 2000 3 2014 & 1 5+
HEREFe B HETe  c R AN FATE Ao B - 2R TR &1t a? ik
FAABFRET RFFENINIE - B R FRARAASHENNE2
Hrek N RPN FHEARAALBHLT NI NIEL SR RE A RS - L IR TG
ABHE M2 AT HA % RSP ARG SREP S AL PAHAT Lerin
#1) %*ﬁ'%ﬁ%’§W$E%ﬁﬁ%ﬁﬂﬁﬁﬁﬂﬁ%ﬁ£ﬁé&’ﬂ*%ﬁﬁmﬁﬁ’?

BAF Ak RHRSWHA - K PR AABATAAZTEES » §RE A5 K #3'3F

’ﬂ£#z%ﬁ'%iﬁﬁﬁ%ﬁ%ﬁﬁ‘ﬁﬂ%w*%ﬁ$% |i+mm£ﬂz%ﬁ¢

CHB R AFAEE 4465221 334% BB FEAERE A A P HRBEBR Y
150 cm » ¢ 25 &9 % Fl 30~150 em > 3t % %}. *O X 6mAaSEHE R 30~60cm 5 F o AT
BAAEEFAR 2L FAE - FAP AT G BT MR R FARRNEART B RA
PR - kR R AEEF I ‘}iﬂa FoA2012# 17 12p 323%# 127 14 p ks
1220 traps /ha 38 7~ £ 3FH A > Bor — AT F R I 3K LE%EFE B R & 10 insects/trap/month 14 T s
e 6~7 0 L3 KiE%EH R R 2L F 5 13.5 21.5 insects/trap/month » 2014 & 1 * 28 p 3 3% & 7
117 p ﬁg%."/- 40 traps /ha i& 17 * £ M > F K LT 1 K EEH R R 5% 10 insects/ trap/ month 12
o FRARILE EREILY Fefitk i T 5040 18p 2 57 2 p AHE 67105% 3 114~
%%’@ﬁ?*ﬁﬁ@?«Lﬁﬂﬁpvmﬁm3%ﬁ?%aiﬁﬁﬁﬁgg$o

Ew

o

M éEie (Key words) : I ' % 5 4% (Ostrinia furnacalis) ~ 12 % 7% % (sex pheromone) ~ % fi ¥ (trap)

)

+ & 3% ¥ (mass trapping)
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A2-6
PE AN F A AR NA R rREBER L LR Y KT
Practicum education of malaria control in the Democratic Republic of Sao Tome and
Principe in West-Central Africa

Hfge s HRE S EE g
Sui-Wen Hsiao', Pei-Rong Lin', Kun-Hsien Tsai'?
oS BN P
Department of public health, National Taiwan University
R AR CEBRBFELFL T

Institute of Environmental Health, National Taiwan University

B AN S B AL A S TR AE LB R B ER LS R
HEd > TEREARIFG e AROFLIFEEE . LFA IV e AFRIBFI VY RAR IS
FopApbBipl TRY e 4AFIFP AR HRERIFEI KT 2 %3 R N
A & & * VectoBac WG (ITU=200/mg) » #f 4k ek # @10 ¢ 7 & & (Bacillus thuringiensis
israelensis) WA % B BIe TN A #5‘5'&" F4k ~ kP R vt LR 3 (Anopheles gambiae
sensu stricto) % # > EF 2 5 AL FER S FE - ENEF R Y ok %“E’g*“ R
HEFTE4 et 2 B4 £33 8# (Insect growth regulator; IGR) o % pb 7% »z#f JE (Indoor residual
spraylng, IRS) A %] * i B8 A A& &= % (Alphacypermethrin) e »c= (> 2 & A7 i @ ﬁv%&ﬁ

#| (Bendiocarb; Ficam VC) e 1"‘:}7‘?%{%5%% wHREx  IHEDIRAERRE  HELRET E
zitfﬂ‘p«i}%m oo R FBECAYRER BEIEFLRY ARy B4 J%lr;*"f B
NG VPR T TR REREE L R X 531% (R F RS REN B R 3
FAEAL b rRFEL DR ESE BEABEART  FR LB DA - Az fr gt £
A rRY FEOAA BRI & T i “%ﬁ%fﬁ%mﬂﬁ

«“/WH

B

M4t (Keywords) : ¥ % £ 2238 4kd +* X 4 % o F (Democratic Republic of Sao Tome and
Principe) ~ £ % (malaria) ~ g8+ F™ ¢ 7|5 % (Bacillus thuringiensis
israelensis) ~ ¥ fi # £ 3% & & (insect growth regulator) ~ % p 2 »<7f & (indoor

residual spraying)
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A2-7
Sfﬁﬁﬂ’ﬁﬂﬁiéﬁﬁﬁﬁﬁgiﬁﬂ
Molecular epidemiological surveillance of Babesia in Taiwan

BER% 144
Chia-Hao Chien, Hsi-Chieh Wang
ARHEHEFLREE AU o

Center for Research, Diagnostics and Vaccine Development, Centers for Disease Control, Taiwan

AREe BN B (Human Babesiosis) 7 i ¥ % Babesia microti & B. divergens > * 3§31 & §_
g ﬂrﬁ”wé«%ln BA-ESBTT 7 L NQESR L CHRERRHEIA A Y AEF R
A7 4% 18S rRNA gene % 5 &f]ﬂb—m’ £ 7 f# Apicomplexa f fi f X 4§ ~ ELE ~ BLSE - -ﬁ!i .
Rfgn B4 dh b F 4o 75 L% & - 1313 4§ Babesia spp. ¥ B. microti ehp {7 F o
2% Apicomplexa Bt i ¥ dh (o fo HEFME R R L M) TS5 2.4% (54/2212) 0 A BLE (RA
A~ A7 B UG B HRAS SFE L) 5 9.72% (62/638) 0 f AT & % A ] L 16.78% (51/304) ¢
20% (48/240) > @ 2T 4 S ob F A e 75 5 11.7% (38/324) - 1* B. microti % - }£ PCR %
A bk B B L R ASA B 0.97% (2/206) ~ 45 & L 44 0.85% (2/236) ~ s iz % FF G 0.24%
(5/2127) 5 wﬁ’?ﬂr-w &R B A B L 0.33% (1/304) 2 0.83% (2/240) © 5 %% & B. microti £
tkr4 18S rRNA gene &/ &£ H is b % B it 20 3 IR % #ic/ffh>t US type > -» #ic/fh* Kobe type °
B LB RY T B omicroti t ¢ ¥ T XU RS ERGHPA A RN BBEFAF  PRE

ERFAREFE

Metx (Keywords): ¥ B X #g (Babesiosis) ~ @ &% B < k& (Babesia microti) ~ % (icks)
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Bl1-1
PR FLESEARRRY L2 HE L P R F L REE P
Effect of host plant species on performance of Spodopter litura and
its parasitoid Snellenius manila

LI S 3
Sih-En Chen, Shaw-Yhi Hwang
E3 g;i«’%?&ﬁ%?,}‘
Department of Entomology, National Chung Hsing University

FAE {iif;'fffé’;’ Z - o 2 A F AR PR ARFF LT
iﬁ'”? Mzl AmR 2 F g FL Jﬁﬂﬁ%" NI < ok R F R o) el
* oo FlG X %Im*a*viné FIHRTAPREEMN  B-EFFEEFARrP BT A A BFER T
G DR ASEE G £ Tt BEF A MIEF AT S B F L ¢ e
FEFFOREFARWE TN FABTEEEF LT N ELIT L B Jw‘}:}%z:e 0 “ﬁl_ GEAANE
AACE N ER LT R EF A RREF2 oy WS EF A B8 R AHTE i B RS
FAgH Kk o AESHK P ZIFE S R £ etk Snellenius manilae $>°P- 8 3 | F L fifrinpl i
® & Spodopter litura hF A ZHEBEFNE > TIECFHA IR F ISP EILF ] R UIARR
W2 Bt AR FAISERBEP 02 RREERT AL 0 - SRERA R RBUES TR B
ﬁ%ﬁéwﬁﬁﬁsuiﬁﬁ&wx%Mﬂ%ﬁﬁ%%%%ﬁoﬁw%%%bv@@&ﬂﬁ&ﬁé
PR HE A S ABE RIS - DR BB HRER L Fire 2 R AR;MA L
RIFR XA IR JILF RIS PRGN R IAS {4 L F 3 A 058 firfiprenpl
RIAB B B S

M4z (Key words) @ B R 3| ikt (Snellenius manilae) ~ £ % e i (Spodopter litura) ~ 4 &

(Brassica oleracea) ~ % i (Solanum lycopersicum) ~ ¥+ 1% (preference)

308 GEE&SE=TIUEE =~



Effect of two begomoviruses on the life history and feeding preference of
Bemisia tabaci

% & Begomoviruses ¥ &k fi 4 F ¢ 2 B8 {aF i

1 f ERF
Hsin-Yu Wu, Chi-Wei Tsai
GEET AE E¥R Y

Department of Entomology, National Taiwan University

Tomato yellow leaf curl disease caused by tomato yellow leaf curl viruses (TYLCVs) is a major
threat to tomato industry worldwide. Many studies show TYLCVs have a negative or neutral direct effect
on the life history of their vector, Bemisia tabaci. The indirect effects of TYLCVs on B. tabaci have been
well studied, and the results vary from negative, to neutral, and to positive. In addition, TYLCVs alter the
feeding preference and behavior of B. tabaci when it acquires the viruses. Tomato yellow leaf curl
Thailand virus (TYLCTHV) and Tomato leaf curl Taiwan virus (ToOLCTWYV) are two predominant viruses
in tomato fields in Taiwan. In this study, the direct and indirect effects of TYLCTHV and ToOLCTWYV on
the life history and feeding preference of B. tabaci were examined. No significant variations between the
nonviruliferous and virus-infected adult whiteflies regarding longevity and fecundity were observed. The
longevity and fecundity of adult whiteflies did not differ significantly between those fed on the healthy
and virus-infected plants, except that whiteflies laid more eggs when they fed on the healthy plants than
on the TOLCTW V-infected plants. These results implied that TOLCTWYV but not TYLCTHV decreased
the fecundity of B. tabaci. Feeding preference tests demonstrated nonviruliferous and TYLCTH V-infected
whiteflies preferred to feed on the healthy plants. However, TOLCTW V-infected whiteflies did not exhibit
a preference between the healthy and ToLCTW V-infected tomato plants. These results implied that
ToLCTWYV but not TYLCTHYV altered the feeding preference of B. tabaci. The effect of begomoviruses

on the life history and feeding preference of B. tabaci may be different among virus species.
Mat (Key words) : # X & (Bemisia tabaci) ~ % iv§ B E il'x B # (Tomato yellow leaf curl

Thailand virus) ~  ic# ¥ £ 45+ (Tomato leaf curl Taiwan virus) ~ 2 7%
(life history) ~ B~ & i 4% (feeding preference)
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EEPNARXRIRE FPREFZFAY
Oviposition preference of tobacco budworm, Spodoptera litura
(Lepidoptera: Noctuidae) in nethouse

FHEFime o Hey
Chun-Jyu Huang', Ruey-Shing Lee', Wen-Feng Hsiao®
'R EARAFLE )
Department of Agronomy, National Chiayi University
THIRACFESFFEL
Department of Plant Medicine, National Chiayi University

LA R N AR Rk (Spodoptera litura) 2. A °F i o F L1 % - ﬁ% FERz 328
F Qx2x1m’ 2 2x2x2m) i Y F (F F5 k BB268)~ § 30 (&7 jFat#t 548 FMTT847)
ERE (FOREXED Lo fiw o P) ZAFALRGT AR HE RS ;fr;é_lr#ﬂa B2 5 302830
AOoRTHZTHEISHIZN B30 XEES A FERE EBREN AT 2
A2 S - EAF B EA o F R 10 HE X B2 AR RN B 0 3 24 ) PR B A sskcr
Buffo s PRHLE M O B 10R o M F 2 B A REY 2 PR T w R IR o BE B PR
AEE N FORBRAZ O Er o r 27 £ 1°C R 0 F X a2 % Bk B
;%Er‘r A 2x2x2m EEPN - F (5/08~5/18/2004) i i E~ fick R EHREER L 70
%= % (10/01~10/11/2004) 3 inH & ~ 302 § EPHBiEA 5 10735 5= % (11/18~
11/28) i g & ~ %302 rg‘f*'”mw::fzﬁ;; 8~0~13 fe aipdi } = FF F 2 PHIEAE L 10~
8200 g/ S o B - $1,+u S HICE R ERAE L 25345052383 PR/H - F ik
B 4 2322~157.6~ 1453 ePi /B » % = ? #B % 3009023313 P b 0 & ARH = ERA
Bl 5 227.2~276.8 2 20233 P/ o it K (%) - FH GHE S fi0F FE®RAE S 83.72-0
883 % - Eix A % 87.07-789169.92> %= EixB % 86.04~0~85050 (& tried F = Fugi X
(%) %A B 5 80.1379.18 2 7420 A 2x2x1m® #H PN » §- % (10/01~10/11/2004) # =4
E~#i02 FEPHREERR S 3103 5= % (11/18~11/28/2004) # x4 & ~ 3% & ¥ PH
Beir B o5 13323 e et - EHFRPRBL 21 2 140 R A S Y- Eginy g
%ﬁ«a FE®A L 30271709217 “Pie/b. o % - £ & A 5 211.85 ~ 149.7 ~ 257.26 “FP#2/Hi. o fe
Led = £ 5L 20419 2 233 P /H o P (%) AT $-ZHGHE I FERA
L 87.6246632~75320 % = ZixB % 8517~92.02+90.66¢ & e d F - Fix A 5 78.69~79.32 ¢
PR ip AR RS g f”l EFELEF PATY EALYREAT O FInEE LR o

B 43w (Key words) @ AL X ik (Spodoptera litura) ~ ¥ % (nethouse) ~ A “F 4+ (oviposition

preference)
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B1-4
AL (Diaphania indica) @ A8y P 287 BRm 2 B3t L BB Z T4
Development and fecundity of the cucumber moth, Diaphania indica, rearing on two
foods and its eclosion, mating, and oviposition behavior
EITH e dr s ARk EAR 2 EL EER
Chau-Chin Hung, Wen-Lung Wang, Chao-Yi Wu, Chih-Hung Chang, Hui-Yu Li, Mu-Wei Chang
RAEREFSS PR 25 ML

Department of Biopesticide, Taiwan Agricultural Chemicals and Toxic Substances Research Institute

25+ 1°C> 70+ 5% RH 2 12L:12D £ RiF# T » v & N E (Diaphania indica) w5 A E B 3
AAIERP 2 BT E%m N AEST 2 AEEPH 41 p ~ % B 131 p ~LH I8P -
fFEE 119 P o ve ALY 2 MEHPH 32 p 2 HEP 2120 MBI P~ AHER
128 P o rtm AL LT 2 0p s i g B A Y5 5130541 mge £ LA EET F 407
389mge e A A TAEE SAFELT QT2 P B G TG B S A B 5 909 94.6% 0 4§ 233
L gaw G 85.1833% B Bsmd 4wl i 280 118.1 eggs/Q o Sk B Apde (EL) 3%fk e A A1
ST K2 BLE S 1513 f 3300 5 A E0T F 14300 7 8 A 4 1A £ 30 Mg T
B o AMEA BN RL R %4ﬁFim’ﬁﬁ“Ww¥ldﬁW%ﬂﬁ’* %234
PEI IV FERGE 0 A 85 2025404~ 25% o AR ISR 2 PER ARSI 538 345 ) pF
L ERE oA E L 214414 a%%@w@%kpwig:ulza@ma4~m5mwwm
PIER B P iF i B4 0B PhT Lol pRAMENRENE 6~9 B FERFEE 126
B HE B IPFEIEFYE R EF L 203% AFEA AP RF AR M2 B
3P 2 Evp A BALA P ik 182% M P H103% RS 4 PR AP iE 182% 0 &
B 02% 2wy 1B LA E > PpP A P S 100% 0 E R P G 61.2% 0 F
68.3 eggs/Q o

K4t (Key words) @ SNE (Diaphania indica ) ~ £ & = A 1 45 (semi-artificial diet) ~ 33 i* ~ R &

2 2 “r {3 % (behavior of eclosion, mating, and oviposition)
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FAEREAT RO EE BEFRpd i LY
The effect of virus concentration on the transmission efficiency of
Tomato yellow leaf curl Thailand virus by Bemisia tabaci

Feg A )
Yun-Jia Yeh - Chi-Wei Tsai
Rt Frags

Department of Entomology, National Taiwan University

FAF FRBRA V@St RERY AL pAT e BFE AT R s
#‘;1’- ] )?54 (Tomato yellow leaf curl Thailand virus, TYLCTHV) ¢ & = % =6r"f€' ’}%JZ‘EIL SERE
d s —;{ i ¥ op e e TYLCTHV &m 5t Bt @2 4+ £ (Geminiviridae) ~ & % & q‘,{if[,;ﬁaf v
(Begomovirus) » %4 3 X 45 fi (Bemisia tabaci) 4% F 1955k 3] (persistent-circulative) i 4% 5%
B o AT T Tnﬂmvkiﬁﬁi%ﬁ@%“@iﬁﬁi%m FEEIAFE LB
TYLCTHV @R ik & 7 #2412 sucrose gradient # f* TYLCTHV > T £ S = 7 kR & &
EREp b uBa 2% Fopd auls LBt b vtk > 580 PCR WmRlEH L3 B %
TYLCTHV » fdip# kR & @focic b o A B B R FA A TR AR 3 Hd kA S otk
o B pEE Itk ® SRS MR RR v RO TR L 0 B Bip S gt E‘I"l*‘
BMEALR -V LFLP '“‘«Ifi# BB eE Aotk E m;,;;.* ER B ;__Iﬁsz‘tq—li’:}%, P2 EREMHALR -
At 4% TYLCTHV @i & 2 8 » e { HaEaisk o ip“%raﬂ4%m@%
“IGHVmﬁﬂkﬁ’%ﬂw&&&#*jﬁmﬁfﬁmﬁv’%ﬁbﬁqﬁéwmf

M4t (Keywords) @ i i E ? BJm+ (Tomato yellow leaf curl Thailand virus) ~ & 4 & 5 4%

Hma Ky (Begomovirus) ~ # % % & (Bemisia tabaci) ~ i %3 (vector
transmission)
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TP R ATBAKS R AR RS LY
Effect of carbohydrates in hemipteran honeydew on invasion success of
red imported fire ant (Solenopsis invicta)

s N - FaRNE SR G -E ¥
Chi-Lun Huangl, Han-Chih Ho', Wen-Jer Wu', Chin-Cheng Yang2
LEEY SIS Y
Department of Entomology, National Taiwan University
TRE AR R P FEALE 28R

Master Program for Plant Medicine, National Taiwan University

WRF ST B 0 GO0 SR/ L R B EARGY o Liep R B2 BRI
RS EE RS BRI A TR g P N T T 1ET T2 T PV
R2AFEHE EIFT S IR BRIV BRI FIL R B 2 BT L
AP e GATH R R AT R ViR (Solenopsis invicta » £ L) B HAL . B
BPEATRY LR BB SA R BRY P AR S VIR 0 2) LRk 2 pEg L
@gmﬁ**““)*%%’WﬁiﬁﬁW)%miamoﬁ%$%ﬁﬁ,w%%§%@mmw‘
P22 4% (melezitose) # f & (raffinose) ¥ = {55 1 & pEAT & 4 2 4 b o 3 7 4o M2 4
ERTRAE GO RE AL LS R df BB RERIR R G - SRR R A
RN SR S BB AR PR BAT B A TG 2 F G ok
oo RN BT S NGB S K2 RS BRL & 34 T Japma Y R
[ A B ERST SN VT TR BERCEFTECE SR R TR 2 RO P ST
Wik (ex. & %r_Lidk > Anoplolepis gracilipes) %% & £ ek BH 2 PE - HEFLFT I E 0k
v RIS PR

=1

M4 (Key words) @ B-k it & 4 (carbohydrate) ~ & & (honeydew) ~ £ # B % (mutualism) ~ » &
= X ik (Solenopsis invicta)
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2 E L% (Oligonychus litchii Lo et Ho) *t § #4524 2 v 2 53¢
Study of the life history of Oligonychus litchii Lo et Ho
(Acari: Tetranychidae) on guava

e s e 22
Ming-Yin Chen', Wen-Hua Chen’
BT EEEE Y AT S
Kaohsiung District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan
SRR R FE

Department of Plant Medicine, National Pingtung University of Science and Technology

320252 30°C 2 7 N THREFE LT A RKEN TS FEARAFE S £
T2ZRB T ST AEWRIN3IMAER P U 25°C I FEF o i 57 08% ; B
THM2°CE L > 9F 2630 @ 30°C 9.1 pEE; £20~25% 30°C T » 2% 43
120~232 p 2 B bR £ A T1~331 P2 R APHTERERDLF A %Fﬂ—.’rﬁ’ 55 4.5~24.4
P2 - 2A8Z%PER120°C A2 Brpadsz 2898 5 5B ¢ F 2 E¥ESRIsA 20252 30°C
T H {5 Nppazddat (sex ratio 0 Q/Q+S) A3 0.75~0.77 2 > %Err fo i imrreplg e 5 BT Rh
OR3P s 2% s M E L (S F AR E UL B 5 1478~ 11.73~11.84 ~ 15.78 2 14.39°C > P 7 3
N U527 sxfRiE 5 169.86 p R (degreedays); A A A ST REFHAEFEAE P BHAES ()
Z ?831‘95_-4 % (L) 12 30°C BB > A w5 014 (day’) 2 1.15 (day'l)’ZO"C 2 x4 mF (Ry) £ 16.28
(eggs) BB > @ Tion 1 N2 R (T) ™ 30 C2 13.64 (days) % o

B4t (Key words) © # < £ 4% (Oligonychus litchii) ~ # 7% ¢ (life history) ~ & & (temperature) ~ *%

# /i £ (population parameters)
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B2-1
0OARETIS IR B AR BT EARY b AR R

Termites and ants succession along tree decay process

e gl Ep Y ka2 us]
Chu-Yu Quo', Hsin-Ting Yeh?, Ming-Jer Tsai**, Chung-Chi Lin*, Hou-Feng Li'
'Fre B g pE
Department of Entomology, National Chung Hsing University
REA B E A S TRTEL T RT R Tk
The Experimental Forest, College of Bio-Resources and Agriculture, National Taiwan University
R LB R EHREETRE b
School of Forestry and Resource Conservation, National Taiwan University
R A R ol
Department of Biology, National Changhua University of Education

BORARARL G Atk RATA L R AR 0 A MR Mena RIS 0 DT B R0 BRIk A
Bk b 85 B T b T A G A R B AL _&,’—,::ﬁ%—a N R s
FH TR R YRR ﬁL“ff BT E o ST ERAL B il P PE 50 4% o el B
AR E 36 - R FEFEMIRA R BN IR0 SREIGEE o H Y 20857E 2 AL AR
v MREEEER 0 ¥t 30 Bdp 2 A 25 G 9 dR o b IR iﬁ%m)?ﬂ'“‘ 11 BB SR > 4
B 3lehd 4k ¢ 7 8 9 k4L (Rhinotermitidae) 1§ % 4g v bk (Reticulitermes ﬂavzceps) B2 Ay iéwfi
(Kalotermitidae) 7% o ¥k (Glyptotermes satsumensis) = fa> @ Y% ¢ 7 &% I § (Ponerinae)

o A2 4% (Cryptopone taivianae) Fv ?\iﬁgﬁﬁi (Myrmicina) =1§ B % 73% (Vollenhovia emeryi)
B fEe+ > 245 (Chi-squaretest) S5 L 4F 11 d&5 2 A 1 o bR 2 SR B TR F 3 300

Zw%umﬁm%umm%qu&fﬁ¥m%§;3éﬁwmﬁ NI AMEE 72 2T
Bo AR L3 AR (AR B BR ALY BRP- S A IR RIS A HE I

Haragizho

423 (Key words) © #74% (Japanese cedar) ~ A+ ¢ |+ % # (social insects) ~ 7 & & # (space
distribution) ~ Z k% B4 & (forest entomology)
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B2-2
FARBAAR LEF A E MO F] D 2 E LR pp gt
Morphological intersexuality in host parasitized by horsehalr worm:
juvenilization or feminization

BRLAE  EER N E 2 4~ Hp
Ming-Chung Chiu, Chin-Gi Huang, Wen-Jer Wu, Shiuh-Feng Shiao
CIRAE Bt el F K

Department of Entomology, National Taiwan University

FLABFIFANERTMEALF AN ERF LM BP0 g
FrFFE FPARREADFIFTHF L PLR AR ”"Iﬁu&_%"
Heb oo AR R L ahe v E_ 5 % F e (Hierodula formosana) e iz - > -
FRFIRTEF R L P& P P ey £ o ptdcdpnin} A2
EAAF A TR S BAREL AR AR A REFFRALFH DL - KA
5. (Chordodes formosanus) B % 22 58 SR £ L A F adedn BLAr TS B a3 A5 5 F St
Lo P Pl PR o IR hBGRY > F 2 A S hF A 2 E L RN HE 4
AL P F ot d AAFF AL FT AP LGLE FP S EL R AAMEAE TRV Ren
Bt @AWY 1R AP PRI KR (H. patellifera) ¥pi S A &R L A chdedn
BREE IR B Y pEian AN E > X .4er PERLAT DR FIBM A hE 4 G TR R vl L
Flg- RNMEpE IR G o e P X E R GEINT RIARIEA G P Blemoizr g2 H Y
T EL AR PR S PR R ES ) B R E A BT R F L SRR fpae
= AMEA ey e

\*ﬂ (“"r

S IO TER S
’ﬁ ppae = Al enf
SR Ry

LR

My

JAENN
7

My

%

B 423 (Key words) : ¥ |4 (intersexuality) ~ % # it (juvenilization) - ¥4 1t (feminization) ~ 4% % &

(horsehair worm) ~ 2% (mantid)
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B2-3
# RS RIRIVEL AN AT Y
The study of thelytokous parthenogenesis lifecycle of Strumigenys liukueiensis

B 7
Wan-Ting Cheng, Chung-Chi Lin
SEEANTEE ERE ¥
Department of Biology, National Changhua University Education

AL MR D R R A H Rk S R u ads e s X IR BB MBS chse i B A
ZHPFTA N Bl AXHCFTAE B BHOR : > LR E RS A
(Arrhrnotokous parthenogenesis) o e > HcerbS ik fEaF P > A X el B4 (MR G 24 8 1 IR)4r v
VLA T R AR is N o a4 IR AL S e A ep2 5 (Thelytokous parthenogenesis) © -+ # %
BF Rk (Strumigenys liukueiensis) % § * #% #* (Hymenoptera, Formicidae) ¢ R_dk & #*
(Myrmicinae) ~ 41| 4% (Dacetini) ~ %% 73k (Strumigenys) > 5 & % 13 B 7k g ¢ >
Boie WAPEAVEA AR ERA DR c AL HAFRIEAPR G BFE- HDEF LA EERE T
BpiREk Y NI B BBEPN R BRI R ey FATH MR R BE A S o X
EATI A R e A K~ 220 B RE I BRI TR > BRI sb At ik BB A PR K
¢ ordic s 2 Bl ST BORBCR o BEHT 0 S BB R MR AR LR RSRT 0 T
AZERMIBIE . p R REYEAFAF PIIDE 408 + 434 2 (5T A 4 RTE 0 2 dK
PRPEP AR HER P I REE DT RIBRF S ALL TR E BN T A A LG
BRe et b o 2 - BV W F SO ATRE

M4t (Key words) @ #8 A g4 78 (thelytokous parthenogenesis) ~ = % &% 7d% (Strumigenys

liukueiensis) ~ Fi™ % ‘& (virgin queen) ~ 24 = ¢ (lifecycle)
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B2-4
BRRRFLIAEEE HUEH T R PR
The effects of individual density on female reproductive strategy of
Nicrophorus nepalensis Hope (Coleoptera: Silphidae)

MARGE ~ 2R 3 2 08
Yu-Chieh Chen, Guo-Min Lee, Wenbe Hwang
IR e Y S R

Department of Ecoscience and Ecotechnology, National University of Tainan

LM AELF FRT ,,,g;ﬁ_,, BRSNS ASRL A g AT TR
/Flfi' @ & 2 (Nicrophorus nepalensis Hope) 2.7 e BRI R AR T > AP T Lt 303 A eh
Foetepl TrERRE ) THERAR 2 THRLBAR AR TXERR ) FAMRA
RHAESLDPPBHRE (1082 208); "THE%AE ) FAAES AR S ERRT » ATAJRR D
BHRAE 18268); "HLBA | SVEALR R TAIBROBHEBA 18288 168)-
BRPERERMAMEASFEIRBHUBET HEIARENTRY > FRIRA LAY F L
FREMSAEBARAT  HIALAPRIFIZ NI ITFE TR Y AR FEALE (U—test: n
=27,p>005)  MAEAAMFERRALAFFELERAET > 2 HTASEBEEIRASDE M B3 12
AMEBEZ L ST FE R Y EAEEELBE (Utest n=22,p>0.05) > £ pf ’;‘ﬂ%ﬁi’&@
EAYADFALRRAT > A AHAEEREF N H R AT ERFILLE (W-test: p>0.05) -

PR35 24 L3RR d8RATTHRY VR LFI ¥ AR PRI §HED I AFA
RigA2BE 2 37 A3 L BARS iﬂ?ﬂzml[ﬂﬁﬁzﬁw‘ FAZHERBEZRS LR 71
ABAGBEABRG AL FO D SF N L A FRIRBTRG AP § T AL RS
Hpt RA K LT g

M43 (Key words) : # & 2 (burying beetles) ~ & ip fi 82 % B (Nicrophorus nepalensis) ~ %8 % &
(1nd1v1dua1 density) ~ # & # 3= (brood regulation) ~ ¥ ff#c (brood size) ~ % 7&
K% (reproductive strategy)
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B2-5
EFLERIASERAMY B3E LR DR %
Relation of environmental temperature and community differences of
necrophilous beetles in Chilanshan

ml‘;}%é‘%’l‘gﬂ‘ﬁz
Lai-Wei Han', Wenbe Hwangl, Chao-Nien Koh?
R SN Lk S S
'Department of Ecoscience and Ecotechnology, National University of Tainan
PR T Atk Rk e

*Department of Forest Protection, Taiwan Forestry Research Institute

AT SEAMINE FREE LY RO BRI A I HREAEY B R LR BRI
R 18~22 nchBlhih B2y RAMEEY A TR HRDETF 30 ~» ekl R > EF =
Rfrt 22 B e p? RER AT FoHprba 3748 NERBEERS LT HR
Bl AR CEEZ SR OTREC03 1 R AADFILEH AR A GG
FAA CERAR BARAM ES TR AR BEAPE IR £ E 6 7048 1772
oY R RA M AR BEAR L BRER R ER a AT RHRE A L HRE Rk
']“aL ? ke SR 36.81% (Wainstein’s Similarity Index, Kw) «4p o420 % R4k 5 B gt~ 4 %; e

PR EIRS OB e LA RS AE AR el Y AP AFIRT R L
@“1‘dﬁ*#ﬁ$%ﬂ¢m&1ﬁ’WWﬂ§$%ﬂ’%ﬁﬁmabm@%@%&;ﬁo%%
Wit ke e R - ¥ £ &% Shannon-Wiener 5 fRitdgdict » = =0 SN 4588 p 20 o
B EFLAM > ERARR > MR ¥R~ ¥ 3% Shannon-Wiener % F*#F&T*:LHB »
FRG Y ARGHFORFL HBRREANFEIRELY ATERRE -

i

B4 (Key words) @ #5127 f (necrophilous beetles) ~ 2 $ % &4 (biodiversity) ~ # R % 1
(community structure) ~ Z& 38 & (environmental temperature) ~ & jF L
(Chilanshan)
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B2-6
MR RETRARRET AFBEREEE MG
Species of necrophilous beetles to monitoring associated with season change in
Hapen Nature Reserve

2

-3 A S R C AN SElO 2

i
Chien-Hung Tsai', Minna J. Hsu', Wenbe Hwang?, Chao-Nien Koh®
EER NI P Y 3
Department of biological Sciences, Niational Sun Yat-sen University
HZEE TR LN L
Department of Ecoscience and Ecotechnology, National University of Tainan
SRR T AR Rk e

Department of Forest Protection, Taiwan Forestry Research Institute

ﬁpfﬁﬁéﬁﬁiﬁ%ﬁé’#??%h&“ﬁ#f SRS G RET AW e
FE w203 RG22 RETHREFERTSLE ﬂﬁ%Mﬁwvaa? LB o gt 4
ﬁﬁi%%ﬂ’ipiuﬁ%%ﬁ7ﬁﬁﬁmﬁﬁ“ﬁﬁﬁ;ﬁﬁ:WWEiW 1 ehERET
W e AT Y 2013 & 10 3 2013 # 12 7 i (7 0 ivs 2EE UL SRR BE S T H R A Y

REQBHAM TN SRR E ks VAR PR R IR E FERE N
FAAt o WAL 29482740 L enp i B A B R MF BIX SR T LB HEE - S REE
¥ B ONIE S ¥ (Wilcoxon-test: 4+ fi#ic p = 0.05, B %ﬂﬁ:% p <0.05) > = Shannon-Wiener Index
A8 FLPE (Wilcoxon-test: p = 0248) c F# & > 2 0% Rl * i M AT Sonf s £
Bt A g AR BN > A AT SN L ﬁzm#jﬁﬁk AR B (Wilcoxon-test: p <
0.05)  F &% T > 4 1 Sty JE P g BB BR fodr il 5 0 — £ 48 21 48725 &
%4 48 > i & Shannon-Wiener Index + Bl 5 11 # &% (220)> 1 # 5 &K (1.12) o - H & hmvh
2P RETE 2001 & 2006 #2007 # T RlenE St BAANRY  BPHEET AP oL
® (Friedman-test: ;%2 +k# p=0997, ;£ 8 X p=0.636) > L FJE A F ¥ Mbp? & rBHEE
$ TR B F GRS G PR PR B PR R R b F BB ST LR
TR AT AERRCL AP

M43 (Key words) @ #4127 # (necrophilous beetles) ~ # % %1 (community structure) ~ % & %
it (season change)~ {4+ £ B (habitat differences)~ 2 ¥ % # 1+ (biodiversity)
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B2-7
T RIS F &Rt BRI o i R
The comparison of usage and structure of brood balls between Paragymnopleurus
melanarius and Onthophagus rectecornutus

%' BFE N _§ < A
Sih Ping Zeng, Wenbe Hwang
R A TS L e

Department of Ecoscience and Ecotechnology, National University of Tainan

AR LA E AR £ S TR L AHTS F AR F o Bpa R R o R
For F iR 4 0| %Fﬂwﬁﬁ&§$kWﬁ&ﬁiﬁ4ﬁ\s§ AR HFEpELIEE

F %t L Al L & & — 2 pIAREEER (Paragymnopleurus melanarius) > 71 % 3 p 3714 3 & 35k ST d
g sp A K &6 — B & 806 (Onthophagus rectecornutus) > M2 A & a4 FREFFY > £iE2 R
IR L R (Macaca cyclopis) % { > B & FaR] 4 rr’i‘i 2 (Bos taurus) % { o B
Toud LS AN EREFZEIHR I (-) I F R E Gi YA EIRE S (2) BHE
BRI BE I gL E 2 L] ”Av\*‘r?fibk’ ZkE () iR ? L RTHE
Baibf- 2P > w R RIEFE > B 24 PFRE - L MR PR DEFITTRER o
PR R E AL £ S hL et Ao R E F TR LR BRE AR EFENER
%w$ﬂ’Lﬁﬁim&@opwwﬁg%wfva.wﬁ@Mm1¢¢ﬁ», Bp ok 70.32
+3.00% P 3R E RS 5 68.22+2.23% 4 FF HFLE (n=19, pair-samples t-test: p <0.05) - @ 2
RIARBEIRNLE TR > T2 KBV F T o b A2 3 A4 nE kB FALAFRERY 3
*FokE o

B4t (Key words) @ 2 RIARBEIR (Paragymnopleurus melanarius) ~ & & j#4% (Onthophagus

rectecornutus) ~ 1% & (usage) ~ X 3k (brood ball structure) ~ iR i 4

(moisture-retaining capacity)

BT hEmER 321



Cl-1
PR fBR 2Tk B 153 DNA AT 4B & % & fof 54 80 1 dove cxt i
Identification of a high efficiency baculovirus DNA replication origin that functions in
insect and mammalian cells

TSR BBk AR AR
Sheng-Ping Huang', Carol-P Wu', Huei-Ru Lo', Yueh-Lung Wu?, Yu-Chan Chao'
Y N S s

Institute of Molecular Biology, Academia Sinica
R XL

Department of Entomology, National Taiwan University

The pl143 gene from Autographa californica multinucleocapsid nucleopolyhedrovirus (4cMNPV)
have been found to increase the expression of luciferase, which is driven by the polyhedrin promoter, in a
plasmid with virus co-infection. Further study indicated that this is due to the presence of a replication
origin (ori) in the coding region of this gene. Transient DNA replication assays showed that a specific
fragment of p/43 coding sequence, p/43-3, underwent a virus-dependent DNA replication in Sf-21 cells.
Deletion analysis of the p/43-3 fragment showed that sub-fragment p/43-3.2a contained the essential
sequence of this putative ori. Sequence analysis of this region revealed a unique distribution of imperfect
palindromes with high AT-content. No sequence homology or similarity between p/43-3.2a and any other
known oris were detected, suggesting that it is a novel baculovirus ori. Further study showed that
pl43-3.2a ori can replicate more efficiently in the infected Sf-21 cells than baculovirus homologous
regions (hrs), the major baculovirus ori, or non-Ar oris during virus replication. Previously, 47 on its own
was unable to replicate in mammalian cells, and for mammalian viral oris, viral proteins are generally
required for their proper replication in host cells. However, p/43-3.2a ori was surprisingly found to
function as an efficient ori in mammalian cells without a need of any viral proteins. We conclude that
p143 contains a unique sequence that can function as an ori to enhance gene expression in not only insect

but also mammalian cells.

M4t (Key words) @ % fifs5k g4 (baculovirus) ~ 4c 5 fF Reffr § & M+ (ACMNPVY) ~ A7)
pl43 (p143) ~ 4F WA= 8k (replication origin)
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Cl1-2
Zr i i i FoaatREE AR kA
Establishment of a novel polycistronic baculovirus expression vector with broadhost
range through multiple recombination sites approach

e~ A £ R R
Chao-Yi Teng, Ming-Hsiang Chen, Tzong-Yuan Wu
Y EE Y

Department of Bioscience technology, ChungYuan Christian University

Baculovirus expression vector system (BEVS) has been one of the versatile platforms for the
production of recombinant proteins. Combination of multiple promoters or IRES elements were improved
methods for expressing multiple genes from a single baculovirus vector, and made it possible to express
multiple proteins simultaneously in a single infection. However, current strategies were challenged by the
need for construction of large transfer vectors. In this study, we provided an alternative approach to
produce multiple proteins from the separated locus within the vial DNA. Thus, we’ve constructed six
AcMNPV transfer vectors with different recombination locus and various fluorescence markers to
establish a multiple locus-based polycistronic baculovirus expression vector, named as poly-Ac-Bac. In
order to optimize the production of secreted or membrane-bounded proteins, we have also incorporated
the translation initiation factor- eI[F4E and molecular chaperones Calreticulin and B-synuclien into
poly-Ac-Bac system to boost the secreted proteins production. One of the advantages of BEVS is taking
insect larvae as economic bioreactor. However, most baculoviruses have much narrower host ranges,
which is one of the important limitations on the potentials for its applications. We previously co-infected
the AcMNPV and MaviMNPV into Sf21 cells and isolated the hybrid virus (Ac-Mv-bac), which could
infect both host cells of AcMNPV and MaviMNPV. To further extend the host range, we have
successfully isolated the “ABM” virus, which can replicate in Sf21, Mv532 and BmN cells, by using the
same approach. Here, we combined the poly-Ac-Bac approach with the ABM-Bac baculovirus expression
system to establish a host range extend, novel polycistronic baculovirus vector system. The expression
of H5N1 avian flu virus-like particle (VLP) comprises HA, NA, and M1 proteins in three hosts were
investigated by this ABM-Bac vector.

Key words: baculovirus, transfer vector, chaperones, translation initiation factor, hybird virus
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C1-3
B R4 32 A2 SR ERA N BRAL - LR 45
Development of female-specific lethal system using the ricin/Bddsx hybrid gene in
Bactrocera dorsalis

E LTINS SRR N
Chun-Yen Huangl Chia-Chia Huang', Shu-Mei Dai2 Cheng Chang'
R R L
2@:6&«?»&%»

L > % F W (Bactrocera dorsalis Hendel) B 5 2 2 S AS N 7 WL N f + @
B p b a o i b nF)E o d 20 Lbﬁ.’rﬁ“ Truvpf iAo et BEE R uadrrg R

L FF s AT AN E 4 £ B RNA ¥ 4% (alternative RNA splicing) #-5¢ » % &5
FH2 R+ % (Ricin) o4t d-v g‘rb NenprdlE s e AHFREIAE - BRS R F A
"""" (L4 % h3-D A E R £ ohE e} o ¥ % & RTA/Bddsx $2.£ A FIHER - F 17 4 ) RNA
7 a‘&? B 3EF T3 LEGQ 2 FERQ @ 2 A F|¥ Uk el frd 2 A% o 2 TR R34S
DEFrA F AT LG APEE AN R A RARE F Ry > DM e FE AT %Y

#p) 7] Ricin-LERQ 35 %4 71.28% ¢hfr$]4 > @ Ricin-FEGQ BI %% 58.04% &1 o o /% > i3 4%
feend 2 4 ERFIAF T ANGAHE LI FE PRI AAFT TR P 23% - H
{8 £ 11 actin-5C fx$s + 5g8> RTA/Bddsx 32 & fLF)> 0 @ % S Pa Bt b5 S RN BFpFfe 4329 5% o
AAIN 3424 RePE frd 3 FERQ % LEGQ ™ » BBl F| % iS00 b A Wl ) 2 59 50% =
¥ 1 4091% % 3571% ° } it & %iEF RTA/Bddsx i %ersg i fp g4 8% > ¥ 2 el %
B Gl MR R R AT SR o DY R 2 el S kR s
Sk v E IS AR T o

o

M4z (Key words) @ & > % 9 ¥ (Bactrocera dorsalis Hendel) ~ B+ 2 F] (double sex gene) ~ £ 2
12 RNA %' 4% (alternative RNA splicing) ~ & i3 % # %] (ricin toxin A, RTA)

33 "5 BE it b4 (embryonic microinjection)

324 GEE&SE=TIUEE =~



Cl4
- BATHF IR AT e BT AT] L £
Isolation of a novel genome guardian, wuho, in Drosophila melanogaster

MAE s T g
I-Cheng Chengl, Jianhong Wu?, Tao-shih Hsieh'*
'YL w2 A S BT T
Institute of Cellular and Organismic Biology, Academia Sinica
RAAFFES Ly R
Biochemistry Department, Duke University Medical Center

During the generation of Drosophila topoisomerase mutants, we isolated a novel mutation affecting
the germline cells in both male and female flies. Because the mutant flies possess fertility defects, we thus
named the new gene wuho (wh), meaning no progeny in Chinese. In ovaries and testes, Wuho protein
(WH) expresses in nuclei and has a maximal expression in hub cells, the niche of male germline stem
cells. In order to probe wh’s cellular function, we chose Drosophila S2 cells as a model system and
depleted WH expression by RNAI technique. Strikingly, knockdown of WH induces DNA damage and
apoptosis. Interestingly, DNA damage and cellular apoptosis are the likely basis for sterility in wi mutant
flies. Using TUNEL (Terminal deoxynucleotidyl transferase dUTP nick end labeling) assay, we found
apoptotic death of germ cells in wh mutant flies. It suggests that germ cells lacking WH fail to maintain
genome stability and bring about apoptosis, therefore, eventually resulting in fertility defects in mutant
flies. Not just limited to insects, wh is an evolutionarily conserved gene. When we knockdown WH
homologs in several mammalian cultured cells, we also observed the occurrence of DNA damage,

suggesting a conserved genome guardian role of wh.

M 4E:w (Key words): % 8 (Drosophila melanogaster)~ 2 78 ¢ (germ cell)~ 7 F148 4% 2|+ (genome
stability) ~ fm? /&= (apoptosis) ~ & {& 7 F] (wuho)
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IREFTFIR VAL AR BFRETI R 2REM A AR F T 271

Researching hard to identify a preformed germ plasm in the sexual oviparous aphid:
the first non-canonical case in the Hemimetabola

HER D ARSHELY 2 g
Gee-Way Lin'?, Charles E Cook?, Toru Miura’, Chun-Che Chang'
R S S E
Department of Entomology, National Taiwan University
TR A R
EMBL-European Bioinformatics Institute, Wellcome Trust Genome Campus, UK
T S BERB LY T
Graduate School of Environmental Science, Hokkaido University, Japan

Germline specification in some animals is driven by the maternally inherited germ plasm during
early embryogenesis (inheritance mode), whereas in others it is induced by signals from neighboring cells
in later embryogenesis (induction mode). In the Metazoa, it has been clear that the induction mode is the
more prevalent and ancestral condition. For example, in Drosophila and other holometabolous insects
such as wasps, germline specification follows the inheritance mode. By contrast, in most hemimetabolous
insects like grasshoppers, germ cells are segregated after blastoderm formation via signal induction. The
inheritance mode has not been identified at molecular level in the Hemimetabola, but a putative germ
plasm has been identified in the mullein thrips Haplothrips verbasci using traditional microscopic
approaches. This implies that some insects belonging to the superorder Paraneoptera - a sister group to the
Holometabola that includes orders Psocoptera, Phthiraptera, Thysanoptera, and Hemiptera - adopt the
inheritance mode to specify germ cells. Thus, we aimed to reveal germline specification in the sexual
oviparous pea aphid Acyrthosiphon pisum by the germline marker Apvasal, a Drosophila vasa ortholog
in the pea aphid. Using an antibody against ApVasal, we identified a preformed germ plasm in the
syncytial blastoderm and later we could trace its specific expression in the primordial germ cells (PGCs).
Expression of Apvasal mRNA was not restricted to the presumptive germ plasm in uncellularized
embryos whilst co-localization of Apvasal mRNA and ApVasal protein could be detected in PGCs later
throughout embryogenesis. To our knowledge, this is the first case showing the inheritance mode being
adopted by the paraneopteran insects at molecular level. Compared with the induction mode identified in
other hemipteran species such as the milkweed bug Oncopeltus fasciatus, our study suggests that
formation of the preformed germ plasm in the pea aphid is achieved via independent evolution in the

Hemiptera.
M4 (Key words) @ 8 2 ¢F (Acyrthosiphon pisum) ~ * ¥ #.% # (asymmetric localization) ~ % ¥ ¥

% 4 (developmental plasticity) ~ 2 78 m#& 3% it (germ cell specification) ~ Vasa
#-v (Vasa protein)
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R TR WR A R B A SR 5 SR A TR
Detecting organophosphate resistance gene frequency in Taiwanese filed
Bactrocera dorsalis by pyrosequencing

P T e D Fag s e
Po-Kai Hsu', Chang-Yu Wu', Yun-Wen Dai', Yu-Bin Huangz, Ju-Chun Hsu'
LEFT ST VY Y
Department of Entomology, National Taiwan University
‘AR EL R 6B ERE T

Taiwan Agricultural Research Institute, Council of Agriculture, Executive Yuan

% > % ¢ #& (oriental fruit flies, Bactrocera dorsalis) % r/-‘g”%;}#@‘«% Bz - > AFPpTAE
E A g (naled) B &7 A7 AW (methyl eugenol) T3 H v RREF it E¥H B AT R
ZFH RS RS R BAS ST BBPRAR 2 4 o i BRED ’5%?—‘3'»3‘-
FWEEREY T Is R BRI donE oo A %i’i?ép WEHLEE R 7 R b
B EARAR S # ot i fd B LB o AT U547 A0 A FMES 2011~
2013 # 5B EERH 1l BRD 2 23 B4 FF iR DNA 4 > 1% MM
(pyrosequencing) ¥ > & iP|F AR 2 (F% Rihe fpPEag g pr AL F1F 0 25 BEEEE £ PAp B en
LR % 1214V G488S QO43R 2 R F o S5 K7 o o B £ 5 w4 S FusEL R % 1214V-G488S-
Q648R 2. % B F T 3545 B i 68.80%54.92%~79.66% (=% ikh £ £ 5 8.07~14.96~10.83)> 12 Q648R
RE S Bg 1214V 2. v G488S B i o H P L 85¢ INZ g I RHRAZ REF AL 30T,
SRR A IRS M T ML B R PR AR AR B £ RIS B R 2 TR
% ¥R 3 1214V ~ Q648R B R ¥ & & *+ T @A) o

B4 (Key words) © & = % F ¥ (Bactrocera dorsalis) ~ 3 ¥ #i+uft (organophosphate resistance) ~
¢ fpPE4k g f* (acetylcholinesterase) ~ & #if& ® A (pyrosequencing)
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FR AP O LT 2 fE
Effect of tea seed pomace (Camellia sp.) extract toward the growth of biting midge
(Forcipomyia taiwana)
FagE s f e 2
Hsiang-Ting Huang', Rong-Nan Huang'?
LEEL S EF Ty
Department of Entomology, National Taiwan University
RN S Ok AR

Research Center for Plant-Medicine, National Taiwan University

4L

T3 FHE R E B S B (Forcipomyia taiwana) % 33 £ 2. B8 B5x BT E R
FEBFH O RRIES AL R E TR T RE S %;é'r_*_wfmn VUFR b R R
FEPESE FPPLE3 0  BR Sit 8 W0m T I o 0t 584 Al L B
B P B BB EMIES A o TR R I o RN E A L 1% 5% _era‘w
T2 B 0 B F ARG 125%39.5% ) A EE R +H+B’~¢n;%@wé\;b« 2% B By gy
4 90% b o BT LA m%ﬁaﬁﬁﬂ"ﬁﬁu’i" Ka m 1% & 5% EBede AW (5 5 AR
Havit FEridg 57.6% % 47.6%’@?“?ff%a—rﬁx;’fwéﬁ?‘?;ﬁﬁiﬁﬁﬁ}*; A2 BB EFRE,
P BT ERFMHFRFATEZ R WG 3% R B SRR 2 Rl a Y BRI
}_%_ FARFEE (BB O0%) 22k fpd  FP s AL 2 FBpz A LRI A K
5 4§ #¢ 12 Diazinon HP-20 + i'#figie— H&FA BB « FEa 3 » Z 54 :
r%ﬁ%f*W?~%§Ei£%?ii%%ﬁ?%fﬁéﬁiﬁﬁﬁi#?*’Er%@ﬁ
BEEEE ISR LA o

’

el

v =g oWy M mk
i}

J
*- fm‘
: W
A
)

M43 (Key words) : & % #4 (tea seed pomace) ~ o #4547 (Forcipomyia taiwana) ~ X 2 % (tea

saponin)
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CEEE RRRARELIA G RER TG
Investigation of insecticide resistance of Nilaparvata lugens in Taiwan

P R SR
Ciao-Hao Tang, Shu-Mei Dai,
W= v @i gy
Department of Entomology, National Chung Hsing University

##& (Nilaparvata lugens Stal) & & ¥4 ®E & -RFET Ji2 - > B 2T 584 30 - fsiv
¢'IF3~’}47F%‘5“,$ 7 '33}%1}%4 v PaBRERAEAS TRHE  BRERPEF AL T o T B R

BAsHLEP RETRRAREYPFERC I P NERF I TR - PP HETEF 2
TR C BERE ARG EEERER S R AR REE S B O

e AR o BB o YR < 2 1?«%- % m%&:ﬂ‘m}ﬂ%‘*’ s FEm s FHRG 2~3 8B
SREN o His e FRIE S0 R AR o - E R AT EE L L b - B ks
TEAAGHEERFE RS AL HEES S AR R AF L2 R 2 BT -
FEREER IS A¥FE é"k—p 864 B ~ B3 -FTHLGEF AFZAHL LR ]’ﬁ 10.32 & -

FESENTARAAHT I HTI A ERA A REY RN TREL T ERR 52 B
B A RBT L S B PR ST T h R .

B 423 (Key words) : N (Nilaparvata lugens Stal) ~ it (resistance) ~ [# #74> (chlorpyrifos) ~

% (imidacloprid) ~ %4 & (fipronil)
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SHE Rl FRRERD A SR
Investigation of insecticide resistance of Plutella xylostella in Taiwan

Cheng-Wei Fang, Shu-Mei Dai,
DR A R X
Department of Entomology, National Chung Hsing University

‘| ¥4 (Plutella xylostella) % + F " F i &8 3T H2 - > B2 58 e 8% m P
gg@gaﬂg%ﬁw$w&; W BRER EFSE R SRR RERPHEL I A
o RFaEr TR E)E ffiﬂff/rﬁ’??'f})*#ﬂ@% FLBEM o L0 R ) FiARE

h
B L2 T R EHPER e B FRARBESFREARET B A BRI T R
RIRER R iRy o F > AP L I FIE R %2 (Leaf-dip bioassay) £ s 2 #Ff 4%
fﬁSHggt JEBE RS SRRES s wi AR R B B s BA B R T

CHEHBSEHTARBRY VEP v RE R R AEHALF A4 T 105~179 R EN  HE X
_mimf;%'ri 7.6~184 & » ¥ FREF AT B R AP H R B F 08~1.9 %2 26~35 -
AR DX PHEPETAFFEFREBEHFE N 3 ) FBHA T PR ESE B S R
A > T RRPIHE U ERE L PR DT PR o

M4z (Key words) : -] & (Plutella xylostella) ~ % [+ (resistance)~ #] % %+ (chlorantraniliprole) ~
% < ¥ (mevinphos) ~ & #74> (chlorpyrifos) ~ B} £#% (spinosad)
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HEZR T T EEAE R B a6 T H e B AU 2 AR R
Nicotinic acetylcholine receptor subunit a6 associated with spinosad resistance in
Rhyzopertha dominica

ER N
Han-Tang Wang, Mei-Er Chen
EA R N R
Department of Entomology, National Chung Hsing University

#& (Rhyzopertha dominica) 5 #. 7 ¥ L2 A~ BFoHEgE 83 dgd e st

B AT AR IEENGAEA D B L BRA TR 1%“@?1141\?; WHkE & =i DL e B E
DFLE M o P AR (spinosad) TRz 4 P fHEH PR A CEERAY AN R EFRED

PR TR LSRR R Y BRR R AN EEIE A B H T LR o 7
¢ fpedk % ® a6 37 H > nicotinic acetylcholine receptor (nAChR) subunit a6 X% M 0 A7 T
FAEED EHFEA 2 15412 nAChR subunit o6 £ F APk c RHEHRE LI HEp I WG %
H#ooH LCs 5 0.14pg/mle 1 * REZHBFR L EHGEY E‘%*&#m'b‘_ ) AN X EFAE (80p) AT
RAERITZTAGEEER  SHBSHFELH LCs 5 103 pg/mls ApFOT R & 5 B3 - &+
B2 b o A kR A FU R A2 E % 7 9 nAChR subunit a6 (Rda6) cDNA > £ » rut it
Rda6 B 7] » ¥ 4] * real-time quantitative PCR +* #&3 5 % Rda6 % E 4 F 2P M -

M4t (Key words) : #& (Rhyzopertha dominica) ~ P ## (spinosad) ~ & + 7 ¢ fp ek <X B a6
I ¥ = (nicotinic acetylcholine receptor subunit a6) ~ #u% {4 (insecticide

resistance)
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T FEPEM AR A2 R AT L B R 2
Activities of Musca domestica acetylcholinesteres and its susceptibility to chlorpyrifos

Shu-Chen Chang, Ching-Hua Kao
BERRATEY 5 e
Division of Applied Zoology, Taiwan Agricultural Research Institute

PR ITR R ERT s L ERKTRY EPAR TN RS K RIS (Musca domestica)
v pthdpfa A B 2 V2 VLG AT BAEE F AT RBERAA - AP B B R R K
FIEE e R~ L 2 % F ¥ (Bactrocera (Bactrocera) dorsalis (Hendel, 1912))~ A ¥ (Bactrocera
(Zeugodacus) cucurbitae (Coquillett, 1899) %2 7 @ (Electrophorus electricus) 2. ¢ [ %4k fin iz 545 >
2HH@RATINZE R gAY Pt B2 R ) RIBIPIBEEIN > 2 12 P AL S R F s
SRS PPIBER IR > Pt B0 FRMEeG A RS o WORIE A S WS 1174~ 0.487 ~ 0.392 ~ 0.373
pmole/min/mg protein » H g B 4 W 5 H pepis2 1.61 ~ 1.53 ~ 130~ 1.04 & o 0 [ b2 T fig"5uk
g e s (P BE B 3T R ML s o d g BTN b AE o ARG g R 2 e S T oArn B ORISR ST 2
RABM > BRI L3 57 AR drd|Fan 58 260246 1.64 1 o ¥t fr 3t 4
L2 A BEBA R M RIS RPEER R P 2 R B ftEkknfY o Bt B w5 32
531.1 pmole/min/mg protein » % @ 5 & 1 7dB 2 167.9 & > & 1 24 R 14 RIS © fE 5k fig fr 2. 3
FIFArE BTG H 231 B o ¥ AP RN EF IR EE L RBED TP AL HERES
AR P RA AR R PR TP REATE S AR 5 DR E -

M4t (Key words) @ 73% (Musca domestica) ~ © "%k fia fF (acetylcholinesteres) ~ & #74>
(chlorpyrifos)
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P IS TRVHAE F RIS LN S g B
Impaired neural connectivity caused by imidacloprid contamination during
the larval stage of honey bees

SR R
Yi-Chan Peng, En-Cheng Yang
Red B~ Fra8k

Department of Entomology, National Taiwan University

The use of pesticides is targeted on pests; however, the pesticides on the other hand affect pollinators,
such as honey bees. Imidacloprid, a common systemic pesticide, acts on the nicotinic acetylcholine
receptors and causes hyperexcitation in the nervous system of insects. While foraging, it has been
hypothesized that honey bees are likely to bring imidacloprid-contaminated pollens back to the hive and
induce the decline of the whole colony. Previous study showed the decrease of honey bees’ learning
ability after exposing to sublethal dosage of imidacloprid in the larval stage. The learning ability may be
related to mushroom bodies, which is responsible for the multisensory integration and are associated with
learning, memory and cognitive processing in the insect brain. In the mushroom bodies of honey bee
worker, the synaptic connectivity increases with age, and so as the learning ability. We used
immunohistochemistry to label the synaptic units in the calyces of honey bee’s mushroom bodies to see
the sublethal effects of imidacloprid on the neural development. Our results show that the density of
synaptic units in the calyces region decreases after feeding with sublethal dosages of imidacloprid. This
links the decrease of olfactory learning ability to abnormal neural connectivity, and thus demonstrates the

imidacloprid impairs the development of nervous system from the larval stage of honey bees.

M4 (Key words) @ &£ (honey bees) ~ & i# %% (imidacloprid) ~ I 3z 7 #| & (sublethal dosage)
¥ 4 (mushroom bodies) ~ % f§ (synapses)
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> % F W (Bactrocera dorsalis) FEze 8 %5 B 7g 88 A 7l & B R
Different gene expression of the larval fat body in female and male in
the Bactrocera dorsalis

FFREL S E
Chia-Ming Hsu, Mei-Er Chen
Wave BAFR[E &
Department of Entomology, National Chung Hsing University

AR R FREEAAS CREREME REFF o &4 %9 (Bactrocera dorsalis)

o R B g S A IR B AN R p RN B N2 hd S el e
ﬁ”WW%éﬁﬂmwiﬁm;ﬂ*“éﬁ”W FN I gl e ~$,$&vmwm*¢

PE R ORPIEHBRABE AL EF I RERE TR oA SR B A RS
£ XPF Fv 0 lr}?&_’?éf?% R ARAPPRNE- ER g BB SRR S SRS PR
FoduE o R PR EHRGREAZFE FE LJ_?‘&P‘T WRERE o PR REm A A
‘f“‘»”ﬁ”ﬂ”ﬁfﬁiﬁ*m“ﬁ » 0% 8T 10 p#s f A L A TR e AR B P DRIR
T AP AR S RREF A REY PN SRl T 7 AFARDLE A PRAEH
it ° J1* cDNA Subtraction & :E epae B P v%88 £ W LM A F]> £ @ * TAcloning %A F:E 78 18 T
B cDNA B 5| i&— H v a4 - 4% 5 &7 - vpfi A F]4 R 5 5 angiotensin-converting enzyme,
epoxyqueuosine reductase, NADH dehydrogenase... % o & & & L F] & R84 B F filaggrin-2-like,
cytochrome oxidase subunit... % o A &k F % #3% 3+ & - 313 4% Real-time qPCR #77 ;N Fgint i A&
Flrepsef AL R e

M4t3 (Key words) @ & = % 7 ¥ (Bactrocera dorsalis) ~ 55748 (fat body) ~ cDNA & j& % (cDNA

subtraction)
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Boig de TS S FMEIAA E 2 D 2
Methods for rapid determination of the viability of embryos of
oriental fruit fly Bactrocera dorsalis

HidE S kR
Yen-Hou Chen, Kuang-Hui Lu
Rzv @ g [ 7k
Department of Entomology, National Chung Hsing University

ARANTEREAREITIARIEAEFL kKK 2 L3 % F 8 (Bactrocera dorsalis) £
o RFEEL PR TAENFRFERI R TFELE O REPREE 2R > WPk ERAE R
Probug B oo v MM ARE S S R - > BREFEASRAIT (46°C HH 30 A4) o
PR f RSB EBGES IR R R R B ASR L AR ST L BT
4”5’—“"”‘1»‘"’%’5‘7‘ &ﬁﬁ’”‘““h""}‘ﬂ&“ EHRRS S TE B RIRAG E o L o I A i iR

TRk B WIS o A AR 5 BN (trypan blue) JF 4 afrlmre 2 MR BT 0 A A AT
Phlmbe o SRR EEmEN [ F 2 é‘ﬂ@“’feﬁ‘”d_”‘ W ERREF ol wee 43w
gt gy (TPhme = ) HRAAT A I EFE N e oo ;ﬁﬁb MmRE AL G BTE > T L Esg N g7

52&.’-’9{? S o ¥ B PR R RPICHRE AT LS R F s s AP (B. cucurbitae)
S NFH (B tau) F R BERHT 0 ASHEEILE 2 LSBTV I F T 0 4 KRS
wie . & o Y G5 50% P F BER AL A7 0 100% FRATAERE R P VAL
f %44 LS 0% -

M4t (Key Words) * # % &JZ (phytosanitary treatment) ~ ¥ & %275 (insect embryo) ~ & Hcdi 416

(microscopic examination) ~ # i # P (biochemical assays) ~ » B~E (trypan
blue)
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MER o mHRE fraak X Alepim Al i Rkl AhERAR
Biodiversity of elytra maculae of Anoplohora macularia in GaonDou mangrove forest,
Taipei: with reference on populations of sequential years

EEERENE P ) SN P RSN 3 U IR GEIE RN - RV RERNET Jit
CJW Maa', WK Peng?, KK Ho” EL Hsu?, WJ Wu?, YY Yeh’, JT Chao®
"L ET R S EEET
Biodiversity Research Center, Academia Sinica
ILEE S AL S L
Department of Entomology, National Taiwan University
S R o etk Rk e

Division of Forestyry Protection, Taiwan Forest Research Institute

ABAEE P 1999 £ ko T 2013 E pd AtV MALEHRERORALE A YRR E
12,600 5 & o Frzak * 2 > Anoplophora macularia (Thomson) (Cerambycidae: Coleoptera) » 2 2014
ERFE ®R52300 &5 % 2 5 5270 HRE 2 feif A H;0 (Pattern of elytra maculation) ¢
B~ et~ A A\%‘rl Ve MR A e R Y ke SRR sl g4y HH s T chw z%

T

b5 (Llngafelter and Hoebeke, 2002) &+ 2 ’L—‘ﬁ R R A Sl - iy ﬁéz i 4‘1—“‘ R %ﬁc
b 'V Jfﬁiﬂ‘ﬁﬁz\lfﬁlﬁé ‘a?;:sw;tg:; ‘aﬁgfﬁ“‘m&%ﬁz”ﬁ ERCRAN - f e XIS
e JARN PR Y S etk D13 Iﬁ’étﬁ ° ’}3‘ B =ar SR EXCGH%"?‘ ;
Gt it aest (PRIMERS) (753t A4 R 5871 v ¥l REER 2 14 1999
E Lk R R ARG Y R E LR R0 20 % - Serif SR 3*?‘“ R - 03,2014
EX ARy R o A b e ,mzoniﬁ PR o4 s Al S T

- ERNICOEERN G AERE FAOVEAPRE 2P L HHRER

BOF]S A R 2R s i
K5 S R

B 430 (Key words) : # frsek X 2 (Anoplohora macularia (Thomson)) ~ 2 5w 3] 4§ (patten of
elytra maculation) ~ /& = #Hk (GaonGou mangrove Forest) ~ 4 #+ % #& |+
(biodiversity) ~ & 8 ¥]+ (environmental factors)
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A LR d R P B R B
Current status and mitochondrial structure of yellow crazy ant (Anoplolepis gracilipes)
in Taiwan and Okinawa

EFRNE RN R
Han-Chih Ho', Wen-Jer Wu', Chin-Cheng Yang®
LEEY SR I TS
Department of Entomology, National Taiwan University
ELEE R AR S £ E JCER X 42

Master Program for Plant Medicine, National Taiwan University

£ yri Lk (Anoplolepis gracilipes) 3£ B F ~ » &Efdz - 3~ iz @ ¥4 b ¢
HrFrdpfp-glprfita bR i T RS REMERILE (HE-HIFT TR
»EBEEE JHEF AT RS S y Fet PEA TR O BRREBFRELIREIE AL LT NER
MBI FFE A FERFF T ‘L%*&J“%b% W (R feREL) RS HEesT v R
IR ERY  FRRFEAFELIRIF AR LTNME - SAHBFTLRE AP AR L
grik Lk 2 548 DNA ¥ 2 4] (mtDNA haplotype) > # M4 2 » &% HF XL uL 5T A2 e fi
HA I HEEEM A T%E (W BRTF LV FRI4BE A 7482 8%
B FEAG B A r REHASN S L RAREAR LF BT RGOT i B AR
> EAFEEY AR 2 R G Ay R FHES (Christmas Island) #73 sehE & 4] -
oS ARHE A A PP TP YR AP R LS A B H 2
Az BB D EREREF R PP AT B B RRRE SR LR X R AR
PRI UEE S INVEN R 1 S AN N IRE el R SR £3 : JUS " EEEN 1N IS U

g

B4t (Key words) : % .Lb% (Anoplolepis gracilipes) ~ » &4 (invasive species) ~ 4> 41§ DNA

£ %
H 4 ] (mtDNA haplotype)
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D2-3
Genetic consequences and demographic history of recent invasion of the red imported
fire ant (Solenopsis invicta)

#E4' ¥ %52 DeWayne Shoemaker’
Chin-Cheng Yang', Shu-Ping Tseng®, DeWayne Shoemaker”
AR SRS R SIER St £
Master Program for Plant Medicine, National Taiwan University
RV SN I LS
Department of Entomology, National Taiwan University
3 Center for Medical, Agricultural and Veterinary Entomology, ARS, USDA

The red imported fire ant (Solenopsis invicta), a highly invasive ant species native to South America,
has been introduced into numerous places around the world recently. An earlier study indicated that
virtually all recent invasive populations (RIPs) of S. invicta have resulted from introductions exclusively
originating in USA where this ant is also invasive, and that the introductions into these areas appear to be
independent of each other. Such unique invasion patterns represent a rare opportunity to test the
generality of various evolutionary hypotheses because each invasion event can be an empirical
bio-replication. To illustrate the adaptive potential of this invasive pest ant, this study attempted to
understand genetic consequences and demographic history associated with recent invasion of S. invicta.
We generated microsatellite genotypic data for populations from South America, USA and RIPs, and
assayed key population genetic parameters using multiple approaches. Results show that bottleneck effect
is profound across all RIPs but merely moderate in USA, which reflects differences in the time S. invicta
was first reported. The genetic variations of RIPs are, however, comparable to that in USA, suggesting
that colonization of S. invicta from USA likely involve high propagule pressure. The following
simulations and analyses (detection of outlier loci, linkage disequilibrium and number of founders) all
produce similar demographic signatures that perfectly confirm the possibility of large founding size of
RIPs. We therefore conclude that success of S. invicta in the RIPs may have derived from propagule of
certain size that maintains adequate genetic variations to avoid detrimental effects, a mechanism
extremely crucial for haplodiploid species with single sex determination locus like S. invicta. Finally,
discovery of the loci consistently identified as outliers may imply that some of them may link to genes
undergone adaptive evolution during invasion, thus merited subsequent genetic and functional

characterization.

M4z (Key words) © i u-i% i“ (adaptive evolution) ~ ¥158 »c & (bottleneck effect) ~ i i@ % #% 4
(genetic diversity)~ i % DNA (microsatellite DNA)~ &t 3% & F] & (outlier loci)
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oA B (Stephaniris) z_ » $gF7 3 (L2p 2 th %)
Taxonomic study of genus Stephaniris in Taiwan (Hemiptera: Tingidae)

FEATIR ~ R R A
Chang Jue-Wei, Chang Tsui-Ying
IR O P - FrErFE S

Department of Plant Medicine, National Pingtung University of Science and Technology

Tt & (Stephaniris) P~ A gL B f o BER ARG DT S ER
o b BAsT) S k2 ¢ F 4e (median carina) » 1% 4 A B WA A5 3 57 5 (hood) ~ ke g 5%
Ao B E RS o B th 4 BT A9 % 45 ] ¥ 42 (lateral caring) 47§ 2 RIF T LN S
Stephanitis ~ Norba ~ Menodora * Omoplax % 4 B I > 5% P % & & Omoplax chle &> 22§
SR 4EFRH BRI Y QAR | AT B T e R S B b
RASH M T 5 JRATA B R 4 o

B4t (Key words) @ 5 % (Taiwan) ~ %‘*Pé’fﬁ % K (Stephaniris) ~ ~ %f (taxonomy)
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The preliminary taxonomic study of Cantharidae (Coleoptera: Elateroidea) in Taiwan

b i A A
Yun Hsiao, Ping-Shih Yang
R B g ST

Department of Entomology, National Taiwan University

# 7.4 (Cantharidae) - #¢ Umofeped 7 & > p @ 28 f e & L4E42E 5,000 &> #5
MEBOPBEIEE FHIEAFEA R REFATAREELRT RS EEFT RS
o BB R R A B ARE T AT AP R R S 0 1R R

AT S EhfEsE o R 1 5 R %p BRI GHEFAFEST V- 2w o d 3 L B
FAPFERERAHDEBGETLETHM ¥ A LA PVET A SRy F ALK
A Fe il LR TR AR ERFT A A LA ETH TR ARE S
TR 2R HBEAFEL 25 o AT ﬁd%ﬁWPﬁﬁ*%¢$’“ﬁFW%&%&*@&*
ggﬁﬁﬁ$Aﬁﬁuﬁ? FRO PR BEE LW EREF T FRALRF LG 4 BL
21 B/~ 165 B @ Fofife 3 B 7 %;é_ pb b 7 % 2 Stenothemus owadai Okushima & Satd fv S. taiwanus
Okushima & Satd erwpidat iy it o A R B3F kAL & 1B 4 4040 > P 25 % = 4 B9 5 Ao
RHFLTH

%»wﬂ

(25

B 423 (Key words) : #f 22 p (Coleoptera) ~ # 7. 4% (Cantharidae) ~ AA# 4~ 474 (alpha-taxonomy)
A i & (morphology)
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Taxonomy of Genus Nasutitermes (Blattodea: Termitidae) in Taiwan

pacz'-man’s pial
Wei-Ren Liang', Ting-Wei Chen’, Hou-Feng Li'
R TR R
Department of Entomology, National Chung Hsing University
Rz L R R PR

Department of Life Science, National Taiwan Normal University

G bR LR EG MY nE REFH 0 C s 250 fE 0 ibO MRPP Y 2% AT S
EHARARE B R ARE VTR ELSF R E 2 SRR BB L I Ry o B
Fo RAE20R RAF RS BEFRLVERELI LG 2 REF 2L B AT R0 (TG G
A2 A e i BB FFR LA T P A é-ci\iﬂ"’gdtu 16S IDNA B | FE3a & - fE N & Fb o2
Wi BEAER AL RN B BF LR A U5 372% 5.12% 11 E 534% > £ 5 iERAR >
e 294 BEMR A DI FIRATG AT B &/ %9 Mk Nasutitermes parvonasutus (Nawa,
1911) ~ & #) % % ¥k N. takasagoensis (Nawa, 1911) 12 % AT % o &% N. kinoshitai (Hozawa, 1915) &
Frdp fRf i o 00 2 RPN A K B 5 S APUER ER L K i A EATR 2
F8 % 6 MRy RA| BRI S ¥ F A S A & 47 (principal component analysis) » % % &t = &
o RVGELZBRCHEE > Y AP ER R BT VT AT %8 dehE
RIge® Ao x A Al e o DB LR 2 T AFETAEF I ) RO dRA TSR G LB L
T A TE Bk AHRAT R 20~1339m AEH LT VI AT S FE RO RESFEL S S AL
e BHRAT R O~ mo A AT I AT e A AT NRFE T RFLE A
AT R 688~11T2m: A HEH 5T P T+ 7 o

M43 (Key words) : £ #T#s it (redescription) ~ @} 5 iF| € (morphometric) ~ # L 4 # (geographical
distribution) ~ 4 % #p (dispersal flight season)
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Molecular diagnosis and phylogeny of secondary symbionts of Bemisia tabaci

LI R A E

Jian-Cheng Chang!, Uthra Gowthamanz, Srinivasan Ramasamy1
1

LHERREEY
AVRDC - The World Vegetable Center
AR AR E S
Tamil Nadu Agricultural University, India

Bacteria commonly form intimate, symbiotic associations with insects, and Wolbachia is the most
widely distributed secondary symbiont within arthropods. This bacterium is maternally inherited and acts
as a reproductive manipulator via cytoplasmic incompatibility, parthenogenesis, and feminization in its
host. The silver leaf whitefly, Bemisia tabaci Gennadius (Hemiptera: Aleyrodidae), is a host for
Wolbachia, and is considered the most destructive pest on a wide range of agricultural and horticultural
crops due to damages caused by its feeding habits and the begomoviruses it transmits. This study was
conducted to detect the occurrence of Wolbachia, Rickettsia, Cardinium and Hamiltonella, four genera of
secondary symbionts that have been previously identified in B. tabaci populations from India, Thailand
and Indonesia via 16S rDNA gene sequences. Of the examined 88 B. fabaci samples, 68.18% were
infected by Wolbachia, and double and triple infections were also observed in some of the B. fabaci
populations. Three major divisions of Wolbachia were revealed by phylogenetic analyses derived from
neighbor joining and maximum likelihood methods with 16S rDNA and Wolbachia cell surface protein
(wsp) DNA sequences. Qualitative PCR analysis showed that Wolbachia infection was not significantly
correlated with geographical location of B. tabaci populations, nor with the type of host plant of the
symbiotic B. tabaci. Our results indicate that the 16s rDNA and wsp genes can serve as markers for
molecular identification of Wolbachia strains, and may further help to determine the phylogenetic
relationship of the cryptic B. fabaci species complex. This study is a significant step forward in our
understanding of Wolbachia, which may provide a possibility to manage B. tabaci through its

reproductive alteration capabilities.

M 4Eie (Key words) : % = &% X 5 (Wolbachia) ~ £ # [ (symbiont) ~ 7% ¥ # Ji (Bemisia tabaci) ~ 7.
% & 47 (phylogenetic analysis)
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Research of the ant community in vertical structure of Lienhuachih Forest Dynamics
Plot (Hymenoptera, Formicidae)

ekt pam?
Fung-Chuan Hsu', Chung-Chi Lin', Yu-Pang Chan’
'R R
Department of Biology, National Changhua University of Education
R R B L
Department of Entomology, National Chung Hsing University

RAeHARE B X P A SRR R P ERE 6 fgtE 2 BT 0 X pT
FOAERRLGHL IS I RBAAF L R BARFIFART LS
reeifp k24 4+ (bioindicator) » B+ @ BE A" WEIRA AE TR E R

ZLEERS HHFEREN X B F R ZMETRAH TR (circle trunk pitfall trap) ~ 3 & H-7%
A A (pitfall trap) 4 & JEE KEk f# (winklerbag) & 3 B0 17 - A A W R RARE
_ﬁ_.,%‘fﬁ_“ W2 AR AR A A A, 0 f 201420 28 P e ABAEHREILFIBH 66
ik F 29O AN FR VG 2L AT ARG 2 FERY B4R 1 2 i ERET &)
35 Ao BFERE G 4 DI Q) m e HE R 22) FEREEZ QD 2 HEA
(20)c » T E T R EBFSIRE ST HRESHB - LTEZARAET S L3 M AERY B
F & p 02 i (niche)e ¥ ¢ @B L e E_~ B2 B Ik (Dolichoderus thoracicus) £ & #

PR 5 5 THT R BB R R e S T RS e g - R

M 43 (Key words) : # 5 51 (community structure) ~ 4% % 253 ¢ i (circle trunk pitfall trap)
4p 152 # (bioindicator) ~ # 5= (niche) + % 4% (Nantou County)
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Morphological variations and phylogeny of Neolucanus swinhoei complex
(Coleoptera: Lucanidae)

Fin g
Cheng-Lung Tsai, Wen-Bin Yeh
EA R N R
Department of Entomology, National Chung Hsing University

Stag beetles, Neolucanus, distribute in Oriental and Sino-Japanese regions. There are 5 known
species involving 4 subspecies have recorded in Taiwan. However, taxonomic debates on those of
Neolucanus swinhoei Bates, Neolucanus eugeniae Bomans, Neolucanus doro doro Mizunuma, and
Neolucanus d. horaguchii Nagai, exclusively in Taiwan, have been ongoing for several decades because
of their overlapping morphological characteristics. Several recorded species had also been misidentified
due to their morphological variations. Moreover, yet specimens from different ranges could not be
definitely referred to these known taxa. We believed that a sympatric or parapatric distribution is possible
in these stag beetles which endow limited flight capability and short adult lifespan in two weeks would
possibly lead to a local adaption. To clarify their taxonomic status and phylogeny, nine morphological
characters and four molecular amplicons were applied. Phylogenetic inferences based on COI+16S
rDNA+wingless showed four major lineages that was not consistent with the four known taxa but related
to the geographic distribution of one eastern and three western lineages, with the latter consisting of one
low-hill and two montane lineages. Intermingled DNA sequences from different populations within each
lineage suggested that the hybrid or introgression events might have been occurred in these taxa.
Although most morphological characters are variable and undistinguishable, multi-dimensional scaling
analysis based on measurable characteristics indeed recognize hill N. swinhoei as a cluster distinct from
the others. Based on the realities of genetic admixture, shared phylogeographical history and the
overlapping characteristics, all of these stag beetles should be regarded as Neolucanus swinhoei Bates,
1866.

B4t (Key words) @ ‘= 13247} fi. (Neolucanus swinhoei) ~ 4§ & #83¥ (species complex) ~ #L4% B 7%

(phylogeny)
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Investigate the function and mechanism of baculovirus immediate early protein IE2

HopH s EaE T AR E
Sung-Chan Wei'?, Hsuan Tungz, Yu-Chan Chao?
'R FE R G PEEY
Graduate Institute of Life Sciences, National Defense Medical Center
T LT BRA S A SEY

Institute of Molecular Biology, Academia Sinica

Baculovirus Autographa californica multiple nucleopolyhedrovirus (AcMNPV) is an important
insect pathogen and has been developed as a useful tool for foreign gene expression in both insect and
mammalian cells. Previous studies showed that immediate early protein IE2 of baculovirus has important
roles in viral gene expression and DNA replication. However, the mechanism for IE2 functioning remains
unclear. Here, we found that IE2 could form specific novel nuclear body (IE2 NB) structure, which
co-localize with small ubiquitin like modifier (SUMO) proteins, G-actin, and RNA polymerase 11 under
confocal microscopy for strong transcriptional activation of target genes. Based on the potential ubiquitin
ligase activity of IE2 RING domain, we have confirmed the role of the RING ubiquitin ligase activity in
the promoter activation and nuclear body formation by IE2. We have also identified that during the
expression of IE2, irregular nuclear domain 10 (ND10) nuclear bodies were found in the nuclei,
suggesting IE2 might have the ability to disrupt ND10 nuclear body and related intrinsic antiviral
responses. To further investigate this disruption and the protein binding activity of IE2, we have identified
two putative SUMO interacting motifs (SIMs) on the N-terminal region near RING domain of this protein,
which are important for the function of IE2. Mutation of these putative SIMs of IE2 is not only affects its
ability for nuclear body formation, but also disrupts the transactivation and SUMOylated protein binding
activity of IE2. These results suggest that IE2 might act as a SUMO-targeted ubiquitin ligase (STUbLSs)
that could overcome cellar SUMO related intrinsic antiviral responses, and in turn enhance viral gene

expression.

B4t (Key words) @ B # 45 K i # (baculovirus)~ = ¥ & #) 3-¢ IE2 (immediate-early protein IE2) ~
RING domain E3 ligase ~ Small Ubiquitin like Modifier (SUMO)
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Insect-plant wars: herbivory of six plantation tree species

T

f

s 23 1 - 1 s 2
HEP I LY O ~ERE

Chung-Yen Hsieh', Ya-Nan Wang', Hsin-Ting Yeh?
WA R FAFTRERASREHRRRETRE
School of Forestry and Resource Conservation, College of Bioresources and Agriculture,
National Taiwan University
TR ERAEAFTRTELE R R

The Experimental Forest, College of Bioresources and Agriculture, National Taiwan University

EARGREFPERGEFL > RANMKZA BEE AR EFFCAEE R AT E
FHEAEBRLET e gk )25 R %18 (Prerocarpus indicus) ~ & #72 % (Cassia fistula) ~ -k
% A (Pongamia pinnata)~ - ### (Zelkova serrata)~ & B + (Sapindus mukorossii) % i+% (Bischofia
javanica) ¥ 6 fhid {RAHE o OB fEX PR IMER LS T PP LARR 0 LR ARAHE S EY
ZFER AT ANER FHFRAVFEN OB EaEr R CFREGFHEL T AR B
EHHER GG EF LB R A S ERR A SEE S A RA R AR R N5~ T B
AT AV S E TR ERER (11.2%) ~ 3% (7.6%) ~ 278 % (6.7%) ~ kF &
(4.9%) ~ S (4.5%) 2 B AT (14%); 26 6 BAEE & 4L v 520 T35, £ 2013 &
2RI GIE ERETIDEL 542% - L ARG 1 2 NG kR ~ARF V- 2eART
P LRI ECHRSABENSE  FRABENELEN T FHET YT EFLE AP &
BHEEI e E o L F 2 AP EEA 1Y I LS BAE S S (T PR EINE L A
ABF o BT R AR E R R R ETE TR E e FREE 0T 2 L8
BHEFCEFELE > R ARRETOENFR R IR AEELT S RAR TS N

B4t (Key words) © T 3 1% +& (plain afforestation) ~ #& & {4+ % & (phytophagous insect) ~ &3 [ &

L A

K12 (plant defense strategy) ~ Ze+k & B (forest insect) ~ 12 & ¥ * (hebivory)
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Jasmonate-induced defense in tomato and cabbage deter Spodoptera litura
(Noctuidae) growth

AR~ RR
Yuwatida Sripontan, Shaw-Yhi Hwang
EA R N R
Department of Entomology, National Chung Hsing University

Methyl jasmonate (MeJA) could trigger plant-induction defensive responses. However, the induction
response may vary among plant species. In this study, we assessed the effects of MeJA and host plant
species on plant-induction responses and performance of the subsequent insect herbivore Spodoptera
litura. Two plant species (cabbage and tomato) were sprayed with MeJA and foliage from different
treated plants was fed to a third-instar S. /itura larvae. In addition, the foliage was also collected during
the bioassay to assess the foliar chemistry. The results indicated that the MeJA and plant species
application exerted various influences on the foliar nutrient and anti-nutrient compounds, and affected the
relative growth rate of S. litura. Moreover, the MeJA employed a marked effect on the plant’s induction
response. In summary, applying MeJA could induce the plant-induction response in various plant species

and subsequently deter the insect growth performance.

Key words: methyl jasmonate, trypsin inhibitor, polyphenol oxidase, insect performance

B=ThEmEH 347



E-6
S F PR ARFAR A AR R Y R AR
Effects of elevated CO; and vascular arbuscular mycorrhizae fungi on tomato plant and
subsequently on Spodoptera litura performance

Eul RS RNLE SR S
Papitchaya Teawkul, Wei-Ting Chen, Shaw-Yhi Hwang
CEREREIN TS
Department of Entomology, National Chung Hsing University

Elevated CO, is altering the interactions between plants and insects and could have crucial
implications for food security and natural ecosystems. The elevated CO, in the atmosphere could change
the relative amount of carbon and nutrients in the plants. These changes are major factors resolving the
value of a plant as a food source to herbivorous insects. Past studies on the effects of elevated CO, on
insect herbivores most focused on perennial tree species and mainly studies were conducted over the
temperate regions. Relative little, however, is known about the effects of elevated CO, on the subtropical
crop plants and subsequently on their insect herbivores. Therefore, this study was investigate the effects
of elevated CO, and the vesicular arbuscular mycorrhiza (vam) on tomato plants and then on Spodoptera
litura performance. The results indicated that both CO, and vam have various effects on plant’s and

insect’s performance. Interaction was also found between these two factors.

Key words: elevated CO,, vascular arbuscular mycorrhizae fungi, Spodoptera litura, tomato
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Age-dependent magnetoreception of honey bee

BER 2 s B
Yu-Wen Chang, En-Cheng Yang
IR Bt gl RF K

Department of Entomology, National Taiwan University

The foraging ability of honey bee, Apis mellifera, relies on a well-developed compass system. In
addition to sun position, sun-linked skylight patterns and landmarks, it has been shown that honey bees
are able to navigate based on magnetic field. It is not only when they were stationary but also flying had
the ability to detect the earth’s magnetic field with intensity as low as 26 nT. Previous studies showed that
honey bee could sense the magnetic field through the iron granules in the fat bodies and the trophocytes
in the ventral abdomen. However, the magnetoreception of honey bee has not been fully elucidated yet.
The mechanism behind sensing the magnetic field is still mysterious. Although there are many behavioral
evidences supporting honey bee’s ability to sense magnetic field, the physiological evidences is still
needed. To further understand honey bee’s magnetoreception, honey bees were trained to associate
magnetic stimulus with proboscis extension reflex (PER). The foragers performed better than nurse bees.
This could be due to the deposition of iron granule in the honey bees, as the iron precipitate along with
aging positively. The relationship between magnetoreception ability and iron deposition of honey bee was
further investigated to distinguish the bee foragers with better magnetorecption from poor ones. Based on
the influence of iron deposition, it is believed that this study will shed light on the physiological ecology

of honey bee magnetoreception.

M4 (Key words) @ 2 4 B 2 (biological magnetic sense) ~ ¥4 4] (compass mechanism) ~ & 3%~

(magnetic field) ~ v #= 2£ © & & (proboscis extension reflex) ~ & #& (honey bee)
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How may climate warming affect a native Pieris butterfly, an invasive Pieris butterfly,
and the pollination of their nectar plants across altitude?

Ak B~ e BE
Shu-Hui Yu, Chuan-Kai Ho
EIRA T S Sl TR B RRNE AP OE ¥ s

Institute of Ecology and Evolutionary Biology, National Taiwan University

Pollination is an important ecosystem service because two thirds of plants require this service for
successful reproduction. Given that climate warming has reportedly affected the growth and development
of organisms, likely leading to mismatches of interacting species across spatial gradients (e.g. altitude or
latitude), this study aims to examine 1) how warming may affect the growth and development of
pollinators and nectar plants, 2) whether warming will affect the interactions between pollinators and
nectar plants, and 3) whether the effects above, if any, will vary across altitude. Bidens pilosa var.
radiata, a notorious invasive plant in Taiwan, has become an important nectar resource for many
pollinators, including two common butterflies, the native Pieris canidia and invasive P. rapae. To
understand warming impact on these two butterflies and their nectar plants across altitude, we collected
the seeds of B. pilosa var. radiate and eggs of two Pieris species from three sites each at medium (1000 m)
and low altitude (100 m). Species from medium or low altitude were each raised in three growth
chambers (control temperature, 3°C, and 6°C warming); the control temperature for medium and low
altitude was set at 16.8°C and 22.8°C, respectively, based on field data. The results showed that warming
reduced the longevity of P. canidia, but not P. rapae, from either altitude, and facilitated flowering only in
medium-altitude plants (earlier flowering and more flowers). As for pollination activity, warming
generally increased the frequency and duration of flower visit for each Pieris species, with either
medium- or low-altitude origin. In summary, warming may differently affect the ecosystem service (a
function of pollinator longevity and flower visit) provided by the two Pieris pollinators and the response
of medium-altitude plants to warming suggests a shift in pollinator-plant interactions across altitude under

climate warming.

M4 (Key words) @ # 8% it (climate warming) ~ #2# (pollination) ~ /& 3% (altitude)
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Effect of extreme flooding on aquatic insects community structure and
secondary production in stream ecosystem

AFR~FPIAF§EE
Yu-Chen Tsui, Ming-Chih Chiu, Mei-Hwa Kuo
EIEE N A
Department of Entomology, National Chung Hsing University

rregit it A eng GRBE 70 FE A B AR RO SRR E L
HEHERA B A F KB A e o KATE B OBEX U JEIREE ) 53 2004 2 2005 i FE 4 B2 50
EREAZARFEITE S FP APL T E S RPIE S B LIEZ FOBIER R SR IONREE
mE T (2003 £) >~ LT 2 {8 (2006 F) 0 F B E k145K -k (Surber sampler) g6
Az kiAo HrRRZETEERAIPE LR NTBL AR BT ERE DY

FHEINO6P kLGB EEET I BT P AR BHEE 5L A E T 9T 50~60%-
Liep 2P 2 KB AR TE 85% ; kFeFD ~ fiARp 2 %z\ [T 40% - - £ (2002,
2005) % % # (2003,2006) sk R B HH A S ¢ Es B G REE - 'Jiﬁ:fm‘ M T AR B
PNl 1 - *‘3’1‘?%?1—}%43&@%7\4&4}3gﬂ‘l‘aé (LA ER P I A R
WA RPN 2 RERJaA ARG R R E T R HEE (res1hence) PR
UL (resistance) #HATUfH O | > W H kA bR B

M4 (Keywords) : &t &4 &2 § (secondary production) ~ -k & % # (aquatic insects) ~ &% % /v

(extreme flooding) ~ ;%7 2 ik % (stream ecosystem)
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Changes of butterfly communities over the past 20 years in central Taiwan

HE R AR I BB ET R -
Hsueh-Yi Pan', Wen-Chen Chu?, Yu-Chuan Chiu?, Han-Tzu Hsu?, Huai-Sheng Fangz, [-Ching Chen!
IR N Sy
Department of Life Sciences, National Cheng Kung University
PEF AP ET
Endemic Species Research Institute (ESRI)

FEREZRE TR BB IR RIS T2 ER e T HFEF LS IR P
EFIRF FEita AR AR - BFASF  ZREGEET P R FRARE AFF R LAHT
oA PR i ET R LFL RE A PRI AREBRT L BREDLE S AP
T B 0 PR LGS - CERATAFARBE AT ET Y 1992
FANF2AYPFL L PRI (B F o7 v m R IR ER) IRV ExLEAG ;A
A 2013~2014 #EPH P 6 BRFEFLERDE K ALF 4 E 0 PUE TARSUID R
RHBhL 1y LA i%x% L& F T 53+4] (TAIWAN Climate Change Projection &
Information Platform, TCCIP)” 2 # i 341> 1993 1 2014 & ¢ 387 Fi3 g R @ + 2 0.15°C- & fF g
BE R 1274 A gigﬁc 142 48> 20 & BRI 4e 3548 > B0 21 fA 0 H P o F i
HAeat blBeB RTREAL 1S H e 5 300%) > A dftt 2 (RTe &5 O HtF 5 64%) -
PR BB AL T BTHEERECAMRBRSH 139 22 (N=101,t=-3.318; p=0.001) -
mIEERECRAABEN019R > 9193 22 (N=47,t=5.021; p=0.000008) - & 7 iF2 =
LE LBUEA T PRI FRASBE LA RL AT R A FE o B 1993~1998 £ >
FRAY G RIFA (129~2670 m) T IRE A58 &0 £ 2013~2014 & Q- i - 3¢ Ms
RPBEG AR BRRe Y FARFEATHE > N2 MUFRFPBAMBEL 85 -

M4t (Key words) @ # i %32 (climate change) ~ 2 # % &% (biodiversity) ~ ¥ % (community)
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Wolbachia infections in the highly invasive longhorn crazy ant
(Paratrechina longicornis)

EE AN R AR A
Shu-Ping Tseng', Chin-Cheng Yang’, En-Cheng Yang'
LEET SN TS
Department of Entomology, National Taiwan University
R AR FEALE oS

Master Program for Plant Medicine, National Taiwan University

Wolbachia is a group of maternally inherited, intracellular protobacteria with widespread infection in
arthropods. While numerous studies have revealed the effects of Wolbachia on biology of their hosts (e.g.,
manipulation of host reproductive system), potential effects of Wolbachia on ants remain largely unclear
even though this bacterium is ubiquitously found across ant taxa. In this study, the crazy ant (Paretrechina
longicornis), an exotic ant with worldwide distribution, was employed as a model system to investigate
infection pattern of Wolbachia and its possible effects. We screened a total of 309 samples of P
longicornis from four continents for the presence of Wolbachia, and sequenced wsp gene for a subset of
the samples. Two Wolbachia strains belonging to supergroup A and B were detected, namely WspPLA
and WspPLB. We then mapped the infection patterns of two Wolbachia strains on the host phylogeny
reconstructed with mitochondrial DNA (mtDNA), and discovered a nearly perfect host-bacterium
association where 1) WspPLA is only present in one of the two mtDNA clades of P. longicornis (mtDNA
clade I), 2) WspPLB, however, is found in both mtDNA clade I and II, and 3) 98% ants harboring
WspPLB in clade I are co-infected with WspPLA. Further neutrality tests indicate signature of positive
selection in mtDNA clade 1 not clade II, suggesting the possibility of genetic hitchhiking and thus
potential fitness advantage of harboring WspPLA or dual infection. Results of the current study represent
invaluable baseline information for understanding how Wolbachia shapes the genetic structure of its ant
host as well as possible benefits of Wolbachia infection (e.g., protection of host against virus), and we

therefore are generating behavioral and physiological data to resolve such issues.

M 43w (Key words) @ & & % sk (Paratrechina longicornis) ~ % ® # X 7 (Wolbachia)
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Structural and functional analyses of scalloped and vestigial genes in
Bactrocera dorsalis Hendel

EXSERE TE AN
Chia-Jung Lee', Shu-Mei Dai', Cheng Chang®
LRy
Department of Entomology, National Chung Hsing University
TR B F PR R
Biotechnology Centre, National Chung Hsing University

L > % F ¥ (Bactrocera dorsalis Hendel) ¥_5 %% peni 82 B2 —> H g2 B &€ K%
SFEAE A MPAREFRA B REFELATRFLNHL L H s DFELR  F R
B A S % Bt ¥ AR SR R RA BB g BT R s e 2 Y gy )
scalloped (sd) % vestigial (vg) £ % J32cviF T 3 B » AL £ H L S F e BAFEFF
T ORIEF T PO T AN o R Henosepllachna vigintioctopunctata * Harmonia axyridis %
faEAf SD & VG 2 @ &od-d B 7[R #5851 F (degenerate primers) » ¥ 5 = RT-PCR (reverse
transcription-PCR) &7 L * % F 2 sd ¥ vg cDNA ; B~{83R > B 518 » £ 4]1* RACE (rapid
amplification of cDNA ends) $ it 7 3K F] 2 £ o 5162 2 %8 % ¥ (Drosophila melanogaster) 2. 4p Jis
Bophgis g RS A EFFF 3 2 i B PO NT AATIRE AR EARE G R
JE e gt #b > 41 Real-time Quantitative PCR £33 %P 3 & B & - = B8 7 8 & sd 22 vg 2. mRNA
s AR SRdpdisd b2 pETY ARETIEBFE P vg ARARE  EFIF - p LI T
BB WERFRNT PO EROE TN TP TR AR EMG R B
RNA + # (RNA interference, RNAi) 4£34 4 > 5§ SD 22 VG 2 2 B # iy » 24 @ iFsd 2 vg
g% RNA (double-strand RNA, dsRNA) » £ 4 %] s\ e P2 84 » B3 %5 B 89 — p deid m”i Mk o 2
RNAi B2 {8 > ¥ LR TS ez %R % *ﬂ sd 2 vg mRNA eh% — Bdrdlo 58 F b F %% %o
FOUFEE A v g S BR g TR 1 ¥ A ME L S P sl 7 sm‘é:a g o

M4 (Keywords): K = % 7 & (Bactrocera dorsalis Hendel) ~ scalloped ~ vestigial ~RNA + 3§ (RNA
interference, RNA1)
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Yeast diversity associated with Forcipomia taiwana in Taiwan

LS IS £ CANET R SN Bl AN ) RN -
Hung-Wei Chen', Wei-Lung Wang', Chung-Chi Lin', Yu-Der Wen', Shang-Lin Chang?, Jui-Yu Chou'
IOER T L P
Department of Biology, National Changhua University of Education
LT RATIAYT Y

Genomics Research Center, Academia Sinica

Forcipomyia taiwana, commonly known as the biting midge, is one of the most annoying
blood-sucking midge. Compared with other blood-sucking insects, only the females suck blood from
humans and mammals. However, some people may develop a severe reaction to the bite, and these
reactions may last for several days to weeks. In recent years, biting midges have spread widely and
rapidly and influenced human recreational activities. Currently, biting midges are primarily a nuisance
and a major medical concern in Taiwan and Southern China. Therefore, understanding their ecology is
crucial. In this study, we collected biting midges from central Taiwan, and characterized the yeast
microbiota associated with these biting midges according to large subunit (LSU) of ribosomal DNA
sequences. The results revealed numerous yeast species from the unexplored habitat of the surface and
interior of F  taiwana. In addition, several symbiotic yeast isolates could degrade the
carboxymethyl-cellulose and potentially play critical roles in the fitness of biting midges. Most important
of all, we discovered five pathogenic yeast species in our study: Aureobasidium pullulans, Cladosporium
cladosporioides, Pseudozyma aphidis, Rhodotorula mucilaginosa, and Trichosporon asahii. These yeasts
are emergent opportunistic pathogens that cause infections in immunocompromised individuals. This
study provides useful information for future research and the development of treatment strategies for

biological control.

M43 (Key words) & #4465 (Forcipomyia taiwana) ~ 3 - fi$* 7] (pathogenic yeasts) ~ i * F]
18 (yeast microbiota)
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Axis determination and pattern formation in the pea aphid: implications of
the expression pattern of conserved developmental genes

By ' HAE Feet ARsrREL Y Egp Y
Yi-Min Hsiao', Cheng-Yo Chung®, Hsiao-Ling Lu?, Charles E. Cook’, Chun-Che Chang'*
"R iR TRTELE RS PR

Institute of Biotechnology, College of Bioresources and Agriculture, National Taiwan University,

Taipei, TWN
TR E AR TRELEREAS

Department of Entomology, College of Bioresources and Agriculture, National Taiwan University,

Taipei, TWN
PEMBL-# % 4 4 73087 1 47

EMBL-European Bioinformatics Institute, Wellcome Trust Genome Campus, Hinxton, Cambridge, UK

In the parthenogenetic and viviparous pea aphid Acyrthosiphon pisum, a temporal series of
developing oocytes and embryos are enclosed within the ovarian tubules (ovarioles). Accordingly,
developmental distribution of an mRNA during oogenesis and embryogenesis can be detected within an
ovariole. In light of the developmental continuity from oogenesis to embryogenesis, we explored whether
the anteroposterior (AP) and dorsoventral (DV) axes are preformed in the developing oocytes, as they are
in Drosophila. Previously we identified anterior localization of hunchback (Aphb) mRNA in oocytes and
early embryos of the asexual pea aphid, suggesting that the breaking of anterior asymmetry in the oocytes
leads to the formation of the anterior axis in embryos. Restriction of the caudal (Apcad) mRNA in the
posterior region occurs later during blastulation. However, when and where the DV symmetry breaks
during development remains unknown. In this study we cloned and detected the developmental
expression of decapentaplegic (Apdpp) and short gastrulation (Apsog), both of which play conserved
roles for DV patterning in Drosophila and several other insect species. We expected to identify the
asymmetric distribution of Apdpp and Apsog mRNAs, assuming they could implicate when and where the
DV axis is established in the pea aphid. Asymmetric distribution of mRNAs encoded by the four Apdpp
genes (Apdpp1-4) was not identified in oogenesis and early embryogenesis, whereas expression of Apsog
could be identified in the ventral region of cellularized embryos. This suggests that Apdppi-4 mRNAs do
not play a role in dorsal patterning but Apsog mRNA is involved in ventral development in aphids. In

addition, we also detect the expressions of Hox genes labial (lab), proboscipedia (pb), Deformed (Dfd),

356 GEE&SE=TIUEE =~



Sex combs reduced (Scr), Antennapedia (Antp), Ultrabithorax (Ubx), abdominal-A (abdA), Abdominal-B
(A4bdB), expecting to understand the establishment of the body plan from axis determination to pattern

formation in the pea aphid.

B4t (Key words) @ & & &7 (pea aphid) ~ %8 $h (body axis) ~ % 7 2 F] (developmental genes) - 7

¥4 & (asymmetric distribution) ~ % 3% 3425 = (pattern formation)
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Molecular epidemiological study of malaria in the Democratic Republic of
Sao Tome and Principe in Central-West Africa

A EmAAgt s EF s BRE== 10 S
Tsen-Ju Shiu', Chien-Fu Cheng’, Lien-Feng Tseng?, Jih-Ching Lein®, Chi-Tai Fang', Kun-Hsien Tsai***
"R a AR A RE L FEE YT
Institute of Epidemiology and Preventive Medicine, National Taiwan University
Y OEA L RT AT EEAMNE
Taiwan Anti-malaria Advisory Mission, Democratic Republic of Sao Tome and Principe, West Africa
ICEE AT £ 53 =Rkt
Institute of Environmental Health, National Taiwan University
HCEEE S 0y S
Global Health Center, National Taiwan University

BAEER R ER TG OA R FEELYHT RIS {oR (FHER) &FEpis
@’%ﬁ&ﬁmawwﬁﬁo%a’f<'#;¢»%%ﬁw¢ TR AR R FFTY
(Pre-elimination) & o gt ¢b 5 HF % ﬁ, BiEdarcd c R RADREFEE MR BIEKER
%;ﬁuﬁgiﬁlﬁzﬁﬁkﬁmwﬁZ&if 7o RRRHRARE - AR AR K A AT

THEREREA T A 2000 & 3 2013 ER AR RATE A RELS B EFDREALILZ R o
J’% Br 3 Lemba 4 {v Principe pie % Z 2| R frd e psr 2 A g R RE o 417 TR T
PR A Y F Bick N R ey F B2 2 AT B 461 8L 5 R B 1A tim’:&“%lﬁs Ad
3 15 4 (33%) EA2RFHNTIEFEA B I RERANEHELG F9 5 - 4
(Merozoite surface protein; MSP1) fes B A A7 4 5 39 % = 4 (MSP2) AFAE 7 A 1T ERE
MERAEEAFELN TS B RonmiTRERPM G - BEMGAITRSET  FRELERA
MERARTALGZAH AFT RS 2300 BERER G FRRE TR %] TR EE
PRADEEARRTHFRDER S UL FRE S0 R A GFRFEY

MaE® (Keywords) : T % 3 & 4 +kd ¢ A 4 £ - (Democratic Republic of Sao Tome and

Principe) - % & f#484% ¥ Ji (Polymerase chain reaction) ~ % 7588 4 & 3o

(Merozoite surface protein)
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Integrated management of pests for organic cultivation of potato, Solanum tuberosum

RS A s 1
Chien-Hsun Wu, Chi-Chuang Huang
it 525 FThE 4

Department of Biological Resources, National Chiayi University

AT BB TS EMNTE £ E (Solanum tuberosum) F #4£% 0 M A E SR 9 (KNB) 2
e B 15 (TNI) SfIFLR%EH - FHRFHAFFEFE -RE2HEHBRE - & PITDFEE ¢

A
BHEUFIFAFRIETHAAH3EY 2 H ?Evk\%awﬁﬁw PTAarEE 1l g oo
4,501 2 5919 £/30 # s /A5 PA 2 112 74 > 1,189 2 4832 £/30 % 5 H A4 ¢
AZ 1172 a 1162 1,053 §/30 # « AF5 A FaUFE FRTH A FRIEY GVERETHA

B IS ARAR A 1722 27 4810 £/2 A 2 A F AL F 253 1,055 £2 4 - AR it A
RHDS BERARELEE L I,%Erﬁﬁ (Streptomyces scabies) » B fe i F i 100% » @ B % v
(Phytophthora infestans) % i’}é:}l‘ﬁ (Ralstonia solanacearum) P|#F 2 {EMc P Z Rl R W B F X
B iFaniss gL % LE ¢ Ah \‘jgﬂ_:}’ﬁ’a& FAMAKSAFEDZ HBAR > A B AL
472 127 1872 3648/30% w32 TAE 1LY T i 187 2 318 £/30
B3N TR 120 T o E332 168/30%F > FAMHPLIITAE 120 T oE6%
94 8/30 % c AHEMATF BB LERED R TIEBBTE > BEHEFA UL OB EHF LS
TN EEFREERET ENAESEE o

B 423 (Key words) : 8 # % (Solanum tuberosum) ~ %% & # 72 (integrated management) ~ 7 #4% 32
(organic cultivation) ~ v H5.2 (pests)
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Integrated management of pests for organic cultivation of adzuki bean, Vigna angularis

Chuan-Yu Lo, Chi-Chuang Huang
it 525 FThE 4

Department of Biological Resources, National Chiayi University

AEY ERF S H T s (Vigna angularis) 7 #3351 3% 2285 (KS8) 2 3229 (KS9)
BRI R R RAAFL IR R FAHBER - AP P A SRR U F ¢ RN
BRIBTHZAZFEDEEARAR > AR ZEEA 3P TH2 120975 i 4538 2 17,011 £/30

BORAEFA2YTAZ I 0 g o E 9522 2,023 £/30 % 5 A E544 0 PR 110 ¢ g 0 iE 220
23,843 §/30 B o AR HiFAUFE FIEE MY EAETREFAALT  FARAR AR 1,719
$5714 £/2 A 2 Rl Frasd g 185 & 1221 §/2 X o A HF AT B AL 30 2 FRIF R F
(Rhizoctonia solani) | % % w5tk > ~ {7 % & FEAR (llleis koebelei) % ~ = # .
¥ i B (Sphaerotheca fuliginea) » ¥ r2 " 49 Bl Fleng af o A FNiF s IR IR 2R
Fggugaa FAMAKIAFEDZHABAR AN EEIARAMI P42 127 ¢ 4 >:F 50 2 379 /30

WAL 3 P TR 120 g £ 230% 394 £/30 % w30 T o iE 25 8730 %
%ii@sﬁM PR A RERE] A 582 438305 c AEMTLE YR TR S 5 E
R E SR EA B8R QRSB A KR I UL A ARV BT A
FiA R o

“lf_ﬁ;’“ tB G

M4t (Key words): = & (Vigna angularis)~ % & # I (integrated management)~ 5 #5432 (organic
cultivation) ~ :/',;‘5& T (pests)
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The surveillance of ectoparasites on small mammals in Kinmen area

Txreliama?
Yin-Wen Wu', His-Chieh Wang?
AR R Y
Department of Food Science, National Quemoy University, Taiwan
2B Iﬁs*g# R LR A RS

Center for Research, Diagnostics and Vaccine Development, Centers for Disease Control, Taiwan

*"}

RMAHMAF LA RATRSARBOILT A RS £ P TR M AER
Eé%gr* PR f‘fﬁii%%_L £ vﬁtmﬁif{_;. SERE o AT AT 2011 & 79 7 AE
”LF%F% A IR EFMGFLARFEIEL - F ik R 7 6 A B ER (Rattus
norvegicus) » I ' % B (Rattus tanezumi) ~ -] § "L & (Rattus losea) ~ #F& & (Mus musculus) ~
¥> & (Callosciurus erythraeus) % %8 (Suncus murinus) > 4 &5 5 19.5% > v/ § L B3 & & léﬁx
FooEP88 L2 FANWAEFALEFL > LR (B2 L8) ﬂwﬁ CHE R REES
Ao BBEAFL 969% (85/88) c k2 L A2 BRI AN G 784% 2 72.7%  H P Fiss H3 g
Y% (Laelaps echidninus) ~  * J§ &% (Laelaps nuttalli) ~ & * B 4% (Laelaps sedlaceki) ~ B 5g* J§ 1%
(Laelaps myonyssognathus) % * B 3 #7/§ 4% (Laelaps turkestanicus) ; ¥ 2_ B4 % % 56.8% » » 4 &
# A5 Y (Ixodes granulatus) ~ %F 25 F & (Ixodes ovatus) ~ 4 73| % ¥ Y% (Rhipicephalus
haemophysaloides) 3 s 3%/ (Haemaphysalis spp.) % 48> 2@ 284 298 S8 5 % L2
EAFE 489% 0 kT E® 8 (Hoplopleura pacifica) ﬁtﬂ o B L5 ¥ER (Polyplax
spinulosa) ; 3 ¥p2. B4 F 5 4.5% A~ H 5 l&’%}?ﬁ % (Nosopsyllus nicanus) * % % (Ctenocephalldes
Selis)y o #3 B A 5ok o> PEGEE (BUSZE L h) RAFHRF > WEARPVOEPRLARE RS
PRLF ORI ERITRORFFTRBE A RFIR AL L8 iRy TG ’ﬁ‘T %
R AR BB B AR TERI 2 gy o

EB

B 43w (Key words) @ -] 4]+ ' # 4 (small mammals) ~ 48t % # & (ectoparasites) * £ F* (Kinmen)
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o &~ EfE & F Lk (Paratrechina longicornis) © % /% 3~ & X7.% &
New distribution records of invasive Paratrechina longicornis at
mid-high elevation in Taiwan

@k A AR
Yi-Ming Weng, Chin-Cheng Yang
CERS BN 3 F S L1 R ]

Master Program for Plant Medicine, National Taiwan University

. & F Lk (Paratrechina longicornis (Latreille, 1802)) » 3 B # 22k 2 » Zb5ikd /6 > 1 & &
A adF40 AF > FME FHW2ZEFF Fe J e ipy B T2 FRFLLET T
EHASERA T o URT A P 0 £ B LRR ST AFRE 4 L T A R
BAERFIFLREATERRITAIART LRI B A 9% T L &5 LR B A R
BERAARR (5AFNART N KEREE) ke S EERREY B ARLE 0 ¢ &
731 S NI AR SR N %ma BE SRy TN 064 2% o Bn KA LR GT BB 4R
BAREF ZPRA - AFTP R CEDERITH T D EZEET? FAREFE LT LR
PHEFZERE TS LR AT AR SRR TP ¢ F AR E A F LIRPNHEUUE HE L
Pad o BA R CR T e B L M R E A B AR 0 ARt ik B @R HAT
AR AP M 'F" P F G oo K- HBESE N A2 A TFHF R (genome scan) FERLE AR
A0 8 2 Bk TR T Féfﬁ?lmh BIRERGHA 2T R R T M LR - BEE R
2%k ~ R (invasiveness) e¥T 3 0 F EAATIERIF F BT O~ Rk F RS -

—bt-

M 4@ (Key words) @ # i %38 (climate change) ~ & & § Lidk (crazy ants) ~ /& $%:§ & (elevation
adaption)
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Temperature affecteds the diet choice and foraging behavior of
Paratrechina longicornis

By Rt
Shu-Min Yang', Chin-Cheng Yang”, Chuan-Kai Ho'”
GRS R =L
Department of Life Science, National Taiwan University
TR AR FEALY S
Master Program for Plant Medicine, National Taiwan University
BRI R N L SR S
Institute of Ecology and Evolutionary Biology, National Taiwan University

IR a2 B AP FELRDET @ f
PR ERERBE R RE TR T g
[l R B S ,}i’_gécﬂ R T g o Flpr e it ¥ o g FERPIEEwOL 75 - j‘at%ﬁfﬂ??‘f

BRI Koo B2 58k (Paratrechina longicornis) cn@ (21 & LG 4 cpE R X ORIRE T B
Wt 1) Lk A BT ¢ ¥ carbon rich ¢h & F+ (carbon vs. protem) F i i S &"'{} # &
Fe2) BRBET  MIRREEEREDISSH DR R o FILRIE EE PR LT 0 B3
ik B G R e L B o SRR G ﬂ‘”*"%%a’”"’ﬁi 5B R (20.0,24.5,26.5,28.3°C) »

ek B LR R T L 8 ehif4F 14 (carbon vs. protein) % & pb‘m:a::f& AT PR o F R
5 BT 0 B 20.0 ~24.5°C PF o ik i 4F proteln richendd ; 4pF 3 > $.265~283°CFF > s B
¥ carbonrich éha > A LA HBPHERRFHFNLI T « % E%E7hT » ME (2000) ~
HI R T AREPFEFNS I 85, #BF BB (283°C) ToATREDEFERFIN G o KRa o
MR T DI IREF AR A PR BT o B G R U B R A %"’#Bi"ﬁ%% o FT B
FAEFAFL DA BIEGR 0 N PIERF Fom LR IR L8 75 - 2SRt R

Fog LRI PR BT R G e P R P e
PRI G o b L,i‘a;,gﬁ \zpzz—i@wa#ﬂm

£ ecosystem functions.

B 4t (Key words) @ Jii%k (Paratrechina longicornis) ~ §. @ {7 % (foraging behavior)

(Temperature) ~ % /& % (pheromone)
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An updated checklist of the alien Lepidoptera insects in Taiwan

f/;? z > Hi fr’ /%7 ﬂ’
Shih-Rei Liao, Yi-Jie Chen, Shen-Horn Yen
R ER T

Department of Biological Sciences, National Sun Yat-sen University

WirEp AR By - S p T ;;:tliz‘v’vf S Apo T A B RE S REET h 24 Y
W BRAEE o e T ERFRNREHFDRAEFERR A RITS (F 5 FERAE 5
Bt~ ) 2 mRp kBt RS \L%‘L PR PG ARG ERAT Y R kP
PAATE PG BE T R R RE A AP RO P AR ER Y B kR SR A
AR LY > THEFTR S AEFFFAT 2 ERE > TaBNET ¢ Fjcdra 2 2 zp &
B0 TR RER AR 2 b ke fE 0 Flt TaiBNET 2 T3 & # F BF % ¢ 5 b o i
bkt R Fena g s ke phrh B AT T AR BT F BN p RFBa AL H
FAGP - BT L FFE A RO REE > R TS REET *’Ffmmﬁ%ﬁ 2 e -
AL ER 2004 EAcEE A G AR AR AR A A b ke p R 2SS
T fesEre 7 AK \v}?c.ki’%ng-\p, MM ERAKEBETRGTR P io R F “fi%ﬁﬁ“{ poam e X
Goh hfpBEiR R £ 1851 B 88 B TR A ABFF SH2 B34 A AT LT
FrBREF VT2 BSAME e RFA S F R A~ BRAFH Y o A R E SRR LAY
! 5“*‘-“"*‘“ LI i"“{fv’w*j\jw R RBREFLFELAY MR 2 g REP
EET 3% o

ol

M4 (Key words) : #*2 p (Leptdoptera) ~ ?t k4& (alien species) ~ » & 44 (invasive species) ~ 12
CE X" %i (phytophagous insects) ~ % i {&4 (host plants)

364 GEESE=TIUEE =~



7_%

£ iFE B Y- (Papilio memnon heronus (Fruhstorfer)) 4 % 2.
Effect of photoperiod on the development of the Papilio memnon heronus (Fruhstorfer)

P-07
-7
A

1

ﬁéﬁj*ﬁ%ﬁl‘ﬁ%ﬂ””‘ﬂ&ﬁ
Zih-Rong Lin', Su- Chlung Chen', Sheng Chih Ou-Yang?, Yi-Lin Ciou'
"M FES
Department of Horticulture, National Ilan University
TRz LR e

Research Department, National Taiwan Museum

3k~ b U (Papilio memnon heronus (Fruhstorfer) % 7 2. 3 ARz RE
RH 2 7 &4 i% it (10L:14D -~ llL 13D~ 12L:12D ~

"if“’ﬁﬁép'i_‘].j ,;

r’sLsLﬂP F /r'——% v Hodp it

A
L BUE P A B3 25+£1°C~80+5%RH
13L:11D ~ 14L:10D) 2 2 £ 457 > * Bk B R ¥F (Citrus limon) ¥ %
%\'iﬁ'"‘*ﬂp’%ﬁrwﬁp’ BT ood BEMT O A BHNELT BERAILT

&% 882~98.1%; AWM FEF U KRB 12 hr s 648% ; M 52X kB 11 3 14 hr v &
3 30.4%> @ f k& 10 hr fv 12 hr

906%v"”‘} TINATFESFE 304~T762% M EE 10hr K E F

B A THAIL o B AP NP2 FTH 0 LER 10 hrfe 14 hr AG h e > @ P I S A I g
?EELFF'& vk PR 10hr}%¢_‘1@‘@9§x—’r€'% 41 pf l4dhr2 2 p > 2 EAGRR I0E 14hr ™ > 350 =
TARDOREL 544 mm &~ CRTFFE > A B 10 hrfo 12 hr 25 F 7 4

TR o % B DEEE
B AR 14hr tE 12T R E o

Hmﬂciﬁmﬁfw?qﬂ BEER A

M4t (Keywords) @ = Bk~ ik sy ~ 7
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£F W~ 0 sl (Idea leuconoe clara (Butler)) 2% v 2 2 5
Effect of photoperiod on the development of the Idea leuconoe clara (Butler)

HEF mER R A E - AEH
Zih-Rong Lin, Su-Chiung Chen, Hsin-Jane Huang, Jo-Chian Chan
Ry EHEF

Department of Horticulture, National Ilan University

A EBRIF R Y ¥ 0 mik (Idea leuconoe clara (Butler)) (B2 P © bkilfd) # 7 2 5 &
PFPREXG mUEE P AP B3 25 £ 1°C~80 £ 5% RH % 7 fak k8 i (10L:14D ~
11L:13D ~ 12L:12D ~ 13L:11D ~ 14L:10D) 2_ 4 & 45 ¢ > * 6 sadfd e &% (Parsonia laevigata) ¥
PO RFEEATAA I LIRS FPBALADZFT o d BEEr s A mika kR 10
I l4hr2 7 Bag2 T LR FESF o Bt 35 62.0~82.0%; & &% B et s T i 88.7% 5
HEHTRXZAEESF o AR 105 14 hr m iz H 4e » 5 35.0~95.0% > 12 %R 12~14 hr ‘&
BE oS AP AT S A[Y P TEF LR 4hr AL e B EmA B 5 20.14 P fr37.220 P L
G kPR 14 3 10 hr 408 2550 = & 2 BTk o 2 B e B0 & & F A2 3.97 mm 0§ & i it
PR e A PR T A sk ppit G F A RBRFRE 11 WAaH A % kiR
WL P ERRET 0 B BT RR 12~14hr iF TR > QL IER B A G sk A 4 ey
A 4~10" FApfFE o

Metim (Keywords) @ = v mrfi~ Skixk ¥ ~ 3 7
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The oogenesis and transcriptome analysis of Forcipomyia taiwana
(Diptera: Ceratopogonidae)

ERR SRS LA S R N R Sk
Szu-Chieh Wangl, Hsien-Min Lee?, Cheng-Nan Wu?, Chuen-Fu Lin®, Ming-Der Lin'
'ERAELIAFTEARE DS
Department of Molecular Biology and Human Genetics, Tzu-Chi University
R A
Graduate Institute of Biotechnology, Central Taiwan University of Science and Technology
E TR £ £ 9L 3

Department of Medical Laboratory Science and Biotechnology, Central Taiwan University of
Science and Technology
YRR R FRT

Department of Veterinary Medicine, National Chiayi University

The Forcipomyia taiwana (Diptera: Ceratopogonidae), a blood-feeding midge, is widely found in
Taiwan and southern China. Bites from the F. taiwana cause local itching and swelling and the allergic
response can be severe in some individual. The scratching of the site of the bite can lead to sores on the
skin. Therefore, the prevalence of F. taiwana curtails outdoor activities and causes a significant impact on
tourism. Although the life cycle of F. faiwana had been studied, little is known about its germ line
development. Here, we found that female reproductive system of F taiwana consists a pair of ovaries
composed by numerous ovarioles of the meroistic polytrophic type. In the egg chamber, a single nurse
cell is connected with the oocyte thorough a ring canal. In the germ line cells, Vasa-positive nuage can be
easily recognized around nurse cell nucleus and cytoplasm. Through the NGS analysis, we identified
ortholog genes of F. taiwana which play maternal effects in axis-determination during Drosophila early
embryogenesis. We believe the understanding of germ line development of F. taiwana could be beneficial

for developing an effective pest control strategy in the future.

M4 (Key words) @ o B4t (Forcipomyia taiwana) ~ “F# 'm*% % 5 (oogenesis) ~ &4

(transcriptome)
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Can non-circular eyespots deter predator?

FEE-HEFE
Yu-Jen Su, Shen-Horn Yen
SRR Y e L

Department of Biological Sciences, National Sun Yat-Sen University

B p b ftew boeapi R (Eyesopt) - fid FRBA S EHFFEG B F Lk EFA
Hoorle e X f ipam Pl ¥R T fadkdn s AF‘,‘ P B o n:*v?;‘&r_i v gpk i d A
B o f R T APHERE o Flpt iR i che Gl F ARG 2 BB & f 1R MURY S Pk
Yoo u«_ﬁvﬁjl P ety ¢ o d PR R B (Eye-mimicry hypothesis) i wc > ¥ 14 {135 0P X
FTLiRFTHE B2 8% 5 BePRRFTT B SRUE (Bicyclus) B3 w458 2 ¢ ¥
IR AP o R Bitsgs Fixatsaeds (Disc) 0B P LG A T RiRdmy o R
FTEAF RSO ARAVRIGETRE L S G L AT EEN OB L3F F Hi
7] e e A g s g % enb[f]A) P & (Non-circular eyespots) o ¢ i F]pt 43¢ X Fras chzb [{] 4] pr
HEIRAF LG Bk 8 F s BRI H o REY X LR N T RG I Ruspd o F
FARR R ESIEG m R BRI G 2 A BRI AR R g R 2 (R o K
BAEE R Bl 0 BT BH A G B L T et g 8RR IR > T A I IR R
FERe g (D) AFARILG WY Q) FURIENRE S F O S E LG P HEREL
A (3) AMARE A LG AT 2 F LR o o AR RARR S TR P
& o

S

B4 (Key words): P 5 (eyespot)~*2 4% mr (discal spot)~ = F & (Saturniidae)~ ¢ (anti-predator)
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Molecular phylogeny of the Epicopeiidae moths shows extremely high plasticity of
the morphology of a quasi-Batesian mimic

TR T
Chia-Hsuan Wei, Shen-Horn Yen
SR Er e

Department of Biological Sciences, National Sun Yat-Sen University

The correlated evolution of mimetic color patterns between co-mimicking evolutionary lineages has
been extensively studied for both Miillerian and Batesian mimicry systems. The existing hypothesis
predicts that the Batesian mimic lineage exhibits more frequent character switches to adopt new mimetic
phenotype in order to maintain the benefit of resembling various models. In contrary, Miillerian mimic
does not switch mimetic characters frequently because speciation of unprofitable model does not usually
involve dramatic character switch. This hypothesis, however, has never been tested for the mimic
involved in a quasi-Batesian system. Epicopeiidae is a small family containing less than 20 species
exhibiting dramatic variation in size, wing shape, wing color pattern, daily activity pattern and larval host
plant association. Previously phylogenetic study based on adult morphology suggests an evolutionary
trend of body size from small to large, and that different mimetic syndromes (e.g. papilionid-like or
pierid-like) support monophyletic status of each genus. Our study based on both mitochondrial and
nuclear sequence data, however, contradicts this interpretation of character evolution. First, no
evolutionary trends of body size and diurnality are detected. Second, neither the “pierid-” nor the
“papilionid-like” genera are monophyletic. Third, Epicopeia polydora, the largest member of the family is
found to contain two distinct species, of which one is extremely polymorphic and the other is
monomorphic. Our study shows the first phylogenetic test of character evolution of a quasi-Batesian
mimic group, and supports the prediction that the pattern of character switch of quasi-Batesian mimicry is

similar to that of the Batesian system.
B 423 (Key words) @ % fi 1% (polymoprhism) ~ &| ! 5% #&#& (quasi-Batesian mimicry) ~ % $u4 ¥ &

# (phylogenetic test) ~ 4F#c*» #& (character switch) ~ 4] & 7 # |4
(morphological plasticity)
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The reduction of male genitalia and specialization of the eighth abdominal sclerites may
be the key innovation leading high diversity of Chalcosiini
(Lepidoptera, Zygaenidae, Chalcosiinae)

Chia-Hsuan Wei, Shen-Horn Yen
CEN

Department of Biological Sciences, National Sun Yat-Sen University

The morphological diversity of male genitalia is usually considered to be driven by female choice,
and both contribute together in maintaining reproductive isolation. The morphological characters of male
genitalia, therefore, especially the sclerites responsible for holding and grasping the female abdomen, are
of great value in taxonomic identification and phylogenetic reconstruction. Previous studies focus
predominantly on the possible lock-and-key relationship between the male and female genitalia and
significance of genitalic symmetry of insects. The role of non-genitalic abdominal segment, however, is
rarely investigated. Here we report a case of correlated evolution between reduction in male genitalia and
specialization of the 8" pre-genital segment in Chalcosiinae. The chalcosiine zygaenid moths constitute
one of the most striking groups within the lower-ditrysian Lepidoptera, with highly diverse mimetic
patterns, chemical defense systems, scent organs, hostplant utilization and diapause biology, plus a very
disjunctive biogeographical pattern. The tribe Chalcosiini harbors the highest species diversity and
possess complex modifications in both male genitalia and the 8™ abdominal segment. We reconstructed
the phylogeny of the entire subfamily by using 3 molecular markers and 255 species in order to answer
the following questions: (1) is there any correlated serial modification between specific part of male
genitalia and A8? and (2) if genitalic reduction and A8 modification contribute as a key innovation
leading to high diversity of Chalcosiini? Phylogenetic analysis using Bayrsian inference leads to the
following conclusions: (1) reduction initiated from fusion of tergite and uncus, followed by fusion
between valve and tegument, reduction of valve, and modification of 8A; (2) the highly speciose clades
all have reduced genitalia and modified A8, suggesting this character state plays an important role in

speciation

B4tz (Key words) @ Bi4&122) % (key innovation) ~ 4 4% 3% (lock-and-key hypothesis) ~ i# i* i 5
(evolutionary rate) ~ 2 78 [§ 3t (reproductive isolation) ~ B B |4 ;& i* (correlated

evolution)
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Taiwan moth information center: a web guide book of moths based on data from
the crowd sourcing

AL S ERFE S HOLE C BGER A B
Li-Cheng Shih, Mau-Chiuan Chlu, Yu-Hao Lin, Chieh-Jung Chen, Ting Shen, Hsu-Hong Lin
BiAPETET? @

Endemic Species Research Institute

A2011 EAeit 2o FALM T RE 23— o AP R flens 50 R Ta i
;L;MW PR B B RREP AR R OES AR L REOP BR R TR
B SR S AR S A TS TR B e e R 3 E R
& ’.-%@%%*p AFEF T w2005 & KA R kb B A SE AR — AT A
Bobehshe §0 BAML M AW LRRET S RSB LA F SR T R
* TCHNET, B4 B33 ¢ P R B> & § 7 50 4% 1802 fheruks » @ % & 7 ik fL
B bR PR RE LA R AT AL AT SRR s
PExhibit, » i * 7 f (T F REJFADFE o pt PR T E B A KT S0 r FTRTHRE > P 7
Bef PBERA S A RETEE LRI E R

F&g '}{é;;’ (Key WOl‘ds)l o EN %ﬁl _Qﬁ (Citizen SCienCC)‘ o W\g(‘*g (Creaﬁve COmmOnS)‘ '@J;}lig, E] (Lepidoptera)
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Diversity, phylogeny and classification of aquatic fireflies (Coleoptera: Lampyridae)

gop g '~ % 2 i’ %3 RJ. Villanueva
Ming-Luen Jengl, Li-Wei Wu?, Ting-Wei Chen®, R.J. Villanueva®
'R RPERE gL S e
Department of Biology, National Museum of Natural Science, Taichung City, Taiwan
HCEE S RE S F3 S ELY
The Experimental Forest, National Taiwan University, Chushan Towship, Taiwan
R EL GPE
Department of Life Science, National Taiwan Normal University, Taipei City, Taiwan
4%¢gggﬁ§§&g§g
Davao Medical School Foundation, Davao City, Mindanao, Republic of the Philippines

EEFREEY VAES > AT R 2012~2014 EC R R HUKES A B R AR
4 COl A F1hDNA B 74 ot $ & 7 g V8 & F o e st CO1~16S % pE4d 3 #1422 EFl-o
PrAR S 2532 dg AR RAAFEE X T ALY F T A 5 B SR R
(Bayesian tree) 7 ¥ ¥ FLFAFPALAZe BLEFRABEDIELR  LREFELAT LE Y 3 B
AR I-ARGIAkECBATEFER 2T [RAF-AKFHREFB] Luciola
cruciata-owadai + Aquatica) W¥¥ > %2 2 B L EEFHFMDL & ¥ - X B 5 Luciola substriata
B B L F I A HWHRET N REEa [wF B4 k¥ K] (dbscondita +
Pygoluciola) » & $g k¥ LA L B4 j.%pt_ﬁ 0% F B (Luciola s.str) #ti it B » B Luciola
W2 a3 P kA [ B R +i$ﬁ&*ﬁ CHRRP DV RIZE SBH
Zk¥ B (Aquatica) BB s 4 B F & L85 L o

B 450 (Key words) © "k #% & (aquatic fireflies) ~ 227 % (Philippines) ~ 4 =+ ¥ & (molecular
phylogeny) ~ *# % & # (Luciolinae) ~ % £ (larvae)
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The cold tolerance roles of fatty acid desaturases in Drosophila melanogaster

B-is s B fi_%ﬁ
Chien Yi-Chih, Chia-Ying Tsa

CREANEE EX Y
Department of Biology, National Changhua University of Education

7 ke fergirpiz. 4 & 2151 desaturase it {73 48 {riT* (desaturation) o desaturase i 52! % 4¢

v
o & 2 A - BER & > PF desaturase gene » B A3 A Y o gD Ay

desaturaase 1 ¢ t 2 ¥ % 3R > desaturase 2 {v desaturase F $% % s (Oenocyte)% I > @ *
desaturaase 2 gene it 5 Lk ;?ﬁ"— BRI L ' VR B O3S F o (v desaturaase 2 ke
RAPM AT AR FFROHIRS GRS T 0 AR RS O FE L Desaturase gene tib WHT

4 IR 0 2_F B 5 Drosophila melanogaster JE3E BT LHER > kP~ Cold stress = j# o fRm % 47 fr?g ik
iz TR 4 ¥ i A _desaturases t— TPER PN T > P %2 % 5 UAS-Gald system 4 %] #- desaturase
gene (desat! ~ 2 ~ F) knock-down (RNA{) 4= Overexpression > i # ip|i & % 3L Desaturase 1,2,F 1%
WALE L GRERE T LET IR H b e R oy i S B A MG ES T - S E

Knock-down Desaturase 1,2,F % ¥t & i@ /4 33 kT > A7 FIE 2 L@ {4 w8 W3 &0y 5
Bz E R dREFAE R iﬁr} d\ﬁ’%ﬁ??q‘ desaturaase gene # H.E_F epze s L R > £
- 1 % desaturaase gene (S84 B 8 A RPN A FLRE o

B4t (Key words) - Drosophila melanogaster, desaturase gene, UAS-GAL4 system, overexpression,
RNAI, cold stress
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Recombinant viral proteins inhibit the transmission of T omato yellow leaf curl Thailand
virus by Bemisia tabaci

ﬁ ?& 3R IR S~ I F % -?"1\»;
Chien-Hao Tseng, Pei-Hsin Chang, Yun-Hsin Pang, Chi-Wei Tsai
IR B - R

Department of Entomology, National Taiwan University

Pl WGP REREIRFEPET (L §FRL G SRR pA T E R
#HE ¥ & (Bemisia tabaci) #7@ 3 g ik Y ﬁffr B4 (Tomato yellow leaf curl Thailand virus,
TYLCTHV) *ta @i = peE dhpd - ¥ L8 §icA & - TYLCTHV ha sy =Bl 4
(Geminiviridae) ~ & % & 5 4 ¥ 54 i (Begomovirus) » d >t it 4 3 e 7 w2 W ER s $
AP R 0 g okl in e Al R G RS R R o T D A m”" EIERE SV e
LR KAl R 28 E M& SERTAE AR E AR SR N T Y ER S SRR LSy
Pk o AP Y P end ﬁTT;T gifp el B2 Frdla i & @3 TYLCTHV » %] & begomoviruses
R I+ e ] (coat protein, CP) £ & ¢ % X £ (receptor) 488 & » MEJIR A P % 'w
i@ s B e Flt AR g L 4 & & (in vitro synthesized) G TYLCTHV CP 4k & # ¥ 45 i >
1% L& ¥ % £ 47 (immunofluorescence assay) F&zu CP 22 i P B2 42 R - RS L | &S
CP ¢ fi 2 TYLCTHV § drfespint Bo 8 0 Bos 4 o (8 H LS 1 B D icti k) R iRl
HiggraF o 3 %% &7 TYLCTHV CP ¢ & [,;*7-* SRR Y Tk & ¢ % ek & 2 (binding
site) » & @ Fril i R i @3 TYLCTHV © g4t 5 % 7 2 Fis TYLCTHV 60 CP gk 4h ¢ ohd

» BT B4 SN g B ,fr,fﬁmrﬁ el B e d B RS 2 fp#;ﬁw ik B 3E o

B 4tze (Key words) 7 % 4 fi (Bemisia tabaci) ~ € .J5% 3¢ (recombinant viral protein) ~ # v

v 3 ﬁf? B4 (Tomato yellow leaf curl Thailand virus) ~ 4% 3 (vector

transmission) ~ & % ¥ £ £ 7 (immunofluorescence assay)
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Non-canonical expression patterns of Aphb, a Drosophila hunchback ortholog in the pea
aphid Acyrthosiphon pisum, implicates its novel roles during development

PR EEE LT 5 i 47 123
Chen-Yo Chung', Ting-Yu Huang', Chun-Che Chang'**
"R B FA P FRTELE L AT AP RRE LT
Laboratory for Genetics and Development, Department of Entomology/Institute of Biotechnology,
College of Bioresources and Agriculture, National Taiwan University
TR AR CEETIHE AL FEEG Y
Research Center for Developmental Biology and Regenerative Medicine, National Taiwan University
TR R EATIRE (R SRS S

Genome and Systems Biology Degree Program, National Taiwan University

Drosophila hunchback (hb) and its orthologs in insects are known to participate anteroposterior (A-P)
patterning and neuronal development during embryogenesis. In the parthenogenetic and viviparous pea
aphid Acyrthosiphon pisum, conserved roles of hb were also identified. However, novel expression
patterns of Aphb in the pea aphid implicated its unique roles for development. First, we detected anterior
localization of Aphb mRNA in the anterior poles of developing oocytes and embryos prior to blastulation.
The expression pattern resembles to that of the bicoid (bcd) gene in Drosophila whilst the pea aphid does
not possess a bcd homolog in its genome. This suggests that Aphb, like bcd, is involved in the
specification of the anterior axis and that bcd is a new invention in dipteran insects like Drosophila.
Second, we identified germline expression of Aphb in the embryos after blastoderm formation. This
finding was confirmed by double whole-mount in situ hybridization of Aphb and Apvasl (a
germline-specific marker in the pea aphid). Why germ cells require the expression of Aphb during
embryogenesis in the asexual pea aphid so far remains an open question. Examination of germline

development in the pea aphid where Aphb is knockdown, we anticipate, will provide the answers.

M4t (Key words) @ & 2 87 (Acyrthosiphon pisum) ~ #8#h (body axis) ~ 4 78 'w#z (germ cells)
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Developmental expression and functional analysis of salivary gland genes in the aphids

By o~ k&7
Ting-Hsuan Lu, Chun-Che Chang
W o B~ Frngk

Department of Entomology, National Taiwan University

Mt e B Bg e R ed G0 2 Fi“’ﬂffw\ weeTER AW ARG B B Ik AL T g
FREAL BRER PEd o F 0BT BRI T A e el £ S 2 A0 T 86 e
BB RN R IR p Y o A T RA PP R 4RI T C002 AT R 3
B HR S AL o b g dR] C002 Fh FIE RS SrER AT B o 5 8- W B R C002 2 F)
AE ARIAF T R ﬁv@’;&i{%\. B IR v_i:ﬂﬁwm’a A5 > Ay >R =52 & BF (whole mount in
situ hybridization) & 1 ] C002 & Flfr¥ - vé_—ﬂyjl\ & ¥ forkhead (fkh) v 7 £ B P wv e S Bt in
287 C002 & Z PPV AT IV BB oars 2 SR m g fkh 2 JUSLRI R B~ 5 o i R
E LY TeX S R L Yk

B4t (Key words) @ 8 2 #7  (Acyrthosiphon pisum) ~ forkhead ~ C002 ~ Vi,@:”fil’a}* 5 (salivary gland

development)
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Effects of high temperature on the reproduction and development of
the pea aphid Acyrthosiphon pisum

U E g
Yi-Tsen Lin', Chun-Che Chang'~
IGEE S A 5L ER R E JX .2
Genome and Systems Biology Degree Program, National Taiwan University
TR AR E LA

Department of Entomology, National Taiwan University

PRt EETEPFS L St BT ERE B 6~7}éjp4*ﬂr}|ﬂ+o*q%§
2T RA S EN IS A BB G2 L 9
FHRBIEAAERGEAE 20°C 1 25°C) B B A A BT ST E o R 42E 30°C
P GEEH T0% P EEAFE KA BERBTESHEN HEF T EET RO
WAeFIR P B AR o AR HRILINEL AR BB Y (Acyrthosiphon pisum) % #4817
BRI R P R hR LB R T 0 TEY A 2R d AF T AT
Apvasal A BB PUFH B R LT B FATNEAR  FREFFR > TP b FHFER
S e BEFAR R 30°CHELBEU P RS SRR AA D o 5 30°C KT
2 g Bl i rnchl B 5 20°C 404 T 2 82287 o fI% © E 2 Apvasal B BT pE
PR AL i 7 R e A R R A 7 e o AP & 4t 20°C~25°C £ 30°C TR B T 2 5 2 87 Apvasal
mRNA 28 ¥ & LB - HAHBEEETL 2 § 25 Apvasa[ A Y AL o etk

+ 30°C zene s B Apvasal MEL R AR 20°C 2es e 8753 o AP K ¥ BB R R F
Apvasal F8: %8> 1 AR B AT NP RO RE s Fie- HIEHE P A 3 4] o

M4t (Key words) @ & 2 87 (Acyrthosiphon pisum) ~ g B (temperature) ~ # 78 'm% (germ cells) ~
Apvasal
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Fate mapping of the asexual viviparous pea aphid embryonic germ cells undergoing
proliferation and migration

FREEP R T
Yao-Chung Chen, Chun-Che Chang
Red B~ Fra8k

Department of Entomology, National Taiwan University

PRt 2 A AR R T RS EROR Rt R L 2 6T
AR iR R Y G PR A B RE A 2 A B R & R R e 5 T
ls\']“i’?f]l o Xi#p ehgs 87 (Acyrthosiphon pisum) VAP H T A B3R 2B AP B > AFE T R
€ S re g (katatrepsis) b i 2 %518 vasa P EPI IR $ R v BB T R PL T B AR Y
fFehd silmre I ABLET| L A e € T AR F%,smFe o k2 pPafaiE T o — BE R 2 5w
WER R hA s L E A A fAoim A S 21 A B o A £ AR B Mwre> Bfs
Mimre & A S LA AP e Ny P - S o4 T A e A T AR il o A g
anti-phosphorylated histone H3 &3z i~ A ¢ H et & - w27 708 v 47 & i 4 i
oo BEAFTHRTATEUE TR e Y e & — ']“*#ru?‘" Vasa FE KL d » VL RAe 7
TRERF A e R M wmie RSB T A e BRI s Sl L LRI M T o SN S L s S L e
R AFHRATYUR RS A e b - BPEEPRE S vasa > ff - BIEF A
PEfpend mmie o X B (TRIZ PR AL RS TSI AERE PR T

P B i e fd A B e o

M4 (Key words) : & & &7 (Acyrthosiphon pisum) ~ # 78 in%s (germ cells) ~ ‘m?s 3 2 (cell

proliferation) ~ fm*& # {7 (cell migration) ~ vasa
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Developmental integration of an obligate intracellular symbiont

B oo 23+ 05 w4k %« Daniel R. G. Price” ~ Athula Wikramanayake® ~ 3& & 47 ° + Alex C. C. Wilson®
Hsiao-Ling Lu"?3, Honglin Fengl’z, Daniel R. G. Price’, Athula Wikramanayakez, Chun-Che Chang3 ,
Alex C. C. Wilson
Vi gh e R - R
These authors contributed equally
‘EERA RIS E
Department of Biology, University of Miami
SR SE S F 5

Department of Entomology, National Taiwan University

The best-studied model of insect symbiosis is that of the pea aphid, Acyrthosiphon pisum and its
intracellular bacterial symbiont, Buchnera aphidicola. Buchnera live in large specialized aphid cells
called bacteriocytes that assemble into an organ-like structure called the bacteriome. Buchnera is
maternally inherited via transovarial transfer. Recent work functionally characterizing and localizing
amino acid transporter ApGLNT1 demonstrates that amino acid biosynthesis in the bacteriome is
regulated by ApGLNT1 such that import of the metabolic precursor glutamine is inhibited by a metabolic
end product, arginine. Notably, this negative feedback loop can shut down all amino acid biosynthesis in
the bacteriome. Here we report on our work dissecting the expression and localization of ApGLNTI1
through asexual pea aphid embryogenesis. Our results demonstrate that holosymbiont metabolism is
regulated by reproductive demand for essential and non-essential amino acids. Accompanied by previous
observations of males and solider morphs of aphids lacking endosymbionts our result suggest that this

ancient symbiosis may be costly to its host.

M 4Eie (Key words) © % A&+ (amino acid transport) ~ £7 & (aphid) ~ } % 2 ] (endosymbiont)
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Prediction of the distribution of Chilades pandava peripatria and Cycas taitungensis
(Cycadales: Cycadaceae) in Taiwan (Lepidoptera: Lycaenidae)

P
Ana Clariza Samayoa, Shaw-Yhi Hwang
W= g@}«’ﬁ?&ﬁﬁ?}
Department of Entomology, National Chung Hsing University

Commonly known as Cycad Blue the Lycaenid Chilades pandava peripatria (Horsfield, [1829])
(Lepidoptera: Lycaenidae) is believe to be a threat to the endemic species Cycas taitungensis Shen, K.D.
Hill (Cycadales: Cycadaceae) in Taiwan. The aim of this study was to determine the distribution of Ch.
pandava peripatria , and its host Cycas taitungensis in Taiwan based on geographical and weather
information. Highly suitable habitat conditions are shown through the west coast and at the east coast
(Hua-Tung Coast) less favorable conditions for Ch. pandava peripatria are in the Central Mountain Ridge
(Tawushan Nature Reserve and Chuyun shan Nature Reserve), a slight suitability occur at the Taitung
Hungyeh Village Taiwan Cycas Nature Reserve. The search of new Cy. taitungensis populations in areas
predicted to have high probabilities of occurrence is recommended. Areas with high elevation and low
temperatures are not ideal for the development of Ch. pandava peripatria. Therefore in order to increase
the probability of Cy. faitungensis preservation, ex-situ conservation in alternative sites should be located
in at less suitable areas to Ch. pandava peripatria, areas like, east of Nantou, across the Central Mountain

Ridge that appear to be less suitable for Ch. pandava peripatria might be considered.

Key words: Cycad Blue, Cycas, Central Mountain Ridge
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Taxonomic study of saprophagous Megaselia species (Diptera: Phoridae) in Taiwan

TR Hpk
Tsung-Hsueh Wu, Shiuh-Feng Shiao
W o B~ Frngk

Department of Entomology, National Taiwan University

U Y L A > BMEAY 1mm 2 6 mm F > s fFafedd iio B
(Megaselia) e hoA - B G ABAFURFORSFRME S AN

i R 8 o S 3 s~ E 0+ 5 d Brues ~ Schmitz fr Borgmeier = n’i?-‘ﬂ’z%? 1970 & 2
g@rwio 32006 % 0 AEEEG 13BH63E A BR k3848 B Y 31485 -
B fhe PiEZ BRBFLE T AT I r/%"izﬁﬁﬁl*’?}ii’i* m?ﬂﬂ‘*iﬁpm B e g
BP oAt EE R ﬁ;‘%i\,&«f;m%m?m o HPFd e G TR RE AT HFLS
BHEEET AL PRI WFTT NI R @ )@*Eimﬁ”*lvﬁ Pm}‘— RN o= K e g
R T REBMAMES T R ﬂ&ﬁ:mﬁééﬁ’ v B R % A Diplonerva~ Dohrniphora ~

A
h:d
A

il

2
£

\rmL

'

Megaselia v Puliciphora> 11 3 3 {575 % ”ﬁ 12829 v fd 5 31 S 384 4o M. scalaris
e M. ochracea B iZ» %3t S8k § M3 & ﬁff%q‘* Bt F AR g o B TFS WA
PR 2 BB oIRL ) AR R @iwufx (e 2 57~ 2 BRI L RS SRS T
AR TGO B et At G % 8) BTN o B i e e R nE R

B 437 (Key words) @ 42 P (Diptera) ~ 3 #s4% (Phoridae) ~ £ 3 ¥/ (Megaselia) ~ i# ?5
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Evaluation of imported natural enemies as biocontrol agents against
Solenopsis invicta in Taiwan

2HE g R’
Chi-Lung Lee', Yu-Fang Tseng”, Chin-Cheng Yang'
WA g FEALY T
Master Program for Plant Medicine, National Taiwan University
HCEE SRR S

Department of Entomology, National Taiwan University

> iR (0T AR B 2003 A~ ALK B R0 ALK 2 I ks i
ARALOBRIREI RFRAEASAFHEFE OFRESARMIP AT AL AE
FEL3m AT EE S FEFFF1EA VIR got VR 5Lk (Solenopsis invicta virus 3,
SINV-3) % jiciz + fi (Kneallhazia solenopsae) » %5 B 3 N W 3LRIE Hop ViR2 i 5 E# 1 2 5 R
BB RREIL A TR w6 B U R TR T 4 I T A RIS
BEAS G GEAER R AR R B XTI HRE 2R PRBRBIIE B MR
foo @ FEIRE PN BB R G AR A KD TR AP A Bl (AR TR e 3 Bk E B R
Foflr P A A RS SRR R BAEIBER K Y 0 @ 35K ArRIR (Anoplolepis gracilipes) ~
srrr ik (Iridomyrmex sp.) % 2 Fp ek (Tapinoma melanocephalum) %7 it fo ik = 4 52 ¥k
FASHRE R FR2EAFRTFL A AFREFLPFL TAAFT - o ARG FFE
FAPM &R B p R VIREFEL B AR A FRERGTF s E LA ol (Ao fa s
HE S BEERIGR RS ) RPERGE Y LRV A B AP BRI E

M4 (Key words) @ 2 47 775 (biocontrol) ~ #&c32 + B (Kneallhazia solenopsae) ~ » & iz X ¥k

(Solenopsis invicta) ~ ** ¥k = 5Lk % (Solenopsis invicta virus 3)
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The presence of ants may bias in monitoring density of oriental fruit fly,
Bactrocera dorsalis (Diptera: Tephritidae)

ESIE SR Al S AR LR AR AR L §
Po-Tsun Chuang', Yi-Hui Wu?, Shiuh-Feng Shiao’, Rong-Nan Huang®, Wen-Jer Wu’, Chin-Cheng Yang'

R B T T ER 2 312

Master Program for Plant Medicine, National Taiwan University

AL ELR G R WA EAF A B IS
Biological Control Branch, Miaoli District Agricultural Researchand Extension Station,
Council of Agriculture, Executive Yuan
HEEE S R

Department of Entomology, National Taiwan University

PAT AN FABF RT AL P RHERRE L EF R T RFBRR LAY
BRI i 1 F G o BHCRB R R A AP T EREEFWBRATE 2
A B FF TR X P E AR FIP AT TP ST A F S A SR
AE 2 ﬁﬁiﬁ.ﬁi AFE R RN P BHEFY EEEFWBRAER T RRERILT
W E TS B B P Z BRIRKEP BT R & B kMR (Crematogaster rogenhoferi) k% > ¥ =tk
HHRE - F R PRS2 AT A RT3 A R (longer efficiency trap) » 2 ¥ - # 4
B2RHEB Y UAAB RS > P RE V- F A BRI E (fFHEY) - i;?%?ﬂ‘é%fisﬁﬂ
TR AFFE-FFAEN TR R T RFR AT B EF R TP P R
R A OB EHATY FFBED MU RHA AN IV FRAEREF LRI (T5
1922 &)+ F 2+ Abf W ASE 0 54 5 BB K - A7 LA AL B L IBIRGE ~ A Y B G A BUE &
FHs o BEAT DI P RIERE Z RS  rEZERIPRARS S o H 8 TS Er
Wik-S F A A B M G ARBBTEFEDA L BB R T AP iR 2
£ 3 o

B4t (Key words) @ #58% (ant) ~ L = % F s34 & % (oriental fruit fly trap) ~ &5 %% (sticky glue)
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Cat flea biology studies in Taiwan

LSRR % SN LIRS &3 S = 5
Wen-Jer Wu!, Meng-Hao Hsu?, Ya-Chun Hsu'!, Chin-Gi Huangl, Kun-Hsien Tsai’
EUEE SRR S ¥ 3
Department of Entomology, National Taiwan University
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Bureau of Animal and Plant Health Inspection and Quarantine, Council of Agriculture, Executive Yuan
GRS R NE T

Department of Public Health, National Taiwan University

% 3 (Ctenocephalides felis (Bouché)) % % LB P ¥ L3 > A2 w3 20 5 & k4
/‘?f‘y MEa s o2 P8Ry =% 01991 & BEATOBAET O AR RORIR LT AN E 2%
2 6028%; a2 BV E LS EEFE 120 V- FE oA d N 3 BT S0P D
WEMAS B2 e B AR ARHY S FF o FRMENRrEINE B Sk E &S
(45.89%) » & A2 = BB b (6.72%) 0 SRR B E RIS o E R 2 EF T EIRA
> w5 20~30°C 2 53~80% RH > %Ay m_/ﬂfﬁﬁ’@}]\ PR RAFIN N gE 2~3 58> ¥ 8
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YHFRERGDEFTL MR AL AR AT G VARG FARAN AR T 0 T F N MAR R
#ﬁ‘amﬁ‘igodiwma#ﬂ @15‘%\3"#&51””;&_1’{’filg_‘ﬁ’*émli.sjﬁ%~ BET RS B
So e %P BE 0% F7EAH 0 LTS EXFREZZAIFT  FARENRNM L

] ﬂ/fﬁlh’ TRBSFH R @Iaﬂ-ﬂaﬁbﬁl"\' o s s B2 ootk lﬁ-”: “,%m B s
Bk 2 3rEREe 2t Wl F A2 A 12 RAFE Y S AR - RRHPNE AP thke
HwF -~ LFpF 2RI RAFF IR 204E 52004 ERFIIRD C OGP %iﬁ. ’
SRR B R BE T e B A R 0 3T G W R A& AL (Steinina ctenocephali (Ross))

i H A ETRE A 5 2006~2008 B AR AL AR AT TR AT L 1443% 0 F AR L
2 PR AARAEEAAEREL ) PR AR LAERE TR AAT LT APPSR R
WO FRAARAF BTN FEFERCF R TG A F L R BRI G R W
% 5 ALY B A 5 1996 & T g dg A A iR h X i A (Dipylidium caninum) B
FAxaEG 528% 2 327% x FAFIFEREFEA SRR AL F e o TR AW
(Rickettsia felis) 5 AT enz so=x Myp R > 2008 & § @R L 8% - Gl R A K015 ¥ 5 £313
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REAFFHAEB F BRAFTES "R ER L F 5 21.0~250% > A F stz g L iEd
PRAEFFS 2T ML FEFFABE T0.0% f028.75% ; 101 X kARSI S R R 2
S Mfrd R F AR o M A RPRE AR F RN A LI 2 0

B 430 (Key words) © 53 (Ctenocephalides felis) ~ # # % (biology) v ¥ (vector) ~ % # (Taiwan)
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S1-2
Multiple phenoloxidases are responsible for parasite melanization, egg chorion
melanization and cuticle formation in mosquito Armigeres subalbatus

I-Yu Tsao', Shih-Ying Chou', Shin-Hong Shiao®, Chiung-Yin Huang’, Ching-Hsien Lee', Chia-Chi Kuo',
Li-Jun Lin', Hsi-Ming Huangl, Hsin-Ching Tsengl, Yu-Shan Lin!, Wei-Chih Chen!, Chia-Jung Lil,
Kai-Ling Chang', Yi-Fan Yang', Cheng-Chen Chen'

'Department of Microbiology and Immunology, National Yang-Ming University
*Department of Parasitology, College of Medicine, National Taiwan University

3 Department of Neurosurgery, Chang Gung Medical Foundation

Phenoloxidase (monophenol, L Dopa:oxidase; EC 1.14.18.1; PO) has long been suggested to be
involved in various biochemical processes for the survival of insects, including parasite melanization, egg
tanning, wound healing and cuticle sclerotization, etc. In mosquitoes, PO is synthesized as an inactive
enzyme call prophenoloxidase (pro-PO) and multiple putative pro-POs have been identified in the
genomes of several mosquito species. We also identified eight distinct pro-POs from mosquito Armigeres
subalbatus, designated As-pro-PO I to VIII. We found the expressions of both As-pro-PO I and V were
significantly increased in microfilariae (mf)-inoculated mosquitoes and mf melanization rates were
significantly reduced in both As-pro-PO 1 and V-knockdowned mosquitoes. The expressions of
As-pro-PO V and VII were significantly increased in mosquitoes after blood feeding and significantly
reduced after oviposition. Both egg chorion melanization rate and egg hatching rate were significantly
reduced in As-pro-PO V and VII-knockdowned mosquitoes. The expressions of As-pro-PO III, IV, VI and
VII were fluctuated in pupal stage. Knock down of As-pro-PO III, IV, VI and VIII resulted in the
incomplete formation of nascent pupal endocuticle and pharate adult cuticle, i. e. significant fewer
cuticular lamellae were deposited and helicoidal patterns of the chitin microfibrils were disorganized.
Promoter activity analysis revealed that As-pro-PO I was positive regulated by an immune-related
regulatory motif, NF-KB. As-pro-PO III, IV, VI and VIII were regulated by development-related
regulatory motifs, Zeste, NIT2/HNF-3b, Nkx-2 and dorsal, respectively. As-pro-PO VII was regulated by
an embryonic-related regulatory motif, CdXA. As-pro-PO V was regulated by both AP-1, an
immune-related regulatory motif and CdXA. Phylogenetic analysis revealed that pro-POs with same
functions were grouped closely. We also demonstrated that the major biosynthesis pathway of melanin in
parasite melanization and egg chorion melanization are dopa oxidation pathway. In conclusion, our results
suggest that As-pro-PO I and V are responsible for filarial parasite melanization, and As-pro-PO V and

VII participate in egg chorion melanization. As-pro-PO III, IV, VI and VIII involve in cuticle formation in
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pupae and adults, a novel PO function. As-pro-PO V plays dual roles in both parasite melanization and

egg chorion melanization.

Key words: mosquito, phenoloxidase, parasite melanization, egg chorion melanization, cuticle formation,

functional analysis and gene regulation
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How can the mosquito become a transmitter of arboviruses?

M4
LRAFISFERL M R/ EFLEF NS

Arboviruses include a large number of members, mostly belonging to the families of Togaviridae,
Flavivridae, and Bunyaviridae. It is now known that a variety of viral infections and their resultant serious
diseases in human are caused by arboviruses, including yellow fever, West Nile encephalitis, tick-borne
encephalitis, dengue fever, and so forth. Arboviruses are naturally transmitted by arthropods such as ticks,
sandflies, biting midges, and particularly mosquitoes. In Taiwan, Japanese encephalitis encephalitis virus
and dengue viruses (DENVs) are the two important arboviruses in relation to human diseases; that usually
spread to cause sporadic infections or outbreaks by Culex tritaeniorhynchus/Culex annulus and Aedes
aegypti/Aedes albopictus, respectively. Generally, arboviruses induce apoptosis in mammalian cells but
cause only minor damage in mosquito cells. In spite, oxidative stress can be detected in both types of
infected cells. Looking at the infection in mosquito cells with DENYV, several genes in association with
cell fate have been identified from datasets established with expressed sequence tags (ESTs) of C6/36
cells either infected or not by DENV-2. Of them, chaperone proteins such as BiP/GRP78 were validated
to be significantly up-regulated at 24 h post-infection (hpi). It suggests that DENV-2 in mosquito cells
activates the unfolded protein response (UPR) to cope with endoplasmic reticular stress. Changes in the
mitochondrial membrane potential and generation of superoxide provided further evidence that DENV-2
induces oxidative stress in both C6/36 and BHK-21 cells. Significant elevation of glutathione
S-transferase (GST) activity was shown in infected C6/36, but not BHK-21, cells, while suppression of
GST produced superoxide at 36 hpi and increased the cell death rate at 48 hpi. It suggests that the survival
of mosquito cells benefits from the up-regulation of the GST gene. In other word, mosquito cells may
protect themselves against viral infection through antioxidant defenses. In addition, a second defense
system of anti-apoptotic effect was also shown to play a role in protection of mosquito cells from the
infection. This system is eventually regulated by an inhibitor of apoptosis (IAP) that is an upstream
regulator of caspases-9 and -3. DENV-infected C6/36 cells with double knockdown of GST and the IAP
showed synergistic effect on activation of these two caspases, causing a higher rate of apoptosis (> 20%)
than those with knockdown of each single gene (ca. 10%). It further reveals that the IAP acts as a second
line of the defense with an additional effect on the survival of mosquito cells with infection. Taken
together, virus/cell interactions and hypothetical coevolution that leads to beneficial cellular response

during the infection may elucidate how the mosquito becomes a vector of arboviruses in nature.

Key words: arboviruses, cell/virus interactions, disease vector, mosquitoes, virus transmission
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oA ERRIXERIZ H B R AT
Anopheles surveillance and the preliminary evaluation of disease risk

$E
FLARTRN AR EHEFA L R&FE AT AP

2R E T 1965 £ F S LREANVEE K0 1974 & BAe R GRS BHhL A2 b B
12003 & F 2 GlEdx A @R o]0 A p 1999 & (EE E R H 400 1~42 Bl B o & &
Baw A Btk R I3 Anopheles minimus L. A~ 2.3 % > TG AR E P 2 KR R
REHE BAREBEAT cABLEHT® BRI BB AT R ) BB TN e
B~ o2 T AR R AT E - - BHBE 206 $epdx o k45 2003 E o 6 J
2 b e RBENAHBCRRA B RR A %ﬁé%x@%&%l%&&%ﬂﬁ&&ey
Lo ER A BT ko DRI AR T RFF PR SR
FR%RIR S Rs% wA AT RE A ATIE AR GRSl 42 —s,;f’r v o
B R0 & 0 H ¥ Rk 61.1% « A1k 5.6% ~ X ik 22% ~ X i 22% - & & 45k 8.9% « ik
T 20.0% > B F ERIx SR F o AP A ATRRE oY 4)};‘&‘}“‘ 48 COXII 2 ITS2 #
R g (465 640bp 2 470bp) 0 * S RRE KRRRAAE T LS BBERY BT
AR T ERE AW A0 R AL (22%) ko RS B R G

1
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B4 (Key words) @ JE A ~ ] s ~ ¥ BRI~ Sn RET - ATFIR 7447
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Control of Dengue vector — new tactic and strategy

w4
CERRC A i a T

—“3‘.;% d I13x (Aedes spp.) ¥ /‘}l%»"ﬂl’:bmnﬁfgs el R R FE RS R
—HRoTERERFF B LF o m R IME ‘L,}i-ﬁf‘a i {714 (epidemic) I "’"J‘)fisfr?" B3

(endemic) 2 B EABF L £ A Bow o I FE Bk F e g I,%itis'—xiaim}‘ﬁ - AR RELCR
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gk ehg I o )[iait-*f—;‘——“é‘. # I (integrated vector management, IVM) {:}FEZ&IE FEEH )ﬁﬁ&%’—?
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M4 (Key words) @ 7 & 44 ~ )?Ekf‘f—ii b S L A )[33&-*{— FEER S ME S
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A new invasive pest in Talwan. the biology and pest management of the chestnut
gallwasp Dryocosmus kuriphilus (Hymenoptera: Cynipidae)

BEouwh k=g R
Chang-Ti Tang, Jhen-Ruei Lin, Man-Miao Yang
Wave BAFR[E &
Department of Entomology, National Chung Hsing University

¥ & (Castanea mollissima) % 3L &2 54 > Z°7 WAL DELZ TSRS A X
HFEIRRE G AL ks RS F R HE R T A FomiE (Dryocosmus kuriphilus) (52
L ¥ S «‘M(%\ AEIRREO B T ESFLIF L EEY T HMAE ¥R
R R R S T T TN R T R R N . S ST ]
30~40 X fEit > R B ER AL AR IR ELFX CHFARESFIEFT 2% JHFA
MDA £ JORGVE T IEEHIEGY £ RAMAZRTEREE RIS o Lot R A
WP R A B AN I E P AR > RERCFRAACRPREERN  SHERBRFSE
S s EGFY o RERmEA T T 2012847 0 NHE G HLAMFEAT 2R AL AP
%ﬁ%aﬁﬁvwiwmpt—meivwwﬁiﬁﬁm»ma\4hgxwwkm%%$%%@

BAECHNIFE RO ERERE AT BiE2 AN T R F R ot w
@aﬁaﬁmSﬁwﬁﬂy1%4ﬁ,”— RAF AN REA R R F A A
éﬁ\' < I F’t"ﬁ" 4 #"Ff/rit%’—/? 4 £ #ftl%—ﬁnﬁ}‘ﬁ/r. ﬁ\\lﬁ m:i_'_‘@ % 1221}7%; o

M43 (Key words) : ¥ & (Castanea mollissima) ~ 1+ & %3¥% (Dryocosmus kuriphilus) ~ 3% F+

(Cynipidae) ~ » i f4 (invasive species)
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B4

BN

Frcra b £4 R

iR ehdd ] 3 # (Hymenoptera: Eulophidae) * ﬁ_%‘rﬁ B R g2 T S etk 0 @ S
TR RN A > ST 2010 £ B X s g fesom A ) 1 Leptocybe invasa iﬁbf%ﬁff" 0 f3d
oA E L RS E ISR 24 5 2011 # AR R L AR ORA [ A AR
¢~ SURE T AR Pz o T 2012 # F R4 R PR T R b e omd iz LB o B F PR
RERAME B ERA E AT R NS =42 10 5 B AR R A | R T 5
2460427958 c L F (53 87) feMbmA [ AT I AT T IR S 4484 9.5
ToME (8 11 7)) fF AR RE 5 7674107 % o fie £ FERR ST o RpHOR ]
BASHT 6 BY AW AR F B RAERR AT S [ 5 8 FRHT A S
[RENpE T o WA R A G F e P2 5 AR 2 5B (A5 5 655% % 59.5%) >
EY VR RLAMR BEFENI Y NP CRFFRNT I L FE T FEHER
R RA SN ZHR SR BR&KSF L0280 f%%:z—;}#*"ﬂ\%@f?ﬁ’% (¢ 3R A% L2
ER) w A S R A R A B DRP A R R E T T70% 1L B
wF i ﬁv“imﬂ %o g 2% FiErp® (Imidacloprid 2% GR) 5 w [1* & - v A28 (12 7
~20 S ARG S A ) REF IR RO ERR AL o PR
FPAAERERNAFARTL AR ad AG SR E
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Bt (Key words) @ JR ~ Felbhomsl [ 3% ~ 4 782 ~ EHp 5
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A new pest (Anselmella miltoni Girault) 1nduc1ng galls on the seed part of wax apples -
problems involving both control and quarantine

ARZARE SR IE SR S TR F &
Man-Miao Yangl, Yu-Che Lin', Chang-Hsin Kuo?, Sing-Yu Lin® Hsien-Hsien Tseng3
LELE SNy
Department of Entomology, National Chung Hsing University
THIRACFESFFEL
Department of Plant Medicine, National Chiayi University
SRR

Bureau of Animal and Plant Health Inspection and Quarantine

FERCHFRHFE PRI mT HEE RS AR Y I e R
4o MR LFHEASENE L AP IsFEE o p 2005 EAe LB EE (Syzygium samarangense
Merr. & Perry.) % =ik ? W~ Bt 1% 5 K f %A | 32 (Anselmella miltoni Girault) » fc& 8238 5 %
EFeadiv AF o K EHAN 3% L M) 4 (Eulophidae) 2 im e & > 3 = &b (Syzygium) £
PRFMEAYAR O RATHLT R R AR PERF EAEF AT TV ORE
FR AR E A EAEA o WER M@*%L P IRERILE TR DGR P s H R o Tt 2 A
Fogsl PR AAT NG RE IR F R IF 5§ E ko R ERIGRE > © BBk
EFETHI Y SR ELFER fJ~ LA PR, A BB E A AF T Y PN IR
Ao PHEFRFEETRLAL BRI & A3 Jol e L BRIRE TN A ) A D
HTEREAT > ALRFATH LS~ > R EFLEEREREFEEFG AR G AR o d
PR EARA LT g S EFRORR  REH IR AMIAT IR L @ S RA DT
P BT H AR R 2 2 ERR AT A ARG XA B R K RALR
o L AFEABERHH PR FETAL RAPFPRIHRE I TE S e @ B 0
EREHEPRAFIE  » WHRAHFFTE2DE LMo

"ﬂ

Wi (Key words) : i1 4% (Eulophidae) + i A (gall insect) ~ 4 4B (Syzvgium) ~ 75
(Syzygium samarangense) ~ £ 55 4 £ #) (growth stage of wax apple) ~ #& %
(quarantine)
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Invasive gall midges (Diptera: Cecidomyiidae) associated with mango in Taiwan

EE AT e
Hsien-Tzung Shih!, Hsiou-Hwa Hao?, Man-Miao Yang3
'Er R AR R AR B b
Applied Zoology Division, Taiwan Agricultural Research Institute, Council of Agriculture,

Taichung, Taiwan
Aol B ¥ 2 R ¢ R E3%Th LT FIERESRLS TS R X
Fengshan Tropical Horticultural Experiment Branch, TARI, Fengshan, Kaohsiung, Taiwan
MR R R R

Department of Entomology, National Chung-Hsing University, Taichung, Taiwan

PG 20 Emip e i g R T A0 d N E F A sy 5% (Mangifera indica L)) >
WL AR SRR o U AR AT ”"”f“%ﬁ? FyMobHAcEREY WL 3B 28
gﬁ,%r\ﬁég\ww\WE SR LS RE RRE SRR E RS S R
ML EIR NPT REFLTHRETY) ‘,wf]e_ 5 ¥ % E¥%mip (mango leaf-gall midge) > & 4r
Procontarinia Kieffer & Cecconi 2 *# R £+ 15> $Mig* s F 129 I3ATL T EK; S
i TR VPP RFL T A %) AL % - B mip (mango blossom gall midge) 5 5 - &+
Pe@RPA P R L2 5 % AL M (mango bark midge) o - 8 & 2000 E £2 2010 £ o A B
A7 % iy (Procontarinia mangicola (Shi, 1980)) 2 5 % #4% & sip (Procontarinia robusta Li, Bu
& Zhang,2003) > 4r 4 % = G FAENEE T F o A2 UF S RPEFS AS S R DOR A A
Vo B A F R S A R AR R (TSR B AAD R vh &
ERE Pl A I el P ”f? 5% F*ﬂ"} KF FTAPERP FPHGHER AT
—rhRkF AL B 4 R FIREA FOARHE AL ﬁ??*l‘f@ﬁgﬁ&'ﬁ*% PEAT o

?rv’r

4
33

"-"ﬂ‘-v}

|

M 43w (Key words) © ¥¢ % (Mangifera indica L.) ~ ¥§ % Mip (Procontarinia mangicola) ~ ¥5 % 4%
& iy (Procontarinia robusta)
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The invasion and management of Tessaratoma papillosa in Taiwan

BRI M E
Tsui-Ying Chang, Wen-Hua Chen
SR F S F R
Department of Plant Medicine, National Pingtung University of Science and Technology, Pingtung,
Taiwan, ROC

A ¥t % (Tessaratoma papillosa) Bivdzep B 5 % 4 (Hemiptera: Tessaratomidae) * £_t5

PR LAY AR P HFAESF R L ¢ fofrs 18284 > A& 5 A Earp o
;?e’lf;‘fﬁ@ln\'ﬁ.i_' T2 dadrd %0 B3 2009 & ;0 éC&:‘)‘lxr}?°;?‘a‘fh’fﬁ?<€«‘1¢")\Ekrg“i
SFAREEEL PR FRFT G EAARS S RIEIN RERAF P LT FRERES
1& S0 S fe*ﬂbﬁ’gﬂo\%}tﬁ‘fxfﬁ%}%% s EE TR 20~30% 2 AR o BEL D
70~80% L2 G HRERFLE BRI TR ALRTNE G FRELR
$ z\%“"’:q BoEMBEEPE FLRAE AMAK €I FHATIRE ~ EF AR R
LR PP RIT RS ARG ARG BRER PR cBFERCAERB AT
i’m? CEFPLFER I TEAGTATSS AR H o AR TR BN A R Y Ik
ERF o BB RrF AR TR PR R A ARV R R R AL EERA

|

5

M4z (Key words) @ 2 fﬁ % (Tessaratoma papillosa) ~ » % (invasion) ~ F# ;x> (management)
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Monitoring damage by Cycad Aulacaspis scale (Aulacaspis yasumatsui)
in Taitung Cycad Nature Reserve

CAHEL CEE PR IRxGF UL BT
Yi-Ming Chen, Jung—Tal Chao, Wen-Chi Yeh, Ruei-Yu Yang, Wen-Hsin Wu, Yu-Cheng Huang,
Yu-Ting Hsiao
Aok ¥4 R g HRERR TR
Division of Forest Protection, Taiwan Forestry Research Institute, Council of Agriculture, Taipei,
Taiwan, ROC

bk egReE 9 W A (Aulacaspis yasumatsui Takagi) »* 2005 & » & o KGR p R T % o &
L p 2005 #A2AET R S B BIET S LA 102 K (7 AIEHE<15cm 2 /] 5 21 $8) ~
A R BB (AEFERE A B BRE)  RIE ML 0 F & TR R G kR
B 2009 # A FFRRE I ERIOCTRGRARBNEEZZ ES L PRSI /AR ETT)
EABIBTESRACGEELS S %’i%ﬁvﬂxp 2 A R ART RS BHF
AHF 2Q15x15cm) # & # A o B BT T en s L FRAE & 2006~2010 & 1T 30
o= F 5 15.5% 2011 ~2012 & eniE T oz = F58 5 72% - LT engks & 2010 £ ¢ L= > 3
2013 & 75 363% > 2 HEERiRA i o AEFERET o AFREE T 5 (84%) s BB E57
= % (152%) 255 % o a2 bl T Ay BE I~ B H 5(2010) & RIS TRH T A
LEFEFIREPATH L T o APHOTE W ARBN 60 E/4k 0 R T FRMBTIBEG 557+ 142 £/4k

X

BE BFAE o FBE R L P e B R TI05 34464 1825% 0 HAEFM S F T
R S FATEA AR ORE T RN %$&@°E#?&%wmﬁ%ﬁ”ﬁ*%7’w%
ﬁ/‘j A% & Bl 3% (drrhenophagus chionaspidis) F 2 ih L 32t b F iE 40% > 22 5 T O E

O (50%) BRPERM TR E L F (11%) R ¢ AT THFIALTHIES B (7
P - E AR A B)412 8 FESENES (Cybocephalusﬂavocapitis) 745 % 0 AMNE R B
JHE 1244 8 ¥R T AR A G E A B i R H R T R

Mg (Key words) @ o~ & g4t (Cycas taitungensis) ~ & & g4 p 2R %7 % (Taitung Cycad Nature

Reserve) ~ gkéfi o % 734 (Aulacaspis yasumatsui) ~ 5+ = % (mortality) -
% 2 ] ¥ (Arrhenophagus chionaspidis)
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Stratigies of taxonomic studies on speciose groups, with emphasis on leaf beetles
(Coleoptera: Chrysomelidae)

E
Chi-Feng Lee
B Rme Y B d e
Applied Zoology Division, Taiwan Agricultural Research Institute

oGRS EE Ry HL AR Ra g 6"%\15@( ARRE s H P g K T F A
MR B AR ARG > A B R S @ A HERF S E EE RO R
iﬁ%ifﬁﬁtﬁ’ A Mz p LT | ’b—fmfé 6007}%11 POy 2 4T ;t_ﬁxl‘lr'ggkﬁﬂi

G R AR B - AR iv*upmﬁﬁmﬁﬁvi’ﬂﬁﬁﬁl\ﬁﬁwé Fi
TOLBBRIG CEEHEFLIES G R - T g FE AL BEE IR A R
il

PAREAMIFERBBUOREZ WAL L EHFLOETAZREFEAERAYRD ST
PEF AR R HEF ARl T AFEE RN ERSOER SRR AR Y
5030 % 6BHELE G ARROEE > T A MARIEY Sk B Rden S HEH AT AR EE
BB ER R BRSO R ATAS YA DRI A S F S ANITLE A A K
At R SR PR T ERA S E TR DR H RN E > DAY 0 @
PR PR T B AR s R BRI Ea e imp B i e i s
A uE b SRR o

M4 (Key words) - ##27]h (wingless) ~ & ##f8 1 (allopatric speciation) ~ 7 {7 4%+ (nocturnal
behavior) ~ p & ¥ % (endophallic sclerites)
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Phylogeny and biogeography of the Awlking skippers

ESR R SR A T
Hsuan-An Chin', Hideyuki Chiba’, Yu-Feng Hsu'
ECEE S R SN
Department of Life Science, National Taiwan Normal University

2 Bishop Museum, Honolulu, Hawaii, U. S. A.

The geographic region from Southwest China to Wallacea, approximately covering the Oriental and
western Australian Region, shows a high degree of biodiversity, with extremely complicated tectonic
history involved in its components. It is therefore attractive to biogeographers and evolutionary biologists.
Although butterfly diversity in this area is comparatively well-understood, the studies on biogeography in
butterflies within and across the region are still scanty. The members of the genus Choaspes are
distributed across the region and are represented by many endemic taxa, notably in the areas of Sundaland
and Wallacea, thus may be an ideal group to explore and understand biogeographic history of this region.
A solid phylogenetic framework of the genus is a prerequisite before biogeographic questions may be
answered, but so far a reliable phylogeny has yet to be established, with species delimitations within
Choaspes still disputable. Due to this lack of taxonomic consensus among specialists, the first objective
of this research is to reconstruct phylogeny of Choaspes by using informative molecular markers such as
mitochondrial genes COI, COII, and nuclear gene Ef-Ia. After a reliable phylogeny has generated,
biogeographic history of the Oriental and western Australian Region region will be explored using
Choaspes through molecular dating analysis and ancestral area reconstruction. Finally, this study may
have potential to clairfy whether the similarity of wing patterns among sympatric Choaspes species is

resulted from convergence evolution.

B4t (Key words) @ 4 & 3% B % (molecular phylogeny) ~ F& 84 # (vicariance) ~ #H#T
(dispersal) ~ & + 45 (molecular clock) ~ % & ¥ (Choaspes)
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Phylogeography of Neolucanus swinhoei complex (Coleoptera: Lucanidae)

Ein ' EREeq!
Cheng-Lung Tsai', Xia Wan?, Wen-Bin Yeh'
R TR R
Department of Entomology, National Chung Hsing University
L S =S T

Department of Ecology, Anhui University

The mountainous Taiwan island, situated in both subtropical and tropical regions, encompasses the
Central Mountain Range (CMR) forming a north—south axis ridge and several para-derivative range were
the major driving force of diversification on Taiwanese biota. Another important factor, i.e., Pleistocene
climatic fluctuation, was as well proposed to document biota’s geo-distribution and differentiation. In
Taiwan, three hypotheses elucidating biota’s differentiation mechanism have been proposed: (1) A recent
colonization/expansion in the last glacial period led little or no divergence in species; (2) Population
differentiation accompany with geographical distribution were related to both of glaciations and the CMR
isolation effects; (3) Differentiated population was confined in a unit range or a small area, i.e., refugia.
Neolucanus swinhoei complex with a limited flight capability and two-week adult lifespan, consisting of
N. swinhoei, N. eugeniae, N. doro doro, and N. d. horaguchii, would be good materials to examine the
above-mentioned hypothesis. A divergence estimation based on COI+16S rDNA revealed that these
beetles might have originated from Asian mainland and differentiated into western and eastern lineages ca.
1 Mya (million years ago), with the differentiation of the western lineages occurring approximately
0.50-0.75 Mya. Positive relationships were observed between the genetic divergences of 16S rDNA and
its Fsr values with geographic distance. We found that isolation by mountain ranges and limited flying
capability of these beetles as well as populations retreat to and expansion from refugia in response to
glaciation cycles have resulted in population differentiation and the current distribution of N. swinhoei

complex.

B4 (Key words) @ = FI24K75 AL (Neolucanus swinhoei) ~ #.% ¥ I (phylogeography) ~ 4 it B /¥
Jao i (divergence estimation) ~ ¥ ¥t 7 (refugia)
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Evolution of coloration and colonization history of Pachyrhynchus weevils
in the Philippine archipelago
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The flightless Pachyrhynchus weevils have an extremely high endemism thus provides a good
opportunity to study their colonization history within the Philippine archipelago and among adjacent
islands in the Western Pacifics. In this study, 148 weevils from the Yaeyama Islands, Green Island,
Orchid Island and the Philippine archipelago were collected from 20 localities. Two mitochondrial and
one nuclear genes were used to reconstruct their color evolution and phylogeographic history. The
mitochondrial phylogenies revealed that specific common patterns in stripes, circles, and colors appeared
repetitively in different lineages, indicating that both convergent evolution and phylogenetic constraint
may occur during the geographical radiation of these weevils. The colonization history of species from
Yaeyama, Orchid and Green Islands presented a general northward trend and recurring long-distance
dispersal events from Batanes and Babuyan Islands. The species delimitation of the weevils from these
islands based on morphologies is problematic and deserves further works using all available

characteristics.

M 4w (Key words) - 48+ (convergence) ~ & JE3#%47 (long-distance dispersal) ~ # #& & Z_ (species
delimitation) ~ ¥ % # 4% (stepping-stone dispersal)
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Molecular phylogeny and evolution of maternal care in acanthosomatine bugs
(Heteroptera: Acanthosomatidae)
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Heteropterous insects exhibit various subsocial parental care behaviours which are generally
classified into paternal and maternal care. The behavior of the female of providing physical protection to
her eggs and nymphs usually combined with defense behavior is known as typical maternal care. Other
advanced investments, such as progressive provisioning, joint guarding and brooding, and production of
trophic eggs for nymphs’ food are developed in various groups of Pentatomoidea. In acanthoomatid bugs
maternal care was recorded first in Elasmucha grisea as early as about 250 years ago. Currently the
family contains 3 subfamilies, 56 genera and about 285 species. About 80% of the total species belongs to
the subfamily Acanthosomatinae, with a great proportion exhibiting maternal care. Two different
strategies of egg protection are found in the subfamily: egg and nymph guarding behavior (typical
maternal care) and egg smearing behavior by rubbing each egg against the Pendergrast’s organ with hind
tarsi. In this study we estimated the phylogenetic relationships within Acanthosomatinae using 28 species
representing 6 genera based on five generic markers (mitochondrial 12S and 16S rRNA, COI, and nuclear
18S rRNA and Histone 3 genes). Additional eight species representing the other two subfamilies
(Blaudusinae and Ditomotarsinae) of the family were included as outgroups. Our results show that egg
and nymph guarding behavior evolved independently at least three times in Acanthosomatinae.
Furthermore, the groups showing typical maternal care either lack or only have reduced, probably
non-functional Pendergrast’s organ. This suggests that guarding behavior is accompanied with a
secondary loss of Pendergrast’s organ. In summary, our findings suggest that in the family adaptive
changes in morphology are required before acquisition of maternal care, and it is hardly reversible (i.e.

shift back to egg-smearing) once the Pendergrast’s organ had lost.
B 43w (Key words) : % #+ (Acanthosomatidae) ~ 4 + 4 i3 4 & (molecular phylogeny) ~ #gf4 2

% {7 5 (maternal care) ~ P % 3 {7 5 (egg smearing behaviour) ~ # < &

(Pendergrast’s organ)
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Very common but extremely complex: the systematics, phylogeny and mimicry of
Elymnias hypermnestra (Lepidoptera: Nymphalidae, Satyrinae, Elyminini)
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The genus Elymnias is a little-studied group of mimetic butterflies that vary dramatically in color,
pattern, and size because different species frequently mimic dramatically different models. Sexual
dimorphism and polymorphism are also common. Among the species, Elymnias hypermnestra is the most
widely distributed, highly differentiated, most common and economically important for palm agriculture.
The female of this species is usually considered to be the excellent mimic of either Danaus or Euploea
and the male is not involved in any mimicry. Unlike other classic cases of female-limited polymorphic
mimicry that different female forms can co-occur at one locality, the Danaus and Euploea-female form of
Elymnias hypermnetra never occur sympatrically. The geographical distributions of these two female
forms are not continuous. We therefore started a research project to answer the following questions using
molecular markers and behavioral experiments: (1) Is Elymnias hypermnestra a monophyletic species? (2)
is this species really palatable? (3) how to interpret the discontinuous distribution of the two mimetic
female forms? (4) is the male possibly the imperfect mimic of Euploea? (5) which Euploea species is the
model when multiple similar Euploea are sympatric? In the presentation, we would like to address the
importance and value of taxonomic work, phylogenetic reconstruction, community ecology and

behavioral ecology in answering so many complicated questions derived from a very common species.

M4 (Key words) : #-:# #8 i* (rapid speciation)~ £. X %t & (Batesian mimicry)~ g2 = 344 (sexual

Z

dimorphism) ~ % & A|#E & (polymorphic mimicry) ~ F% % (eye spots)
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