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Latitudinal variation in plant-herbivore interactions in coastal marshes
i 1@ 12 ' (Chuan-Kai Ho) ~ Steven C. Pennings’

EEEE S BN WS- X5 SUEEE- Skl
Institute of Ecology and Evolutionary Biology, National Taiwan University

? University of Houston

Biogeographic theory and studies suggest that 1) plant-herbivore interactions are more intense at
lower latitude, and hence 2) plants at lower latitude need to develop a stronger defense against herbivores,
leading to more palatable plants to herbivores at higher latitude. These statements have been supported by
a series of studies conducted in coastal marshes. To further investigate whether increased plant
palatability will lead to increased herbivore performance at high latitude, we conducted both field surveys
and laboratory experiments, focusing on 3 plant and 6 herbivore species in 30 salt marsh sites along US
Atlantic Coast. Field surveys showed that high-latitude (more palatable) plants should also have been of
higher quality to herbivores. For example, leaf C : N ratio in all 3 plant species decreased toward higher
latitudes, consistent with higher leaf chlorophyll and nitrogen contents at high latitudes. In the laboratory,
high-latitude plants supported better herbivore performance in 4 out of 6 herbivore species. The
geographic region from which herbivores were collected affected herbivore performance in all 6 species,
but the pattern was mixed. Our results suggest that more palatable plants at high latitudes may support
better herbivore growth, and geographic origin of either plants or herbivores can affect herbivore

performance.

M43 (Key words) @ {47 frie @ & 4~ el % (plant-herbivore interactions) ~ # & 7% i* (latitudinal

variation) ~ # $» 3 1@ (Biogeography)
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Signal regulation of mosquito reproduction

Epem i us 1w Hioz
Fernando Yip, Chia-Yu Lai, Chun-Yuan Wang, Shin-Hong Shiao
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Department of Parasitology, National Taiwan University

Mosquitoes require vertebrate blood for the egg development and are closely rely on their vertebrate
hosts; therefore, mosquitoes become the most devastating agents for human being, due to its high
diversity of transmissible pathogens from viruses to parasites. To understand the molecular mechanisms
of the regulation of egg development in the mosquito is essential for the development of novel mosquito
control strategies. The yellow fever mosquito Aedes aegypti is used in our study due to its exceptional
features as a vector model system. Previous studies have already demonstrated that Target of Rapamycin
(TOR) signaling pathway plays an important role in mosquito vitellogenesis, however, the crosstalk of
TOR and other pathways in the regulation of mosquito fecundity is unclear. Here, we demonstrated that
factors of TOR and Wnt signaling pathway play synergistically in the mosquito vitelloginesis.
RNAi-mediated silencing of Aedes aegypti Frizzled2 (AaFz2), a transmembrane receptor of Wnt
signaling pathway, resulted in the reduction of mosquito fecundity. The activation of TOR signaling is
reduced in the absence of AaFz2. On the other hand, silencing of AaFz2 prior to a blood meal resulted in
the inhibition of a Wnt target gene, Aedes aegypti Matrix Metalloproteinases 1 (AaMMP1). Silencing of
AaMMP1 revealed a significant reduction of fecundity in the mosquito. In addition, we showed that
silencing of AaTOR and AaFz2 inhibit the expression of AaMMP1 in the in vitro fat body culture. Taken
together, our results demonstrated the crucial role of AaFz2 and AaMMP1 in the mosquito vitellogenesis,

and the multiple regulatory machinery of mosquito fecundity by different signal transduction pathways.

M4 (Key words) © & 2 madx (dedes aegypti) ~ 13 58 /S (signaling pathway) ~ RNA + #
(RNAIi) ~ # 78 (reproduction)
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Development of microarray for rapid identification of quarantine important psyllids

S ~ 84 ks
Yen-Hou Chen, Man-Miao Yang, Kuang-Hui Lu
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Department of Entomology, National Chung Hsing University

Psyllids are plant sucking insects and many of them are economic important which may cause direct
damage to the plant and/or introduce diseases, such as the pear psyllid, Cacopsylla pyricola, being a
vector of pear decline. Here, we report on the development of a DNA-microarray (or DNA-biochip)
technology for the detection and identification of several Psylloidea species that might be intercepted at
plant quarantine inspection. We have screened a set of species-specific probes from the internal
transcribed spacer 2 (ITS 2) that can identify 15 species of psyllid pests simultaneously, including 8
species belonging to the genus Cacopsylla (i.e., C. chinensis, C. eriobotryacola, C. pyri, C. pyricola, C.
qianli, C. oluanpiensis, C. tobirae and C. multijuga) and 7 species of other genera (i.e., Diaphorina citri,
Microceropsylla nigra, Neophacopteron euphoriae, Paurocephala sauteri, Trioza outeiensis and
Bactericera cockerelli). The biochip is able to rapidly and efficiently identify several species studied here
except for those are closely related species such as C. gianli vs. C. eriobotryacola and C. pyri vs. C.
pyricola. The biochip result can be obtained in 5 to 6 h starting with sample DNA extraction. In
conclusion, this technology provides an easy, fast and accurate tool for plant quarantine use either

domestically or internationally.

M4z (Key words): ~ & (Psyllid)~ 2 # & % (Biochip)~ p # 4+ I % II (Internal transcribed spacer
2) ~ #%_ (Identification) ~ }&4~ #& % (Plant quarantine)
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teRI4LE R LN 2 ABER (Squash leaf curl Phikippins virus)
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Development of specific primer for detecting Squash leaf curl Phikippins virus
and their application

Thid & BRE Sy
Han-Chao Lin, Ying-Huey Cheng, Feng-Chyi Lin

P %325 #r Taiwan Agricultural Research Institute

B AEE )[iﬁ (Squeash leaf curl Philippins virus, SLCPHV) H_g 4 )?54 # (Geminiviridae) *
B EF R oA My (Begmovirus) > MAVE R i S B R FAFIER 0 s S H BRI
ﬁ%§5$3$§ﬁmp$mlwﬁﬁ°d”ﬁ#%Mvﬁ¢ﬁ#%+m@% EEr T
’)?7}* B2 AR B o EN A BFREAEF I TR L3R FEFF IO, AE%KP

i BRE S Hs A :;i—},ia%r5§s~F*ﬁ'*ﬁ’”ﬁrﬁlﬁ/?]ﬁﬁ-‘fﬂm%—*ﬁ—?ﬁ oML R B N &
EERIE S SRR g i ) f*g;,ﬁ,- SLCPHV 2z j* 5518tk DNA» i& {7 PCR 4 % ¥ 3 t§ 11 ¥ 500 bp
%9 250bp 5 5 A hfed w%ﬁ@+iwﬁﬁﬁiﬁﬁ%h&ﬁ’U%—ﬁﬂ*ﬁﬂmﬁ@
BovPrEke ABEREF AT AR BRE TN K AEAARER LS AT S F 2 RREE
B P oG- sl 3 oeriipl e e ﬁ.%’-‘l‘-ﬁ&g’iﬂ"k’”FE"&/—T-ﬁ/\Ti"./ﬁ-ﬁﬁ"?s?'z'”\‘il‘*‘”ﬁ'lﬁ/ﬂﬂ!j\m
BERRLAPE -

B 4tie (Key words) @ & A8 Ep3  (Squeash leaf curl Philippins virus) ~ 42¥ 4 & (Bemisia

argentifolii Bellows & Perring) ~ 4 )[334 # (Geminiviridae) ~ 2 #f & & «g}A ®
i+ o (Begmovirus) ~ 1 i#] (Detection)
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The study on the trapping efficacy of yellow sticky materials to oriental fruit fly,
Bactrocera dorsalis and melon fly, Bactrocera cucurbitae

LR
Sheng-Kuan Chen
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Tainan District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan

AETHEHARE S RTTH (P RERRE S B BEIERFE) HA R
(Bactrocera dorsalis) % 3 ¥ (Bactrocera cucurbitae) #H#¥rcdk » IR AT FAER® >0 % ~ AF B
ZFiplt o e F (200><200><2000m) BEY F I AAHA SRR 2k T
BFF L T0% R i TARS  E 0 67.8% T LA E AL G 62.2% 0 % usrE A 2
Falvkk R AN EA > TIEHF IS5 556% 0 s TARSs  E 9 511% 0 T LA
EEL TG 267% AR FiE%Y B2 Filak T L4 BdF > TIEFI L
822%  H=t i TA%FM 1> 61.1% > § ¢ AN L5 222% - H31Pep > 6 > 12 TEEF W | &4F -
T3aF el 5 25.6% 0 H=xh THE LA, 133% 0 R ¢ AEAERAL G 44% c B AT H PR T
WA FIET AN ARIIL KB el BEZ BT HIRE T A %
W TARS M | B > T305 4128 o Ha L TR LA 51968 F 6 A4LMEF 208 - A5
T g B s Timh 316 & o TARRW | 2 F %ﬁﬁjﬂpa4a02§o@;*%
(Bactrocera tau) R ¥ F T4 LAk £ 2 3.8 & cv Bz 2 FMITRA 22 F 0 ¥ v £ Il
Bp AT 2 A @ E T4c7 AFLTF v D ek FasfANES B - oo

m;

M43 (Key words) : & ¢ 3% 7 #1 (yellow sticky material) ~ & = % R ¥ (Bactrocera dorsalis) ~ />
7 s (Baclrocera cucurbitae) ~ # 5! (trap)
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Responses of fire ants (Solenopsis invicta) on clove (Syzygium aromaticum)

+EpFr
Lekhnath Kafle, Cheng-Jen Shih
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Department of Entomology, National Taiwan University

Fire ants (Solenopsis invicta) response towards the clove (Syzygium aromaticum) powers and clove
oil were observed under the laboratory conditions. After observing the active responses by fire ant on
those products, major bioactive chemical compounds of clove powder were identified and fire ant
workers responses on those were also observed. The results from the study revealed that clove powder, oil
or bioactive compounds from powder were not only lethal to the fire ant workers but also repelled them.
The lethality was concentration and compound dependent. However, the repellency were not differed with
the concentrations but affected by exposure duration. A detailed study to determine the efficacy of
bioactive compounds from clove and clove oil need to be done.

M4 (Key words) @ » &% X ik (Solenopsis invicta) ~ 7 % (Syzygium aromaticum) ~ R
(Lethal) ~ & %¥7&] (Repellent)
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A survey of major pest on Pitaya (Hylocereus spp.) in Taiwan

EERRE £

Yi-Chung Chiu, Yu-Bing Huang

Frcli & & R FE&RITEY B4 e
Applied Zoology Division, Taiwan Agricultural Research Institute,

Council of Agriculture, Executive Yuan

i< % (Pitaya or dragon fruit, Hylocerreus spp.) i * E > L ART £ R L35 2 38 #F
k%o iTEd SN FR AL 2RAE G S E 1,200~1,500 20F 0 AT AR A B4 LT
T EFERRP bR o RA Y P RLARESEHER 22010 EARE Y WA g FARS ALEHR
& 177 #1537k (Cross-Straits Economic Cooperation Framework Agreement, ECAF) » #-/z 45 % 5 » &
1’('}%&5 AR A S A MR E AP HERL 4 o T SR SRR F R
JGLE @A Y PR AT ARG P AR e A Ao d TR I RDER AT R
EFEYERMPABER c AT 2RI LW R MHEEFE - REEAR S C RIS o
Pt La  BRCALZEPER B RELRE AR AT DE RIS ER ) TR
EWEFTANDAE O FE-ELARATHEEF A9 R E R FRATFEEINIR LY K
BAT S RIB AT AR B M W R AR AR 5 BTG A B

M4 (Key words) @ ‘= #= % (Pitaya or dragon fruit) ~ & & (pest) ~ ## & (survey)
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HEHt AN A A A (Paracoccus marginatus) 2. 17 5 % &) & 18
The selection of insecticides in papaya mealybug (Paracoccus marginatus) on guava

- P s kR TR
Yi-Chung Chiu, Shu-Pei Chen

ARkt § BEFR TR B P2
Applied Zoology Division, Taiwan Agricultural Research Institute,

Council of Agriculture, Executive Yuan

£ PrARAFLP R ARAF) LT HEFZFEIRFFDILT A
FE RIS TS et Fota GiEARR D R B 51 R Lk (sooty mould) - 14
AEORPESETEENEY B L AR A BA (Paracoccus marginatus Williams & Granara
de Willink) © jef o F e L (F4 406 28 4 67 fB01 1 > 53T RATEMAERF A L it 5 3
o FleR 7 & ?‘r PEFIFTI g S0 R a2 27 R ETES -5 B2 I
FFLRHF T E RS FAEE A FRRE Ao ivR) 2 RY I (@2 AR
) e FIRAR A RAFIEPR L SR A TR AP AL FLITS
AR FEEP CPEF R ERA L I0BEHEF IR T ENDGE R T
FWAER (R PR SR AT ERER (B2 B) AR T (EF8) 2 65N
) (%,p%) BAEH > 0 BFeppissadk G o Bk 2 Hi w2 # TE2 7 Sk imi o

M4z (Key words) @ & % ¥5 (guava, Psidium guajava) ~ ~ X % ¥ i 2.4 (papaya mealybug,

Paracoccus marginatus) ~ #- £ 74| (insecticide)
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Life cycle of Bothrogonia ferruginea and
its transmission efficiency of Xylella fastidiosa

EREE N kA
Hsun-Yin Chang, Shu-Jen Tuan

WMo BAFR[E &
Department of Entomology, National Chung Hsing University

PEARE %)ﬁyd * IR E ) (Xlella fastidiosa) #5142 i R A Ap AT FEE N
Bk A ERE S ALK B EG R R TEAR SR BT RET RARE i
L& B SR 3?’:%%:11%1‘% AR dﬁnl }]%‘ﬁﬁ"' .k * #18 (Bothrogonia ferruginea) 2. 4 ¥ ¥+
A AFINER AL GBS o d 4B RBRRREF R 2 LA FEE G T By PP =
SELFETEREAEL 1217+08d105+0.7d~62+05d> @ = HTHE &L 334+£07d 1A
TS AFARR ST A~ FIE  RAEFAN FARETES VAR - BHRPFHRZTELT
TR AIEFFERFR I TR R RADNATIEAF B LS L G EF NS o R

PP RLFEHRFELEAE R EA SEAAFE SRR PEORAP R R 2k
< EIEIE (T 24 ) P2k ko MRS OB EN T R 551‘5 R E TR RS 0 TR R
-‘)ﬁ‘vﬁ"; c B AKMBEFFEFTES BL R R A RWENER  FP R E S ﬁ.iﬁ_ﬁf‘sizﬁ'—mﬁ = ¥oaE
RELFCERE NBREAT DI RG TR

M4E® (Key words) @ 2 & ~ ¥ & (Bothrogonia ferruginea) ~ 2 &% (lifecycle) ~ § 5 A f = i

(Pierce’s Disease) ~ ~ H % ¥t % ] (Xylella fastzdzosa) ~ @B d (transmission
efficiency)
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Transmission mechanism of Kolla paulula vectoring Xylella fastidiosa

P 3!”'? B A
Fei-Ting Hu, Shu-Jen Tuan

CERE RPN XY
Department of Entomology, National Chung Hsing University

# & A 27 (Pierce’s disease, PD) 2 5 ot 02 & [R5 % f] Xylella fastidiosa> ¥ i3 = ¥ ' & 45
Hor RS E R 2 R RS pace B4R BE N 5 e ERETR e f oA TR
PR PR RFGIEEER . RHAFARNLE FRA FRRE R > 6 F X IR (Kolla
paulula) HARE VRGN B B o A B2 AT P ORI RN RFH B EIEE A §
AP AR T A QR e 0 1 S R N g 4 EIRIE T X fastidiosa FjMLTS -
el AP B R R Fﬁiﬂiﬂ PERLE L RS 24 1P R T i
THER BT 3~T T2 %02 35% - FRBAMWT - BRRILTN F > D0F § A2 pMcl
i )ﬁ?/ﬁln\*%ﬁ’/?l E%ET 0 A 324 Wk o0 A EIE2 Ak FFE 80% 0 T kS

2% 525 9% AMY AR EY o AREKRET v S IO X fastidiosa L F A -
B3 "?,"E* Poagd MAKAER R ERERES AT AR MRL BA RO L_ﬂf'lﬁ“‘ o

M4t (Key words) © # § A [ #7s ~ Xylella fastidiosa ~ ¢ if ~ F3E ~ {7 B <2 R
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The development and application of Aedes aegypti attractant

HEB SR E
Chi-Yen Pan, Sui-Mei Dai

Wi BAFR[E &
Department of Entomology, National Chung Hsing University

¥ % wix (dedes aegypti) £ 3% & fiend & }l%&-}—siat - -&’K,ﬂ FEFI TR AP R
P BER AR PRI G TR EARB A PRSP QRIAEFERF ST R 2 F]
B I XGRS L F AR A BRI 2 e P EAR . AR HREY U AE AE MR
WARERRGIA SRR LS 2 pix g ik ¥ ek ’J‘E?F\iii‘t"%ﬁjﬁa»&}*
EOBRMEH AZ BAFERT B PREBE IS AR 4 A5 B kS o -
AP AHA R P REE mE S B gk 0 BIE LY 7@#%7~mﬂﬁbiﬁhéﬁm£
Pk BRI IR 20 P b enaiix o P lepdr gkl dxiE o R E e Bk K
FE LS AR B ;g;;gmjrﬁm:ﬁ sV Btk L o ek § dixgil B
FHERIET ) - R S AEE T A H L RE A S A F S an B ABEMY mix
A 5IA D Ra PR e BE X F RS g ‘t‘!la«fﬂféﬂw’*&* Fie- e g3
Bz e o

B 43w (Key words) @ % % saidx (dedes aegypti) ~ 3# 5! %] (attractant) ~ = #x3% 51 % (adult mosquito
trap)
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Feasible evaluation of Taiwanese freshwater Mesocyclops spp. on
the bio-control of dengue mosquito larvae

FEF e RIVEARY
Ying-Chieh Lee', Wen-Fan Hsu?, Kun-Hsien Tsai*’

"RHE LR EREE R FEAL T
Institute of Epidemiology and Preventive Medicine, National Taiwan University
TR AR CERBFELI AL AT
Institute of Environmental Health, National Taiwan University
HCEE S PR EE
Department of Public Health, National Taiwan University

Aok &lk R B SRR A AT BB RS 2ok agtR P EREEN T 700 S A 5
e LI I A e A*«? THL -NHIRZTHFETY &L 7 5ol Somise s f o Ao gt
e B ETE R fEe SEAI G 2L FRAAF O AFLH Y B G PR B
KEBG FE S B Y LR RENT ﬁx““&}%%’fi%ﬁt’ A 2010 & 2011 & Fé‘*:%%ﬂi 694 Bk gL
FREEDT =144)~ 237 (0=109) F 2% (n=179) foB L Fi7 (n=262) % - f* 18S A7
B R B AN E > ART RASHEE Y &K 3 (Mesocyclops aspericornis-like) ~ #* £

&'k 3 (M. pehpeiensis-like) fr§] % ¢ &1-k 3 (M. leucarti-like) ¥ = ~ 553 o ¢ * H %37 BB
F‘TF (univariate logistic regression) A #7 & 5 &[-K3 23 5 2 AT (2> B ST B LA» R &-kK3
FevARE FEEFF OR=011)> £XF P EFLAE > A2 & k3 A F2LREBERSFRI I
9%(mHM$‘$ﬁE%«R%&»@*;ﬁéﬁﬁﬁﬂé,mi?lzk% TR
¢ RIREHEARM o 5 0 fRIRTR "']‘*‘j\ﬁ%ﬂ*m?%“\ BEIRERkS D E AFEL A ek
¥ g4 ¢ S & & (Bacillus thuringiensis israelensis) ~ # fi= % (Cyphenothrin) ~ 7 = %
(Permethrin) ~ I7 32 > (Temephos) fr# B T (Methoprene) % i* & Z & chgt X M4 > 24758 % Bt
WER G 2 paix 2 B 5 RS F otk o R AR R RIEP RS HOTE o AT B A2 k&R
PN SR F o E N AT R ORI FERD I E R BRI B LR RE s hiRE
fe#i 2 2AXRFY i EieRrl ERAERDPE S BREH e B TR .

M4t (Key words) @ # &k 3 (Mesocyclops spp.) ~ % & #t (dengue) ~ 2 # ¥ 4| (bio-control)

408 BER&SE =T —BHEMNY



Al-11
ZosHri S SRR L PRGE 2 B
Eftects of leaf essential oils from black heartwood-type Cryptomeria japonica and boric
acid sugar solution on Forcipomyia taiwana

)3»[;3:_12 ’H‘:\,X/p ’z‘ﬁgﬁ%‘f"\3"§;§ﬁi]’2
Jo-Ting Tang'?, Si-you Lin'?, Sen-Sung Cheng’, Kun-Hsien Tsai'?

HEEE SRR T8 ki
Institute of Environmental Health, National Taiwan University
TR ABAE L L E
Department of Public Health, National Taiwan University
BLETEE S SN R

The Experimental Forest, National Taiwan University

4 B4 (Forcipomyia (Lasiohelea) taiwana) % -] 2dx > 5 5em PG A f > S {0 p F
B FIRRMC) o AR ALY S RE AT AL B E R 08 G A ILE
sF ﬁga i bl BE SR A M2 D B RP AL BIER BTN AP NI ARG 2
fez | 2% > BT HRFAMEKIFEL AL A T EFEOTREWILET I S %
ﬁ_ﬂ* NP NS IS 3 (Cryptomerta]apomcaD Don) e+ i k=i B s dared » 258
TR EI SRS R R AL R 3~4 S PR AR IR RERL
Todo LR ER (LCx) 95 375pg/mLe T ] 2 ixs Bas + 1 & 4 54k 6 18 Bmptak -
REHT 1% 2B mE - as | 2dr B 24 e RAF 5 100% 7 BEBERF IR 2%
L hime g REPR G ARBLEHHI DL EXILREFFTHREIon oy THEFERAFHLE R
A

M4t (Key words) @ o #4852 (Forcipomyia taiwana) ~ ¥71% (Cryptomeria japonica) ~ #% i#
(essential oils) ~ #2f& (boric acid)
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> % F U (Bactrocera dorsalis) #5» ¥>Fuld &2 i\ % 2 2_4p B 145 3
The association between metabolic enzymes and formothion resistance in
the oriental fruit fly (Bactrocera dorsalis)

£F“‘~W%@2\%$ﬁ3wwﬂﬁ\?%%l
Chun-Ying Yu', Chien-Yu Chen®, Chia-Che Chang’, Hai-Tung Feng*, Ju-Chun Hsu'

RS X SF 5
Department of Entomology, National Taiwan University
TR AR AP AL BT I RE
Department of Bio-Industrial Mechatronics Engineering, National Taiwan University
BLEE R AR S S E JCER X 42
Master Program for Plant Medicine, National Taiwan University
CERBRLELR EH PP AKA R

Bureau of Animal and Plant Health Inspection and Quarantine, Council of Agriculture, Executive Yuan

L= %3 s dRER AT A S RO RBARAT A 0 S0 E Ak S g e
BEREF I FaH 3 BHERAELREN A 7“4‘—32‘ IR BEER Y GAR A
(formothion) » 4G A EHEE RS A L @ * 3 prp k3 5 Fus 0 R £ L3 S FEAFEARNTE L o
FER G L R BB ERERR A BRI B A PR GIER RS L ERE S
LDsp > 3+ 18 3| st {{rﬁ 5,700 5% o AR & * = a4 & > DEM ~ TPP 2 PBO #fe
AR A P EHRE ‘),i, MR AR LA PRI T EHRA S R ERTRES AR M
Pod Wi > HR X g E3Ferfise» A D2 B LR ddalls % 2 kit A Hg X
ERAR Pam&zwt 3% TPPps» HR 2 huzjp ;%% DEM P> HR S04 P AR ;%
* PBOPF > HR XS 61512 om PBO L R4 5 #i § (Vs mdrdlis? - d v, §
PR i ilET b APRBEEARYP S FER LS o ¥ - 25 o I NGS (Next Generation
Sequencing, TERTR) EAFRR eI R SCRMEE A LS SR ATIME S Y
SEABARHEE PG EABLE AT k- H 4 2R PCR Rt gupa A A R
T SR R RIRARR DM AT o

M4z (Key words) @ & > % 9 ¥ (Bactrocera dorsalis) ~ % 14 (resistance) ~ 5 # #| (synergist) ~
4%~ ¥> (formothion)
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Acaricide resistance and integrated control strategy of Tetranychus urticae

G SN SRR O R E A
Wan-Lin Chen', Shih-Ying Huang', Li-Jung Cheng', Chyi-Chen Ho?, Shun-Cheng Wang'

"B B AT
Department of Environmental Engineering and Management, Chaoyang University of Technology
259 B ¥k 4 B Retired scholar

AELEH BT 15 ARG I H o BE L (Tetranychus urticae) ¥~ g5
2oL s FE N R BISR|FLE M 2 ) > YRt B R 7%k #] (Beauveria bassiana) ~ =
e "ﬁ 2ARE K BB 2 2 R RIS R £ 47 S ERH - B E W (Tetranychus urticae)
2 ek o BT E% %&;T 7F = B 4% ¥ Bromopropylate ~ Milbemectin ~ Tebufenpyrad (RR; 2 RR,
5 131.0 2 348) = A#E R L - BEISA 2 B - Tebufenpyrad 1 i - B-E GG sk R
KB FCRT AR R R 202.5 1 0 H = 5 Milbemectin $15# i5 = BLE 454 ik B AL B SR LA
JE R 31.1 & o = 2¥ 4% % Pyrimidifen - Fenpropathrin 4 2 #$4]3 & 2 $rd|- gL E %% L2 %
(PBO) » ¥t Tebufenpyrad ~ Milbemectin 2 |+ 1 & 4 $rd]-k ﬁ* i % (TPP) - pic2 4 WAl 2 v 78 A%
S BRERp et R E e R AT 20% RABREF T E 87.5% @ 0.1% k% & Chlorfenapyr
A BRI BREE sk R o R AT T% w&m%z;: £ 100% » @ 100 ppm ¥ i A w) &
Pyrimidifen (LCy) ~ Tebufenpyrad 4F = & &[ ¥ 1 /> - B LG 5 FEdie* > X AAFH 2 1,000 ppm 7
354 & Pyrimidifen 4§ * ZH 1705 BEMSE L4 (8% > @ 1,000 ppm F # 4 22 Tebufenpyrad 48
SOERE AL BEEIRZ ATk A TR AR R TR RN A RV MY FEE F
EFiptk o

M43 (Key words) : = BR¥ 4% (Tetranychus urticae) ~ % |+ (resistance) ~ % X ¥+ (natural

resources) ~ 4§ > # & (acaricide mixtrues)
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Safety evaluation of new developed insecticide mixtures in
controlling diamondback moth by Ames test

L N AR - SR LR F
Wang-Zong Wu', Jing-Wen Chen', Shih-Ying Huang', Shun-Cheng Wangl, Chyi-Chen Ho®
g g g Shih-Ying Huang

IR RE TR AR
Department of Environmental Engineering and Management, Chaoyang University of Technology
50 P ¥z ik 4 B Retired scholar

| ¥ (Plutella xylostella) 5 %+ F T FHhE 82 Pﬁ.ﬂﬁﬁvm&ﬁ%V A4 4R
BREMCERLIFILPTSFAEFTE AT IESFA O FPRANEHE L o SR L ERLE
BEABRBZ LG A FHRTEF LIS 5% 2452 BH § 20 Mo B s FREHE 2 F
Mo AR R RTA S E A 4o £ 2 2+ F]F 5. (Mevinphos + Indoxacarb) ~ % BT E R
(Cypermethrin + Indoxacarb) ~ % f* f]+ 1 3% # (Fenvalerate + Spinosad) % # = % +f¢ = 7
(Cypermethrin + Abamectin) 4 #82 52 % 24 G|+ 5 2 B A2 f* > Fpt 257 7 14 Ames
test 1 * ¥ F® X g2 TA9IS fr TA100 FthiE (7 ## R %1% (mutagenicity) RJ3& > ¥ 4 5] 7 e B3 7
A RS PR R (S9) ML e WAKBAL LB FpRE T H S g FAlL A T
oo By R GWA B 2T A e B R AT H S & R EH ] (Fenvalerate) ~ % ®
(Cypermethrin) ~ # < > (Mevinphos)~ #]{¥ 5. (Indoxacarb)~ ¥ ® ;7 (Abamectin)-~ }} 4% (Spinosad)
P WFRERLF ERRFME A ERBERRTRNE ) B TR ERE E 2 P FELE S
fEEEitis  HAME RRPEE M NREES BF2Lf rErj 2542 RRAFE &7
AR RER U RRAE 2 2GR ERY 2T e

M4z (Key words) @ -] & (Plutella xylostella) ~ #F = % #| (insecticide mixtrues) ~ & R %+
(mutagenlclty)
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A2-3
BAd B S R ¥ 2 ¥R @] (Echinothrips americanus Morgan)
(Brzp @ aBF) 22k iTR
Evaluation of several insecticides to Echinothrips americanus Morgan

sExwl  meE e E Ry’
Tsui-Ying Chang', Wen-Hua Chen', Jun-Ji Chen', Chen-Feng Yen

'R R EEEFE
Department of Plant Medicine, National Pingtung University of Science and Technology
‘AL EL R 6B ARA R

Bureau of Animal and Plant Health Inspection and Quarantine, Council of Agriculture, Executive Yuan

AR RIE 1] AE R E PGS 2 R vk B % BT 2 E 9% 9.6% SL 1500 i~ I i 22 20%
SP 3000 & ~ H 274> 40.8% EC 1500 & ~ 5 ™% 10% SC 1500 & ~ =% R 4.95% SC 2000 & ~ % ¥
& 60% EC 1200 &~ 2k 4c 4% 48.34% EC 1500 2 ~4¢ 3% 40.64% SL 800 i £2 % % 17 40% SP 1500
%§9ﬁ%@FBD&ﬁ@TEﬁ%@wH%T@%&iﬂ&#’F@ﬂ@“7%ﬂ‘ -
97.5% 1t o iE- HAE FH R FR Y 9 BERPREEE G5 2 v S BT R ke
SRR RILE R 14 p T iE 99.9% BisF o om Ar ik~ 7 A Mie.viup\w B2 s % 21 p
HEof g a2 f S LSD A 1TRIEHF LR > L T8 w5 848948 2 1160 & -
EHRE G H AL ARR > A BATP B ARG L RRERIF L 0% HERGS ATV
ko Ay m B FESHE IR AL T ARG EEENIS P CEET AFEH 257 B K
TNFRAFAFERLE  FRGFFRAFIZIRFSE AL -

B 43w (Key words) : #*2 p (Thysanoptera) ~ ¥ ¥k & 5 (Echinothrips americanus Morgan) ~ it 5 [

7 (Chemical control)

B = EH 413



A2-4
FA S 1 % (Tessaratoma papillosa (Drury)) o A2 8 4 B 5T %
Current status and control of Tessaratoma papillosa (Drury) in Taiwan

M E T s mikE gAY D 8 Ear?

Wen-Hua Chen, Tsui-Ying Changl, Jun-Ji Chen', Chen-Feng Yen?, Shih-Min Wu?

lﬂiﬁiﬁﬁkﬁﬁﬁggﬁ
Department of Plant Medicine, National Pingtung University of Science and Technology
‘R LELIR R AKRA R

Bureau of Animal and Plant Health Inspection and Quarantine, Council of Agriculture, Executive Yuan

98 & 5N REREFRFCAVFERS TARMOR S KFLL A RH R TR
FIERREFAL > T F R T B LS FRE LB R FFIRZAZEE > 2 AL ¥
BRFFAEHF ARG IO FHER DY LR R A U E 85% 4 1] WP 850 i 2 2.4%
5% SC1000 & > £ FLehy 7142 21 PA A 2o T2 %R B B2 %% 4o (1|
PoRd RATI0E1R102.6 $ A G0 ASLEF 7014 2 21 %0 2 R A BT 394 B 5 5.6
32338 A%t 5@Bk RAd RAFHRIHL 1386 LA AAE ks 34262 14
od T2 BEAE A F RS LRDE B FIZ S L 20 PHERR SO TR
FERREBRFINEY R ER) FAFR AL HERATEE 2 RIZ B 20 25
e IFE S FWE2E S o LI isih éf%ifﬁ%ﬁ RA (98#) 3 gad 43w 104
BATE 99 & 8B FFHEI BAFIT 100 £ FF 2 BFsiE I1SBAFE- 35101 &3
HRAHEBMERE TR EEFE INFRAFEZFF o PR F T AT EAE S O
LHEEE o FERERH 2B

5

M4 (Key words) @ 2 Jf;':’fﬁ % (Tessaratoma papillosa (Drury)) ~ 7 & (Survey) ~ #i5 (Control)
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A2-5
PR S 1 % (Tessaratoma papillosa (Drury)) 2. i* 8 [ ;54 45
Preliminary test for chemical control of Tessaratoma papillosa (Drury)

X meE e Ry 18R
Tsui-Ying Changl, Wen-Hua Chen', Jun-Ji Chen', Chen-Feng Yen?, Shih-Min Wu?

lﬂiﬁiﬁﬁkﬁﬁﬁggﬁ
Department of Plant Medicine, National Pingtung University of Science and Technology
‘R LELIR R AKRA R

Bureau of Animal and Plant Health Inspection and Quarantine, Council of Agriculture, Executive Yuan

RAERET OBFHHERB R AMFAL SARFINFAGE BEMA OB R
FHFREABR R I3 pdbir > AL ERF O FERRET RMFILLE 5 - $F AL
BRI AL T % F D] 100% KTk N B B A HIE L% 4 50% M EC s 70% B
BA> DP22.4% % 7 % SC 27 85% 4c %] WP % 4 8 EH] 7 p P 324t i 100% R 7 »c%k @ 2.5%
%ﬁ#EC%MW@ﬁ%%&%4%%Q%ﬁSCﬁy%%%%Ecﬁﬁ?$QW®ﬁéW8~
96.7 ~ 94.4 % 93.3% » @ 5% 7* 2Tk L 11 40.8% [ #rEs BC + § 73.3% chak s F o ARERE T 7
P2 2. 2 S ik BRI L BRI T 2 I BE 0 B 24% $3 % SC - 85% 4 iR WP 2
7%6%&%DP9J”%E”B%”F%A%¥‘¥I421528Hﬁ%ﬁﬁﬁwﬂfﬁi$ﬁ
= K B RFIL24% $RH SCrik b iE o AW E 1421 2 28 X H - éﬁ%ﬁfu kB
£ 100% @ F AR L EEL S 14 P2 90% 21 2 28 4 ik 100% R S
Hgorgpet s i L AR ER SR 2 g 07 ik %i%ﬁ%@ﬁﬁﬁi A E R D L
B * % o

«su 4

M4 (Key words) @ # < t % (Tessaratoma papillosa (Drury)) ~ B % 1% (Susceptibility) ~ 2 #&| & 5

(Chemical Screening)

H=t=lEm & 415



A2-6
FHREELZ QS F e ipHrzE 2
Establishing an integrated management technology of thrips and
whiteflies on Eustoma

Buipde ~ 5 h 3
Yi-Ju Chen, Feng-Chyi Lin

B ¥ 5% #r Taiwan Agricultural Research Institute

H AL (Eustoma grandiflorum Shinn) 5 5 € & b4l 7555 22 Sk I 5 8 & 3 22010
ERLE RGP ATEG THEL RS RBEF R FHETAL AT A FE R
2T AR - ROBY URER K (Bemisia argentifolii Bellows&Pemng) 2% &8 (Scirtothrips
dorsalis Hood) %58 & 52 *H 45 -3 450 2011-2012 & & A& 3 35 T 4 B § R B (R~ x4
B ATE) MF I EF (I1S5x15em) ERV AT A A2 ER S AFE TR A Z RS FH
FToE - ZF AL 10 EF - H 2R 020 £ (Iwao’s regression) # — 6 | & A 5 25
SEARF A HEH I H T HONEERSZREETARABE ) F AS 282 A2 3250 UG FEE 11.7%
SC 4000 % ﬁrfﬁhi o a5 ek bd o mJ 24 hrs o7 < Fif 96.3% 0 B Bz FRPREOE
FAFAE S K P2 4 50 B3 0T 14 F 1% EC 1000 & - sk de b i it i o
FRFRF T E R 2 F LMD ipdiie > ERF O ME R S S RE 25 Ry d AT RT AW
Ao A ARG BMAREFEF ISR R RS 0 0 E AR PR AR T 2 AR R ]
5h% -

M4t (Key words) : #4514 (Eustoma grandiflorum) ~ % iB| (monitor) ~ #< & #| (insecticides) ~ 41E
A di (Bemisia argentifolii) ~ -] % @] B (Scirtothrips dorsalis)

416 ERHE =T _BHEMNY



A2-7
" TAZ A RASEHA
The survey on the pests infesting Chrysanthemums
(Chrysanthemum morifolium Ramat.) and its enemies

JLYERGRRN TS B Tk’
Yi-Ju Chen', Feng-Chyi Lin', Hsm—kuan Tseng’

?3« L2 % #7 Taiwan Agricultural Research Institute

,A: k& ¥z 23 Tea Research and Extension Station

tifi (Chrysanthemum morifolium Ramat.) #3355 & 83T A £2 - » I & AP 5w F Bharsd
PREGOARE 02012 4PN AR T AS L BET SRR @J Bl 7 Bk IR )
AT h o BN 2h RIAA (Propylea japonoca Thunberg) ~ /| 2, =1 % (Orius spp.) ~

t % (Miridae) ~ ¢ & @] 5 (Phlacothripidae) ¥ 3 & {25 f ~ f{Eis 2 éﬁ’!ﬁ% o AR (1 Corythucha
spp.) HREP AT AL DRI PR ELIELNEE  PELI ST oA ST AN f“-ixl] 5
(Microcephalothrips abdominalis (D. L. Crawford)) ~ § # st 5 (Thrips nigropilosus Uzel) 5 3
Ao B RFTYT F v Y E4hma o kARG R (Macrosiphoniella sanborni (Gillette)) ## % & %%4%:
ARG EEFEATER LT HEFET LI AFIFKE R L c KEF N (Bemisia argentifolii
Bellows&Pemng) Rl hRiEcn e 1 RARS 5 FFA0a s ¥ o > REH A Fh
METARG T A2 MAREFI WPl G HEF FPT X5 ﬁ%*‘f'%”ﬁ@__ 24 hrs
0 h 5> A "v}&,sltfﬁ?ﬁr«‘ F1E 95% 11+ o {2 s Hﬁs\ﬁm F A 20% o
M 423w (Key words) : +§ (Chrysanthemum morifolium Ramat.) ~ % g& (enemy) ~ = f& 4 fﬁ
(Corythucha spp.) ~ § # s a] B (Thrips nigropilosus)

H=t=lEmEH 417



A2-8
E" /? #é J\ﬁ\::‘ﬂ\‘ X gh éﬁ‘ #é 4‘&&& ) };& = l}':" 7_F 2‘
Susceptibility of three species of rice planthoppers to five insecticides in Taiwan

Fo2 gt s g e g
Shou-Horng Huang'?, Ching-Huan Chengz, Chiou-Nan Chen', Wen-Jer Wu'*

IR AF
Department of Entomology, National Taiwan University
TEE P ERRA LY B
Department of Plant Protection, Chiayi Agricultural Experiment Station,
Taiwan Agricultural Research Institute
CARABEFFEFT Y

Research Center for Plant Medicine, National Taiwan University

# & (Nilaparvata lugens (Stal)) ~ v % # & (Sogatella furcifera (Horvath)) % za & i
(Laodelphax striatellus Fallén) % K &3 F RSB B T H - 75 ST L E2 kfeE 2T A &
SR CRABARELS T TR AERAE RS O REAE I FRP LGP R RAE Y
é—&gi@%#**W%*%oﬂ2%%%M&@W#* %%@%%ﬁ;ﬁiéﬂ%“‘éé\

iipkriil@“ﬁwkk;ﬁﬁﬁﬁkﬁ BEHLELE S BERETSY A
(ﬁproml) % i # % (dinotefuran) #f#% & & * ﬁiﬂ A £ (LDso) é Koo 0.10~1.25 2
0.09~2.70 pg g 2. & » & ¥ & "% (imidacloprid) 2z # T_% % #2® » LDy 5 35.8~53.4pgg’ > ¥ 54
FaEbrE A2 ABE S Fi# 4 (thiamethoxam) ~ i 'e2 E s B = AEH G F § L %E2L LDy
Hig o A u A 00&@7200&4735012805pgg-‘W’l“‘ﬁﬂ' W TE R B 0 LDs /i %
267~13.7pgg" > 2 iTH F EB D 2 ARE L N H R % H 2 LDsg K 0 43 0.04~0.74 ug

Pofed AR RHRELABEKRPIEE REREI B FLRN AR EERFETE F

MREER| 2 R R MR IR L 3 At (positive cross-resistance) 2 B koo ARE K Z v F B H A BHEE
FEFERL 2 BFRREAEALTRP LI R, - P T REZES T AT - AT URFRILZ
BBHL2ZFEHR P EE IR BRE Y P RAPE T LRIk FET RS IS LT A
IRBEHE LR SRE EREGFTG PR LR AH -

B 43 (Key words) © -k #& (Oryza sativa) ~ -k &4 § (rice planthopper) ~ # #| g < | (insecticide
susceptibility)
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A2-9

A

8 fE b FLR A ElsehR o (v
Effect of edible vegetable oil-in-water emulsions on
the mortality of spider mites in eggplant

B 40
Chi-Yang [ ee, Me-Chi Yao

PR ELR § R ERR TR B
Applied Zoology Division, Taiwan Agricultural Research Institute,

Council of Agriculture, Executive Yuan

AR EEFPHIT A BN F T AR TR RN ERREORS RP

FoF EIRFT T o & 25°C ~ 60% RH 2 E 22 =G e de b 4% 40 % < £ 4% (Tetranychus kanzawai
Kishida) 1 p #8285~ 1e% +4 €47 - 5 F § 30 & » B2 % 5 1% 40 50 n 64 % < i
MG Y2 AECAR BB 100% > A 7o B i G 98% > kit 4T 6 fAi 2 B HIS ST E L B 20.5% F
i B G RS ufﬁﬁ,es BB 3% WIS A UE 64% > SR A TN B T 4
AR Hm AR o H A 25°C~75% RH M E R 23R4 3R $i2 R ATH HE 4% (Amblyseius
fallacis Garman) 2 P #2055 R 7 (5% 4 E47 5 £ 530 & 0 PSR L 1% 5 n Hik b
AEAF AR RIS T B BB 99% 0 FF R e 55 95% > M A T 6 i 2 RIS L
B 0.5% 5 $HiE AT RIS SRS K R BB i 4% 0 A 1T B i S B1% o A mﬁﬁ?
MBELH G AR AR AR 20 4~ f54E 20 B AR & 3¢ (Solanum melonggena L.) > 14 1% =

2 AR A~T D R AR o F D D AR 2 R R e T 2R I X P AR
REHCT T X2 EATALEFT O ORE g%zﬁﬂﬂﬁ oo P RRERAH BT L 1% *
T P

«\y} \’1\

ln\

M4z (Key words) @ + &7 (soybean oil) ~ 30+ (Solanum melonggena L.) ~ #¢ % < ¥ 4%
(Tetranychus kanzawai Kishida) ~ /% 3= 274 £ 4% (dmblyseius fallacis Garman)

BT = ER 419



A2-10
AT SRR A Y HRT ARERAZRYE
Effects of the rate of broken rice kernels on the population density of
stored-product insect pests in rough rice storehouses

WEE 2 pkm?
Me-Chi Yao', Chi-Yang Lee', Kuang-Hui Lu’

AP EL R R ERRTRY B b
Applied Zoology Division, Taiwan Agricultural Research Institute,
Council of Agriculture, Executive Yuan
HOERE R S ¥
Department of Entomology, National Chung Hsing University, Taichung City, Taiwan

BPFEH L N TEFTERTR S N o R o RIS RS BT T i RS
TR A RETHEFLFL o L0 RSB IEMET A% ii’}‘ A2 AFTEE LY B
Fa R E 2o EAFRYTRAT A SR 2 TR HY WL 458 LR
FoB o RS D 2 ASEEIT K 99 & 1 2 16.5% - JmOﬁlw»ﬁJ 23.5% ;@ AT
Jeh 2 BT F R 99 E 1 B2 42% 11 101 & 1 e B2 3 57% 4 100 & | HAFEH2 2 A%
4 g g (Rhyzopertha dominica (Fabricius)) % #F % (Sitophilus oryzae (L)) % i > ° pFE- &
AR AREGIAFEAZ 9B ZEISHLIEAZ 1.6 8 - s KB ¢ TH Sprffife 248
PR S GE99 & 182 98% > ¥ 101 & 1 H R4 3 17.3% - 7 100 & 1 #p2 T F a4 > b
—ERERPPUBREASAZTAV R s K R ARG W EZ 25 REAKF A ELW
B 0276 o BE AL PRI F A L T RRAIT S GB P R4 RRE A
AP R EE 2 F R

B 423 (Key words) © # 353 £ (stored-product insect pests) ~ 35 & (Rhyzopertha dominica) ~ # ¥%
(Sitophilus oryzae) ~ #=$#L3f 5 (broken-kernel rate of rough rice)
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A2-11
h F Atk B A (Planococcus minor) & =13 & 5 203 5112453
Study on the attractiveness of synthetic sex pheromone of
guava mealybug, Planococcus minor

o rer ik kA 2 E£2 2’ Millar, .G Tt
Chau-Chin Hungl, Wen-Lung Wang', Cho-Yi Wu', Chih-Hung Chang', Hui-Yu Li',
Hsiao-Yung Ho? Millar, J. G2, Yao-Pin Yen*

%igﬁ LR ARy
Division of Bio-pesticide, Taiwan Agricultural Chemicals and
Toxic Substances Research Institute, COA
AT R e B BT T
Institute of Cellular and Organismic Biology, Academia Sinica
3 Departments of Entomology and Chemistry, University of California, Riverside

4%\;,—\.

T4 Eg* v 8 % Department of Applied Chemistry, Providence University

H T Aads i A (Planococcus minor) 1% % % (E) 2-isopropyl-5-methyl- 2,4-hexadienyl 8
e (Z-form) HHE 2/ B FHFE B ESERRFY 2 A Y (Zform) 7 £33 10% > 234
SRR A E/Z=96/4 fe > Ha o bk Magil4d cFAT AT 05% F Rk ARAR
7 &% 100 ng % i\‘i“ PR FRATEAF R F BT A YL ?*‘E’mpfiéﬁ ;e "kmp??w
BT IOl Py S 88592000 FDE » (5 5 I RIGEE SRR F R RATRE TS A RARA
2 At o 100 pg EE L MR ¢ LSRG sne R A c AR T R RR D f Bl AR
u*‘é’fr"ﬁ’” TR F A F 0 14 2000 FDE 0 Bl ¢ K a2 5 lak B kcE &
W o T R LI IEE © R R L RS B B Bk
Bk 10 F %w BT LASE  MFRA A YR TEE N R A
b B PR Sk ] £ B o TR M5 P A e R R R R AR
7 }‘ﬁg\%ﬁﬁé A2 A5 B R0 100 pg tf R F R ATORA N o HRH AR F R
*+ 50 pg/septa 2 100 pg/microtube ©

LN

1""“?&*“

[

Mt (Key words) @ # 74545 /i # & (Planococcus minor) ~ 1% 7% % (sex pheromone)
(E)-2-isopropyl-5-methyl-2,4-hexadienyl ~ §* 48 (carrier) ~ £ p4» (isomer)

BT = ER 421



A2-12
+ R 548 (Chilo sacchariphagus) 123 it 5 hAES F A B2 FF B H TP
Researches on the sex pheromone lures and traps of sugarcane stem borer,
Chilo sacchariphagus and monitoring its occurrence in Taiwan with sex pheromone

ERRE (O B = AN 5 N - M__lwléi 3oy !
Wen-Lung Wang , Lih-shyang Chen?, Chih-Hung Chang , Cho-Yi Wu?, Hui-Yu Li?,
Ching-Yuh Chen®, Chau-Chin Hung'

"B G LEFS Pkt FERE
Division of Bio-pesticide, Taiwan Agricultural Chemicals and
Toxic Substances Research Institute, COA
o EEE o P R E %38 Taiwan Sugar Corporation
TR ERAE BT
Department of Applied Chemistry, National Chiayi University

AEZ%IT 2009 & 3 2011 EoA B AERBEARITE BHE 50V B S FRAE S FREHE B
B3z o 15@‘: PR ¢k R EE (Chilo sacchariphagus Bojer) 12§ & 5 54084 A B2 A
7 e > 1395 jr o K 548 (Chilo sacchariphagus Bojer) {2 § it F e 4§ = f& L
Z13-18:Ac ~ II: Z13:18:0H ~ III: Z11-16:Ac & = IF‘J&A\ wl e @ VIU/I=4/2/4 ~ 7/42/8 ~ T/1I=7/1/0 ~
VN=4.9/0.5/0 % ® f8ie 1 h R frie S~ 90~ AR $ BRI 01 - Bk e
VIV/II=4/2/4 5 $4 fiFeE5 34515 »cfe> » 2 FAE 0.1mg~ 0.5 mg ~ 1 mg E % BHcE 2 ¢
§ RO o T mg R AR AT R IR Ak e o R E AR A A S
BARANGENFAT- R DN FTERFEAT Y N R AT HH R REL F A ok
FoFRAMRFAATEYIRANEIAAT S AABU S K TR A ATHA R
2 733}? PF R - B FRARAAT YN AAT R E T KA F Y BRI R

BIHEFIEAERME D RATE RS EF B RO ESHEFRFLF 0 B
iﬁr—?i FEPEAR o LERBMASIITA L BEUERE B AR 2010 £ F 4 BAEH AL
34T A6 1 81 120 201 EAT 61 HBE T A EERRBE TS A0
R R R B HEERREIN2011 E 32 T ~9~11 % EEE

tEﬁ*

M 4E:w (Key words) : 4 g 528 (Chilo sacchariphagus Bojer) ~ 1% /% % (sex pheromone) ~ ¥ if|

(monitoring) ~ 3% & B (trap)

422 BERSE =T BENY



A2-13
é&ﬂ%:iﬂﬁﬁﬂ%ﬁﬁwéi@%iﬁ%ﬂﬁajﬁ
Porous silica coating enhances UV-protective performance in
Spodoptera litura nucleopolyhedro virus

TRtk e !
Chen-Wei Shih', Hong-Ping Lin’, Rong-Nan Huang'

"W 2L 85 88 % Department of Entomology, National Taiwan University
TE A3 4 L8 % Department of Chemistry, National Cheng-Kung University

CAEEREPRRE FERATEUEL P AR R LB AR AR
CEERS S FAFIREFRE LA AERIE REHBRE AL LA P RARE LI EAR
WA S é'r-%&f':lﬁafr (Spodoptera litura nucleopolyhedro virus, SINPV) & - f& 2 4% 4 J» ']Vid-&,ﬁ_
Ao LRFSEBRRFEFRE CHERRFEE I ARE R R IR RS F 4T X FE

GRS B HEERARR YT B o AT P AT AR RIRY S iiﬁjﬁ?% 2P R ARG A o
LAl P S S A 2 Gelatin 21738 £ 15 0 L 4 » SIO R F ¢ B F Ik i
*HIVE RS R B S AT 0 1§ Gelatin ~ SiO; 2 % B 21 T 04 F vk 2 SINPV K ok A
WA o E UV B 90 A &is :If%“‘* 3 72% 2. %A 5 & (original activity remaining, OAR) »
— A F * 2 ¥ AUREH TiO, 2 Lignin % ) 18% 22 17% 5 & UV RS+ 180 4 4518 » ﬂ}]%v%- kN
58% 2_7& 442 3 5 0 #& TiO, 2 Lignin & 1! 8% 22 22% > bR 47  »pt > UV Jr:,f;ai Arig
2 i g ot b 7"5#?%#’[,%-% i EgRs > 2 25°C30°C 1B 35 C =R R T A RE 2 4
6 7 S¥pEA PRy (shelflife) 2 B 5 % 87 - i+ 5 Gelatin &2 SiO, 28 > 37 ¢ 4

énhn

)?5—9- mlpq“IEﬁF °©

B 4tze (Key words) © 1% 7 & #8754 (nucleopolyhedro virus) ~ 4 F 8% (UV-protectant) »

it # (silica dioxide)

= = CEH 423



A2-14
ZF AL FR S R E Sk
Deterrent of tea seed pomace (Camellia sp.) to larvae of
the diamondback moth (Plutella xylostella)

FALre s f ¥
Hsiang-Ting Huang, Rong-Nan Huang

Mo g ng )

Department of Entomology, National Taiwan University

AT R IR E R R el B R ) F s (Plutella xylostella) % B eh& ¥ 3 sk o -5 ke &
VUECFE R R FE B T EBR L R fﬁ# MUK B (AT SR E A o BB 2RE R
F 4 252 (leaf disk assay) » B3 0.01% 3 1% 2 FAade B | Fihs fhe §18% o 2 5% A
TE RAGEP AR IR ) B ARG WP LR 1% F R MR R F s
g 8%k T EO652% PR AE A MESPRAIEE AWM PR T VLR G - R
P e E 4R (TR0 4 fe A 3L (partition) 0 IOk E 2 I 7R R ’-ﬂ FRERE - SSXETL B
B3] FiA 2 oS Lk PR RTRE o L @B 800 % T2 80.5% ¢ A B mac ik Ap A T R
(HPLC) & " @A &7~ 8 > 4% @3 T B+ &3 (fraction) » P # I & — H 12+ 34T iy
(Diaion) &7 L A 3e - Fém 3 > TAMIPRETH ) FBLALG Lok P PFEL L
BV o AKRT L FsLiL FeEFip ot B o

M4 (key words) @ & & (deterrent) ~ = % 44 (tea seed pomace) ~ -] & (Plutella xylostella) ~
sie 4 & 4 & (HPLC)

424 BERBE =T BHENY



Bi-1
oAM= SRR kB

Insects associated with dying tree ferns in Northern Taiwan

S AR ik KU TS A
Jung-Tai Chao, Ming-Yu Tsai, Fu-Tun Hsu, Wei-Yu Tai

HE R T HHREE S

Division of Forest Protection, Taiwan Forestry Research Institute

LORSEAMER A Y TR R BN G AT 2011 F 70 50 3 2012 & 8
P3P o R LAANRE R f¥“,$£i‘ﬁ?ﬁa“’ EHEX 20 cmEih o THEHEILHEZ o R 40
o184 Bk P 31T 14 B T8 41238796 & B # 0 T4 1K 965.5+2201.7 & » & £k 175.6+348.4
& op 4 L2428 20om % - BB AG24329 £ BB 5 (T12608.2+1,845.6 & > n=40)> ik
He162.7% %‘r.‘)ﬁﬁ%& %rf::,fm%é’ﬁ& Slics B 5 508.1+£15403 §£/4k% 2,2654+£3217.5 &£ /4% > BT
CERB LS FHEANED R D B 2 e A BT ERS E RS ED0.3%
(35,049/38,796) - fi=p 1 b e 45 20 L H Y R AL sl R G EC% P S liceh 85.6%
(19.263/22,514) 5 gfxep 2 > ¢ 3221 44 B¢ 4 f A% A 1637 P 185 89.8% (7,426/8,265) 5 -
FEPp Lo R 164 B P uRp R B 1EE P Bk 80.7% (3,447/4,270) « % & FiF Phloeophagosoma
Foin- fh b BB B iE 7,327 & 0 fe IR 40% (16/40) itk o BB AP itk AdcE 29
Th® (T30454.8 §/4R)0 10 7 2 (T39239.5 §/4k) R 520 (T35201.4 G/4R) - £ A
Pk AR P RN BB AR L FAPE R M AR AP S
P L TR AT AR SRR B - A SR EA A d TR AT T
E T e

M 4E:w (Key words) @ 5 & (Insect) ~ & F#F (Tree fern) ~ 5 # (Taiwan)

H=t=lEm X EH# 425



BRI A A LIRS B ERAT L & AFR T RILA AT
Diversity analysis for insect communities in Taiwan red cypress plantation and
secondary broadleaf forest at Hue-Sun Forest Station

Brmp ' ESFET S ERIET Q2
Li-Zheng Tang', Shang-Te Tsai’, Hui-Chuan Wu*, Tzu-Chien Chang’

BRI S
Department of Entomology, National Chung Hsing University
Iﬁjﬁ:fiﬁ ?}Iﬁ /}%I? _4,1

Department of Environmental Resources Management, Transworld University

EN =R SO SR e e ﬁ&lﬁﬁ%#ﬁ'4%’ﬁﬁ&ﬁﬁﬁiﬁ%ﬁﬁ°%%%ﬂﬁfﬁ
fﬂm BefL R SR G o RS RPR A ﬁiﬁvfﬂ‘f@ﬁp\vfiéﬁf EER N R fa,vf

%4‘a—'ﬁwﬁrwvmiw%'w EREE ST IRy ¥ LR L LT b d
wmhﬂrmi/? L RN E R ’Hﬁpwmﬁzs -

FRAFT IS HETAP LR  Hr  SHBASTFTY BWIFE - L sas ) B2 =
(AR SRR Sl PE’? FomBE s i RPELR A L“‘éﬂ B FEEMAE X A EREA
£ ¥ % 2 Shannon 3 4, fu;*};ﬁ #cfr Shannon 353 E‘.:}fqﬁt » 11 % MclIntosh % % Ei«‘:ﬂgt Simpson %
% & dp ¥ Mcintosh 353 R ipficchas frig R 4p i o @ A IREF R AT RE 2 Berger ¥ F B dp #cR &
SR AE T IR FE LB EP AR RSP EREPRELE S YRR
1‘?'\“’ BRI ? ZEFROP A Q M ERS HipEEF BRI o FIHRRFFFF S 2
HPLERARE PP AER AR BB SA WA R PR

M4t (Key words) @ % B (monitoring) ~ % 44 (diversity) ~ % % & #-5% (species abundance

model) ~ &% % & 45 ¥ (species richness index) ~ f& ¥ % /& 45 # (species
abundance index)
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ZLEEREAREAFRESZFEULEFAL
Composition and seasonal dynamics of insect communities in thicket shrubs in
Xue Mountain Glacial Cirque

g 2ET  FEE

Wen-Bin Yeh, Hui-Yi Li, Yin-Yin Liao

WMo BAFR[E &
Department of Entomology, National Chung Hsing University

AT LB S A48 3,600 % Atk R AL P B R R A S H G 3 2009-2011 EE A 0
FREZETITLHPBEILRARBEEP LA TFEEP AL E > NFEHZLE SR
EfEA S FEPRLAE AL A AR AL BN BREY LN R EA B
FHEDIL P 10,711 ER AP >3 EHTREIOET 8! PHEEF > B3 67 5 BHehn Bor
LB F A s L3ep (743%) xR (103%) 2 3EE P (5%) ,nzm}igc é?@ﬁﬁzﬁﬂ‘ﬁa\w
AT FRPRA LU AR (53.5%) 0 RER LB F Lk e
(153%) > L BH 5 B 5 IR (4.4%) ‘g2 3.8%) % Méyfﬂ (3.6%)° AR L60
28 P ipE s oo diep vt ~fep 2 A P > HRMERAOBRENF - R LY
AE AL ARIE AFERERS A A s HlRIEA SRR o Lk
S E R SR 3 S ik b2

M4t (Key words) © & i & & (alpine insect) ~ ¥ 2 4p (insect fauna) ~ % A 3 % # (insect

dynamics) ~ 4 $# & (biomass)
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B1-4
B RRHFHESERF VAT RALE TR
A survey of the firefly resources in Chihnan National Forest Recreation area and
the utilization of firefly resource

Fheze et mp gt T !
Chia-Hsiung Wu', Jen-Zon Ho?, Ming-Lung Jeng®, Ping-Shih Yang'

"R ARAFAFTRELAE R LS )
Department of Entomology, National Taiwan University
ERBRLAEHFAFFLET Y o
Endemic Species Research Institute, COA
TR P APEE g S e

Department of Zoology, National Museum of Natural Science

2011 & 49 3 2012& 47 >33 s MFHHSER2L 4 s B AR AE ¥ 5@ hf
FEeHEFPEEF VAT RAL FREFPEARFVALIR 1L ALY VA 6K 1THY

[
U B TRISHEE VR AN L2 g2y e Ay
ARy ARy s F ARy ey R CEREETE N Y ENTE A
AT E I AR LA EE AL E AR LIRS E R L
giﬂ:‘}ﬁga‘ﬁﬁtw".‘%&F—r”*mfisp\”g’ﬁ'& YT RE e REFALRBREAY S I RRY A
EB A REBAET AR o ¥ VABEGHY RN L R HRRE 4202012 3~4 0
g LB R mfoy‘ﬁ@ﬁdgzgg FHfcE 5 58.50+11.03 & 49;1m2%i
4H6ﬁowﬂﬁ79i2m1399’;ﬂafé TEERHNTE R BT A BE VA AR
L U R i R “%5¢4=3§b4ﬁ%%¢$#&F” %fAF’W@?
é’%ﬁé BT F R B LA IR o R T By 0 SRR T )RR R 2 SN R

FH2ETEFHLRAR L[ PELHPFL D2 332 J8E2 7% o
M43 (Key words) @ % X & F /m# & (Census of firefly resources) ~ 4 1 “% ¥+ 3 (Weed control

disturbance) ~ ¥ #* (Lampyridae) ~ # & F 7 1£35% % (Chihnan national

forest recreation area)
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AR S EE (B k) KT AT HERL S
Molecular scatology: Invertebrate prey composition in feces of
an avian predator (Rhyacornis fuliginosus affinis)

kwn ' vrpmEE AR

Choon Kiang Wong', Ming-Chih Chiu', Mei-Hwa Kuo', Yuan-Hsun Sun’

HC R W o
Department of Entomology, National Chung Hsing University
SR AP RN L T
Institute of Wildlife Conservation, National Pingtung University of Science & Technology

ﬁmig;wﬁeeeiﬁzﬁﬁianwﬁﬁfhf—’P JeFenafie dv o Rk

4L ke X £ 5 & K8 (Rhyacornis fuliginosus affinis) 5 & %43 I

LR R AP ROk L N MR G I SRS N ETL R S F LY R

m&eg{ﬁ+ﬁﬂﬂ’f%i%zi BIEAT R A I o S 2 R TRy B R AR AL

F PCR> fic & B 7 42 5% o g4y d kg i @ ¢ aha F ks

T fE A BEFE %é5&%§ﬂL*lr*4hﬁﬁ¢wn¢ﬁﬁ$ﬁk“@ fp AR R K

ﬁ2m0£“#$(&Jr)jﬁﬁté(m~uﬂ)i2m13ﬁﬁ§m1%®ﬁﬁﬁiﬂ’j
T5% etk A it B EBRD RS DNA £ 7 7P 21 36 BASEE kA R A 13 B A H

A R B 23 BAME e RATEARAT RS e F RS LG54 o BT 2 232 0K B 5|2

FHEMH - F 15% Sk s hae (FARES AR Ao 4o 198 EAFP > 48 55 kep

(48%) % fi2p (20%) B A0 KA R AL 21% 0 A R A 79% 0 kR A S 14

M4 (Key words) @ 4-¢ -k #8 (Rhyacornis fuliginosus affinis) ~ ¥ & (insects) ~ » 3+ ¥ i{ &
(molecular scatology) ~ 4 & ¥ (predator) ~ 4~ (prey)
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PR BRI 5 R
The diversity of chironomid in stream of Wulin area

BRI B AT S JRE E
Yu-Han Ni, Ming-Chih Chiu, Mei-Hwa Kuo

Wi BAFR[E &
Department of Entomology, National Chung Hsing University

#3x 4L (Chironomidae) * A />t g2 p (Diptera) > BiZ A F 323 2 A 4 @ F > ¢ oif
B ATATIE 5,000 80 4 A A Al GVRAEY 0 EEATE S AT B~ BRI BB A ik
f # P 25 ¥ 2. — (Cranston, 1995) - B ¥ 4 » % 4w 4 (Oncorhynchus formosanus) 7% % & B
Ao TR ek R B A AR DE R Rk RPN G MFR DS G4SN Phoe AR
‘B f«?\:;‘f‘;iﬁéﬁé%{%’é WicE (2 ) BHRE (M) AEERLE S S RANE - J RERE K
A EIx s B R o BRERPER S 2003 & % 2012 F o 10 E ek A £ 29,117 8 > W Eﬁzx‘ﬁ‘fﬂ’, 40
BA G P e T o BRI B2 BB RS F L E R#F4xLf (Orthocladiinae)
% $#x (Orthocladius) > & 21.2% (6,176 &) o = iF ki e dxc BB B2 11 F 255 B b > £33
14,864 & > 36 BA5ME A6 B Lokt 5 5,617 § 520 BAJEA o Hdken s HBEFIOREAS
BERE ATRPF S BRI D Bt A M A B RS L 5T s: B A e
R R

=
‘}xw

**»

"E
Cal

M43 (Key words) © 5 849+~ & (Oncorhynchus formosanus) ~ #3x#* (Chironomidae) ~ % &%
(diversity) ~ & R#&#x & #* (Orthocladiinae) ~ DNA %45 (DNA barcode)
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em B P RBEERF]FE > BLH N RREEA P BER?
How to quantify effects of environmental filters and invasion history on genetic
differentiation of invasive species?

SR S §REE

Yu-Lung Tsai, Ming-Chih Chiu, Mei-Hwa Kuo

WMo BAFR[E &
Department of Entomology, National Chung Hsing University

NEFBE G RRREEOHNEAE AL IREY LA T T HRATAIY RGBS
BrEd g PHMAFT T T RIRRERFFE > R HEF B HPFL R AT S
FR- BRI EBE G REE R OM BDST S T [RT R T R fad
G ivirgrigend & o U~ Rl Wik (Solenopsis invicta) spcfE%:  (microsatellite) 3 5 ] » 22
Hor e Vg o g 4 e R H g i 0 X g S S B BaEd o R IR TS E R
ERdE 2 EDE BEL BB T2 N R VIKRAR O BRF LR L UL NE BB TSR
FIH HR i e T HT 2 if“fﬁﬁi@iﬁﬂiﬁ rERH N BRE RS PR BRSO R R
EoF e fErBAOERL S ARARTHIET ISR E- BAE R -

M4t (Key words) @ » &%= X ik (Solenopsis invicta) ~ % Bt i g F1+  (environmental filters) ~ if &

4 v (genetic differentiation) ~ » % ¢ (invasion history) ~ #c# %

(microsatellite)
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BAENEZ R H S BT 0 Bt R BRI
Survey of the exotic invasive ants in west Taiwan by bait surveys

g
Po-Cheng Hsu, Chung-Chi Lin

CESA TS PR Y
Department of Biology, Nat10na1 Changhua University Education

P A be g 19 fEk » AL ER (exotic invasive ants) AL 7| » bk o A TR
(Global Invasive Species Database) * > @ F & f&#F bl4e @ % ~ 8 RIK (Pheidole megacephala) ~
» %L RdR (Solenopsis invicta) % ¢ SHAR G FeE b R r BAF oG R N RA P IsEF R
AENHE LT EPAGEE > A FAN 2 (bait surveys) F dAL LR B B ko~ BB MR A

BEPFp? 2 o AF T UFANERZEIREES SO RA BT RN 2 LT F LRSS
Bk ko ARSI S F o T B b ko BEIEIRE A BBk L AR R R ko &
LGS PP AR ERBEPEE - FLEFFROFIIE R s R 12 BHP TG P K
» f,%féé,%b%ﬁﬂ/:}# CHY G IR R A TR o oA B < F TR N RN mfr
£ & B 1k (Anoplolepis graczllpes) I ERE A BT EAF B A FIRAT LR
A 4 _m/,,\# el vE DB RN L R B rede SRl Ed A 2 hiEF {5k (dominant ants) 4
5 ¥~ B RIR (Pheidologeton diversus) > ¥ i 2 H § L B kg d :}»Fﬁ?] Hori&omipdt o kor iz
FERER > HIT DA AL A B oAb g AT R S RE PR FRED TR s i g H
AT

M4t (Key words) © ¢F k » &A%k (exotic invasive ants) ~ ¢ &k » &2 £ T E (Global Invasive
Species Database) ~ % 48 3% ki % (bait surveys) ~ B4t 845 4% (dominant ants)
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B1-9
CFABUARELE G FRAR ) PR (FRD RIBF)
Allometric growth in larvae of Chrysomya megacephala (Diptera: Calliphoridae) and
its application to forensic entomology

Y 2 B
Yi-Hung Kuo, Shiuh-Feng Shiao

B 24+ 8538 % Department of Entomology, National Taiwan University

ﬁziﬁvp*zfm,féwvégmﬁﬁxé:*“wfwﬁfﬂfﬁ ERS SRR sl I oR S S
VAl $-2-4 %ﬂfﬁﬁ&'pﬁ_;'ﬁaé_ EECRARSEE ¥ | 3 ¥ s
RAhEGY FRe R PR T HSEREFFET FHL T Pt > RFASAR
AHHETRE DL LA R AE TR SR Iiﬂ

- HEBREL DGR AT g e FIE2 - BEEFL A

I T “fi’?é’w |= Vi & B A usentt A BT S ’i"#%é?r%é F AL B T %gnmc E'J’ %23\35
ARRAR BB EHATER R RS REE TR itk B A RIEDRERT T BV <
ﬁiﬂs%&fﬂiﬁw*fé%“*/l- 7R B

ARG A F A& R J_#sté AR Bt APME dh - AR T A ER
@T’*ﬁﬁmgmﬁﬁi R A m*5_~\‘om.r§7‘zi’ﬁﬁublﬁ’%;\4
AR e *E‘Eﬁﬁ%%w LD R PR o

B4k (Key words) - =+ 5 £ (Chrysomya megacephala) ~ = .7 (paraquat) ~ i # % b8

(forensic entomology) ~ i& # 3 (posterior spiracles) ~ 7 {& B If & &

(post-mortem interval)
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~
i

MAT R Kz #a e d 4 e

Attachment device of male diving beetles: functional morphology and dynamics

c 1,2 o s 1 e 2 4 s 1
E TSP R kYR

Ying Chen'?, Ming-Chih Shih', En-Cheng Yang?, Kai-Jung Chi'

"W BAREEE L FA AL 5T
Department of Physics and Institute of Biophysics, National Chung Hsing University
R LS B B8 & Department of Entomology, National Taiwan University

During mating male diving beetles adhere on female’s elytra using expanded palettes, on which two
types of adhesive setae are found depending on species: sucker-like circular setae, and spatulate ones with
proximal sucker from which parallel channels extended distally. Survey of museum specimen shows that
palette size increases with body size, but those with spatulate setae are generally smaller. To examine
whether spatulate setae have better adhesive performance to compensate for smaller total contact area, we
compared the adhesive ability and functioning mechanisms of circular setae from Hydaticus pacificus and
spatulate setae from Cybister rugosus. In either shape of setae, both adhesive force and shear resistance
increase with load, but the spatulate setae respond more sensitively to load than the circular ones. Though
the sucker part of spatulate setae generate four times of adhesive force per unit area that by circular ones,
total adhesive force relative to body weight in C. rugosus (with spatulate setae) is only 30% that of H.
pacificus (with circular setae). Our observations of the attachment-detachment process reveal that the
stalk of spatulate setaec has mobile joints allowing sliding motion along the direction parallel to the
channels, but that of circular setae does not permit rotation and directly transfers external force to the
contact surface. We propose a “spring model” to describe the difference of two types of setae, and predict
that with smaller spring constant and longer detaching time, spatulate setae would experience less
external force transferred to contact surface. Furthermore, we propose a “pipe flow model” to explain
why faster detaching velocity leads to greater adhesive forces. Consequently, the males with spatulate
setae could vary adhesive force by detaching velocity: female’s fast swinging enhances attachment, but

male’s slow peeling permits detachment.

M43 (Key words) : -k ™ ¥ (underwater adhesion) ~ ¥ %t 4 (adhesive force) ~ %7 fi (diving

beetles) ~ *f ¥ K|+ (adhesive setae)
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B2-2
SAALF S HUR (A BURE) P2 A SRR S LY
Life hlstory and spraying behavior in Typopeltis crucifer Pocock 1894
(Arachnida: Uropygi) from Taiwan

iK FE O~ F Y 4R
Guan-Cyun Guo, Hsi-Te Shih

Rz @Bagd Hag
Department of Life Science, National Chung Hsing University

3 43t ¢ @97 A Dpopeltis crucifer Pocock 1894 (+ F ‘5 #luR) ch2 F ¢ M2 L7 5 o

AL LN G AERE P EES R A DM PER AT 0 £ FRF 0 Rkl e
AAFREHPFC A TG ATHEE > 300 B (0=40) - Ele- 4 0 PR T
ERGEAES n=112)- 2 AFHE P 323 A0 (n=13)r - 7 4 & 19~40 3 (n=4) » J&_
A P It 5 29~31 % (n:3) VB IR AR RISL 290 X (n=2) c BUERRIRA frd ARE N F R
PoRE L T WARI T R AR SR T s e R AT
N i@vﬁﬁgﬂf‘g B BEFRBE NG F AR OER c HEZRIER
WE e RAe™ e 3 ooz B (80RO R T g H”ﬁ“"lp’»rﬁ 58 & T~ $HP AR 2
Btlg) * L folu B Hilgar il £ 8 (one-way ANOVA » p @35+ 1 0.05 n
AW G 4946 ~40) o LR BREEINE X B R R TR 3l FHEDE L FREE IR
Flo el finm > X pr > ©7 §f ik 3 PFE IR > ¥ i F 5 8O & ff ik
SRR o RUUSE Renf o YR MR SRS S  HRERALZEPHELE TR ¢
=h g o

Mt (Key words) : - F 5 8k (Typopeltis crucifer) ~ ke & (molting) ~ 4 78 (reproduction) ~ *f
f& {7 % (spraying behavior)
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B2-3
Eop B 8% B (Nicrophorus nepalensis Hope) (Coleoptera: Silphidae)
el s A AR
Individual differences of Nicrophorus nepalensis Hope
(Coleoptera: Silphidae) in vocal behavior

Fria e
Wenbe Hwang, Yi Lin Yang

REE SR S SF  E- g

Department of Ecoscience and Ecotechnology, National University of Tainan

BWE A A R R P G BT  ERAS L TRB N B T A Y 7
FRA PR - 7 b AP P ‘r}d(mﬁgé PRURLELF N ré}v* EI SR e e G AT o)

zgﬂiﬁjgg ; g liﬂ » BRI 2B e IR E RO X o AR R s g fF
;Jﬁ@%i;.,ﬁﬁiﬁéi%@“i&@%$*ﬁﬁﬂWﬁméﬁ°“¢%@m£&p%a
7at 7

RBREFRIRKTERIPE AR TR RS ARENT o BRAER A 985 #
Hoh g sgei ik (2.90+1.85 =t/sec) ~ FErIAFF R (4.19+£2.07 secs) & F 0 e Al
Gep g pF oo Pl L H g e % et e (37.1 £4.89 =)gr % iRk (550.08 £45.2 pulses/sec) L #iE o
vpf g A B Stdi (4162032 =0)sr g (16764i86 1Hz) 2% > # a8
@B pE o Rl EFEPER (7.1 £ 1.35 secs) ~ H g e gk fir=t B (37.4 + 2.82 k) ek bR
(464.9 +26.16 pulses/sec) $28 o 1345 A F7 7 e & Ao o R € gt B (T RIS B Sk 1L
HLE S AYGRAEA g TR e AR AR BRTRIRTEL il
# PP B g A A 5 ?‘"’%Effr? S H W BHApGEFgE BC AGT g G L BT
fos WA BREPFR S AV REFFE IR G o

M4t (Keywords) @ R ip i 8% & (Nicrophorus nepalensis) ~ 1 #c (sexuality) ~ ¥+ 7 5 (vocal
behavior) ~ % # #c (sound characteristics)
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FRARTHIFGIRE DT RBALRERR T LPE
The impact of interpretation for firefly viewing tourist’s environment awareness,
environmental attitudes and environmental behavior

15F ~F2 i

Chung-Yu Wang, Wenbe Hwang

Wzds <52 EpFamwg i

Department of Ecoscience and Ecotechnology, National University of Tainan

AFEFHPREAL AL AT RN TESFEART A ES R R P FBE 2
PR RN B AR R o A F SR ~=‘“)?*€’bfsv-1§f§\‘.€}uf‘—"‘& BRSBTS LR oA
L2012 #4~5" b e hwE W E 22350 2% E ABEKR®RE AR 208 3 2k X4

Aﬁé%%m-ﬁ)?*w&ﬁiTﬁiﬁﬁﬁﬁ%i?“‘ Eﬁaﬁ@ﬁ%%mﬁ‘& i
aa& FRRFHFLE (0001); AERRART RELA - REF L2 LB GG
RRR I C) AR RIMAFEFAL SRR A B AL TRARE AR IRELER > RER
EﬁgﬁlﬂéPh MEAH (<0.001) ; ;ifﬁ& SR TR AR R
BEBEFS T I HEAMN  RELAERAG S $ HFMM (<0.001) -

£3# (key words) @ F X f (firefly) ~ 3 & (firefly viewing) ~ B3 734 (environment awareness)

5 i & (environmental attitudes) ~ 3 3% 7 5 (environmental behavior)
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B2-5
BRRRREARD 2Rl T
Sero-prevalence of Rickettsia felis infection in domestic dogs and cats

FRAIFER Y phresnl  ER F 8 e gl

Tsen-Ju Shiu!, Chin-Gi Huangz, Ya-Chun Hsu?, Kun-Hsien Tsai**, Wen-Jer Wu?

"R a AR A RE L FEE YT
Institute of Epidemiology and Preventive Medicine, National Taiwan University
HEEE S R
Department of Entomology, National Taiwan University
ICEE AT £ 53 =Rkt
Institute of Environmental Health, National Taiwan University
TR A AAE L LR

Department of Public Health, National Taiwan University

D S i) J (flea-borne rickettsiosis) - fATEal F LBy I © HERA AR LIRS
Fant bl P AR RS FAZRAGR BRI T AR BB EARARRRINFLL
BAG2 g d  paivgddy gii fitfpg P 2710 2011 £87 220124277 &
e fog seiti B = Fhob FramL s H52 L1 FREL T 1Y LA F RS TERE 4R
3 2 M (Rickettsia felis) i FHME 75 o SR ST ERF o E LR 2 L
i FFO 7 5o wiE B 32.5% (78/240) £ 68.75% (55/218) > BT ik LA ME A S
L2 PR e A F A FER AR AR S E R T
PRARARE A AR - s fod 0 AR TR EAR AR 2 M
B FL c ARBLITALFEALINA TR LR R 2 AW B GFF > NP EERAR L 03
LIES gl XA

B4t (Key words) @ = 5. =X 48 i (Rickettsiosis) ~ 53 = . X 8 (Rickettsia felis) ~ s i B 7 5

(sero-prevalence)
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HEITPE LR R PRI BE
Effects of non-viable eggs and larval density on cannibalism of
the cat flea (Siphonaptera: Pulicidae)

RN I S
Hsin-Yi Ho, Wen-Jer Wu

R o8+ 85 8 % Department of Entomology, National Taiwan University

Faf4p @ (cannibalism) RApME PSR aFA KB R R iEE 0 F 5P AR 2 P PARRE
|G R % o Wh (Crenocephalides felis) 1% fis 7 B¢h 5 8 % € B~ & fo df en¥P ~ 835 ) e
B AR LI BB AN c FRATRIF BT AN F R M ARL 7 LA F LR SR
oo L ERBERATL A AL §EPI O FnT o TR AR 0 T RAEWE L o1 e

2 PEA S 6 AT @R R E AT s @R e T Ak BN BB G o 9T 2R
BT AR 44§ BAB S Rona K] )z‘wtmﬂﬁ G o VRILE AT G e fr g okdr
- P—t‘iptl’;q,gwtfﬂpﬁﬁx;mé-ﬁ BB oM ?kaﬁc}lﬁ%f)%kiﬁ;}p%ﬁﬂ—ﬁﬁﬁ;
P ARG R B ;ﬁg’ BB A R A RBATAS A G
» TR - ML RAE (parental care) IR % o

a

~=\

57

/.;;(‘5

E
5

]

R

L

B 423 (Key words) - . (Ctenocephalides felis) ~ ¥ #§4p & (cannibalism) - #& »< P (non-viable
eggs) ~ LS PR AR (parental care)
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PAPAS EHARRIAZ HEA 2 4 £ BE R
Plant effects on pest and parasitoid wasp after induced by herbivory

2 3R o~ & o

F fal R e F
Han-Jung Lee, Shaw-Yhi Hwang

Hzd @ FRng
Department of Entomology, National Chung Hsing University

When plants are attacked by herbivores, their defense mechanisms can be induced to against the
intruders. As plants are attacked by different herbivore species, different signals may be induced. It is
very important to know if the nonhost pest attack will influence the host pest and their parasitoid
development and survival rate, and will nonhost pest attack change the parasitoid preference. In this
proposed research we will use Pieris rapae, which is an important specialist pest of crucifer, and
Spodoptera litura, which is an important generalist pest of cabbage in Taiwan, as two insect herbivores to
damage the plants. In addition, Snellenius manilae is used as the studied parasitoid. In summary, through
these experiments the interaction between specialist and generalist insects on plant’s induction responses
can be achieved. In addition, we can also learn more about this parasitoid, Sn. manilae. All these results
may have important implications for the future biological control application.

M 4E® (key words) © E %7 # (direct defense) ~ A 4% i (indirect defense) ~ + ## (cross-talk) ~ 2%
# a2 A (nonhostpest)~ # 31 Z & (host pest)
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7ok X 2iefpa Aoy ¥R LR
Tempo-spatial variation on elytra maculation of Anoplohoramacularia (Thomson):
A record for adaptation

EECR-AN T S PSS SRS 51D S F RO
Tl gt EEey g’
CJW Maa', JY Lin', MM Hsueh', WK Pen?®, KK Ho?, ErL Hsu?
WJI Wu?, YT Lu?, YY Yeh?, JT Chao®

1y LRy RSP ?,*;{.fiﬁﬂz‘ LN
Biodiversity Research Center, Academia Sinica
E&] :f;-/%ﬁ gray /143_557‘”7
Department and Graduate Institute of Entomology, National Taiwan University
BLES e R

Division of Forest Protection, Taiwan Forestry Research Institute

# sk X 2+ Anoplohora macularia 32 5r (elytra maculation) hsr 4] 4 (Character of
pattern) ¢ FIF Z RBE N RD JF o AT g ERPLET CAAE T FFI EE HRERE
P AT R IR T AR M chsa AN s R R Mie b AT Y fﬁm = BE AT E e W B AR
L3 -+ SRR X AR T A UL ERE e UG A LR G P B s e s SSI-SS2 -
SS3 % SS4 (Lingafelter and Hoebeke, 2002) hw ik or 3] 548 5 % % A3 S8kiE; e Head) e
FPRREEAE PRI EE S F AT SHE o 2 26 5 SlciE e L Excel T {0 0 S
fi 4 P st oAl A2 ¢ (PRIMER 5) 47 5835 2 A 47 o B % Aop ¢ 118y v:%ﬁ&fﬁfwﬂ 3 R
RHFHOF LA P 1950 & 0 ko E MR 2 e Al i 3 A eodp 4t (Similarity)
BT L REHEE LT A hip 004 (Stree 0.1 >> Stree 0.02) 3 337w 3| RETE i fdAp 0 2
P 1999 & s kG b B 4R A G ade R 0 2 U AL R FERR R Y
Beik o3 EAPMAY o 2 ¢ L Bt 2okt (global warming) #HE 2 2 i

M4 (Key words) * # fipsa & % 2 (Anoplohora macularia Thomson) ~ 23 s3] (elytra

maculation) ~ s3] 554§ (character of pattern) ~ &z % £ (Tempo-spatial

variation) ~ # iF %% (climate change)
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B2-9
B IR & K= (Thinophilus insertus) »* & -RiZavEHE o #2824 1 %
The population distribution and breeding of Thinophilus insertus
(Diptera: Dolichopodidae) in the Jishuei River

BAd smE s g
Chih-Hao Liao', Kun-Neng Chen?, Yih-Tsong Ueng'

PRLL A B R AR
Department of Environmental Engineering, Kun-Shan University
PR T AR

Department of Electrical Engineering, Kun-Shan University

A o2011 & 2 7 10 pA2RIRE 12 7 3 Pk o APk RIEr B P kL K
(Thinophilus insertus) 1% B2 BB EF L T T F v FHFEAEFTHEAEL 5 E T
FE#H 126 820 22 B> 55t FRSLANSHFRAERE L F PR (45.5%)> 7 P
. (32.6%)> M = (22.1%) (N=86) ; di i i % B B 5 & % = (71.4%)> ¢ ¥ = (28.0%)> i«
B (0.0%) (N=14) > it eng KRG B c PRE LB FH L p 812 2 H R F W Bl B
BALG o ArERE Y % B¢ G 107 BRI %RE 0 G 243% > # V4T > TG E T #ch 3234+7.8
o R BRADS R FE100 X P TIEL TS5+ 15% (N=26) > 5 42.3%= 5321 > i 555
AeE 16 % 5 R BT E 66250 % (N=25) 4% & & 33 16 % o

M4t (Key words) @ B 3R& K= (Thinophilus insertus) ~ #32 P (Diptera) ~ % ¥ (development)
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B2-10
ReFliE 47 e 3 34 EC) IR (Ziczacella sp.) “v%¥H 5 jy
The population dynamics of Ziczacella sp. (Hemiptera: Cicadellidae) in
the Golden Shower Tree

LEINE T S NS OF S

Kun-Neng Chen', Yu-Chen Lin*?, Yih-Tsong Ueng®

PR E R A
Department of Electrical Engineering, Kun-Shan University
PRL A B4R
Department of Environmental Engineering, Kun-Shan University

PLs P 24 @R A ¥ Fu-Shing Elementary School, Tainan, Taiwan

AFET P 2009 & 8 F 4= 2011 & 9 F 4k o3 L e P 3 B FeHP 5P (Cassia fistula) &
FOLEMRE 15 0 RE 3,844 & HIE Wb REAwp AR f L 25 oA 0}
-HZIFm o BERRME s L 20 mE ek BB RER Y E 2007 EF 4 TP R
s EIEEL AT Y | 2.¥ % % > Chiang 2 Knight (1990) " & s EI8 %4 8§77 | > > 4%
#E 5 0 Xi2p Hemiptera ¥ 484! Cicadellidae gk | ¥ I8/, Ziczacella Anufriev, 1970 > e B 0 k2%
TR SRR MEAME 31201 mms 2K 3.9+02mm (N=20)> 2 AL 29+
0.lmm~ 2% 3.6+02mm (N=20) > #pfivg ~ 322 g o iofh | FUEFEY > et F2 55 ied
Bt L EAFE g BERS B 2 12010 & 2 0 opp B ARF (72.5 indi/m?) 0 2010 # 4
250 ap R R B A BTG 1.8 2 2.0indi/m’ e BB B R TR L RSB E SRTE
Btz OB FE BT AA S Eorig & o

M43 (Key words) : gk ¥ 8 (Ziczacella) ~ 384§ (Cicadellidae) ~ 4& & 2 (herbivorous) ~ [# 54 #*

(golden shower tree)
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B2-11
2 iﬁ % (Orius strigicollis) P~ & = BLE 1%
(T etranychus urticae) °F2_ % ¢ %
Life table of Orius strigicollis reared on eggs of Tetranychus urticae

5 i’ —F)sl/ /‘ N 72";& "~
Chung-Ming Yang, Shu-Jen Tuan, Hsin Chi

WMo BAFR[E &
Department of Entomology, National Chung Hsing University

% % ] 2155 % (Orius strigicollis (Poppius)) & © 49 IF [ ¥R aed o SRELNY
%ﬂ CAefE 2 pES L o B sz}ﬁ%ﬁvﬁ Sl AR R AR A R R S R o

T‘*‘%‘? R v At R\ =1 ﬁ.’{;)?)?bu“*ﬁfﬁmpﬁ’ F R AEEH N BE LG
(Tetranychus urticae (Koch)) 2. P it 5 8% > 275 > /| 2 f\»iﬁ Reihd Hd SR o A &
ERMEE LMD S I e B o L2SCEED QY ] R e

PETL33d AW - 2 TR TIOF TEREA S 292223242 444> B gy T
PR 175de Pl 2 EHW 2 GEF R D P 2T EEAYA YL 852-93.593-85 % 76.5%
LAFHAGEF L 531% A S A L 1] (D) - %‘ﬁéﬁ“%%;g : i@ﬁﬂii:}?“%f}“zi -3
#u] 5 36844972587 158.6eggs 0 ¥ B E A AR S F 0 FREY o

B4t (Keywords) @ 2 & /] 2 ?'?iﬁ % (Orius strigicollis) ~ = 8- 4% (Tetranychus urticae) ~ # & %
(life table) ~ %% /i £ (population parameter)
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B2-12
EARRTAR RA S D EFE LS Y AR
Preliminary investigation on insect distribution along
tree stratification and circadian periods

i 3L B/ MU 2
Ka-Tong Lam, Jeng-Tze Yang

CECER IS
Department of Entomology, National Chung Hsing University

SHEE AR RE A G ARFINEF > 2 3B % LEREA (>15m) 2012
ETVA AR GRS RFEFIIEANE R ATRAABE S FF S AR S h el
TR AEE RS T EEE LR 3 BASKE  MATBEIFHIILEE XA
06:00 ~ 10:00 ~ 14:00 ~ 18:00 & #e & o A4F 4 > 1§ ¢ ZLH AFEF 2L 5 4 108 B A £ 1754 & »
FEREFL 100 364 Huls 80 BAEM e - Tw BEARA T 0 P EPAHET AP L
RBongRESZAT T HRTEERLE > PAPEERTEPELR > B AR TR 5 64
Fad b T R B (A7) MR B RIF P BFEE SR RE A G ¥ Jaccard frik
AEEA e S AR PR A T RFRT R R AR - H L EEER L
B-HT ARG - P T EEmE LR IRIRG - PR (435%) A4 R ZHE Rl
Ve a s REPFRZ BAIRE-H o B A 3l6%) 0 T LMp EREEAS LA
O E-E AR I L Rp B ARG - ¥ T RE P 2 et Rt R
AFRES2ZF AR TS F L2 SRl d P2 =E R -

M 4t:@ (Key words) @ 5 # 4 F (insect distribution) ~ k4 % & & =t (tall tree stratification) ~ p & p*

£ (circadian periods)
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B2-13
A1 ad R BHAF AW EF TS (B2 1 R
Influences of water content in artificial medium to the development of
Chrysomya megacephala (Diptera: Calliphoridae)

Ei e EHpk
Yu-shu Moh, Shiuh-Feng Shiao

Bz o8+ 8% 34 & Department of Entomology, National Taiwan University
FHEZKEIRPAIBZAGRE L AF AW LFTH) ARG HT L
&

]

E
PRI R R P R L RPOERIE LRI UATCE kRS IR A
A T EE - BRHEARBALA S Aok BIApR o < B EWB % { T LA LA

SR N S R T J\Av\mﬁ%ﬂ“"*'?m’* FHRB IR LS KD
PRRHAFR Al BE TG RE- EER YRR SER LRSI
BEBI R T KBEAIE A DeE F—ﬂ/&%\ J«'%%F"T'I’ PG RERMSA IR A YT
B B B AR LR Y S RA R RS F £ L ke
FRAFREEIGNINA ZRERBPAIHEAAY B2 EFTRTRE P EE G TR
AK EE S TG R :ﬁfwﬁuéﬂ%s¢ﬂ% S LG R

M4t (Key words) @ =~ &g £ (Chrysomya megacephala) ~ 3 -k £ (water content) ~ # £ i# &
E

)

(growth rate) ~ +~ & 47% (mass rearing) ~ j* ?5 £ (forensic entomology)
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B2-14
FE RS TR TS (PR L R
Possible factors that induce nocturnal activities of blow flies
(Diptera: Calliphoridae)

P Hpd
Shih-Tsai Yang, Shiuh-Feng Shiao

Bz o8+ 8 % 344k Department of Entomology, National Taiwan University

AT EARY o HIBHB A PETF URE S F,L; i BIRPER (PMI) - £ tcepf A P30 b 4l
ST B AR E R LRI B S HAT GG HIBT f ART AT RiTE RS G LdA VR
BRRIMWORFATHEFL - RA LT RFIPH AP Y od WP RIB2L AFRAFT L 248
ﬁ‘*’\#"ﬁ"j’ f};}},,},{@%ﬁi"iig"l’%?% Frig B EE AL 4 o do T R T {7 o F]pt B asiE R
i 4 v%fz‘mw;;\“’* BAARM o B ATl Rib2 Eha 4 2 PRER L ARLR X T E
PirESNE S RN FRET vﬁtﬂ%% g LRFER AFTFEBD N AT RIREALT
?sh%fﬁikiigsﬂif*ﬁvm%’:bﬂ;zfm zé 2. FF AT RERET #Eé WP R A MRS
AT oRBIEFAFME RS RTES N ”ﬂ:*’fw'v E:*—JBJrHi'ﬁf B2 R EES E R
FPBon kREFEHEBRETE F}%%i‘lﬂl e e RS ERIBRFT AL AFHET -
BV gk 7 G A R T e  PMI 2 #ald o

(\L

“&'\

M4tz (Key words) - B4t (Calliphoridae) ~ & #> (locomotion) ~ & ¥ & “F (nocturnal oviposition)
~ P ¥ EH (circadian thythm) ~ j# %3 % B4 & (forensic entomology)
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Cl-1
rHRMEDL AL RER A AP BRI S2 w2 B
Effect of expression of short hairpin RNA (shRNA) with tetracycline-responsive
expression system (TRES) on Drosophila Schneider 2 (S2) cell

Fli=48 ~ Rk
Jen-Dau Liu, Kuang-Hui Lu

WMo BAFR[E &
Department of Entomology, National Chung Hsing University

A &> %7 (Bactrocera dorsalis (Hendel)) = & "E2%%; %482 & £ A F]E (subtractive cDNA
library) i P~ E %5 4 4 # :F42 4~ F]F 4 gamma (eukaryotic translation initiation factor 4 gamma,
elF4G) ~ cullin-RING #% & & ¥ 2 3-¢ (cullin) ¥ %2 pE%8 39 L18 (ribosomal protein L18) = i ¥ it
P g 22 A58 K 0 X3 shRNA & B9 f4p+ TRES ¢ 1k 48 (responder
vector) o #-jt K }@1\. ¥ 5 P39 A FlErd +  (yolk protein gene promoter, YPP) 2 Zgi i“ 1
(driver vector) B i#& %4 (co-transfect) % #8 S2 Mm% » i ‘@2 10° M 2 20-z A 4
(20-hydroxyecdysone, 20E) 14 5g#+ )t 37k 3ifs > LB 4 LR D2 BB H 2 S 7 > At
At | PR A S2 fme 2. 4 K PR X | elF4G 2 cullin 2. shRNA #rd] > A5 % Ry pEdd &
v LI8 shRNA R A P kg B2 8wz 4 £ o

B4 (Key words) @ = ik % 3 57 % % (TRES) ~ ‘&% % |42 pE42 2 (ShRNA) ~ 2 42 2 Jr i 84

4]+ 4 gamma (elF4G) ~ cullin-RING #: & = ¥ 2 -9 (cullin) ~ 1% pERE 30
L18 (ribosomal protein L18) ~ 20-%3 & i g j&%  (20-hydroxyecdysone, 20E)
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Cl1-2
%] % EIE (Jacobiasca formosana) vEi% 2. 30 HAEEF Y
Proteomic study of saliva secreted by Jacobiasca formosana

RS S By

Pei-hsin Chang, Chi-Wei Tsai

Rz %%+ 8588 & Department of Entomology, National Taiwan University

ARG Kot BEREUEFEARERE S B 4o aFPp B A 5 2 A9 ophis = 4p g &
Pofe B ¥ - A F—AIELF P 3 RaFEL A A TE R
B G AW AR R S E R g ‘;Iﬁﬁ{‘i#ghﬂﬂ" '@Yi%"’ o AFT Y 2P G
F L F % E (Jacobiasca formosana) 2. vE% F-v e o i - NFEFEALERE F D
MEFF P UERFA I EAFLAZTEET gL A PNz F 0 ﬁ‘rﬁ (trichloroacetic acid) 7k
A EF PR b o L1 - ARE GRS T A (2D-PAGE) A 4tH ¢ dhden G RF 0 %
A s O U R A X ] )ﬁ;ﬁ* (in gel digestion) £ i & 47 ¢ 5 5% ~ 47 (LC-MS/MS) it {7
TR Efe M2 F g (bioinformatics) {7 B v $HE God B A Fg o A2 B G B EL
BERAAITEFER A% ardp i 2 H#ad H AT 9 11% kv 5o FokfEfEE 2 3
H8%ed-v A A L2 NBREHFER LI o BT Rk APRE- K x) f‘%&ﬁiﬁ“é‘”j’\
ek FIREFALE (cDNA library) » £ 22240 B & 958 énjen BB 7| TR 70 4 ﬁ A o R
Bl S e Fd 2 A o

GF

Mt (Keywords) : = R p ;p: fEse 48 ¢ 4 (2D-PAGE) ~ % E I (Jacobiasca formosana)
~ L * £ £ % (Oriental Beauty tea) ~ 3_»9 ’E’ % (proteomics) ~ *&% (saliva)
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Cl1-3
L 7Rk &  (Bovine ephemeral fever virus) 2 Bt df- /i bx =+ 2 H g X P RIE
Susceptibility of potential mosquito vectors to Bovine ephemeral fever virus

HEE s BEiy
Hsuan-Jen Pan, Chi-Wei Tsai

Rz o8+ 85 B8 % Department of Entomology, National Taiwan University

Bovine ephemeral fever is caused by Bovine ephemeral fever virus (BEFV) that belongs to the genus
Ephemerovirus of the family Rhabdoviridae. BEFV is transmitted by insect vectors and causes significant
economic loses of dairy industry. Epidemiological studies implicate that insects transmit BEFV, but their
identity remains unclear. The virus has been isolated from biting midges (Culicoides spp.) and mix pools
of mosquitoes. Moreover, disparity between the distribution of Culicoides biting midges and BEFV
transmission pattern suggest there must be several vectors involved in its transmission. Our objective is to
study the susceptibility and transmission potential of two mosquito species to BEFV. The susceptibility of
Culex tritaeniorhynchus and Aedes aegypti to BEFV was examined by oral infection and intrathoracic
injection. BEFV was detected in the midgut of C. tritaeniorhynchus and A. aegypti by RT-PCR at 7, 10,
and 14 days after oral infection. Intrathoracic injection increased the detection probability of BEFV in the
midgut, salivary gland, and the rest tissues of 4. aegypti, but only in the midgut and the rest tissues of C.
tritaeniorhynchus. The potential of BEFV transmission by these mosquitoes was evaluated by the
recovery of virus from C6/36 (mosquito) cells inoculated with saliva. The result suggests that BEFV was
secreted into the saliva of C. tritaeniorhynchus, and mosquito bite may transmit BEFV to cattle. The
study will identify the potential vectors of BEFV and help understand the vector-virus interactions on

BEFV transmission.

B 430 (Key words) @ # /it {744 (bovine ephemeral fever) ~ #x3 (mosquito) ~ 4=/ (vector) ~ #5 {7
(translocation) ~ 3k 5 & (Rhabdoviridae)
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Cl-4
g wme ¢ % P450 cDNA 2 :E 7 2 4 IR

cDNA cloning and transcriptional expression of cytochrome P450 in
Rhyzopertha dominica

Yin-Yin Liao, Mei-Er Chen

WMo BAFR[E &
Department of Entomology, National Chung Hsing University

im¥e & % P450 (cytochrome P450) 2 B § itf¥ % - f b5 At LA @ 2 mre p L fA 1N 3
Fle > A2 AR B AR AERE A EN - Ay S HFHw% s 3 P40 W HEE
(Rhyzopertha dominica) ¥ % & % #F & g X M@ 8 135483808 (Tribolium castaneum) 1 cyp6
cDNA B 733l F ngEm 3 dop A F o %% d RT-PCR (reverse transcription-PCR) 2 RACE
(rapid amplification of cDNA ends) @ i 7 d1— % > £ 1,722 Bk 2L ¥ cDNA » #F 31 505 By
fe oyt cDNA B 7| BLAST s % 87 B 35830 cypbb Iy 75 A FIM (h4piT » "~ 25 2 B 2 3
# (8% chicyp6bq9 cDNA R 7|5 57.3% enfple B » Flt Bt AT 6 & 5 3 chopbb > 12| E +
W R fRE F M o - ¥ 02 real-time PCRBGZEAH F BB 7 F R L Pehd f BAEE £ B0

=8 op6 nd E A B RS RIES T 1 o

M4z (Key words) @ fm# ¢ % P450 (cytochrome P450) ~ #:& (Rhyzopertha dominica) ~ % = %
(deltamethrin)
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Cl1-5
FARUATRGER X B R
Diversity of photoreceptor types in the compound eye of Graphium sarpedon butterfly

Buide '~ F o onsF 2 TR T PR Y gk s e
Pei-Ju Chen', Hiroko Awata®, Atsuko Matsushita?, En-Cheng Yang1’3, Kentaro Arikawa’

LEFE R IF Y
Department of Entomology, National Taiwan University, Taiwan
PP AFEFASRASLEPIET P b MR F
Department of Evolutionary Studies of Biosystems, Sokendai-Hayama
(The Graduate University for Advanced Studies), Japan
IR T R A s 2

Graduate Institute of Brain and Mind Sciences, National Taiwan University, Taiwan

Color discrimination plays an essential role for seeing colorful world. For a better discrimination,
several strategies have been developed to enhance spectral resolution in the visual system of butterfly,
such as narrowing spectral sensitivity, shifting the peak sensitivity, or diversifying spectral type of
photoreceptor. Intracellular recording of receptor potential in the compound eyes of the Common
Bluebottle (Graphium sarpedon) revealed 5 classes of spectral receptor. According to the sensitivity
profiles, they are categorized as ultraviolet (UV), violet (V), blue (B), green (G), and red (R) receptor
classes. The B, G, and R classes are further divided into a few types, making at least 15 types of
photoreceptor in total: this is the most abundant among insects studied so far. Combined
electrophysiology, in vivo fluorescence microscopy, and histology demonstrates that the Graphium eye is
composed of 3 types of ommatidia, which are distinguishable by strong, weak, and no fluorescence under
UV epi-illumination. The weakly fluorescing ommatidia have yellow pigments around the rhabdom,
while the other two have red perirhabdomal pigments. The spectral types of photoreceptors strongly
depend on the ommatidial types. The origin of the recorded spectral sensitivities is discussed based on the
filtering effects of pigments as well as lateral filtering by co-localized receptors in the fused rhabdom in
the Graphium compound eye. A model for illustrating the distribution of 5 newly identified opsins and

their resulting spectral sensitivities is also proposed.

B4t (Key words) @ k3% g & (spectral sensitivity) ~ g & fm?2 (photoreceptor) ~ -] F% (ommatidia) ~
4 P% (compound eye) ~ 7 # ¥ (Graphium sarpedon)
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FRFAER Y 2 AT EH A 2 M F
Salivary proteins in common mosquitoes and
their antibody responses in dengue patients

oo 1 23
PERE o~ EHE
Tsai-Ying Yen', Kun-Hsien Tsai**

"RHE LR EREE R FEAL T
Institute of Epidemiology and Preventive Medicine, National Taiwan University
PR LA ERBFELL
Institute of Environmental Health, National Taiwan University
HCEE S PR EE
Department of Public Health, National Taiwan University

The salivary proteins of haematophagous arthropods contain pharmacological activities and
immunogenic properties, including anti-haemostatic, anti-inflammatory and immunomodulatory
molecules that contribute to the success of the blood meal. Reports has addressed that the saliva of
haematophagous arthropods also involved in the transmission and the establishment of pathogens in the
host. Mosquitoes, one of the most important vectors, transmit various viral and parasitic diseases,
including the most noticeable outbreaks of dengue and malaria in the world. In this study, we
demonstrated effective methods to collect mosquito saliva and salivary glands. The protein profiles were
proved to be not only different between mosquito saliva and salivary glands but also diverse among
species of Aedes aegypti, Ae. albopictus, Armigeres subalbatus, Culex quinquefasciatus and Cx.
tritaeniorhynchus. Expression levels of salivary protein repertoire from Culex mosquito revealed a unique
pattern with circadian rhythm changes. Human antibodies of dengue infections against specific proteins
of saliva were shown to be distinguishable between mosquito bites. The potential biological and
epidemiological applications of these immunogenic salivary proteins that served as biomarkers of

exposure to dengue mosquito bites will be discussed.

M4z (Key words) © r#5% (saliva) ~ % % sadx (dedes aegypti) ~ v R3a3x (Aedes albopictus) ~ % &
#. (Dengue fever) ~ #48 (antibody)
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C1-7
) FRHE 2 penfasE R By
Inheritance of mevinphos resistance in diamondback moth, Plutella xylostella

i AR N SR P G TP S
Chia-Li Lin', Shih-Chia Yeh', Hai-Tung Fengz, Shu-Mei Dai'

CESE SR ST
Department of Entomology, National Chung Hsing University
‘ERBRLLEF R RAKRR R

Bureau of Animal and Plant Health Inspection and Quarantine, Council of Agriculture, Executive Yuan

JEBLLFEHREENERT AL AEF IR AERNA L RER T f2 - 0 5§ okF
WAES AT 3 S B B R FIAEE AR FE R BN TR B B
HE o AELMEL L I AR KT AL TE Y F 2 P FE 4 M e AChE A298S
G324A % F386V ekt B # » 22 = 4% AChE B 14 F1%] 6 SHyp 5% 22 #4713 51 SHMey
AT EFRIRABASRTEAMTRAIT A HSEEF RO N2 A BT SR
maFlJ$mm—ﬂ;k&»um14%7%63%1&3&3%nmqu&F1+%mm@ﬁ&

J30W4a0mm‘ﬂ*%§%w¥w%i el B EO0 G A i 2 2 g
PR B S § BRI B e F Gl FIAEE PR R SRR R R
?c%@%£Wa#wvmmv’:“%§ PIFLE M g B ABE R R (T ] chE
Ao METEL N EBRENE S 2 P

B4t (Key words) @ /] F ik (Plutella xylostella) ~ % < > (mevinphos) ~ % 4 ¥ # (amino acid

substltutlon) ~ X%k R (halflethal concentration) ~ &4+ & (degree of
dominance)
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DI-1
eV EE Y- LR PR RS O
Interdisciplinary and international cooperation on
automated image classification for Vespidae wasps

Adrian Teng-Amnuay' ~ F£ % ? ~ Tony Fountain' ~ 2 #'8 * « Peter Arzberger' ~ ¥ < 2 ? ~ ki 45 2
Adrian Teng-Amnuay', Sheng-Shan Lu?, Tony Fountain', Yu-Huang Wang®, Peter Arzberger',
Wen-Chi Yeh?, Chau-Chin Lin?

'ERAV TR T BRET Y ST B F AT
California Institute for Telecommunications and Information Technology, UCSD, USA
Pt R R R GRS R

Division of Forest Protection, Taiwan Forestry Research Institute

Efficient analysis of image data has long been a dream of many biologists, especially for
taxonomists working on automatic species identification. But automated image recognition and analysis
are vast and complex projects requiring broad technical background. Fortunately, technological advances
in cyberinfrastructure and computing science such as image analysis have shown the opportunity for
making automatic analyses possible. Under an international collaborative program between the Taiwan
Forestry Research Institute (TFRI) and Pacific RIM undergraduate experience (PRIME) of University of
California, San Diego, USA in recent years, five intern students have visited TFRI from 2010 to 2012. In
2011, one intern project developed software of automatic image classification for species identification of
Vespidae wasp by combining computer vision and machine learning tools in the OpenCV library. During
this two-month project an analysis workflow has been established for image preprocessing, extracting
pixel-based quantitative features from processed images, then conducting experiments with various
feature selection and machine learning algorithms. Combining features from histograms of color and
oriented gradients showed significant improvement over using either of them individually. The results
showed high classification accuracy on the targeted wasp species images and confirmed the feasibility of
this approach. Although the workflow and software still need further development, however, it
demonstrated how image classification can be automated to facilitate species identification in high

volume of archived images from museum inset collection.
M4t (Key words) @ T "0k (computer vision) ~ - 3 #c 5 B~ (pixel-based feature extraction)

* % # & E > B (histogram of oriented gradients) ~ % £ 5 ¥ (machine
learning) ~ % # 1 & 42 (insect collection)
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PPN A R g 4 £ - BT !‘f"’#FL a % VR e ik
Allometry in the legs of mantids-The functional shift between
dispersal and energy intake

LM~ ER S Hpk
Ming-Chung Chiu, Chin-Gi Huang, Wen-Jer Wu, Shiuh-Feng Shiao

Bz o8+ 8% 34 & Department of Entomology, National Taiwan University

NAPHEHIPZTFART 2 FROET Rt 5 G crp - AP AFTERR
@&ﬁﬁwé’ﬁﬁé%m%%@%&%iﬁﬁ&& 20 e AP T R AR R T B
22T o R AR S E RARGFFI SRR ARAR R DR AERG o ApR T S [ RH2 F
SRSl R B E Ry RiRE R F RIS 5 Kk RAipESN IR Al 8 X R PR
CHAEE o AR P APRE D A RS DR IRINE IR R i R 7 RA R TR
mwwiﬁﬂﬂiﬁﬁ%m&%mpiﬁ%@ﬁﬁmﬁﬁiﬁéﬁﬂwpww$ﬁ§T“’m&}

Flh#s (RAL 8~O#  PpA L O~10%) RIZLFPES! « a FRIPER L b L 7
miiBZW%oﬁﬁ&%&wwﬁT%QQWQm;ﬁﬁm(@1~4M)%ﬁﬁﬁ4%ﬁ1%;
e A S EH R ERIFAREEAT R RN o A R T AR E SR 2 5
i HP L TR EEAB R (o) hF T ooa ) A& B anB S M e 4 BT JUpIRE S
;‘ﬁ‘r} hA (hF) BT T A o

M4 (Key words) @ £ i 2 £ (Allometry) ~ & 8428 (Hierodula petallifera) ~ 4t % (dispersal)
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B %Y B (Aphis spp.) 2~ KR
(2P (Hemiptera): ¥ #7 ' (Aphididae))
The taxonomy of genus Aphis (Hemiptera: Aphididae) in Taiwan

BRI FFAE RS
Yung-Jen Lu, Tung-Ching Hsu, Chiun-Cheng Ko

R2d B Frng Famger

Department & Graduate Institute of Entomology, National Taiwan University

LA R0 R (Aphis) 225 A A B Bk - (1966) 112 f RS (1990) bl )k st
BT, AR R 16 R ARRBEEIFEIRFE LI 2 TRANGEZ 5
Al MR TR B AR i R E ST OFEL . AT BE AT R E LR R
2F A A SR AR A A TR AN AR RREF AL RN o AR R
B BB 2 BB EATREE AT S UG R o y,@u mnggqhﬁ TR

(Cytochrome coxidase I, COI) 2= = a3k B faiy > & % B8 2z o7 B £ Lw Ao gy
ﬁu‘fﬁ b7 (A gossypii) P AL PR EAL F TR IR L LA BREEE L ’ET% i :l-%—.ﬁ‘- - HIF
e g e (Trema orientalis) ¢ 3 - §62) f &1 fa 587 (A, rumicis) 4p W2 i0fasg ’1/;&

o

BLFFRATE PTG - AT RSV RF S IR o M A 33;1’”“}
T4 a8ci - BI2ZEFH 7 RETLEr BT B2 AN o

B 43 (Key words) : ¥ #7 # (Aphididae) ~ ¥ % (Aphis) ~ w?e & % § - &% 1(COI) ~ » #

(taxonomy)

H="t=lEmEH 457



YRR SAES EIU YRS
The opportunity and challenge of mimicry research in Taiwan
BRI~ F ORI
Shen-Horn Yen, Chia-Hsuan Wei

RN e L

Department of Biological Sciences, National Sun Yat-Sen University

Visual mimicry is a textbook case of natural selection because it is both intuitively understandable
and has repeatedly evolved in a range of organisms. In many mimetic groups, particularly the Lepidoptera
(butterflies and moths), a huge variety of colour patterns has arisen, even in closely related species. There
has been much recent controversy over explanations of this variety. Mimicry is today a broad field of
evolutionary study; here we introduce the recent advances in the evolution of its diversity in
predator—prey systems, diversification of colour patterns and relevant research areas. The classical view
of mimicry and frequency-dependent selection, found in most textbooks. Rare mimetic morphs should be
fittest because of this diversifying frequency-dependent selection, leading to the possibility of stable
polymorphisms if several distinct models are imitated by a single species. Conversely, aposematic models
are best protected when common rare or new variants suffer the heaviest predation, because they are not
recognized as distasteful by predators. Unpalatable species are therefore expected to be monomorphic.
Purifying selection should also act across the species boundary, leading to Miillerian mimicry where pairs
of unpalatable species benefit from mutual resemblance. Although still generally accepted, these
traditional ideas of frequency-dependent selection in Batesian and Miillerian mimicry are now under
strong attack. In the present presentation, we summarize the phenomena observed in Asia and explain
why the hypotheses based on study cases in the New World and Africa may not be applicable. We
hypothesize that regional diversity of predator selection and habitat type may play more important roles in

shaping the evolution of mimetic colour patterns than the interactions between co-mimicking species.
M4tie (Key words) @ F & i (Batesian mimicry) ~ ## < #t#& (Mullerian mimicry) ~ # & # 3o+

(predator cognition) ~ 4 ;i i* (phenotypic evolution) ~ F# &4 4% f& (defensive

mimicry)
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Preliminary of surveying the diversity of insect galls in Xitou area

FirEe~249
Hsin-Ting Yeh, Ya-Nan Wang

CEET RN FER N FI LIS ETIN ELYS

The Experimental Forest, College of Bio-Resources and Agriculture, National Taiwan University

"Etom (plantgall) j 2 HES LB R A H DR A2 1 ¥ 4K - ﬁﬁﬁ&_{—é P B¢ R R
BegasldeaE ol 2 L5 T Ao (insectgall) o B e dridm i HEA S AR kR
Liep ~Bsep - ifep 2 gep ¥ 22 HA2E 13,000 fF oo § i '@fwﬁﬁ’%‘%‘—" R
RNBROE - PR [HEF N AE - BTG EES S SR RS LA & AR
P a2 RPRERBOLE A RES AT T R £ %E F e o (Lauraceae) % A
f* (Fagaceae) {24~ I % mmﬁ.f@qﬁ\ SRR o PR R N AR IR 2 Y
AR AR L AL IR BAESE BT R R AR AR B ARDIG A i%ff%fw%%ﬁ?
2012 E27 303297 1901 R 24 R ABF LS S4B Fomo H
DA I0EF LS RE G ISR DI ERESRG @ REAFLE R P We 74P 8
(7 I BEFEETFHIOFEE 21 BEETHLE > ¢ 7 820 ¢ 454 (Phlacothripidae) 2 f& » L 52
P 3kes §1 (Adelgidae) 1 & ~ % &7 #* (Aphididae) 6 f& (2 1B ??f%Vf"iﬁ) ~ RIER L (Cercopoidea) 2
i~ & A (Psylloidea) 58 (7 4 B B E-T48) > ke ¥ % 41 (Chalcidoidea) 2 1 i #-2 f8 »
gz p mipfL (Cecidomyiidae) 21 48 (7 13 & xiff?;;{%ﬁ) 21 B EELF -

-?_

M4t (Key words) : 1547 (plant gall) ~ fi% (insect gall) ~ Bip #1 (Cecidomyiidae) ~ ;% Ef (Xitou)
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Interspecific competition and host discrimination between Snellenius manila and
Meteorus pulchricornis (Hymenoptera: Braconid), larval parasitoids of
Spodoptera litura (Lepidoptera: Noctuidae)
MIRdE -~ B
Wei-Ting Chen, Shaw-Yhi Hwang

CERE SR Ty
Department of Entomology, National Chung Hsing University

R RTREY - RBITATF FRIERF A E AR AR AR TIRE RSB E R
2RI FARFIAPRL > H{Ho FASPiodfkt »cd RS RRDEE Ao Ry
RS L AR R R R T A R D FAB I R 100 > AER A
X s (Spodoptera litura) % F 1 > 4£31 5 R ) Wit (Snellenius manila) 11 % 5 @ e 12
(Meteorus pulchricornis) @ A xRt B EF A2 P B oo M2 B 2 g #pu(F a4 o
BERMNFORABFLIRLIPALEAZIRBERR T F L P - EFARES F o F WP
B R A RS B AR - BRI RES K AF RS L RL g 1 E
F1% Y-tube RIz#A BF AR LT LG AFEF A S RES  RF L i 4 o Jhd L RR
TP 3 AR A S inad

T AFEF A BT 0Er 4 (- o fRoriEa L3

SRR o

2

B4t (Key words) @ AL % e (Spodoptera litura) ~ § R 3| it (Snellenius manilae) ~ 325 % je

¥ (Meteorus pulchricornis) ~ 2 & 1% (interaction)#% (competition)
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Genetic study of parthenogenesis in Drosophila albomicans

3 RAp ~ REN
Chia-chen Chang, Hwei-yu Chang

Rz o8+ 85 B8 % Department of Entomology, National Taiwan University

A majority of parthenogenesis in Drosophila is facultative. In order to investigate genetic factors
related to parthenogenesis, the first step in our study was to compare basic characteristics between
parthenogenesis and sexual reproduction. The fertility in a parthenogenetic (P) strain was much lower
than that in an ordinary sexual (S) strain: only 10% through parthenogenesis compared with S strain. The
hatch rate was low, and a high proportion of eggs showed arrested development in the first hour after
oviposition. The mating propensity of those females is obviously decayed (i.e., none of them mated in 30
minutes while 63% of females from S strain did). Mated females from P strain produced female biased
offspring more severe when getting older, while females from S strain did not. Genotyping those
offspring revealed the existence of parthenogenesis and its fraction increased with age. Parthenogenetic
ability was maintained in 70% of those sexually produced F,, but the productivity was significantly
reduced from in average 37 offspring in 4 weeks in P strain to only 1. Since parthenogenesis in
Drosophila is automictic, how to restore diploidy after meiosis was our next question. We discovered that
91% performed gamete duplication and 9% fusion, including terminal fusion and rare central fusion. We
obtained solid evidence showing multiple mechanisms operated by one female. Some molecular markers
located on both 2™ and 3™ chromosomes showed high correlation with parthenogenesis. With those

markers we are approaching our final destination which is finding out parthenogenesis related genes.

B 43 (Key words) : age effect, diploidization mechanism, fecundity, genetic mapping
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The role of substrate-borne signal in courtship behavior of psyllids

B e
Yi-Chang Liao, Man-Miao Yang

Hzd @ FRng
Department of Entomology, National Chung Hsing University

Acoustic communication plays an important role in mating behavior of insects. This kind of
communication can be divided into two categories by the way of transmission. The first is the air-borne
signal, such as the sound of orthopterans. The second is the substrate-borne signal which transmits
through the plant shoots, stems or water. Many hemipterans, including psyllids, use this kind of signals
for communication. Psyllids are a group of plant-sap sucking insects belonging to the superfamily
Psylloidea. They are usually host specific and have duet behavior during courtship. In this study, we
recorded signals of psyllids, covering taxa from different families and genera, by a stylus through
amplifier and observed their mating behavior simultaneously. Copulation of psyllids usually takes place
after duet. Male plays an active role and the female responses passively during courtship duet. While
female is usually stationary on the plant leaf, the male starts searching for the female once receiving
female’s responsive signals. Male repeats the calling-receiving-searching process until it finds female and
copulates with it. Different types of signals were found in male and female during reciprocal
communication. Psylla tobirae, P. oluanpiensis and P. multijuga are closely related species and possess
similar patterns of signals contrasted to those of other psyllids belonging to distantly related taxa. It
suggests that courtship signals may reflect certain phylogenetic significances in psyllids. While other
male psyllids have only one kind of signal, male of Macrohomotoma gladiata produces two kinds,
general calling and replied signal to female’s response. This behavior has never been reported. Further
researches are needed to test the role of acoustic behavior in the speciation and phylogenetic significance

in psyllids.

B 43w (Key words) © -5 e (acoustic) ~ 4 i (psyllids) ~ /i B @ 3E30 5L (substrate-borne signal)
= £+8 (duet)

462 BERBE =T BHEMNY



E-4
S R TR R A
Reproductive strategies and application of Anastatus japonicus

ZHRI ~RATIR ~ R E W
Shu-Yu Li, Jhe-Wei Chang, Tsui-Ying Chang

L B FE

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

L ¥ ¥ (Anastatus japonicus) '3 P~ 22| ¥ 44 (Hymenoptera : Eupelmidae) » 5 ¥ ~ &
4 ,}47' g 4Bk RIEBGY L BT BVt gidep 2 Limp X 12%@2&5—;6”\ ¢z ALy

DR P 2 SUE A S X 18 (Hippotion celerio) ~ 7§ (Bombyx mori) ~ % B3 U (Erionota torus) ~
£ R (Actias heterogyna) » 8 ¥ (Attacus atlas) ~ & * ¥+ (Clanis bilineata) * 7 1 ¥ i
(Trabala vishnu) 82 >3 p 2. 24t % (Tessaratoma papillosa) ~ % 525 % (Erthesina fullo) RS
% (Cyclopelta parva) ~ % Tﬁ % (Nezara antennata) * # '§ Tﬁ % (Hotea curculionoides) % ° 7 p X
B > FAMRL A RIFER B F AN EI YR G AF RN Fand e Ry
o, T A AR RS BRR F LR - F A ERZE AP HP S HHFF e
FIOELFLETORIERIEF OITIERIEF A EFF AR 0 FA PR 2 LG I
e % 5 G A PInAs BT syn-ovigenic vk o VR A PR RW C APHE > AT TR
e AR TR F A RIERE A X2 F A NG AL R T - 060 FAAHRS S
Hip R4 cde i mFi e FF o AR E D

AP R R F LS IRBEEY T
SN E R MR o AR P TR 3 F

2F 2 0d FRERLEE S UAEEARR B
Bt gL F A S FE 0% 1t KBk fed REBS B2 T0% M nE L S oA bR
&V%i‘ﬂ;‘}’ 487%°

Mg (Key words) © T %8 |- # (Anastatus japonicus) ~ # 78 §.v% (Reproductive strategies) ~ & i
(Host)
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A novel exo-cellulase from white spotted longhorn beetle
(Anoplophora malasiaca)

LN E I S Y
Chia-Jung Chang'”, Shang-Cheng Lu’, Yu-Chan Chao®

SRS &St B
Institute of Genomic Sciences, National Yang-Ming University

79 4 B3 A 4 4 Institute of Molecular Biology, Academia Sinica, Taiwan

Wood feeding insects depends heavily on the secretion of a combination of cellulases, mainly
endo-glucanases and other glucanases such as exo-glucanases and xylanases, for efficient digestion of the
cellulosic materials. To date, although a high number of endo-glucanases have been found in xytophagous
insects, little is known about exo-glucanases encoded in the genome of these insects. Here we report the
identification and isolation of an exo-glucanase, designated as AmCel-5B, from the white spotted
longhorn beetle, Anoplophora malasiaca. The optimal condition of enzymatic activity was found to be
50°C and pH 4.0. Interestingly, this enzyme is not only exhibited exo-f-glucanase activity, but also with
obvious endo-f-glucanase activity. Furthermore, this enzyme is unique in that, although it recognizes
Avicel, evidenced as an exo-f-glucanase, it cannot recognize oligosaccharides smaller than cellohexaose.
This may explain why longhorn beetle can well digest hard “living” wood, which contains primarily rigid
long fibers. Although it is known that metal ions can enhance the activity of some cellulases, we further
demonstrated that reducing agent could work synergistically with metal ions for significant activity
enhancement of AmCel-5B. The discovery and investigation of an insect exo-glucanase should lead to a
greater understanding of the mechanism for efficient digestion of cellulosic materials by wood feeding
insects, as well as facilitate their potential applications in the production of bioenergy and biomaterials

from lignocellulosic biomass in the future.
M4t (Key words) @ v L% % 2 (white spotted longhorn beetle) ~ #F *» & -k i f=

(exo-B-glucanase) ~ P *» 5 M-k f2f% (endo-B-glucanase) ~ % J %k s & 4 TR

& % (baculovirus expression vector system) ~ % ¢ ¥ % (synergism)
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Using pyrosequencing to develop the molecular detection method for
organophosphate resistance in Bactrocera dorsalis population
L N R AR F I A
Ting-yi Kung', Ju-Chun Hsu'? Hurng-Yi Wang®, Po-hung Chen', Wen-Jer Wu'~

! W:— %-/%J‘ %‘3 Fo 1!5-? /;l“
Department of Entomology, National Taiwan University
TR FESFFEALY
Research Center for Plant Medicine, National Taiwan University
TR LA ERAFEAL

Institute of Clinical Medicine, National Taiwan University

RERTRET U RFELZANTAD R TG LR - TR KA o JI% R X MR A R
FIASPFREFERZFIZ PR -FL 4 HELT [ NIRFE e 3RS 2 Ak
PR EEEAF B-UH T B L R Al (PCR-RFLP) 4~ _-4_ Btk R L > & F s (Bactrocera
dorsalis) 2. FLEW o V1A T RIBATE E o R E % P BT 2 S AT s
Frmx g ooxge et te B ERE T R o BPEEL T F 2 (pyrosequencing) K N RA E 2
- O RFFEARIZA B HRANAE GRETATER LGB FAER AR TS T 2 -
AR AP TS EE ol 2 R PR R FREBRTA S
PCR-RFLP # = i » j i3 f ﬁ/@iﬁ»‘fi TR TR G EEAS TR SN T BR T
Emipe 572 82 PCR-RFLP #7182 = Bupstis AFERZ B > Y @2 F L8 (¢=0.05)c p* 7 »
FLex7Rr o o Bir R A3 R F ROy BEut { e AT A RL T R BTG
R 2 R b %?iﬂs@ﬂ - APiernk oGl - kA W EBMEBEAEN - A BEY
BB 3y opud i 5> 2 F Sl T A - B A T 1120 2 PR ap s Kvg & A
Fr oo N e T HT e frk\—r#@riﬁ‘—ﬁ' Hfp s & B oo

B 423 (Key words) © & = % % #& (oriental fruit fly) ~ & #ifik < A /2 (pyrosequencing) ~ 7 #mHiLs

1+ (organophosphate resistance)
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MR OV L2 R A 2 %3 8 (Bactrocera dorsalis)
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Protein comparison between organophosphate-resistant and
susceptible oriental fruit flies by two-dimensional electrophoresis

ERERP B L e
Kuo-Hsun Hua', Hai-Tung Feng”, Ju-Chun Hsu'

LR SR TS
Department of Entomology, National Taiwan University
CERBRLELR EF RSP AKE A
Bureau of Animal and Plant Health Inspection and Quarantine,

Council of Agriculture, Executive Yuan

FWRBARTLPICEET AP RER ES0F 2+ FP o BRERT [T AT P
B AR B A Tl o LS R F s L R E L kT A PPE?“ AL Rk Aa T a 278
¥72 4 4 (naled) % 4% A4~ (formothion) = #& 7} #ﬁ/@’&%’"’f P Gl - B SRR - IAR Ny
Bodi A2 F 2 B LA TEINE LN Fod o D R A B 1T A 4TS f B T2
ARAR BEHETIOR F"ﬁf’“""l PO B2 AMEBEF AR ERLE RO BT AT T
MIEE R A fREAEARE o I AT R T SRR AR K TR F ¥ R (matrix-assisted laser
desorptlon/lomzatlon time of ﬂlght MALDI-TOF) 4 47 (F 3| F3# Tl B8 gk i b A2 Fov
FRARREFE 3 X dd FLoo PP Ifed > R F g PEBE L L fp oy -

B 423 (Key words) @ K = % ¥ (Bactrocera dorsalis) ~ 7 ¥#$#% (organophosphate) ~ 4 |+

(resistance) ~ = & T 7% (two dimensional electrophoresis) ~ A& F # 24 § bf % '}
PEYLA T PR R R (MALDI-TOF)
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Life table of spotted tortoise beetle, Aspidomorpha miliaris
(Coleoptera: Chrysomelidae)

#R P R LN %‘:} o] 2
Chung-Liang Cheng', Wen-Feng Hsiao®

"R R T F TR

Department of Bioresources, National Chiayi University
TR EE RS FE

Department of Plant Medicine, National Chiayi University

AEE O AFE S 2 E S & A (Aspidomorpha miliaris) P~ & *541 (Convolvulaceae) 7
& %r"' i p E”"—ﬂ. AFis o £ 25°C IR T o fp,%(lpomoea aquatica) ~ 4 3% (L. batatas) ~ & E %
2 (I cairica)~ % =% 2 (I purpurea) ~ = 7“9 %2 2 (L triloba) 7 % § % % (Operculma turpethum)
AR E &S FHEA L 2 uYFEARG N 2 RS £ A 15520-30°C R
T S °%%@ﬁ’%%Jﬂﬁﬁ%iﬁ%ﬁ*%&%;wﬁ@#%?&ﬁ;MAMiwD‘
40.63 (£ 1.74) ~ 41.98 (£ 1.53) ~ 41.03 (£ 1.79) ~ 39.77 (£ 0.81) % 4422 (+2.02) p » = A& & A &
123.68 (4 26.63)~ 127.60 (+ 19.54)~121.85 (& 12.86)-86.93 (- 9.81)~111.08 ( 10.49) % 100.12 ( 8.48)
PotlengFTEFpn LTI hL B bEhE L% RAF (R) A S 98.90 -
145.87~132.20~50.57~75.60 2 44.97> } & w5 (r,) &F % 0.04930~0.05996-0.05369 ~0.04286 -
0.04810 %2 0.03432/day » % &3 & F (1) %A 5 1.0505 ~ 1.0618 ~ 1.0552 ~ 1.0438 ~ 1.0493 =
1.0349/day » Ty ApER (T) & A 5 93.19~83.11~90.97 ~91.54~8992 % 11090 p - % |28
TSR EA 0 15 % 20°0C T P @l > @4 30°C A KT RSB EEAT B2
$4 58 030°C TH TR 35721) F o AAE AL 33.6(=61) P e

B4 (Key words) @ ~ 2 & & & =8 (dspidomorpha miliaris) ~ # ¢ % (life table) ~ 2= L

(Convolvulaceae)
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Integrated pests management of organic job’s tears

P HE S T s
Yu-Hua Xie, Chii-Chuang Huang

CEER ST RS T

Department of Biological Resources, National Chiayi University

BERFEE CMFZTUT AT PERRER -FRFUHALFEFE R EEAHER - D

R AXFRAILTASE AL AEFL6 T 1,032 828 ¥ 2 110
PA9473 828 F i B EIHMEL S T 843 £/28 & 1247 5365 &£/28 ¥ i 4 F
MY RBEELS Y TA 2,169 £/28 #2107 ¢ 4 5993 £/28 B A4 FEY o 20 A P Ty
EHETHAUM I NIEE R RFEARESN AT ARSI A 1102 164 £2 4 58 e
HAMRRTAAT PV AMA N RIS A 2874 2 2332 £/2 X 2 HERIASH 469 2 367 &
24 FRHERBLEZ &R Far BEA - NFES T TR0 T 2w ep R
267 % 163% 1T kA nF 6 T A AT Ao H ek A B iE 748~92.6%% 74.8
~97.8% ¢ A P IENFEFRE R I AL IRES A AT RIAAEN4Y T )
166 £/28 5 % 12 7 4= 104 &/28 * 5 B4 5 F A X gerso ] b 3047 T 85 8/28 B2 12
P45 L2 P A FMEH o W6 TH 26828 %2 12437 28 F SR MM o A F AW
A6 F A 6828 %% 10 g 21 £/28 “;;»%Jéﬂp o % ‘%H’F%ﬁﬁﬁl}%ﬁc‘ RABE -
BRAEGEREEFRAR NS ARSI EFR R R P LRV EFAGE B
& pER > R ‘%ﬁﬁ‘h#wﬁ#fﬁﬁféio

B 4tze (Key words) * & 7% (Coix lacryma-jobi L.) ~ 3 #4433 (organic cultivation) ~ 5 fi % (pests) »

= )

5 & ¢ 72 (integrated management)

\».r
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The biodiversity of terrestrial heteropteran bugs in
Kenting National Park (Hemiptera: Heteroptera)

A RS E s EMa
Chien-Chih Wang', J ing-Fu Tsai’, Yen-Chiu Lan'

"BRAFARTRESRS A EF )
Department of Leisure Resources and Green Industries, University of Kang Ning
PR AR A AR E R T

Insect collection, Taiwan Forestry Research Institute

G GRE T RRATE A G P R AT R B 4 A A R
A AAFEEFAT Y BT EFF (BT SHSER) AT IR a C LA '%éﬁ EERi]
CEMAETLRTRNFOFIFAEEES AP 2R L ETLSBARAKERFF 7 6 BHUK
g@«frlo EFARSM o AT P 201032 220108 TP EAE 16K F P BE- K FXLP-
FoMPRIHE -FE - HTEBEREELFEEISNIAA 2 c BEHT LD FHEEET
20429748 R HRELEDITHAOFA BAKHTM L LT 224 114K 1454 (7 7 5 R L
), 2 ¢ iﬁﬁi (Pentatomidae) % # fdr fE e L#cE ¥ 5 & F omgE > H 5 Z&i‘\iﬁ # (Reduviidae)
g %iﬁﬁﬂ (Rhyparochromidae) > 16 sx# & ¥ 11 6~8 # 2 ffa#ic (10242) 7 5 %> Lo FIUATE
P EE 2F2Z 598% % BB o @ A Simpson’s diversity index 2 Shannon-Wiener diversity index & f&
BEET R CLEROFBIE RIS BEYGRARS BN EAT e & BATET 0 B 3~5
P2 By R EEE o *’?iﬁ@ I ZFARLABAHAEE T ARF LRI MRY
3EZHEFFHOGHFELTF RV AR IREEFR DL OB LR 22 A5
ApE AT R AR FE A RARE M LR RERIBLEF T TS AL BT MRS B
L FE B REE gkt oo

:1

B4t (Key words) @ & 248 (insect fauna) ~ i‘r‘-} % (true bugs) ~ # 83 & (species composition)
Tt dp ¥k (diversity index) ~ ¥7 B 7= Bl (Kenting National Park)
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The flight velocity of Euploea spp. while transited the Douliu hills

AT ML S SR

#3253 8 %Y ¢« Endemic Species Research Institute

BAEGE3 G40 AR SRR B F a4 G s E o A A - 2010
E472p 311 p AP AL bR S BEPIE THC LR e AT 10X P E BRI 4,465
T i fiE 0 B P g W sk (Euploea sylvester swinhoei) ch#c® & % o ¥ B 5 L
FREEILE A s idFTRlR: EER2ZE S T AT Ry AN sk A ieS Ak A2
HEER-APA2IIE4" 23 14p iz B Be s BB P2 pIEE BETZHT 1
BESHFEF A PIRAY TAMPEY §EARF RS s B 236 ST K
W] ¥ s 56 & (E. tulliolus koxinga)~ F152 % Eiiﬁ— (E. Eunice hobsoni) 3582 27 &k paik (E

mulciber barsine) > iz A H BB B 2 B o o K mikanf (7 F (L5 1946 2 2) iR E
Wit o His = BRAELE (911 22/ pF); :%ﬁ“;fm (17 27 22 /) .) L RN g
g (1619 22 /) ) G o Lo FEPARE S S Al a ) Hordh (942 22/ pF) v

B W cholgifeaziza ik el 2 Hiew f € (wing loading) ¥ it 8 H B F R ¥ o R
Li&-HPgFE e

B4t (Key words) @ % saif- (Euploea spp.) ~ # 7 & (flight velocity) ~ <L = % g (Douliu hills)
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Commensalism between termite Perzcaprztermes nitobei and
aphid Tetraneura nigriabdominalis: accidental or inevitable association?

\;;

iz s 2tdPEw !
Chun-I Chiu', Hou-Feng Li, Man-Miao Yang'

BRI S
Department of Entomology, National Chung Hsing University

% v ¥k (Pericapritermes spp.) B~ & 2 3 » @ £ £ {227 (Tetraneura spp.) * & £ *fH{E 4 2 12
o ARy nE A MBS OR 4 o frig Takahashi 2 Akibo 4 B[3% 1922 # £7 1978 # je s3] § £ &
(commensalism) 2_ 3 » £ % —‘ﬁ.t’ Egd 2 3B RFIRG ABEYT o AT SN FL S
PABATRGE SRR T s S0 A2 s T AR LS FIE s RATIREE S By RHEE T
AR P }é t% (P. nitobei (Shlrakl)) 2 @& ﬁﬁ VR MR S N ﬁ" t7 (T. nigriabdominalis (Sasaki))
SHTA S R R 7'\7}41‘9 f2n s e muﬁ% S K M R % R AT S S
vﬂww, e R B2 A NATRIGE R ATE B T AP o ek L LT 2 53
(Eleusine indica (L.) Gaertn.) SFEL D ATR S EO R SRS FARYT AR Fd B
Fig o AP AATHGE R 56 L SR X AR I b 2 S 0 £ L £ BT R
Bz g i 29% B E S ARB P ML 25% HATR S F 9 RE b IR
%7W®%%ﬁ5}é%%i&m1%$éWmﬂﬁwwbﬁ%ﬁﬁﬁﬁ&%ﬁﬁ%ﬁ@z&&
p<0.001)°%“ﬁ“r,5 Rk SHEAAM L A4 daRde K S AU BT AT 2 9 R K BT 2L 2K
ATR S EORBFEA R R A FE R EFL LT BHRERS DH S 2 BRI TR
SR MRS L S AU R RS 2 M oA PR S A AR S 5 2 S AR
PR SR L A PRPTHATE S FO A A2 RFLEEE- B LR -

B 43P (Key words) @ & 2 v #% (soil-feeding termite) ~ 227 (root aphid) ~ + 2 (commensalism)
+ 4 (symbiont)
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Galling preference on the leaves of Erythrina variegate by
Quadrastichus erythrinae Kim

EARRE ~ A4S
Ti-Han Hong, Hsien-Yu Cheng

R ER Y T Ty

Department of Ecoscience and Ecotechnology, National Tainan University

Tl Ly LFEaE » X B2 Ly DFIER - LT & R I H ]
(Quadrastichus erythrinae Kim) & 3 > P A& P AditE T 2 it A2 Ao ek g3+ F 4
P A EEELI od WRBREAFFIES T OERAFR B - RES L it RE LR
S TR ERAE AR EE e ARRD DA P R AT PR o RER &
ENA A G BRDBHAFINC o PRiE A P & o b L3N (52%) 229 2% (39%) 0 Fa b {liEH
ﬁ’@i?&ﬁﬁ‘u? s R mE T HEA T ERIVE (ER P EERE) LR F- 8 (2 1~15
) ER EEREE E@m@ﬂ"@iﬂ’m—iiﬁ?*%” P B LG PR R R ERT
%?W@m%%ﬁ°

B 4Ei (key words) © {14 -] 2% (Quadrastichus erythrinae Kim) ~ 1% B 4% (Galling preference) ~
F B~ i (Aggregating distribution)
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Er i B2 k) B (Scirtothrips dorsalis Hood)

Killer of Ju]ube - Scirtothrips dorsalis Hood
EEw ' 2gg?
Tsui-Ying Chang', Yan-Zi Li’

IGER SN S 3 Sk
Department of Plant Medicine, National Pingtung University of Science and Technology
TBaT SR E R

Agriculture Bureau, Kaohsiung City Government

ERE LR m%i PAS ELMH%2 34 TEXFRELFORESTREF 2 %4
AR REREF SN E SEAE SRR A AR 2T F 0 N L RE R R fREF
AP EEFR J ]% FH O G- HAREAT AL FAHSTE R N RTEFRK AL
P50 &L F RS 2dE A 4ﬁ§da:MJ%@&aﬁ’#&ﬁ%&&&é%i’*&ﬁm
BEF2PPHEFRTREAG A2 R BBREF S F A5 e Bisarg 22 5 3k

%%%ﬁ%ﬁﬁ%’ﬁﬁﬂxiﬁﬁﬁ%tii?% FRFH ARG S REHRTEI SR
BERAdihd AR LT R ARINFHE o

Mt (Key words) : /| & &[5 (Scirtothrips dorsalis Hood) ~ & & §_ (Jujube) ~ 421 (Scar)
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Fg (E2P R Rp) BHASHERF S F L WREF L F A KA Y
The preliminary study on the escape behavior of Tetrigidae (Orthoptera: Tetrigidae)
response to an artificial predating stress

pac Y prE M rpe M ogoy

Wei-Ren Liangl’ , Chiu-Ju Ho**, Yin-Chin Leu™*, Jeng-Tze Yangl’4

EERE ATy
Department of Entomology, National Chung Hsing University
’ 3\ s A B4 a8 & Department of Life Science, Tunghai University
Zi~ B4 428 & Department of Life Sciences, Tzu Chi University
YL A Sy ¢ Taiwan Field Biology Course Workshop

AP RGAFHSFERFSFO-BH MR P F 7 g N - LR TR
«'i%i&f#ﬁﬂ RS AR IR e R g il I PR R I s ol e Y R
IR GG AL AR S AR AT RHRUE WS FREYF AR TR S Fi o BT
EL% ’ —F%m%ﬁsrf}:{@ AR ¥y Y RERFRFpHFLDE AT EEER
APHCRA S 4 SRR LM ] BRI Rle BT E W B pIGRA S R4
BEFLHEABRET I ek d  ARRREESVHT > FREFA T
FMAe A PFRAL LA p el dm
Ex YR SRS R R SR
L EEL EE AR S ST
FARE A INAARRTFEE S

PAFLARM G fp B
P FFAB ARRALTRELEEY
Vit sl hE R >d A s 4 o His BEE g
EERCELRE N SR E F A ST S
g E 0 F R (- HdEi o

’

M4 (Key words) © ¥ 32 (Tetrigidae) ~ 4% 8 *‘5 (predator) ~ p %] (autotomy)
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Taiwan Encyclopedia of Life: describing all Taiwanese species,
integrating database, engaging community

24 2 +* ok =4 > Ed
Fr o~ ERE Flghﬁgr‘pﬁ)%ﬂ;

Cheng-Hsin Hsu, Hsiang-Ying Li, Kun-Chi Lai, Kwang-Tsao Shao

PAETBRA P S R4 T ¢ o Biodiversity Research Center, Academia Sinica

Taiwan is endowed with abundant biological resources. It has a recorded 50,000+ native species,
with more than 8,000 of the endemic. The goal of Taiwan Encyclopedia of Life (TaiEOL) is to collect
pictures and taxon descriptions, especially those of endemic and endangered species. We establish
electronic pages for each species of organism on Taiwan, available everywhere by single access on
command. The page contains the scientific name of the species, a pictorial presentation of the primary
type specimen on which its name is based, and a summary of its diagnostic traits. Later on, the project
will expand to include information on 20,000 species. The data of each species will be assimilated into
one expandable page and they can then be utilized to promote biodiversity research, education,
conservation, and sustainable utilization. The project began in 2011 and will last at least 3 years. With
taxonomist and community participation, an integration platform has been built to integrate species
checklist, specimen records, references, images, videos, occurrence data, and descriptions of species. In
2012, TaiEOL has started to invite experts and citizen scientists to join this project and contribute data
using Chinese language. Eventually, the biodiversity information will be distributed to EOL and shared

with the global community.

M43 (Key words) @ # & ~ 7 4 (Encyclopedia of Life) ~ 2 # % # % (biodiversity)
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)

SRR RS P AREEA RR AR S BHEM IR FE R S A R 5
Research of the arboreal ant community structure in dominant trees in
different vegetation type in Da-Jiou-Shi Experimental Forest

AT E S g
Fung-Chuan Hsu, Tze-Ying Chen, Chung-Chi Lin

'R T WA EHEHRED RTRE
Department of Forestry and Natural Resources, National Ilan University
HREE AR SR 3
Department of Biology, National Changhua University of Education

WAk R A B kY by ER 2 g 5175 H § oendp iR 4+ (bioindicator) o & R A
PR AR P J TR AP B R AR IIRIR G R e S B A PR LT (T o AT
BE RS BIET RIRSEF A AT B ER 2 BRAE L B R E R A B e 3
2 RS L EE S B E AR R KA R e AR R RS - A 1
— o 8% < % (Michelia compressa var. formosana) * 14k "M% & f8 % Rik—F £ (dleurites
montana) = 2 k-~ FE* 54 (Ficus fistulosa) = 2 &~ & & 2 E ¢ (Castanopsis cuspidata var. carlesii)
RAetR 2 B EYS (Ficus irisana) Risth o A3 HREA 2012 # 77 3 9% >3 B 7 £ 4R)E 500 £45
KB (P FReE R A RALT P I8 B2 RER RS T 1TEES » DHL T

IR Bt o dB R G 0 2T 4 Rk (Lophomyrmex taivanae) B #EE B 5 (217 &)

S E MM LEE e T A R B R & Rk B R (Pheidole formosensis) 1104 £ 40 p &
F3% (Tetramorium nipponense) <141 & > ¥ 5 11 BAFIHRED 1 & o A 475581 > 2 4=
AR 393 Ripdd B 5 mER Rtk Shanon S R Efr R AE R Y EAF  EXR S Rk

SERRAHR BB A LR B B LR RAHR R hE B

B 43 (Key words) @ & %% (Yilan County) ~ t£#£ 3] (vegetation type) ~ #¥ R %1 (community
structure)~ A#7 % A, #- 7% K5l (circle trunk pitfall trap)~4p #2 4+ (bioindicator)
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BAFAEE TR ERHASY I EB AT
A case study of management of the butterfly eco-education park-
The collaborative project with an education foundation

HEE g2 o’
Su-Hwa Lin', Ling Chen', Jeng-Tze Yang®

"Hr AP RT AR 2R F
Department of Science Application and Dissemination, National Taichung University of Education
2[&]—1——- ¢ E;J\ % E“lﬁ-% /;'('
Department of Entomology, National Chung Hsing University

AFEU- o ? B HERARRE B ESHERHFOR T G H ISR T A ASY R

EHAMZIGERHFRE T RELEFREEL AL EANERTRAD L2 W E KT FN mﬂ;ﬂ
R e A LR UL R T R L
o S FRARFIPM X B pdd RRHFT 2 e IR AR W ienilic g B iﬁd
S E RIS PR I B RFIP WA BRIl aeE L A FRRIRC R R
;Iirﬁ"/\v‘x&;m‘ﬂif‘ %’g}‘b&% TR T %*ﬁFiﬁ% gfa‘imﬁ— ?IBTJJ'%"’%‘E'F‘« i
o A i @ F g2 R FASE E TEHARRFIRLT P AR EH 8 4 s o
?*”%’?*ﬁ@ﬁi*%§ém§+ ﬁ”@@ﬁ?’i%gﬁémi#kﬁvﬁikmﬁ
P OEH SR BRE O RREED S5 p K2 BRBBKT R E g o

Mo (Key words) : gl ~ 2 S FcH B~ S0y #72 « a7 » Ra 7
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|3k % (Chlorella sp.) & & < je & ik (Cerapachus biroi) * # B (252
Symbiosis relationship between Chlorella sp. and
Cerapachus biroi in artificial ant nests

P A~ HFsk BTG 2 IRAY
Ying-Siou Chen, Chung-Chi Lin, Yu-Der Wen, Wei-Lung Wang

CERANES B PR
Department of Biology, National Changhua University of Education

) % (Chlorella) % 2 £%k¥ > FWlE A5 PHFREF R 3 F¢IRAPRIHE
BESHEE o AP g 3k E (Chlorella sp) » 3 CER G Rip U5 h B e & 3R
(Cerapachus biroi) 2.9 4 % &R EH » 4 1 ki (artificial ant nests) RS IR ERAFS
HALBRE T FE G o AT AR EIR (26°C, 80Rh%) HURH (T 0 F A1z § A (COy)
25 5 (0) ER & E ¥ 2 ¥ %(chlorophyll fluorescence)® $-#ceid fiodhrw FBAF A e A 1 g K ¥
g F LB EBT A EE R RN RS PR IR RS R e AR s B A
PR R e Ak SRR AT 5 A E AT % (Symbiosis) e BRI A AMRE F ML
¥ LR (p<0.001)> @ ¥ &5k 5] 3k EH ETR (24.1) 2 Fy/F (0.931) & % 4k » &7 H %
EiEw s 52 4 B R (p<0.0l)e B o F B 85 dkehs 4 v)]?e (- SE NN FRIR A i E
PF R 2 A LAPK e e AR R T LI B e Sk 2 AL AR R R

THEEFF TN PSRN 2 RMF i (Microclimate) # 3 chE L o

‘ 3

M4t (Key words) : IJ‘: % (Chlorella) ~ * 1 ¥k & (Artificial ant nests) ~ i # % (Microclimate)
4 3% (Symbiosis) ~ ¥ % % ¥ % (Chlorophyll fluorescence)
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BT R PR ER N A48

A study on the ant community structure in Kenting National Park

E:» o %:_1 S ER-d 1 f%g%J\;Z s R a1
Hsin-Hui Tseng', Chung-Chi Lin', Chiu-Chui Sheng', Yen-Chiu Lan?

B PRRR L i S
Department of Biology, Natlonal Changhua University of Education
BERAERRFTRESS AEF L

Department of Leisure Resources and Green Industries, University of Kang Ning

AFTFT P 2010 F 67 1 2011 &£ 57 AR RRESF > HE SRR R
CTRROF 3 AL EREF RIS CPPEERF CAEFALAFEF e D04 BFRER)
ﬁiﬁafﬁ%ﬁ w el B R EE 14,338 G5k AR S LA 0 19 0 46 G o ALTE B

FERERGRTE AT ORI AHRSLFEHRE8ME A EAI A FERREIOR a3 =L
AREEF O CE e CLRIEHIE 30 5 WBRERSEA T MRE S 27 FRET (B
FREPPEEFMEFT IR A AESL A FEFTREANAT AAKRI L A szl d BiF
AR EFARLL) L ELIANE A EFIRFEFIRLIL 5 AT S RT RR
A NS AT R R EE R s Sl BEER Y iﬂﬁéﬁﬁmlﬁ’ﬂ&é
ko B E s > B A R YrE LIRS A RIS T SR -

M 4E:e (Key words) @ 7% 58 Fed (pitfall trap) ~ #&3+  (habitat) ~ + 3 (disturbance)
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R RF AR RE T 1 F R S Rk
BRP A R AR P
Effects of fertilization and methyl jasmonate on induced resistance of radish and on
performance of Spodoptera litura and Snellenius manilae

BEP % 58
Chih-Ming Tseng, Shaw-Yhi Hwang

Woe B FRpg ok
Department of Entomology, National Chung Hsing University

AELP SR REGET R T AT R (MeJA) AJZE 0 B E E A e
iﬁﬁﬁ&wf%ﬂﬁ+ﬁﬁ4£%mﬁmﬁ R BT (BARPFINP)
B SE e EIT (CI)~ &34 2 (C2)~ L E 3w (CF)~ F #5741 (OF) ~ fig2 %9 8 o
F%W«Wm)g@£’9ﬁ3$g‘}v?‘;ﬁiﬂﬁ%(HD)E%}éﬁ(H)s B
o8 CF idZlainl s e WER L €85 RE > 7P 8§ OF & OFI8 rgZ e g %
PApE - F 48235 > 0 CF Ao R sl §enB R ik 2 B ﬂpﬁi@fv » OF18 f&Jd® e % &
BRE AR EEIAEZENEHEFLE - FARACHENAS  FAE ] B ARE § %9
BB s erti bk Higph b AR i ai s Bk F 4 b GBS BT e AR o L b i MelA e

mishiy ﬁ“?#?3€5r§¥ﬂ%’m%aMdA TR 2 AR psE 4 £ AT
E2 Ei#EF (RGR) # 8% M B¢ U CFASLRE A RF o d FHEBFF M Wil * 7
MEFR S R 3 L AR i;nas BB R o T b MeJA 605 * Ve E 0 B
PR AR s AR RRS [ hd £ » gERL -

Bdtsn (Key words)  ALR il ~ § R ] ik  § - 4 8w 7 RF PR
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Relationship of Environmental factors with
Adult Odonates’s Behavior habits in Ban-ping Lake

% &E A An
Jiun-Shiuan Huang, Hsien-Yu Cheng

CEEEREER S 1T

Department of Eco-science and technology, National University of Tainan

AEL E2011# 67 211 P HEEP 23 ASEEY > ¥ AR ANERRE (é’:filﬁ?’fé‘
Hired ) gkl 11 BB 75 b % o 248 PF > de 4y 4 (Ietinogomphus rapax) > % I A b
# 5 0~0.5 m/s ; #sabile (Brachythemis contaminata) tiF 2 R ER & 0~22% ; l;f» T Bt
(Diplacodes trivialis) = 0~33% g fr & & 0~44% ok § § &R 5@ & rekue (Pantala flavescens)

BoRiFR 0~05 mEHEAR R ER Z 33~100% o Ahsadie s H7pF > F IR AR ERER Z 33%
Ae4y HFUER] € b i 5 04~09 m/s o @ 11 a5k 5 F]F 7 X ol (Ischnura senegalensis) ~ J2.. fs':)%
B& (Crocothemis servilia servilia) ~ % > ﬁ*‘i&— (Orthetrum sabina sabina) 4% % i*—i&——ﬂtfl i fa
(Tramea transmarina euryale) higde ~ 72 4 7 > ;i éﬁ%r’ﬂfﬁé %oy B 4 A Enin el
BiF 2L - AHRBTFF AP P TRERT L AP Bk R TR R -

B 437 (Key words) © %44 (Odonate) i (Behavior habits) ~ i jz & (Shade) ~ 4 ¥

S TP
iU
(Restoration) ~ -k 2 % F (Water-land ecotone)
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Wik-kEHEBreD e 20 4
The investigation of Lepidoptera and Odonata of Lan Tan reservoir trail

RE B
Yao-Te Huang, Wen-Feng Hsiao

CESESS S LY
Department of Plant Medicine, National Chiayi University

AFLHHEED FRKEHFRAORD 2P A AL ALY - EL DA FLARRS
R a2 2 g haf 54 o WERREHFR 2T BPALHELE THF I S 9~12 AMA 1~4
PM.FFE. » & s BRIz g 30~40 A 4a > p b h (TP RIZ 2 S e e g2 pisep &
BAP R A B APENT 240 LOIEY > B F EFBE (1) s (1) 2
)~ F A 2 4) ~ THAR (148) B Ucft (14 48) ~ sieft (24 48) ~ = 4ef (10 ) ~ ik
F G R (L) P Al OFd) 5P § hrket (13 48) - Fivf (142) - it (3
)~ et (14R) ~ 9 beft (148) < jeire p fBafn 5 > H ¢k F ik (606 &) b5 kA 5k
A (427 By~ RoERR A (175 8) 6 ik (114 &)~ S F U (96 £)~ F 4 B (67 £) &
A (66 %)oi.%ﬁﬁéﬂ s T B EF e 48 L) RS A I K (35 8) &
dRdhE (35 B) L REHUHE (33 ) F e (28 §) 0 R AD AL F T NHLFEIALY T

Mt (Key words) © g ik % if (Lantan water reservoir trail) ~ @32 f  (Lepidotpera) » #34 P
(Odonata)
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2 B S RARIE S ARG LR
Thelytokous Parthenogenesis of Strumigenys liukueiensis

B 0 tR b hE
Wan-Ting Cheng, Po-Cheng Hsu, Ca-Sin Lam, Chung-Chi Lin

SRS IS FRE Y
Department of Biology, National Changhua University Education

BhIRIT AR D A A I AN E R MR kRt o B P X IS IR IR aE chze e B
WA AZHFrgTa s 3d AXHPFETA S H WP BRI A e upd A
(Arrhrnotokous parthenogenesis) o & > ek g e > A X fecnd AP BR (R P& 2 A1 1K)
Fre AT RN A2 BRI R B2 AR RS FepA it d 5 (Thelytokous
parthenogenesis) = = # %3¢ 7% (Strumigenys liukueiensis) #/>" 4%+ (Hymenoptera Formicidae)
7~ IR L L (Myrmicinae) ~ 4 {1 7d%*% (Dacetini) ~ %58 7% (Strumigenys) > 5 4 % 13 55
SRR P 0 U E IR A RS TR AN RHE 2 B BRPEAERRY AP R A
FHREY 2 SBHF IR BB, AR R IR L TIRET S L &L FYERRT
A Y el S Bl KRR ) R IR A QIVEAEIL S o E R HA 0 B
TP LB R RS B AGARERT > T EF A A R BT AR
dEPH SRR VAR LR EE PR d A AT DT K S BT R 0 BB A
41 2w A4 Rk RRREY AEL ATk e HR Ty R

M4t (Key words) @ #8 g A 22332 4 78 (Arrhrnotokous parthenogenesis) ~ = # 7 58 7i#

(Strumigenys liukueiensis) ~ Fi™ % ‘& (virgin queen) ~ 2 75 ¢ (Lifecycle)
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A bi-cistronic baculoviruses expression vector for
improved recombinant proteins production

Tzong-Yuan Wu

CRAFLFPRE

Department of Bioscience Technology, Chung Yuan Christian University

Baculoviruses are one of the most studies insect viruses either in basic virology research as well as in
biotechnology applications. The incorporation of an internal ribosome entry site (IRES) into the
baculoviruses genome to generate bi-cistronic baculoviruses expression vectors not only produces two
genes of interest, and also facilitates the recombinant virus isolation and titer determination when the
green fluorescent protein was co-expressed. Furthermore, when the secretion proteins were co-expressed
with the cytosolic green fluorescent protein, the cell lysis and cytosolic protein releasing into the culture
medium can be monitored, by the green fluorescence, thus facilitating purification of the secreted proteins.
In addition, a chaperone, calreticulin (CALR) and the translation initiation factor eIF4E were
co-expressed with a secretory protein using a bi-cistronic baculovirus expression vector. We observed that
the intracellular distribution of the target protein in cells co-expressing CALR was different from
co-expressing eIF4E. The increased green fluorescence emitted by cells co-expressing CALR had a good
correlation with the abundance of intracellular secretory protein and an unconventional ER expansion.
Cells co-expressing elF4E, on the other hand, showed an increase in extracellular secretory protein
activity compared to the control. Utilization of these baculovirus expression constructs containing either
elFAE or CALR offers a significant advantage for producing secreted proteins for various

biotechnological and therapeutic applications.

M4 (Key words) @ #% ;}%:1};3:?# (Baculovirus) ~ ¥ et p %+ (IRES) ~ ¥-9 F &L+
(chaperone) ~ ## ¥4z 4 5]+ (elF4E) ~ Bt 1 (bi-cistronic expression vector)
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Frequencies of acetylcholinesterase mutations in mevinphos-resistant
Plutella xylostella L. in Taiwan

Farg o hE R EBEI AL kg
Shih-Chia Yeh, Chia-Li Lin, Cheng Chang, Hai-Tung Feng, Shu-Mei Dai

HORRIE R S ¥
Department of Entomology, National Chung Hsing University
TR g R
Biotechnology Center, National Chung Hsing University
ERRLELIR BRI AKRA R

Bureau of Animal and Plant Health Inspection and Quarantine, Council of Agriculture, Executive Yuan

The diamondback moth, Plutella xylostella L. is an important cosmopolitan insect pest of cruciferous
crops. It has been controlled by various insecticides and developed resistance right away to almost every
insecticide. Two mevinphos-selected strains of P. xylostella, SHM and 96CM, collected from Sihu and
Waufeng in 1980s and 2007, respectively, have developed about 20- and 2-fold resistance to mevinphos in
comparison with their corresponded susceptible strains, SH and 96C, respectively. Three amino acid
substitutions, A298S, G324A, F386V, which might be involved in the mevinphos resistance, were
detected in acetylcolinesterase (AChE) of SHM strains. The AChE of SHM strain possesses about 46% of
concurrent mutation genotype, 298S/S, 324A/A, 386F/V, 32% of 298S/S, 324G/A, 386F/V, and only 7%
of wild-type genotype, 298A/A, 324G/G, 386F/F. On the contrary, the AChE of SH P. xylostella has 73%
and 3% of wild-type and concurrent mutation genotype of 298S/S, 324A/A, 386F/V, respectively. Two
more concurrent mutation genotypes were detected in AChE of 96CM and 96C strains. No wild-type
genotype was detected in 96CM, however, about 32% of 298A/S, 324A/A, 386F/V and 51% of 298S/S,
324A/A, 386F/V were observed. In AChE of 96C P. xylostella, there are about 15% wild-type genotype
and 40% in each of two concurrent mutation genotypes, 298A/S, 324G/A, 386F/V and 298A/S, 324A/A,
386F/V. These results indicate that P. xylostella collected from different locations in different time periods
may possess different frequencies of AChE amino acid substitutions. This information is important for

insecticide resistance management of P. xylostella in the field.

M4 (Key words) @ -] & (Plutella xylostella L.) ~ # < ¥ (mevinphos) ~ ¢ [ig*% 4% fin fi*

(acetylcholinesterase) ~ #1% 4§ I (insecticide resistance management)
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Phylogeography of the tree frog foam nest parasitoid fly Phumosia indica
(Diptera: Calliphoridae) and host Polypedates braueri (Anura: Rhacophoridae)

IZ4o~ B PI S FREE
An-Ru Wang, Ming-Chih Chiu, Mei-Hwa Kuo

CERE Iy
Department of Entomology, National Chung Hsing University

Er & 4 ¥ Phumosia indica (Diptera: Calliphoridae) & #Hfrie & 4 #FL S 0 B RF T
3+ Polypedates braueri (Anura: Rhacophoridae) #Fj& ® > B~ @3 9r 2 9 75 > 38 = b3 4 s R 4 o
ARG oA 29 BRBEEF A0 F SRR F e B s B By R S DNA cyth
(cytochrome b) ~ COI (cytochrome oxidase I) #k ] ~ 16S rRNA (16 subunit ribosomal RNA gene) % ‘w
LR R ﬁ/ﬂ“' ITS2 £ 7] (internal transcribed spacer 2) % 3 %] » & T## KA BB R MR
B GRS MAEE A FIEE FHFRLBA BTG E BT EE D AR R e
COI 2 16STRNA & £ F& T &;}ﬁ—ii;; BARE S P L L% G A R 122 & AN
AL E R T OLERES R N Il FERA ML S AS R T AE LR RS
PIFRFZREALF o HRE FE AR FAPERT A ZHEST R LE LR F R TEER
EHEALILIEL A o L5d AT AN CRLBEEL AR KD S8 29 b 2
COIAFIM T » R A EF D@L BApg | » HEF LIUEFE - 8228 1TS2 Egr;pﬁ 4 s
X @IS RS A R LIBT A B0 E L P PR e g
%‘ Ao R KT $PREFERER {3 P DNA Moiiek o #7353 - 4 1 R e
EHE BB RE -

M4t (Key words) @ 57 & & ¥ (Phumosia indica) ~ P ;¢ % # ¥ (foam nest parasitoid fly) ~ # < #f

¥+ (Polypedates braueri) ~ #.% 3 32 (phylogeography) ~ 4 %+ P¥45 (molecular
clock)
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The first phylogenetic hypothesis of the Epicopeiidae (Lepidoptera, Geometroidea)
suggests independent evolution of “swallowtail butterfly mimicry”

TR T
Chia-Hsuan Wei, Shen-Horn Yen

Bzd L gk

Department of Biological Sciences, National Sun Yat-Sen University

The Epicopeiidac comprises about only 20 species endemic to the eastern Palaearctic and Oriental
regions. Adults of this family have variable wing shapes and visually conspicuous coloration that involve
mimicry with many lepidopteran groups, such as Papilionidae, Pieridae, Riodinidae, Nymphalidae,
Geometridae, and Lymantriidae. The family was previously only consisting of the type genus Epicopeia,
but later expanded to cover the genera Amana, Chatamla, Parabraxas, Psychotrophia, Schistomitra,
Deuveia and Burmeia, which were originally associated with Epipleminae (Uraniidae) of an old concept.
The family was associated with Drepanidae for a long time until recent studies corroborates its affinity
with Geometridae and Uraniidae. The internal relationships of the Epicopeiidae were only assessed using
morphological characters and limited taxa plus a hypothetical outgroup. In the present study, we
reconstructed the first phylogenetic hypothesis of this peculiar family using nucleotide sequence
information from two genes, COI and Efla, and Bayesian analyses. The results show that the family is
monophyletic, while some genera may not be monophyletic. The monophyly of the type genus Epicopeia
was not recovered due to the insertion of the Pieridae-mimicking Nossa. This suggests that the mimicry
with troidine butterflies associated with dramatic morphological changes may have evolved

independently. In addition, existence of some cryptic species is also revealed by the present study.

M4t (Key words) © #t ik (mimicry) ~ ® 41 (Geometridae) ~ § ##4% (Epicopeiidae) ~ #: i 4L
(Uraniidae) ~ # (wax) ~ 4 &% (Oriental region)
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No effect of habitat type and hostplant relationship on diversification in
aquatic herbivore: inferences from species-level phylogeny of
Parapoynx (Lepidoptera: Crambidae: Acentropinae)

BEY S F R R
Ling-Ying Tsai, Chia-Hsuan Wei, Shen-Horn Yen

CEENEY EE Iy

Department of Biological Sciences, National Sun Yat-Sen University

The habitat constrains many aspects of species’ ecology and affects biogeography and population
structure by determining the spatial matrix in which species persist. Habitat associations therefore
determine species attributes such as the extent of geographical ranges and the level of genetic structuring.
It is expected that these parameters will also influence speciation. Hence, through its effect on
phylogenetic structure of a lineage, habitat type and resource available for survival may also have
macroevolutionary implications in a lineage. The genus Parapoynx is a medium-sized crambid group
with a global distribution except for Antarctica. The caterpillars are truly aquatic, bearing branched
tracheal gills and making portable cases using hostplant leaves. Our hostplant acceptance tests reveal that
caterpillars of different species-groups utilize aquatic plants with the same growing forms rather with
closer phylogenetic affinities. This phenomenon is remarkable because most studies focusing on
evolutionary trend between generalist and specialist herbivores specify on host association tied with
plant’s taxonomy, while this case suggests that ecological need is much more important in term of shaping
host specificity. The present study aims to test if habitat type and hostplant growing form are associated
with species diversification. We applied Bayesian inference to reconstruct a phylogeny of selected
Acentropinae taxa as ingroup plus a Schoenobiinae species as an outgroup using sequence data of COI
(695 bp) and Efl-a (666 bp). We also used adult morphological characters from nearly all the recognized
species-groups to reconstruct a phylogenetic hypothesis using Maximum Parsimony approach. Our results
showed that most of the sampled Parapoynx species are confined to certain plant growing type, however,
there is no significant evolutionary trend between the clade inhabiting different hostplant and habitat
types. Our findings provide little evidence in support of these expectations, thus the hypothesis that lotic

clades are more diversified than lentic ones is rejected.

M4t (Key words): #8424 £ 4] (plant growing form)~ & & |+ (polyphagy)~-k 2 = A|4&# (aquatic
macrophyte) ~ i % {7 % (shelter building behavior) ~ #3*2 p (Lepidoptera)
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The chaos of taxonomic identifications of the lepidopterous insects categorized as
“pests” in forestry and agricultural literature in Taiwan
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M4 (Key words) @ #3*2p (Lepidoptera) ~ % i {84 (Host plant) ~ 4~ #F 4 (Taxonomy) ~ %+ &
# 5 (Cybertaxonomy)
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Production of laccase by Termitomyces liquid fermentation
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Chen-Chen Wang, Chi-Yung Lai

EIRGE FRAN-LN SR e F Y GZ R s
Institute of Biotechnology, National Changhua University of Education

Laccase is a multi-copper oxidase that acts on phenolic or aromatic amine compounds as its typical
substrates. Because of its broad substrate specificity, laccase can be utilized in many industrial processes.
The culture method for producing the enzyme varies with the type of microbial strain and characteristics
of the enzyme. Three common methods of fermentation were used to produce enzymes: solid
fermentation, liquid static fermentation, and liquid shaking fermentation. The recovery of enzyme from
the solid culture method was low. Liquid shaking culture tends to cause cell rupture that increases the
difficulty in subsequent purification steps. The method also suffered from low reproducibility in enzyme
production. Therefore, in this study, we used liquid static culture to produce laccase from the fungus
Termitomyces. However, high levels of laccase production required long periods of incubation. We
discovered that the addition of copper sulfate increased laccase production. Furthermore, we tested the
culture medium for other lignocellulolytic enzymes and found that the culture medium contained not only
laccase but also acetylxylan esterase. Finally, laccase was purified to homogeneity by ultrafiltration,
ion-exchange and affinity chromatography. The enzyme had a temperature optimum of 40°C. This study
would provide the basis for developing an efficient, low-cost, and large-scale production system of

laccase.

B4 (Key word) @ 4% K 4 ] (Termitomyces) ~ ik § i f# (laccase) ~ 44+ (Cu’")~ & F ka4 %

f2f= (lignocellulolytic enzymes)

490 BERHE =T BHEMNY



P-27
WA A R A TIE A
Cloning and classification of laccases from Termitomyces species
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Termitomyces is a symbiotic fungus of the termite Odontotermes formosanus. Both organisms
depend absolutely on this symbiosis. The termite constructs fungus comb from plant fiber to provide
fungus protection and nutrition, and the fungus decomposes lignin in the plant fiber. Laccases (EC
1.10.3.2) is the most important enzyme of Termitomyces in the decomposition of lignin. In this study, the
laccase gene of Termitomyces spp. was examined. For species and strain identification, we amplified both
the large subunit ribosomal DNA (LSU rDNA) and the ribosomal DNA internal transcribed spacer
sequences (ITS) from 15 Termitomyces strains. A 568~668 bp PCR product of the ITS1-5.8S-ITS2 region
and a 526-548 bp product of the LSU rDNA region were amplified. Phylogenetic analysis of theses
sequences showed that our strain collection included two species of Termitomyces. Nucleotide primers
based on conserved copper-binding regions of laccase were used to amplify laccase gene fragments from
Termitomyces spp. cDNA and genomic DNA. One pair of degenerate PCR-primers were used to amplify
the copper-binding regions I and II of the laccase gene, and produced fragments of around 144bp in
length. Variation of their sequences indicated that multiple laccase loci and enzyme types exist within the
same species of Termitomyces. A specific primer designed from one of these sequences was paired with,
a downstream degenerate PCR-primer to amplify a ~1000 bp fragment containing the copper-binding
regions II and III; New sequence-specific primers were designed to obtain, a full-length cDNA clone of

the laccase gene using the method of rapid-amplification-of-cDNA-ends (RACE).

B4t (Key words) @ % & 4 7 (Termitomyces) ~ITS ~ LSU rDNA ~ j# § it f5 (laccase) ~ RACE-PCR
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Performance of each different stage larvae of Pachliopta aristolochiae interposita
Fruhstorfer reared on semi-synthetic artificial diet

¥R ARG mEY  miZE s HRE R
Tsung-Yao Tseng, Yi-Ru Lin, Su-Chiung Chen, Hong-Jen Chen, Zih-Rong Lin

R %+ 8 FEE % Department of Horticulture, National Ilan University

*E 7 33 2 ¥ B U (Pachliopta aristolochiae interposita Fruhstorfer) # Fdsfh x 1 P~a L &
&41$#ﬁﬂi£%iim§ Hipgp o - 178 k% ASHA S AB-C-D 2 E
BAEZ A BI R - A [TERBGL LA I BRI BRGS0
Rl CRr iz @2 AR pPal il Dt @2 B al L1630 E R
STIWBABLBPELE XA 1 0 LA BB G AR 1 Gl w B E5 B

(dristolochia zollingeriana) ¥ 5 o » W H &£ 407 T 3314 5 i ¥ 30 25+ 1°C~80+5% RH~ 14L :
10D 2.2 Edf o d BB EEEHET > F P A3 a2 Ll ¥ 808% 1 5 d 7 dsl)
HAHAT R[N HEFTEFILAL66T% BB 100% BB e BB AL T TS
T TR AT EIMEY REEFLLR oJ B5F s BRPPELES AT YL LA

4:';1,! 2l 51%.

M4 (Key words) @ iz ¥ g ¥k (Pachliopta aristolochiae interposita Fruhstorfer) ~ £ & = 4 1 &

(seml-synthetlc artificial diet) ~ %% & (survival rate)
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Piperonyl butox1de and permethrin induces the expression of
detoxifiction genes in Ades aegypti larvae

Yu-Chiao Chiu, Yi-Pey Luo
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Department of Biotechnology, Chia-Nan University of Pharmacy and Science

BeF et R ka2 xS B e Bk BT RAER 020 pg/l B ® 0 100 pug/l PBO 2 7
£ 20 pg/l 57 7 %40 100 pg/l PBO chi# % ¢ o ‘mw B[ pEis > §1% L 3§ RT-PCR jp| 2.5 % mix
% BfEd L Fend i o 0 RPLI7 #% housekeeping gene > A B # CYP6ALI ~ CYP9J27 ~ TPX2 ~
CCE-a30 ~ GST-e4 2 CYPIMY :iPCR #& # & {7 T 7% » 45 T4 % B » 2 Photo Capt Mw it 8 &
FEE A W RPLI7 ch4 B FRE L £ ikfﬂmé; RE - BEFFRIEPE B 100 pg/l PBO
¢ 3% ¥ GST-e4 v CYPIMY 4. 3> % ;g%? 20 pg/l S R B ¢ HE CYPIJ27 A Fhi - Pk
#7100 pg/l sH PBO £ 20 pg/l < & %> € #rd| 975 f234 A Flend MoPBO i A A enfs 4 &)
T 34 imte & & PASO chfitE A o PBO T ARSI M A A Y 04 § 2R AAIL PBO R & * M A o
~F 33‘5 3 FHLR7FERSPBO 2 iR BEER AT L E NP ERE Bn 4 RS BN A P

S o TR R A L4 sk o

M43 (Key words) : PBO (piperonyl butoxide) ~ F /= % (permethrin) ~ 3 % s1x (Adedes aegypti) ~
24 } %] (detoxification gene) ~ £ 7§ RT-PCR (semi-quantitative RT-PCR)
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Study on the rearing of Pachliopta aristolochiae interposita Fruhstorfer with
semi-synthetic artificial diet

FrecpRmEN - wmBEL w2 g
Tsung-Yao Tseng', Yu-Chen Hong', Su-Chiung Chen', Sheng-Chih Ou-Yang?, Yi-Lin Ciou'
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iz % B 3 (Pachliopta aristolochiae interposita Fruhstorfer) % 01X & & A 1 44> & w] B & 49
TR LA %252 1°C80£5% RHN14L:10D 2. 2 £ f 4% > ¥ 1B v B 4> (Aristolochia
zollingeriana) ¥ % 4% % AR E o d BB EFHET > NL LI LT EER 2 TG
FiEF A T1% > MR e 883% M H A F 5 97.7% ViR E5932% B o BB AL
T3 TH 52491 PR e 3053 PES.6P i 2023 Pt REL 24P od ¥ F 3
BARETTE TR 45 P E S OEE2T P oo % AP ATEME SRR 4
T anHRBE WMEVHRBEE A/ T REZRTEHBERG AR o d PSR F

R Pl BV e L LS 40 b g o

bl

M43 (Key words) : ‘= b ¥k (Pachliopta aristolochiae interposita Fruhstorfer) ~ & = 4 1 4o
(semi-synthetic artificial diet) ~ 5 7% & (survival rate) ~ % 7 # (development

periods)
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Transmission biology of two tomato begomoviruses by Bemisia tabaci
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Tomato yellow leaf curl disease (TYLCD) can cause yield losses as high as 100% in tomato and is
emerging as a serious threat to global tomato production. TYLCD is associated with a group of
phylogenetically related viruses referred to as Tomato (yellow) leaf curl viruses. These viruses belong to
the genus Begomovirus of the family Geminiviridae and are transmitted by whiteflies (Bemisia tabaci).
Studies have shown that the invasion of begomoviruses into a region is correlated with expansion of
whitefly population. Surveillance of tomato fields in Taiwan revealed the progressive displacement of
Tomato leaf curl Taiwan virus (TOLCTWYV) by Tomato yellow leaf curl Thailand virus (TYLCTHYV) from
2007 to 2009. To determine the cause of the displacement, we compared how efficiently B. tabaci biotype
B transmitted TYLCTHV and ToLCTWYV, and investigated whether these viruses were transovarially
transmitted to offspring of the whiteflies. B. fabaci biotype B transmitted TOLCTWV with minimum
acquisition access period (AAP) of 1 hour that was 1 hour shorter than the TYLCTHV minimum APP.
The transmission rate peaked with a 24-hour AAP for TOLCTWYV and a 48-hour AAP for TYLCTHV.
Viruliferous whiteflies could inoculate TYLCTHYV with a 2-hour inoculation access period (IAP), but the
time for successful inoculation of TOLCTWYV was 6 hours. The transmission rate peaked with a 12-hour
IAP for TOLCTWYV, but the highest transmission rate for TOLCTWYV can only reach to 50%. The results
indicated that B. tabaci biotype B transmitted TYLCTHV more efficiently than TOLCTWV. The study
also demonstrated that B. fabaci biotype B transmitted TYLCTHV transovarially with the progeny of
whiteflies remaining infective. In contrast, there was no evidence that transovarial transmission of
ToLCTWYV by B. tabaci biotype B occurred. This virus-vector interaction may contribute to the rapid
spread of TYLCTHYV in the tomato fields within few years of its arrival in Taiwan.

B 4tie (Key words) © # 5 fs (Bemisia tabaci) ~ & % & & 41 ¥ Jj # & (Begomovirus) ~ ## I

# (Geminiviridae) ~ .7 @ 4§ (transovarial transmission) e @ 3% (vector

transmission)
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The effect of life history traits on the relative abundance between model and mimic:
a preliminary result based on literature survey
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The classical view of mimicry and frequency-dependent selection, found in most textbooks, is as
follows: predator aversion to the appearance of warningly coloured (aposematic) species is exploited by
edible prey — Batesian mimics — which evolve to resemble their models. Batesian mimics should lose
protection when common because they hide among superficially similar models whose unpalatability
maintains the validity of their warning colours — if the edible mimics become too common the predators
would soon learn to ignore the colouration. Rare mimetic morphs should be fittest because of this
diversifying frequency-dependent selection, leading to the possibility of stable polymorphisms if several
distinct models are imitated by a single species. Although still generally accepted, these traditional ideas
of frequency-dependent selection in Batesian and Mullerian mimicry are now under strong attack. For
example, the factors that constrain the commonness of mimic are yet to be clarified. If the offspring
numbers between model and mimic are equal, the rarity of mimic must be contributed by higher predation
risk or mortality. However, the higher predation risk of mimic contradicts the prediction of Batesian
mimicry and thus the relative commonness between model and mimic may correlate with differential
reproductive strategies. We extracted data such as egg number, clutch size, and sexual dimorphism of
co-mimicking species from literature in order to elucidate whether reproductive strategy determines the
commonness of adult in environment. The results of this study can possibly be used to interpret the

distortion of model/mimic commonness in some areas of S.E. Asia.
M4t (Key words) @ b X #t ik (Batesian mimicry) ~ #32 P (Lepidoptera) ~ /K £ =32 % (/K

selection theory) ~ %47 % 7= (frequency-dependent selection) ~ 3 & /& 4

(predation pressure)
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Investigation of three exotic Dacetini ants from village and town in West Taiwan
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Gene recombination of Autographa californica multiple nucleopolyhedrovirus
(AcMNPV) like baculovirus
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AE T femz & IR G Y 0 A d - fR A FIR LT (restriction enzyme) B EF ¥ 4o
B R S MBS (Autographa californica multiple nucleopolyhedrovirus, ACMNPV) 1& & 4 fi2

4 P opd T RPERE A AMNPY hd i S£9 2 & RiEP: 5 £ M4 (Maruca vitrata
multiple nucleopolyhedrovirus, MaviNPV) eh% — {£3F 1 tw%e NTU-MVe 3R]t 4 7 i 28 %
BE2 A F D ACMNPV 22 MaviNPV g 418 » R A F ek ihE vidrd 4 2 %8 ?/?5-%- o
G b 25 ACMNPV-R » i % 57 § 57 0 & ACMNPV-R sk T+ F 3 « Tachfk
¥ 5 5] MaviNPV chfk 48 A 5149 17 » © AcMNPV-R ¥ 2 5 & 48 (polyhedrin) & %5 % #
MaviNPV £k 7148 o ACMNPV &2 MaviNPV 2 4 7 #¢hd < Fe i > © 5vé 7 ACMNPV-R 2 % & 48
AT AP i BIdeY AP 4 AT I MorE 2k E Acorf 152 a5 4 RATF T %
* wint b Ac orf -l 8 MV-orf04 (Ac orf-11 5l A F) 2B > 3 & 5 F 5 %24 8.8kbp -
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# PCR # AcMNPV-R } 12 % orfll £ % 9 kbp ch % Bl H5 2 5 it 2 % » # 2p B Big
3 i‘ P o 1% @4 (transfection) szt # 22 ACMNPV 7 4 g B 5 “Thi il o AFT 7 2%
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M 4tie (Key words) © 4c 8 35 Rist: § & 8m 4  (dutographa californica multiple
nucleopolyhedrovirus) ~ & * g7 % & 854+ (Maruca vitrata multiple

nucleopolyhedrovirus) ~ % 21 # [f] (host range)
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The starvation resistence roles of fatty acid desaturases in
Drosophila melonogaster
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*F B AT E g R FL H 47 {rfF Desaturase ¥t R AR R T 0k o R BRI T F R 12
* o R ;% UAS-Gal4 system/RNAi é_#.i’ T il R % IR desaturase (desatl ~2~F) > 2 ﬁ?}?%iﬁsm
A FEA 0 ¥ R T S5 2 F o i B 4 IR Desaturase (hF HBFE R AP AR ZE Bw
¢ (Oenocyte) ¥ i & % I desat] » >l dRifi B % F L4F 4 R (p<0.05)> # - desat2~F ¥ &
EPREF LR A AR * RNAIL ' M desatuase & & 0P %% o desat] eh% a7 = F X igHh 3 -
desat2 ~ F A& > &7 desat2 ™ % desatF § ## o Ap 3 A4 2 775 o ¥ ¢h frgippe2 Bl o i
TS A% B R £ IR desaturasel/2/F » B g 9s 5 B bk (82 LR S 2088 0 ~47% ~
~59% ~ 62% > FLP| % M B IFARID B b e 3N TR UKy ih 7 £ RIS > @
IERAREE 1 ) B S

B 43w (Key words) © % ¥& (Drosophila melonogaster) ~ i f& (Adaptation) ~ &£k i# 35t (starvation) ~
"gdnpc (fatty acid)
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Cloning and expression of the chitinase genes from
the diamondback moth (Plutella xylostella)
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Chitin is a characteristic feature of insects. Chitinase plays indepensible biochemical function in
chitin metabolism and already well-characterized in many species of insect, however, current knowledge
on chitinase is very limited to the diamondback moth, Plutella xylostella. The P. xylostella, with its high
reproductive potential, short generation time and characteristics adaptive to adverse environments, has
become one of the most recalcitrant pest of cruciferous plants worldwide. In this study, we have cloned
the chitinase family of P. xylostella (PxCht) by using degenerated PCR and RACE-PCR strategy. Base on
domain analysis of the deduced amino acid sequences and the phylogenetic analysis of catalytic domain
sequences, we identified one group I and III and two group IV chitinase-like genes from P. xylostella.
The deduced amino acid sequences of all PxCht genes contain four highly conserved regions (CR) within
putative catalytic domain and one conserved residue E within CR II, indicating enzymatically active.
Analysis of expression pattern revealed that group I and III chitinase are expressed at almost all
developmental stage, while group 1V is only detectable at larval stage. Moreover, group I and III chitinase

were expressed predominantly in carcass and group IV chitinases specifically located in gut tissue.

B 43w (Key words) © - ¥ (Plutella xylostella) ~ %~ F fis (chitinase) ~ £-i# 3§ 1§ cDNA % =4 % &
fed & F 5 (RACE-PCR)
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Dpp signaling in the development of the asexual pea aphid
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The establishment of body axes in the early embryo is a long-standing problem in developmental
biology. During early embryogenesis of Drosophila melanogaster, the zigotic decapentaplegic (dpp) gene
and its inhibitor short gastrulation (sog) gene play an important role on the Dorsol-Ventral (D-V) polarity
and germ layer formation. Dpp signaling is highly conserved with other holomometabolus insects, but it
is the ancestral role in hemimetabolous insects is still unclear. Pea aphids is a good model to understand
how establishes the D-V polarity and patterning of the hemimetabolous and the pathogenic and
viviparous insect and we found five dpp homologous genes and one sog homologous gene in the genome
of the pea aphid. Therefore, the purpose of this study was to reveal how to establish the D-V polarity and
patterning of asexual pea aphid embryos through 5 dpp homologues and the sog homologues. Our
preliminary results showed that Apdppl-5 genes were expressed uniformly and Apsog transcripts
restricted to anterior of the oocyte and nearly oocyte nucleolus during oogenesis. During early
embryogenesis, Apdppl-5 were expressed uniformly and only Apdpp5 were expressed the special pattern
at anterior and posterior germ band at the middle embryonic stage that are different with homometabolous
insects. Apsog transcripts were expressed at one side of the embryo at middle embryonic stages. In late
embryonic stage, only Apdpp5 genes were expressed at head and dorsal posterior region. Apsog was
expressed at central nervous system (CNS) that was conserved in flies, beetles, and fishes. These results
suggested Apdpp homologues and Apsog wasn’t playing a role on the determination of D-V polarity and

Apsog may play ancestral role on CNS formation.

Keywords: Pea aphid, dpp, sog, D-V polarity, D-V pattering, CNS
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