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Genetic approaches for controlling transmission of mosquito-borne diseases:
focus on dengue

Anthony A. James
Department of Microbiology and Molecular Genetics, School of Medicine, University of California,
Irvine, CA, 92697-4500; Department of Molecular Biology and Biochemistry,

University of California, Irvine, CA

Genetics-based approaches have been proposed to control transmission of vector-borne pathogens.
Strategies for both population suppression and population replacement of mosquitoes have benefitted
from the development of transgenesis, site-specific recombination and targeted effector molecules.
Advances in the development of vector-based genetic control strategies for preventing malaria parasite
and dengue virus transmission have resulted in tools that in laboratory trials either suppress completely
mosquito populations or render them incapable of transmitting the pathogens. The latest research will be
presented on the development of a flightless-female strain for population suppression, a virus-resistance
gene and the social issues for using genetically-modified mosquitoes to prevent transmission of dengue

viruses by the pan-global vector mosquito, Aedes aegypti.

Key words: transgenesis, site-specific recombination, vector-borne diseases, genetic control, 4edes

aegypti
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Coevolution, phylogenetic history, and network structure of a specialized insect-plant
mutualism diversifying on young oceanic islands (Phyllanthaceae: Glochidion;
Lepidoptera: Gracillariidae: Epicephala)

David Hembry

Center for Ecological Research, Kyoto University, Otsu, Japan

Biologists have been fascinated by specialization since the time of Darwin. Many hypotheses have
been proposed to explain which factors promote the evolution of specialization, but few studies have
examined how patterns of specialization vary across space or time within a mutualism, or how they are
influenced by the process of lineage diversification. In obligate, pollinating seed-predation mutualisms
like those between figs and fig wasps (Moraceae: Ficus; Hymenoptera: Agaonidae), yuccas and yucca
moths (Agavaceae: Yucca, Hesperoyucca; Lepidoptera: Prodoxidae: Parategeticula, Tegeticula) or
leafflowers and leafflower moths (Phyllanthaceae: Phyllanthus s. 1.; Lepidoptera: Gracillariidae:
Epicephala), specialized insects pollinate the flowers of their host plants and oviposit into the flowers so
their larvae may feed on the developing seeds. These interactions are marked by extremely high
species-specificity. In this research, I examine the phylogenetic history of codiversification and patterns
of specialization in the leafflower tree genus Glochidion and their reciprocally associated clade of
mutualistic Epicephala on continents and on young oceanic islands. Glochidion and Epicephala have
co-diversified recently on young oceanic islands in Eastern Polynesia in the south Pacific. Phylogenetic
analysis reveals that both Glochidion and Epicephala have colonized Eastern Polynesia recently, but the
colonizations are not congruent; two Epicephala clades of differing age are associated with a single clade
of Glochidion in the region and the two taxa have not cospeciated. I then examine specialization and
network structure in this mutualism on volcanic islands in the Society archipelago in Eastern Polynesia.
In Asia, species-specificity in this mutualism is extreme and often one-to-one, but in the Society Islands,
specialization is clearly lower than on continents. Combining phylogenetic and network approaches
reveals that the proximate cause for lower specialization on oceanic islands than on continents is the
multiple colonizations of Eastern Polynesia. Finally, I show that other moth lineages which have
antagonistic, rather than mutualistic, interactions with Glochidion in Eastern Polynesia show different
patterns of diversification and specialization than mutualistic Epicephala. Present research is examining
the ultimate factors that determine network structure in this mutualism, as well as whether the patterns of

specialization observed here are evolutionarily stable.

Key words: coevolution, specialization, cophylogenetics, mutualism, Lepidoptera
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Monitoring of population fluctuations of stored-product insect pests with wireless
sensor network in rough rice storehouses

wEE S G sgpe
Me-Chi Yao', Chi-Yang Lee', Hsiang-Wen Chiv?

AP EL R R ERRTRY B b
Applied Zoology Division, Agricultural Research Institute, Council of Agriculture, Taichung City, Taiwan
‘AR L ELR g R ERRT A1k
Agricultural Engineering Division, Agricultural Research Institute, Council of Agriculture,
Taichung City, Taiwan

A %%ﬁﬁ£@40”2ﬁ’ﬁﬂsmaupugg 2 fBFRA BT o F) A o BE s
ﬁ)—%—&? BBREFZ 2T FARZT E4 AFd 5 )?47&:?,“1&:‘.% fs2. T B EFR AE%
A YT x£4ﬁ§m1¢&’T@W$wp@vLmyw%gﬂg £ SR R

(wireless sensor network) 2_ Jis % & 7R EER B 18 TR uﬁ: TR A 2 T BORE EARY > ¥R
ﬁﬂ‘?%?ﬁiﬂ’%if oA BRSMT > FIRTHEF IZ PTRERZ ‘Lﬂ. CERAPMERT P
13-4 mﬂﬂ - Tﬁ’:&‘iwﬁtﬂﬁﬁﬁ”’éﬁﬂ@éﬂ;*’Pﬁﬂ**' EREHENER

iﬂg,%¢g@¢& IBWAPERZAEFEL - FIAAYFR G (BAT) FIATHRE
AN ST A RAIE (Fd)- P30 h (i) O3S 280 » BEA%2 7R - UK
Eoa RN AR AL MEP AR THLFA NI M A ANE (52) FRRES
THFARMENE S FEA - THFAY o v EE (Rhyzopertha dominica) ¥ % > 2 & p
BFAREF TR 7 AR FA AL ] EPBASERE T AP 483 188 s HEER
TET LY T

M4t (Key words) @ # SR P4 B2 (wireless sensor network) ~ #2232 . (stored-product insect
pests) ~ *2# ' £ (population fluctuations) ~ & (Rhyzopertha dominica)

=1 CEH 305



Al-2
FEPFPTRM A AR TP RERHFHET AT L 2
Effects of insect-proof screens as a physical barrier on the population density of
stored-product insect pests in rough rice storehouses

¥eFEE ST
Me-Chi Yao, Chi-Yang Lee

Frreb Ll g R EFRTREY B P2
Applied Zoology Division, Agricultural Research Institute, Council of Agriculture, Taichung City, Taiwan

DM A K D BRI A DIRERD Y 30 L2 BT
BEP O FERIFDPUBBES BN AT L A2 T R HEAS
BT AR FS o SRAITRLT A N B ARKRAT VB R SR

FTHFLAR  BRNETRSES OTEEZTAES S 31351794 & o A g T AEkAs
BE2160 & 0 SEEATABAL 64 89% A4 2 T AR R0 BN R AR O B
2 pF o> 0 ik (Sitotroga cerealella Olivier) #c® & % > i 1111 & > P B fc2 61.9% - 34
(Rhyzopertha dominica (Fabricius)) =x 2. > B 8 583 & » ik 32.5% @ B e e ApFak 9 B 2 P>
WEEBRG - ET9.6 & 0 Bz 499% -k Rz 0 HE632 8 0 (F39.6% - B AR
WIEfR  FER V% MATEART A~ Gondic® > B¢ 32 B E ApTRASRLF A LG P A
3% o

B 43 (Key words) © ## 25 % # (stored-product insect pests) ~ [ fi % (insect-proof screens) ~ # i
(Sitotroga cerealella Olivier) ~ 32 & (Rhyzopertha dominica)
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Host age preference and influence of temperature on parasitic ability of
Dirhinus giffardii, a pupal parasitoid of Bactrocera dorsalis

Fhp ' EEt LR
Po-Yi Tung, Yi-Hui Wu, Yi-Yuan Chuang

"M mLBRLp &
Department of Entomology, National Chung Hsing University
PR ELR u R R R £ty

Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan

AR (Dirhinus giffardii) » 32 P ~ - ¥4 (Hymenoptera: Chalcididae) - > #
i F A o AEKRAH N F LB EAL S 5P (Bactrocera dorsalis) 17 B 4 B iR (7 4R

FoBERAE - pFARTE- AT A L2 BFoni o BY FANEZ PR F U FERFE 2% &
FANE A PHUAML 6T%FFHFLE B FAH L pRUBERAFFLE - VTHIARR

RAMATRFERTHLS SFWUHF L4 B%7 > BRI DR CRF AL BT
10°C ~ 15°C ~ 20°C ~25°C ~ 30°C ~35°C > ki 5 12L: 12D end £ 43¢ - 873 PR R T F 4 9%

AR R AT o 2 25°C 2 30°C T HFAMANMH LGS 1432 B ABTEGFG RFL
AFRNEAE A R PR AN 191 % 2 144 = v"iiéa*fg;)i P ppd 4 E P a3
vr;if—)- ,L;}\ . mﬂffF"“xi’ ﬁﬁfr.c LL_?.; 4 4% "L_/E)i,ﬁ%’\ 15°C TR B 71,1' 3 ﬂ); ‘I%’ 4 5 35°C pf;%,#i

e sy m kg o

M4z (Key Words) © # X R B -] ¢ (Dirhinus giffardii) ~ i % 2 ¥ (pupal parasitoid) ~ 4 = 4% F &

(Bactrocera dorsalis) ~ % # x4 (parasitic ability)
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Evaluation of the attractiveness of plant volatiles to female oriental fruit fly

FH- M

Yaw-Jen Dong, Chien-Chung Chen

FRELELR § L ERR TR b0
Applied Zoology Division, Taiwan Agricultural Research Institute, Council of Agriculture,

Executive Yuan

R S R BN T SRR R P R HI R
FRR G RHRED RS AL S TR %=k o PasTba 2 Bb Z {52
AEEVBER LS > SxSx2m’ A b EE L R FusreA 2 1P AR FE 59.9% Ao H 4t
LD FBIEA L AT FIk o N RV RM R I PR L ST ek B
THEPLFET AT A2 1416 p ¥ 1 P T304 5 5 824% 0 33 13 p#er L A gy
PRS2 28.0%¢ %0 ¢k g g RITE L e e R AR AR S B B TR S R s
BFBACE o AL EH b P B ITE S A A S el 1 PSS 429% 3 H b
B e kAR T 2 12.2% 2 HR e 2 0.0%° @ B & Fd FoRkfRe e P TR S A H L
SRS 1 P AT L 3T0% TR FF O E BRI kR AT ez 19.0% 2 $HR ez 0.2%:°
RRES RN GE N R A e AR L 5k B AR AR & Jd ok
[EE NI T B EE - Sk RIS B F = 208 E S

M4t (Key words) @ & & % 7 ¥ (oriental fruit fly) ~ {£ 47 423 $4. = & (plant olatiles) ~ 3% »%

(attractiveness)
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The comparison of trapping effect of yellow and blue sticky paper to melon fly
(Bactrocera cucurbitae) in field

LR
Sheng-Kuan Chen

(S - S A - S

Tainan District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan

ROIRRWELT A S GG P BRI B Ak 0] 2 BEd HH % R s g 5]
Pl o MAARF TG R I HATIBE L A o AR 25 By g A A
B aogmfra i jianiied b o AP AERY F P RFER2 BEEKF A2BEIRRET (FE

TER) KER S AERE AR (rsﬂs*’%# P FFEERPTRIF N E G 21.5cm x 15.0 cm)
é4% o TR AR o LA SR R ﬁZ%ﬂ?k—i’#?QESio%%A%%%
H2 T fdco s d Ak M*p 34 B/EZENA A FARAITE E 740 BN LRV HE -
€5 o %ﬁ%}?’é’i&&ﬂ v B TIEE 779 LRSEA  Adph s 702 §/EAEA - & B w4 E
S L X% éx1$03ﬁME¢ o EFdARA L 238 B/RARM o AT RFEFLA
e %—Uu 20.7 & /3% é‘_h s A PER S 27.0 B/EARN o A B B Rz B4R 0 $a0d

FoARFT 2 oS ¢ 3R 5 5 2 A FI ARG E LAY B2 B PELE -
¥oob R 2 S A FIR Paf,{.: ’% ¢ 2 FSANEARFIAFW NEEANE 1 HEDR
TS ARG ARG ¢ L 5 0 B AN 2 T Bk B 5 273 B/5RAEN 0 A rER
BB o5 345 BARAEA 0§ ALXKGES 2 TR A HE R NG 45 LARAEN  AtpAKFE R T LS
& /3R FE I o

B4t (Key words) @ kA (sticky paper) ~ A F ¥ (Bactrocera cucurbitae) ~ 3% 5! (trap)
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Study on the effect of integrated control with alarm pheromone of thrips at grapes and
guava orchards in Taiwan

;r‘i;/\‘qvg;\fp;,,;@ e N 23—3_

Chau-Chin Hung, Wen-Lung Wang, Cho-Yi Wu, Chih-Hung Chang, Hui-Yu Li

BLELEEFAFR%RT 25 FHe

Division of Bio-pesticide, Taiwan Agricultural Chemicals and Toxic Substances Research Institute, COA

ENBHE AT E 2 AT FFE 5302 89.6% 32006 £ 9 7 Axa B[ty & RAAL
ﬁ~i“ﬁ«ﬁ%‘ﬁa%mﬁﬂﬁﬁ”%@’uimn&8”k¥%“%#azé%%%@’
ﬂ}’wﬂ]%%’ FRFFEVIRR FHRF VT FEHFPREFLTRE TS > T xR
%‘— RS ENFRF 0 F 25 AR R - kY SRR F R 4v%‘@]%§q\%"ésﬁ*w ¢ Zb A
I ﬂoﬁv'ﬁ;w&a HLE -AHFRLIERDIEF A HRLZ 2 F 5 F ot
AEEFTARNE TN F RS T T FFL A EL P RF VERTEF AT T o5 E
#3&1%}“?&'&#}5 PEFERG I CHBESB L 497%579%  AEEXRFRFEEF I
42%~359% * HME 2 FFEFASERFRFFEDISTS T ~'24.9%’$%ﬁ€?v:% 33.9% o
wbtsp,rp%c»,amﬁés**%/?',Trrfm/@?ﬂ_ FE AT FTEMTEN55% ¥ RBRARER
F4=%27 % (£ 868 mm I 21.10 mm~ % 7.51 mm I 1649 mm) > 53 » £ BT H 5
(Frankliniella intonsa) 7 P 15 » Bom @] % acid = g% o Ft > Fﬁm@] Ed ABRFRm I 2 %HRFis
FRHMSESTRF AR EFNY I ENFRFFEFICFS ® 005 ha>
2012 # 81 % 2013&4 IARAE b oeni B A W S 6925.2 93738 SEACE RS BT A
W5 50~ 69.3% T A 92.8% > B b5 BN B LK o

M 4Eie (Key words): | & (thrips)~ # 4 ¥ ;& % (alarm pheromone)~ § § (grape)~ % %15 (guava)

% & B s (integrated control)
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A simple method for Probit analysis by EXCEL

R
Ming-Yao, Chiang

B RS

Taiwan Agricultural Research Institute

EEERD P BE AR o F 2 F el = 03 BALE A F A RF iR Y
RO M RTRE-ALT o FREARS FAF RDA S BMEEARS BT EF BEFFER
S Al Sl % o W P TR A 5 @A 47 (probit analysis) = #4% E 4 47 (logit
analysis) 73 ;8 RBRf (250 o AR B A B nB ok BEKY L FHFEY B FEL T R
Lk kR (LDsp) & 90% R~ kR (LDg) > MiTis EHEP & fend o ¥ T;' VR T

HLe 45 % 1595 SAS ~ SPSS H St £ EHMA BB F A A1 B RFAEY > Ka b
XAV E BREFILE ’”ﬂé’*izfﬁexrzﬁ-ﬁ CAE g AR AR R R ;’E*ﬁ‘@i%}%\
F oo FiE- 4 A 3 E o9 Microsoft Office Excel #1848 > 11 # H p 22 .’rﬂ'gjﬁ:izn\ﬁ} 1B ¥ i o

BEFFERE R FELSTE 2 T HE D] PROBIT A 4fchigs » ¥ 7 B HUF oo RF - ©
K434 K- e oo A2 g As 3 1% EXCEL ##8:2 (7 PROBIT 4 {7617 % o

M4z (Key words) @ % % @ 4 17 (probit analysis) ~ £ #cik 7 )k & (Lethal Dose 50%, LDs)
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The toxic effect and resistance of novel insecticides to Eygpt mosquito (Adedes aegypti)

LR SNERE N EY B i
Wang-Jhong Wu, Shun-Cheng Wang, Fang-Yi Wu, Shih-Ying Huang

PHPHEFRR L BEFE

Departmant of Environmental Engineering and Management, Chaoyang University of Technology

B2 prdk (dedes aegypti) & WihE A B E R pIr2 - AT EH AT T B2 0G
Ao B 2 sl G2 F B &k 2 Bk BRI E AR B g 2 )R AT E A A
Kig* 2t oo PRI AERPIFEESE S BorG R E RPN LB R U RS2
B ERIPN P P RARREEF R F R v VR I i ¥ - R 2 FE AR
-0 MBI AP I RIRER| 2 B E LB AT REFHER L LB oy Bk 2013 25
2 ﬁiii*ﬁ“f £ % %2 Deltamethrin 2 # B &% > # RR, ("1 LCs % '“ #27L#) 2 RR, (12 LGy »
Wi L E) S wl L 36.8 3 46.2 0 B U 3] Z#]4e Abamectin ~ Chlorpyrifos 2 BTI» 2 RR; 2 RR,
E35h 1.9 & 3.7 2 B > & #7117 % %44 2 %4- Emamectin benzoate ~ Indoxacarb ~ Fipronil ~
Spinosad > F|# RR; 2 RR,35#%. 0.7 2 33 2 FF > ¥t “% Emamectin benzoate % A % @& * + » &
Sefft o BAREREE Z pixis 0 ART 5T R 2B o 9 Rpnix AR A Kpk ovE- £
< Z 8 56 Az Chlorpyrifos 7 B @2 > 3 RR; 2 RRyA M 5 5.6 2 7.9 fr & H4 2 miix
2 2013 £ 5 % srir g §8852 Chlorpyrifos 2 54 ] (BTI) AR 5 &% K& > ra g% &
# 2 Deltamethrin B| 3 $=.% 2. L& | o #73| & |4 Spinosad AR P ¢ IS8R I B R * 2 B4

M4z (Key words) @ # % saix (dedes aegypti) ~ v S zaix (Aedes albopictus) ~ ¥ | (pesticides) ~

% & # (dengue fever) ~ #% |4 (resistance)

312 BEE&SE=T=8F=~I}



A2-2
o Rtk iR EL B2 MRS S RS FREE 2 B g M
Amino acid substitutions and intron polymorphism of acetylcholinesterase associated
with mevinphos-resistance in diamondback moth, Plutella xylostella (L.)

Eorig 'R mA LT kg
Shih-Chia Yeh, Chia-Li Lin, Hai-Tung Feng, Shu-Mei Dai

IEERIC R 2O ¥ 5
Department of Entomology, National Chung Hsing University
‘R LELR ¢RI A KRA R

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

‘| F & (Plutella xylostella L)) &+ F @ nE 8T A £ A k- B 07 e i®H* 41
BEREEp: LA B @RA B TUREEFEEARL - E - B BHRAE
Ao RN T ABRBY AR A FREHETE A AL FERZ L E T F 2 1981 #
3 VRMERERE O T UE ’iemzm SHM #ifd & 5@ > 83% hiB i fipteakfiq A 7 1
(acetylcholinesterase 1, acel) % F = ¥ i@ + "2k & ¥ (A298S ~ G324A ~ F386V) e iR %
(G892T~GI971C £ T1156G)- -] %iﬁ*- + 7 7 TCN (T/T892, C/C971, t/G1156) % % K F]dl hracel © >
BPEF AhE R G 282 Bdk A ¥ > v 77 gt (2/g892, g/g971, t/t1156) ¥% 4 A acel Hp &+ A
B 1S Bk A o ST L Z BIRARER L] FRHE Y RREEARFDLI > AP T F A
FIr B2 2 A FAI g BE 2 75 get T4 A1 TCN R % acel i SHgy 2 SHMron 2 713
BloRBeFirRTAERE S Fo 8% E M (- ) SHMon & 8 ] FIAEE < e chdft it SHyy
& FES‘ £ 50 % 5 (= ) SHMren & & ) Fibhene ARG i is 3 2 73 A7 A2 B 8 SHyy & 4 732
Po BT AiEs B R pORAMRE 8 FAHE Y A S FERG M -

% :i"!

k=5

M 4@ (Key words) @ -] ¥ (Plutella xylostella) ~ ¢ fi %4k fig v (acetylcholinesterase) ~ fi% % & 4

?,; (enzyme kinetics)
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A ARG e Fz‘,"\fﬁ @ (Eocanthecona furcellata) 3 & #L % ek
(Spodoptera litura) % - ¥ & (Plutella xylostella) % $.2_ 3%t
Predation evaluation of Eocanthecona furcellata fed on larvae of Spodoptera litura and
Plutella xylostella based on life table

ﬁ g .f;;ﬁx As ’?z"& ~
Chih-Chun Yeh, Shu-Jen Tuan, Hsin Chi

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

+ e chfﬁ % (Eocanthecona furcellata) % & #Fi% 54+ ¥ Lendf apbe B> Hi & endf &
Hh L p 2B opl ¥ s (Spodoptera litura) ~ ¥ v Y- (Pieris rapae) - %M (Plutella
xylostella) ~ 71 5 % ¥ (Spodoptera exigua) % o 5 71 f#F sARvjty % % e T f 2 B 0 AR
Sl Z AL A w s FUAS B L G4 MR R 25+ 1°C JRAR 60+ 10% 1EE T AT E e
“ﬁfﬁ‘??ﬁﬁ MAeEEF IR SR IR RIAZ fﬁ?*ﬁ?‘lifﬂ (r, A, Ry, T) &5 5 0.1265
d', 1.1348 d, 325.8 offspring % 45.8 d - 3 & /| 7::123*‘4“\’{% ‘?\E % 0.1389 d', 1.149 d', 292.4
offspring 2 40.9 d - 4f G4 ,uﬁkdvﬁmﬁ% % & & cR R F’ £ > 4w L 8.63% 613 % -
B OEEFE RN S5 5 863.1 2 644.1 2 F 0 X { B B-G i‘_,irf‘f;’?%%iﬁﬂiﬁ“ SR I A A &
AT L RS MR a2 REF S 7 TR R FEOERES LT A HEREY Y kbR

SRt A A B LEF R

M4t (Key words) @ & 24 & % (age-stage, two-sex life table) ~ F msfe 15 % (Eocanthecona
furcellata) ~ # % ¥ (Spodoptera litura) ~ -] E & (Plutella xylostella)
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Metarhizium anisopliae as a Potential Biopesticide for the Brown-banded Cockroach,
Supella longipalpa (Blattaria: Blattellidae)

Li-Cheng Tang, Yu-Ting Ni

The brown-banded cockroach, Supella longipalpa (F.), is one of the common household pests, while
Metarhizium anisopliae (Metschn.) Sorok is an entomopathogenic fungus, which is safe to human,
mammals, and environment. The pathogenicity of M. anisopliae against the brown-banded cockroach was
evaluated using the common household pest management techniques i.e., spraying, bait, and pheromone
trap. The most effective control measure was by spraying the conidial suspension directly on the
cockroach at 25°C. When sprayed a suspension at 1.6 x 10® conidia/ml, the mortality and LTs, value were
78.3% and 9.8 days, respectively. The trap containing conidia combined with fecal extracts or/and food as
an integrated application method was capable of enhancing the fungal infection. The treatment of
cockroaches with conidia in combination with dichloromethane fecal extracts was found to be more
effective, causing ca. 55.6% mortality. Moreover, application of methanol or ethanol fecal extracts
combined with food resulted in 35.6 and 23.3% mortality in comparison with only 23.3 and 14.4%,
respectively, by treating with methanol or ethanol extracts alone, indicating that fecal extracts applied
together with foods could enhance the insecticidal activity. The suspension was sprayed on the surface of
different materials commonly used for interior decoration in which those with smoother surface caused
higher mortality; for example, plastic, tile and glass were higher than stainless sheet steel or wood. Our
assays using a ratio of 1:10 (exposed: unexposed to conidia) resulted in 30.0% mortality in healthy
colonies, indicating that M. anisopliae can be within S. longipalpa populations. Therefore, M. anisopliae
could be a potential microbial agent for managing this cockroach when applied alone or in combination

with food baits or with the bait stations containing fecal extracts.

Key words: Supella longipalpa, biopesticide, Metarhizium anisopliae, horizontal transmission, fecal

extracts, food bait
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A study of life history of Anastatus japonicus (Hymenoptera: Eupelmidae)

FHRE SRR
Shu-Yu Li, Tsui-Ying Chang

L B FE

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

L i) ¥ (Anastatus japonicus) 2P ~ %] ¥ 4% (Hymenoptera: Eupelmidae) 1% 2 ¥ >
PEAHEAFA M2z PE A o A RABEEKILEUEA R X R (Hippotion celerio) P&T T M (T
ARAFPTHER SR 215202528 2 30°C IR T 0 THL M PHE T I B2 BET

PEA S T5 1100362151142 2 129 p > vpaet Anl5 0:6-15:1-2:1~1:12
21155 8T iRk MR 134°C § 2a4EE 2039 P A o ¥ ¢t 220525 % 30°C ®E T 0 Hupse
PEED20CH4348 170 5 B E X250 Ep AP R fo- 2 %A £ 12 25°C 16.0 fr 142.7
FoP BB 0 12 200C 2 3.0 e 1237 Rt S 2 0 @ 2 30°C 2 F p AR fo- 2 AP 4l
fr66.0 4P 2 it 2 10 25°C A A RFTER P APFHRYISI pRLIEF -

M4 (Key words) : T "8 |- #& (Anastatus japonicus) ~ # % ¥ (life history) ~ & # (longevity)
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Preliminary of morphology and application of Anastatus japonicus
(Hymenoptera: Eupelmidae)

ZHRE ~RATIRE ~ RE W
Shu-Yu Li, Jhe-Wei Chang, Tsui-Ying Chang

CEN RS $E LT

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

T Hg | 3% (Anastatus japonicus) -8 5 P~ 2% B i E S G P e BREE O B X HHx 05
i

—# W2 BFEAF AP PF AR N R GRR A H TO E E R EFR
it e Y a%k? EEL AT Pl i #ﬁfaé)f&*ééﬁé;m“f&% Tl SRR
P 20406080 2 100% LR 2T k&K > BABEHEBE (227 @Hv ) v
0% (F k7 A g) TEZHLIB < 12 100% }%fiﬁ%‘agﬁa%ﬁ%mﬁiu CE b MR F A
4LiE AL X 1 (Hippotion celerio) P % 4°C MR 4 & 20 P {8 > T AL [ 44 H & 4 32 70% o+ o>
4 E39-42 pis i 40-50% 2o F A4 IR KTl g 2t 4510 fe 15°C KGR 4 R 1-6 i
BEHT ALCIHEL T 3B FE 0% 2 Pl AR 1S T E R 331, A 10°C

MEZE2 B EG- 233005 97% 558 0 D epdt i 58% 0 @ & 15°C BIILd 8 i - 23
L 305% B o SRt L 64% 0 P ERTI S FE G T4% 230t K .

M4 (Key words) : T *8 -] ¥ (Anastatus japonicus) ~ 75 & (morphology) ~ % 4 & (parasitism rate)
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A2-7
SEYBRABEE RS IR ERED A
Molecular epidemiological surveillance for tick-borne pathogens in dog ticks in Taiwan

BER&ME -~ TH 4
Chia-Hao Chien, Pei-Yun Shu, Hsi-Chieh Wang

FREHEFLRER R TEAY

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

i&ﬁﬁ'—ﬁ}ﬁi{%ﬁd Rt R B RRFLha R BY e FF I AZ R B A
Mo RFTF AR AN SHYEL b F 4082 847 ¥ ] % Real time PCR & Nested PCR 34 %
g B R A Anaplasma spp. ~ Ehrlichia spp. ~ Rickettsia spp.22 Apicomplexan parasites F5 5 o
SEFRBFEED SFNAY 2 L SR XEth F A & B ERLE (Rhipicephalus sanguineus) %
Ao TG B INA R i (Haemaphysalis hystricis) o s = 5 Ep 8% & 4 Anaplasma spp.&8 Ehrlichia
spp. e F 1 5 & 11% (229/2092) » B 4 Rickettsia spp. = 5 5 1.7% (35/2092) > @ g %
Apicomplexan parasites 55 R 5 1.5% (32/2092) o ¥ ¢k > R gk b ¥ B Anaplasma spp.&
Ehrlichia spp.its 15 &_11.8% (10/85) » Rickettsia spp. s 0% > Apicomplexan parasites P| 5 5.9%
(5/85) -t s % W IF i 8454 % XL R (A phagocytophilum ~ E. canis ~ E. chaffeensis ~
Candidatus Neoehrlichia mikurensis ~ Rickettsia felis ~ R. coronii ~ R. typhi ~ Babesia microti) 3 4 &+
22 op R (4. platys ~ A. bovis ~ Hepatozoon canis ~ B. gibsoni) £ ¥ 11 A. phagocytophilum Vs {5
BB % 841% (176/2092) « @ B b R AR - F 10 BLukWE S BER L 29 4 2 B
CREBRA2MAFH L R % (A. phagocytophilum ~ R. typhi & B. microti ) - g4 % 5% @ {8 X
G401 2 RE A LI P E XU RO FRL DL -

M4 (Key words) @« = 5 Bg ¥4 (Rhipicephalus sanguineus) ~ % ¥ 5. &% (Haemaphysalis hystricis) ~

Anaplasma ~ Rickettsia ~ Apicomplexan parasites
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A2-8
LR Rfegkd U & AT S E R LR ST
Effectiveness evaluation of a-cypermethrin and Bacillus thuringiensis subspecies
israelensis on the control of Anophele gambiae in the Democratic Republic of Sao
Tome and Principe

wore g HEFT p T e Y e g
Ya-Ling Hsu', Chien-Fu Cheng’, Lien-Feng Tseng’, Jih-Ching Lein?,
Wei-Liang Shih'?, Kun-Hsien Tsai'**

oS BN P S
Department of Public Health, National Taiwan University
2o o 4 RT AT S EREBER B
Taiwan Anti-malaria Advisory Mission, Democratic Republic of Sao Tome and Principe, West Africa
HOEE S SF TSk LR/ ab iy
Institute of Epidemiology and Preventive Medicine, National Taiwan University
MEEES EE & ¥ 3 SR
Institute of Environmental Health, National Taiwan University

BB R IR E R gL %LIF%L - > @ 2tF FE ¥ Hpd v AL X4 (Democratic Republic of
Sao Tome and Principe) f 2005 # 425 {7 > W+ % p 2% »cf & (indoor residual spraying, IRS) i /=
#® (o-cypermethrin) 5 > EAfe B S d 41.16% 1 2.04% AL EY & RARERIXH A4
FLEN 0 2008 E Az i R4 B P&k (Bacillus thuringiensis subspecies israelensis, Bti)
AR A o AL LR F P for H A AR TR S AP AR TR
(Anopheles gambiae) 17 ¢ = 3% o % A1 1 2005-2012 & 3 p T3 % AR B Mk A 5 Agua
Grande ~ Lemba ~ Cantagalo ~ Caue ~ Lobata ~ Me-Zochi » # ¥ Agua Grande ~ Lobata - Cantagalo =
Bedr B R F M RA > HB = FRIRGET P TR R B K& A R 5 Lemba ~ Agua Grande -
Cantagalo ~ Lobata ~ Caue ~ Me-Zochi » # # Agua Grande ~ Lobata - Cantagalo = % = #x % & % i*
fax 0282007 ¢ 3 2009 E K F PN frs hREIT IR R FRE o F PN fos ok R AT
FHEA ARV AR RpET EFLE (P-value<0.0001); i&- 4 v+ #22005-2007 # & * IRS
212008-2012 & * Bi s xR R O AR ORBEBTRTFHEFLE (P P-value=0.0002 ;
‘b P-value =0.0455)- % p EixF B F L B -%,‘ % Caue fv Me-Zochi» ¥ & * Bfi =ty & % #B ;
#¢h3 BF AR5 Lemba -~ Cantagalo ~ Me-Zochi » # ¢ Lemba ~ Cantagalo i * Bfi 3 ix % &
F i > Me-Zochi & * IRS chaids R F I » R PRI F AR - BARAGERTF LY Hix
BREF R ARG BAFEFIS R S B A oo E v TRl -

T

M 4Eie (Key words) : b vt &7 3% (Anopheles gambiae) ~ I = % (a-cypermethrin) ~ &4 1 ¢ 7 &

% (Bacillus thuringiensis subspecies israelensis)
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A2-9
3 ke A X IeRE B ‘}%“ﬁé’f*ﬁﬂi%f}i@—? e %
Molecular diagnosis for the pre-elimination of malaria in the Democratic Republic of
Sao Tome and Principe
RERJRRE LR CREE E A REE TR Rl SRR S
Tsen-Ju Shiu', Chien-Fu Cheng’, Lien-Feng Tseng?, Jih-Ching Lein®, Chi-Tai Fang', Kun-Hsien Tsai***

R B Sraet E R Y
Institute of Epidemiology and Preventive Medicine, National Taiwan University
20 ARG AT S ERAKEEE
Taiwan Anti-malaria Advisory Mission, Democratic Republic of Sao Tome and Principe, West Africa
TREA B ERBFEL YT
Institute of Environmental Health, National Taiwan University

TR SESF 2aiEd 0

Global Health Center, National Taiwan University

BA G 2B EL IR p2 - o7 AT ;a%ww%¢ R g 8 <R A BRE &
Rowlhipici s i A BHEFEY EHEe b - BEDOREAFERY
(pre-elimination) fv% = F¥ £k 5 ; ~‘iﬂf #F (elimination) ° JE 7 & 2 2Rk ~ E R AR A i 4 y
el R éﬁﬁﬁﬁfﬁw BRiLES ‘iﬁi& R E R 2 AR AP IshE R 3 4 {rﬁ/rﬁ\
GERG-RCRFT A B RAL AT T b P sk Y HAEBR L T R T
MF L e R A ﬁ H R BE r?% 2 R MIRRRRL B - e R AR 0§ E
oA E R0 EZ 203 EF S ERARL CMEFLALRRALPD P SR AL
£ 2871 (pu g R o f1* L& R EPFR 4 F & (real-time polymerase chain reaction) «Etﬁln\#fr ,
Yot ﬁ?i/v\:*%ﬁﬁﬁﬁ’fﬁﬁﬁfrﬁﬁfﬁﬁi% 2 RACR AR WA G RIE ARG R 5 EEG TSR

LR AHAR AR NS E SRR LN RAFEDY ¢

B 435 (Key words) © & A (malaria) ~ i ‘f % #f (pre-elimination) ~ 4 + ¥ % (molecular diagnosis)
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A2-10
A E SR PR B2 R T R PR B 6
Effect of leaf essential oils from indigenous plant and attraction efficiency of
fluorescent lamp on Forcipomyia taiwana

Beie' gy Emgs e S mgR T ER g Y
Jo-Ting Tang', Yi-Ting Lai', Chia-Hung Tsai', I-Yun Chang', Sen-Sung Cheng?, Kun-Hsien Tsai'”

HEEE SRR T8 il
Institute of Environmental Health, National Taiwan University
PRE LA R Rk
The Experimental Forest, National Taiwan University
SR ABAE L L E
Department of Public Health, National Taiwan University

& B4 (Forcipomyia (Lasiohelea) taiwana) 1 f] 2dx > 5 5o PG A f > S {0 p F
B FIRRMC) o AR HAARTTRFEEY A RE AT E AL B E R 08 G A ILE
aTE }i%rTv Gleehi bl RERJPAFLF > P F W AP RBH A FIER R - AT LRI ARE 2
fez | 2 %E > B THRFAMEKIF I L AL AT EFEOREWILET I S %
ﬁ_ﬂ?f PR R KT A~ 2o ¥rds (Cryptomeria japonica) ~ 2 ft 2 (Cinnamomun osmophloeum) ~ 1%
L4 (Clausena excavate) ~ - £H# (C. brevipedunculatum) fvv 3x#t (Gaultheria cumingiana) % 5
BEFIHDE LR T SBEIHB DI RIL) 2B MG g B¢ 2§ oL
AEFHM R b E o HWER S 158 mglem® TR E 100% 5 ¢ SRAFE F 4 ok =0 iE o ok
B 5316 mgem’ ¥ 5 100%: 2 4t sfoo | FHE 3 H k& 9 31.6~63.2 mg/em® 7 i3 & 80% 14
o BRSNS AFTHERPEE L2 F 0 ¢ 2 RHITEEF (24W,2700K) ¥ Lk sk
(400~450 nm) #-] Zaxr L gl oo skt F O P RFIEF = B o AR W n
ARILEEFHRE D B A4 THEAFCRR AT A ) B ond o

M4 (Key words) @ o A4t 8 (Forcipomyia taiwana) ~ # 7% (essential oils) ~ p % £ (fluorescent
lamp)
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A2-11
¥ A 2+ 4 B RE (Forcipomyia (Lasiohelea) taiwana: Diptera) 4 i £2 3

Dispersal and distribution of biting midge (Forcipomyia (Lasiohelea) taiwana: Diptera)
in Taipei Basin

-

Hwang Ji-Sen

ENV 2 ABLRBRETFI ST RE K
Department of Earth and Life Science, University of Taipei

MY g A 2P (T 4 #RR R (Forcipomyia (Lasiohelea) taiwana Shiraki,1913) (78 #--] 2. 4x)

aﬁaﬁ aﬁ%&ilgﬁaﬁgﬁiﬁﬁ FRTEEAFTEET S NEAKREARISERK
v 2 o d\kﬁi.ﬂiyi‘ui‘ﬂ AR 2REFLAE 0T 22) AEF2HICLE TS
zéﬁ @zx%& ISR o A iy T AR B2 > ] Zixiad 34 panE
TR L T U 4252 BherA N AR (7 0 2009~2013 EHFRF Ak kiR 5 (ZkkR s RBR TR
BREEE) RHLAS S AR TR TR ESEFR G 22 BT RANE 1] e
(1 24.4%) ~ 11 Fe (24.4%) ~ 13 &d28.8%) ~ 27 J&e (60.0%) £7 31 e (68.9%) » o B » 3T & %]
2x fdokiP kB AIRRRTE 4 02002~2003 E R A A 2+ A AF R 118 e ] Zix2 BT

g KR (57.6%) B

(BF it 724%)0 5 3 %A & 1~176 §/20 min 2 [F o] 2 g2 A 3 L1 iE

FoRAEAGALT I H (153%) FRFATE B5%) Rk AHEF (5.9%) 2L FHF (5.1%)-

B2F (5.1%) 2F %% 25%) d BT L Bixe PRI LA PNEFLAFEFER R AL

FOFCRRIVTRUEY CRAGR EFFARFELER FT oD A FREN, 2 H HH2L AT

N R R N SN L RNT SN g C T S N ﬁm;hbﬁjgﬁﬁﬁﬁﬁ?opi
.@%gm,ﬁﬁXJﬂiwupiﬁﬂgaz:zm%ﬁgbw“wF wEOREPTARERF 2
EEEAEST 0 bR E T LR ¢Wﬁvﬁi?3é#°

ISl

M43 (Key words) © -] 2 4x (biting midge) ~ & ## #4455 (Forcipomyia (Lasiohelea) taiwana) ~ % #* 2

+»  (Taipei Basin)
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A2-12
MR M RE TR R GRS EE BB B2 R TR
Practical evaluation of Taiwanese freshwater Mesocyclops spp. on the control of dengue
mosquito larvae in water-filled basement of Kaohsiung City

¥ ERE Y Eg e’ Ee g
Ying-Chich Lee', Cheng—Yen Tasi?, Chia-Hung Tsai’, Yi-Ting Lai’, Kun-Hsien Tsai**

"RHE LR EREE R FEAL T
Institute of Epidemiology and Preventive Medicine, National Taiwan University
2 shen P a8
Changhua County Tianjhong Senior High School
TREA B ERB LAY T
Institute of Environmental Health, National Taiwan University
AR AR E 2 A FRARBP AL ERT P
Infectious Diseases Research and Education Center, Ministry of Health and Welfare and

National Taiwan University

AOR &R R - EAFI AR R T BB b o ke ’xrz‘v’v;:%«k'r*ﬁ%@ﬁfrﬁ 700 % fE 5
AP RS RFFIHL - BATREATCRET s o BB Gk T 0ok
# G P o P G EHBREFEI AR 2 A ];],u ¢ 7| & & (Bacillus thuringiensis
israelensis) ~ F fr % (Cyphenothrin) ~ B ® % (Permethrin) ~ & 3 # (Temephos) fr % By &
(Methoprene) % fic# #~ 8% v 8 2 &) s & ‘l“*ﬁ**“ﬂ’ I EEA S e o B0 RAS DI EE AR
B fand Pl - o AP AWK 2011 EAREF R B4 A2 GlkG o GyREe
AR FRP oo bR P N ZRA 5 2012 & 3 0 AKGK S EINEL HAE L f ke T
FRF A2 me THEHE RIGDR S R ORI o - E2ZFR 0 BRET
Wz P Gk BERATF NG 453-60.0% T EY FEN A G KT TR Y EARAFkE TR
@milzm)#*&ﬁ*?%ﬁiﬂ&ﬁ*yT?(%3i35m’@1¥§%**?%m*+
mAFE A (104£95%) o 2 3 WEFEHOFH (5.0£10.0%) - aff-k# T EEKEEY om
I %4 ﬂ%r}ﬂuwl?ﬁm650%(101ﬁ 39) %3 0(102& 77 ) BEmizd e lrin s ik b
RETR G ENF RS TR EEFFP LG EL¥tpl A2 B4 Rk E A fLh s R P
AFFiTERLIER AR TREFTRN SIS 2 HRAFEFZEE

M4t (Key words) : ® |-k 3 (Mesocyclops spp.) ~ % & # (dengue) ~ 4 # =41 (bio-control)
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Bl1-1
& & & ¥ (Phumosia indica Surcouf (Diptera: Calliphoridae)) & “F iy 4% 4= #£
Preliminary study of the oviposition preference of frog fly, Phumosia indica Surcouf
(Diptera: Calliphoridae)
%ISR ek
Yu-Jan Huang, Shiuh-Feng Shiao

Hef B~ Fragk

Department of Entomology, National Taiwan University

s (frog fly) 5 # B Ndagerie 4 2 e p & F o shis % 3P 2 5% 54k > 300 s
WREH P §3£ 97 > 4o R it 3 u5 (Phoridae) o pt ¢ R G 3F SR B IR E - nF A B R dokousfl

(Drosophilidae) A HFLE- BB 2 {72 €58 F 1 0hhdfd ;) -kusft (Ephydridae) 2
% B R R o mibyE L (Leptodactylidae) s4F9F F 38 ¥ » B F 4 5 MG 8T chlicfiddsg > 23

v 35”’?; é—"r" Bk b A2 fBAT o £ LAk 3 LU E0 B L (Phumosia indica) > 5 % S
¥+ (Polypedates braueri) 2 f‘giﬁ #E£ (Rhacophorus prasinatus) &2 ¥ L3 g Pw e 334
FEETHR LI EE TS Y &‘E’_ﬁ'f’ii%:*ﬂiﬂ’ﬁ FhdfrorRiM2 g 9PiF ﬁ;{;{fyﬁ?,ki@;p
B> F A & - MK R gé’ “PATIE P\ v od A HRE (R taipeianus) 2. “PiE e Mo B A
s M EEFS AR AITIERT Zﬁ-ﬁf”" ZERFS PSP REMAE PIT AT A LARYT
EFRRIER A FREFILIL - P AP P OANFEFRCRLBDAE L ¢ FAREEH
ERE2 RFE LT E TP me SHFREBRLIBE P LG e k3R FEL KL E
CREFREIRGERE SR E AT R F T - o A RML RS G R
BRE P e f ok o U HARE SR 2 23 B HWep R A B o A M Y A @k orie
Fraa o F D SR B RHRERABA T LA F A b PR

M4t (Key words): &° & & & (Phumosia indica)~3£#% (frog fly)~ & F i, 4% (oviposition preference)
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B1-2
B LAREET AERL R ET SR
Community differences and seasonal changes of necrophilous beetles in Chilanshan

Bagh' gl gyrE?
Lai-Wei Han', Wenbe Hwangl, Chao-Nien Koh?

EE R A o - F Y
Department of Ecoscience and Ecotechnology, National University of Tainan
THRERER AR

Department of Forest Protection, Taiwan Forestry Research Institute

AL BT mui‘%ﬁﬁi' FOALIHRE A RRLA LAY FoL 8 BRI
ME 1822 SR RF RS BT A R AR e TR B BB SO R A
FHREREA RS G TLR 0 TE X JHE P rk ¥ 44 Leiodidae ~ B A £ 4+ Histeridae
% #% & 4% Scarabaeidae ~ 7 £ 4% Hydrophilidae ~ 32 % & #* Silphidae 14 2 "2 # 4 Staphylinidae %
MEET A FLARTRPE AAPBER -EENA A R E FENE- £ o0
T BERSE TR AR A BT LR R AR AR AR REF e §
Bt B LT AR A TS LSRG 2 (R SR AT FERH K
HRen® Bl RS U] od 1~6 P e R R T 0 X AHIFI Al 2R A
A1 HF 5 2~3 "% X 2R+ Shannon-Wiener % ﬁ]ﬁ‘#pﬁiﬁh Ad1HRBEEF 46" R F,lﬂtﬂg A
Bo AR By R{r A I TP LR -3 3 AT R 1o X 2 RER AL B
o T AREORERT L F SR PP M»-;g SR Fieh X R R AR B
PRERESEE - SHREFAIHRF A2 T BAERRERA T EREET A H RS
J AR 2 EDBGRAR o

B4t (Key words) @ A1+ 7 & (necrophilous beetles) ~ 2 5 R (biodiversity) ~ FR B

(community structure) ~ £ & % i (seasonal changes) ~ £ # . (Chilanshan)
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wREIPEEE A (Nicrophorus nepalensis Hope) (Coleoptera: Silphidae)
’%%«‘—’v: LR REET R
Reproductive strategy of populations at different latitudes under various temperature
conditions in Nicrophorus nepalensis Hope (Coleoptera: Silphidae)

£ A 2]

Ting-Wei Chang, Wenbe Hwang

Bz om < B P58y i

Department of Ecoscience and Ecotechnology, National University of Tainan

PR L mﬁﬂijﬂ v MFERP RORPEREAFEEPEFARBALE A H
Seo HABA| L A FARGE B [;ggggﬁ%—k AR F o WML FIRARZREER i
FHM B S P RrWA A ) RERRLTARYG c Ra o BRFADRCTARE N FRY
BRENBi > AR FRM FeREE 2 B X277 "V R i GRABHEJAFENGE - 7
AT L EBRP L L B Az (120°41°457N, 23°30°207E) & % 2% FothiE (SR
120°45°16”N, 23°42”E) %4 1400 mAp e 4448 Renis 27 » A d L p R ERSH AT H
B RIFFA R FRFEFENOFMA L 0 12 £16,17,18,19,20°C F s 3 iE 2T R L2 £
BoFTRRFRORFFREAPEET AR T T (5.06£0.52 mm) A F A SR KER O
HHREE (489 £ 0.56 mm) o R HF T BERHFET 0% 19°C e ﬁw R A R
FTIAAHOERD EFAOTRMER DFEREE - 2 16,17,18°C = B BT RATE EE D
LWk & ﬂrgg%;g WHEREH . L AFT R ELN H?ﬁé*/i LA RE B ERE T
BEFE R OL BRAE R RF R D2 EHRG R S R

M4t (Key words) : 3 & B (Nicrophorus) ~ % & (latitudes) ~ ;8 & (temperature) ~ % 78 & % %

(reproductive success) ~ 4 & (clines)
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B1-4
TN & gzt - AP g T

Postembryonic development of sexually dimorphic antennae in the giant Asian mantid,
Hierodula patellifera (Mantodea: Mantidae)

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

Mo g ng )

Department of Entomology, National Taiwan University

dfepie2 Bend AL R AR AP AL oA e B s APt AT 3 R
R R R o BRA RS R F A S DT PR U AT Y ] RbA
Lo Tl p e T RS R B and AEF LRz 0 RN AFELFH2 FAFRED
Wi 1L R BB W* P R A RN R ep PR FREBE L PR R Y AR
e EgEE - AN PIHEIL P o RN AAR DR LN (Hierodula patellifera) RNt N
refet o @ &aﬂ}},g\; £ (basiconic sensilla) #cE e f > A F T ks A o @ ;ﬁ d $E Bk h
RSP EAME S AS T :@ﬁv‘ Bt A e 2 B ApFawpiec Al B PR A AMREZ
Sk eng ] PR awed § T TP AURE L HEE LT A2 Feas it
RI& 2] fpF] B4 L £ mﬁiaﬁ - “‘J F" (R SN ok - f s HERLpiie ot § 2 5
i oo om NG PRl B4 0 SRR o VO R FAAT b s T (A
SJormosana) t € F1F 2 4B A (Chordodes formosanus) 0 %@ X B> L W B4 8 § =<
S F NI I g d ST AR R T L DE T EAL IREOREY 2 B
BACHE TV AR A LHE S
M4 (Key words) @ B8 (Hierodula patellifera) ~ f§ % g %+ (antennal sensillum) ~ #g22 = 4|
1+ (sexual dimorphism) ~ %* #f % ¥ (postembryonic development)
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SERFRPFATEENIRERT LA ML HEAFT
Age-stage, two-sex life table of Tetranychus urticae fed on lima bean
(Phaseolus vulgaris L.) at different temperatures

s s AR Bk A A
Yung-Hsiang Lin, Chung-Ming Yang, Shu-Jen Tuan, Hsin Chi

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

Tetranychus urticae Koch is a typically polyphagous pest of many ornamental and agricultural
plants. Population of mites is inherently age-stage-structured, and stage differentiation is important to
mite physiology, biochemistry, ecology, etc. Temperature played a critical factor which influenced
population dynamics through adjustment of development time, survival, and reproduction rate. For
evaluating population growth parameters of 7. urticae, age-stage, two-sex life table was used to provide a
comprehensive and complete description on whole characteristics of this population. Adults of T. urticae
were collected from Hedera helix L. in campus of National Chung Hsing University and reared on lima
bean (Phaseolus vulgaris L.) for at least 3 generations in growth chamber. Rather than the moderate
temperature of 25°C, the life table trials were also implemented at other two harsh temperatures, 18 or
32°C, based on the average data in field during winter and summer in Taiwan. Parameters of this pest fed
on lima bean at 18, 25, and 32°C were significantly different from each other. The intrinsic rates of
increase (r) were 0.1011, 0.2695, and 0.2800 d™', the finite rates of increase (1) were 1.1064, 1.3093, and
1.3233 d', the net reproductive rates (R,) were 21.6, 43.2, and 12.1 eggs, at 18, 25, and 32°C,
respectively. Comparing to two-sex life table, female age-specific life table resulted in overestimated
parameters because of ignoring the pre-adult mortality and male individuals. Therefore, population
growth will be inaccurately simulated by female age-specific life table theory. Based on age-stage,
two-sex life table, we can get more practical survival rate and fecundity which can truly assess the
growth potential of a population. Information from this study will be useful for setting accurate economic

threshold of 7. urticae on lima bean.

M4 (Key words) : & 44 & % (age-stage, two-sex life table) ~ = BLH 4% (Tetranychus urticae) ~ 8.
B (temperature) ~ *2# = & (population growth)
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Megalorhipida leucodactyla .7 8% A fe4r 2. 4 sa»cf £ B
Differences reproductive efficiency of Megalorhipida leucodactyla on
the two host plants

BT R T O BHR R
Ming-Yu Hsieh, Wenbe Hwang, Tsung-Hsin Hsich

Hidae G2 EpPFeHEmg i

Department of Ecoscience and Ecotechnology, National University of Tainan

*2 7 33t Megalorhipida leucodactyla >t 2 8% it 47 D = i dmw (Boerhavia coccinea Mill.)
813 < (Boerhaviarepens L) Y VYRR AT R B L B ETARGNEL R o FPEERL S 3 B -
PR e Fx P 205 ¥ B F ook F 208 F2 B rRFf e oo kP L 10
30 A ERE AR e g 60 X 48 X 30 cm’ B 0 B A r - HFEIAfoRpasat £ 348 0 B F|ppp
SoXNE 2 h AR ENEN SRR APERESF T RHRIRLTF Mo E 60 %60 %60
em’ B M. leucodactyla § P 7 0% T ikl foF ma B mea A XA B & 50 3F 97 B 3 27°C
LD12/12 s £ 4> A RS FBEFLIF X ENSFHAE LRI AR A5 40hEET > &
Grimit p SRl AR A R EET - FE S ut o B u SPSS 20.0 B ALt g tg

AT L% T-test #Abt i o
M4z (Key words) : Megalorhipida leucodactyla ~ % 'm (Boerhavia repens L.) ~ = =% ‘wmww
I

(Boerhavia coccinea Mill.) ~ 2 78 525 (reproductive efficiency) ~ % ¥ 2 &

(developmental morphology)

=T R EH 329



DA F RE R T S R
The impact of elevated carbon dioxide and fertilizers on plant and its herbivores

LA A F 2
Da-Wei Luo, Shaw-Yhi Hwang

DR S S
Department of Entomology, National Chung Hsing University

I EE S AR AERY P, Ty AKX F PRI E § 4B (carbon
dioxide) » 1335 Fc iR f iz %) . (IPCC) a3l > T § ¥ = § PPk R Hd P o 380 ppm > &
2050 & 23 550 ppm T AT - BE EPER YA - 2o SRR F CAMERZ AT G

B

Y—E{ar

ZHFom Ay e %’T’:ﬂ‘*giﬁ FRAMISF IR G R GO T MG A H S F R e
PREPLTRFITFZELA3 0 Q3 AT R APHEHED TR EEF A § PR AILE
¥ %7 (fertilizer) )'f@j!’_’f P HA B R S EL S e UEHEARGE DR FHRESET

\8,

& (Brassica oleracea) 8> % = ¥ * kR (900 ppm) 11 E F A R (s 5 H 2 :‘_
5;3’ THRF2ZAPE om R W (Plerisrapae) % BP~8F - § (CBAIELE {8 HApg
P o Elf"@"‘ﬁﬂ’”’?fﬁa’n——rﬁ—if'Lﬁ’i@“"“'mfﬂﬁ'? F"Lbﬁiﬁ‘f"km?%*‘?%‘*’
Hi 1) f—uﬁf&;ﬁ;fﬁﬁ iﬁgﬁcB’» ¥ AT K A {m*‘ /P Rm 0 AR HRY HETHR BT AN

S YRR Y EAEFALAR P ERT AT ELIAFLDI UKL I N4 G
%c%%%%ﬁ#dﬁw%?i%4ﬂm# AT EE D LR SN

I MR

M4z (Key words) : = & i g (carbon dioxide) ~ *& %% (fertilizer) ~ H & (Brassica oleracea) ~
% W (Pieris rapae)
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b %) R IXEET R

Population monitoring of Anopheles minimus (Dlptera. Culicidae) in Hualien

HAEE S AFu A v El g’

Ying-Hsi Lin, Meng-Tieh Yu, Tzu-Wen Kuo, Chau-Mei Ho, Wu-Chun Tu

S Rk A L EE Ly
Department of Medical Laboratory Science and Technology, Yunpei University
LS PR ARTF A
Department of Medicine, National Yang Ming University
TR B LA
Department of Entomology, National Chung Hsing University

PRI R TER AT T BRSO HRE F o AL P 100 £ 8
TRI02E T R EEERS A B FIERABEA RS AF LR DT E L SR TG £ Bk
Food BBHEAG LA SAL FHRARONE RS ATERRISFY (ki S AT -
FRH S R RS RS AR AR RS R RT AR (00 RS ¥
BAREA R 0 L 2RI W e R S AR R S T 013 /5 0 ik 23]
%wﬁlnmsww JRBEAAEFTFEAN AR (1172 17) et hTd 47 57) &

Bom BREH > HAAEFE o f 16:00 TR S 700 T FERA FEHDE 0 R
FU 1800 3 2200 Bk s+ HE 200300 L WAL+ 5 RIS B3 R B 0 A5
BRA ) REED L2 ERER BT RR A H B FERAT Y

B4t (Key words) @ | JE 3% ~ FHI0% ~ HH TR
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+ e IR Rk R IX2 TR

Surveillance of the Anopheles minimus in Southern Taiwan

IRE - HEE-frEF kA
Huai-Hui Wu', Hui-Tzu Pan, Yi-Hsuan Chien?, Niann-Tai Chang2

SR LRI
Department of Biotechnology, Tajen University
A At L
Department of Plant Medicine, National Pingtung University of Science and Technology

2011 # 6 " ~2013 # 5 7 p* S AH I E LS F L RE TR 2 522 BFPRE ] SiE
74k | JE 3% (Anopheles minimus, Theobald) T ipl >t 5 % ®H EL 4~ B2% 3t BARL6
Braistd BLESFESSTWHF -FREPPFHBLAWRE - 2RE2BNDOLEF &) ﬁ;‘i’&’}"’* ’
AR L EFEREBES TR R RSB LR IR A 41; R 4 BT 2 L2k
%}?’*Wﬁlﬁ‘ﬁﬁp*#5*?Wﬂﬁﬁ%qﬁmnﬂm3ﬁﬁﬁi%W%N%M%iﬁ
£7E%w%®é699ﬁ249~m%&&89574}19w1&%4&€&3’fﬁwﬁﬁ
HTENAARBH L At FEFEREV R T AR T AR S ARl BN F 4 KE
TR XA G o] R Ix ~ F s dx (A fessellatus, Theobald) ~ % ix (4. maculatus, Theobald) ~
7 HoE¥x (A ludlowae, Theobald) % ¢ & ix (4. sinensis, Wiedemann) £ 5 f&; ¥ L@ R dx <
EHFANTRBEERY > Hgd ML 6-82 o F 2013 #fixF 7 TpldkE 5t 2011~2012 #
B L4y 2 EARBRE Rk FRPFRFREE >+ @80 % R g 8 4o il % -

\w

\':tl;_

M4t (Key words) © ] JE 8% (Anopheles minimus) ~ = F.4f #% (mosquito light trap) ~ i &

(fluctuation) ~ % /] (surveillance)
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SRR R @RS G AR BIRL TR

fEE 'S mE ure’Rma ]
Yi-Hsuan Chienl, Huai-Hui Wu?, Wu-Chun Du®, Niann-Tai Chang1

TR R AP E R F
Department of Plant Medicine, National Pingtung University of Science and Technology
RS R SN
Department of Biotechnology, Tajen University
LEESEIS Ty
Department of Entomology, National Chung Hsing University

R ¥ Culicoides spp. (F32 B Diptera * #3524+ Ceratopogonidae) & #3845 ops 2 4 ¥ &35
ﬁ%ﬂﬁé’*ﬁﬁﬁéﬁﬁﬁigﬁmﬁ’ﬁﬁ{ﬂ%i%ﬂ?ﬂf@%imﬁﬁ(mmm
ephemeral fever) ~ 7+ 33 J (Akabane disease) » e J (Chuzan disease) EOoRERENGEAI A KL o
e ?éﬁwﬂfﬁéi%igﬁ;igﬂ FREHERHE 2 HRATS AR 2
AMMEep 1012623102826 B3 322 B E3M Rl BA2FLAE-FA%
T ET BRI EP ‘i*%@ﬁﬁﬁﬁﬁ FEUBELRYE RAF L AEE S &) TV E
13,943.0 & > 56 LA 181,259 & H A L Ly wTiaE 0 £ 6,071.4 & B 78,928

g o2 ii‘%&ﬂ:?&rﬁ“é 89 " [, ¥ “f%‘rl“ HH o PR 4§ 398 R TS E%%’%i A0 B
Qmmﬁof9u9ﬁ#ﬁﬁﬁ3ﬁ%iﬁﬁw—iﬂ@&ﬁﬁ@i$’$%9§W%a&$ﬁ*
AE O REFRFY S 0.0% BARY LR 9 AFIFL 1L1% Ak pA R A
Bt RRPEFcalry ReBARY ML LT 207 ABEFFLANEF L L7 BRI

%ii%ﬁ&ﬂ*%ﬁﬁ’ﬁ&ﬁﬁﬁﬁ%%$wﬁ@%i%ﬁ¢?4Tam%#é VR
BOSPET G R 4 > Pl GIR TR A RIER o v LR L e R

M4 (Key words) @ B ¥R (Culicoides spp.) ~ i {744 (bovine ephemeral fever) ~ # 33 i (Akabane

disease) ~ % | (surveillance) ~ 7" & (fluctuation)
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% B T Ms (Stomoxys calcitrans) P& 2 HF 4 2 35+
Studies on the stable fly Stomoxys calcitrans in dairy

~HAR
Chia-Ning Lu, Wu-Chun Tu

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

% B T1us (Stomoxys calcitrans) % — fabp~ 22X A € G ® P o R > Hein (75 ¢
FENE CRERFORPE O ERMEER AN ERCEEAE R 0 2B R AT G K E
fLo AT %P 102857 370 S ulERIHRL 42 Sa P WrydLis - b 25 {1* 451
B e B2 R ERE AL AENS AP F R %Fﬂ’vadﬁé%* £ Tk
Benfpiit oA dkdpd > Bl st £ 25 F L BB F ) hdd L R B R

B AFI TS5 33 G/ 2 93 L/l 0 B R BRI R A F R fTanrar 0 T 3
8263 &/=x % 6073 &/ chA W Ha A2 F Y AR FR IR nER 1L Reg » B8P 5 2
£ gk T I DA B R T AR %“bii‘i PR RAHEAERE S e B3 BRI R o &
FREFHTR IS PSR CF L AT R E -

&
4
.
f

M4t (Key words) @ 3 B f#s (Stomoxys calcitrans) ~ % 3 %]+ (environmental factors) ~ k1% Faf
(sticky board trap)
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Tkt AEF AL mA R2 pE d @4
The detection and genetic analysis of Akabane virus in vectors

e FEFE PG
Hau-you Tzeng, Kuei-Min Liao, Wu-Chun Tu

CERE RPN XY
Department of Entomology, National Chung Hsing University

Akabane virus (AKAV) is an arbovirus belonging to the Simbu serogroup of the genus
Orthobunyavirus causing fetal damage of ruminants. Detection of Akabane virus was conducted by
collecting Culicoides and mosquito vectors from dairy in eight counties during September to December
2012. Eleven viral positive pools were detected amongst 322 tested pools, which include 8 pools from
Culocoides spp., one pool from Anopheles spp., and two from Culex spp. The nucleotides of S RNA
genome segment of 6 isolated AKAV were sequenced. The phylogenetic analysis of these isolated viruses
with other AKAV isolations recorded in the database of the Genebank by Bayesian inference method
shown there were Pacific-Asia and Africa 2 identified genotype, and our AKAV isolations can be

classified into the Pacific-Asia genotype.

M4t (Key words) © s & fi (vectors) ~ 7 3354 (Akabane virus) ~ 5 B 34~ 47 (phylogenetic

analysis)
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E TP RABEEEL A HEFEE
Study of crane flies in Wushykeng area

ST RERE S CRE
Wen-Chen Chu, Han-Tzu Hsu, Huai-Sheng Fang

B AP ET

Endemic Species Research Institute of Taiwan

e p (Diptera) e 32 i dd P FAH B FFhabrFRh a2 {INFREFTZ 87
E’I%%ﬁé% BEHR A FATOTHE o P DS oA I F 35048 Flci K AR A &
TR AR LR AT %ﬁ Hbe i A g2 > FEENY BRI R E

FLABERLC S P R b A el R d 2o AE ARG MARGERE O F TR
o BELP AR EREY A42 3297 c APERAA2REEEAEHKRL000 2% e ARBRE
fff oA BIIGFT- AL FAKILRLBEI IREF AL FFERK2012£3 7 3
013£77 PEEFTAR? PAFRHPARZIFA LBRF 156 BATH - R 4RE2 4
£107 & ~dxfes > H¢ 99 & % < x4 (Tipulidae) > 78.8% & = ix/f (Tipula) - iz R A1~
< ix® 5 56.6% H A+ ik (T (Acutipula) shirakii) » 347 &3 A PF» FIRD| At %4 X o
EURERE LI FTREHEL A RAREE AT L IEAR G M SRS T FLEKE 2
Piadcy b R FIREZ S A IS e M s B AR ELL LM

M 4ti@ (Key words) : = ¢xf (Tipulidae) ~ &+ ¥x (Tipula (Acutipula) shirakii) ~ § F ¥ %
(Wushykeng area)
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i EHER A B kR fdpraz B F
Effect of flow velocity on colonization of aquatic insect in stream ecosystem
FIH 5~ 6Py~ 8% &

Shang-Ru Liu, Ming-Chih Chiu, Mei-Hua Kuo

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

2755, o
H—/n /n 1? gﬁ "K#A_“i;{» K

RS N N AR ek S TR 2T P AT PARE
(320cm x30cm x 50 cm) » FHK S B AL AF (MET EHS 25cmx25ecmxScm P EEF
F) o Rl AR Al B P o L1 j\sgfw@ rEkh (HBRE) ZTHEC &L 45
RCeikin) 6 BT R PR R (RREER) 2R (G RERES) ¢
HI2BAIRE N F 271422842 % 5 Awfe- BAIRYE AT P kiR Atk
BREFETE BTG R EF 2 TN EEE LR (- RPIE 043 m/sec ~ 0.22
m/sec ; F %% 1 0.52 m/sec ~ 0.21 m/sec) » & Rleb2 KRR G MFEAR AR R H e @ 0 P e
EIOERELS S BEF LR -3 Rk 4 Bk ’”:f.#?f*ﬁﬁf’*ig%m P 3% 14
AREEF2ATHEANF ALY -ME SRR REET - RREORRY
FHRMRGREL R 0 FFERARE o MR RS e SR A 0 205 28 X kg 0 - o
Bt B0 E 42 X EEF 5 B e

B4t (Key words) : 7ii# (flow velocity) ~ 478 (colonization)
(diversity)

k485 & (aquatic insect) ~ % %%
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’}:}E‘.-—m laal /H 4I"+/+—lrl = ,\_, ,: J\’f-i- [dd gyL E ?I‘S
Effect of extreme flooding on aquatic insects in stream ecosystem

AFR BRI EE
Yu-Chen Cui, Ming -Chih Chiu, Mei-Hwa Kuo

He#xFang
Department of Entomology, National Chung Hsing University

rrpeg i n—gs\mg BB 5 A B T AR R T B R R B
U_fm—m AR AW RE * nflrlf o AFT R 0% T JERE b 25 2004 2 2005 £ A 4 50 & kb
2 AR IR LT B B PR R0 fRIRER R R R B2 B T A d R S Rl
LB LA F Rk sk o XOMESE T (2003 #) R A (5 (2006 #) 0 F 0 F kg

‘ﬁ‘ﬁé

Rk (Surber sampler) i & 6t » > T FH T E I S A8 B S5 E TR E
IS ETHII6 P kR B H P UFeEp 2 BB B F F H B S BB 0 R RAREE R
o B fals By T Lh2p ﬁ’—i*ﬂ > ﬁ:iﬁ/z‘ﬂ iz p BRI T E 40~80% 5 4
JRPZ R D 9TE 20% c AFTE Rk § OB 2003 43t 2006 £ 0 i %iEG MFLE 1ok
R 2003 #E K3t 2006 £ ¥ L sk E & %? Booodap st Aok B B H W PR E R enfire

¥ Fp R k- B ‘}ﬁwﬂ—*mf’ﬁfia T iER o

] —

M43 (Key words) : -k % & (aquatic insects) ~ &4 % /it (extreme flooding) ~ j%i% 4 & % (stream

pa-t

ecosystem)
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TR @Wﬁ%ﬁkkww’ﬁm
Effect of dam removal on aquatic insects in the Dajia River

BT - F P REE
Che-Chang Lin, Ming-Chih Chiu, Mei-Hwa Kuo

CEEERE LS X
Department of Entomology, National Chung Hsing University

(artificial dam) £7 & FF 2% 34 775 & 2 % R

(natural dam) > %#{Hﬂa“r‘ﬂlfﬁ BHKERRE A2 B FHRE BEC LRI RET EE R R T
9”*Bﬁﬁ%’;?ﬁﬁ*<l% ad AR XA R T FA R 2 B X
4 Bk o A fEHEWT 2011 & 6 2 BFEY G 3 Jﬁﬁ?f'«ﬁ“f » TP E 2 2010 F# 8 % £ 2013 £ 6 2
*éﬂ%ﬁ%mW9r—ﬁrmF“ﬂH*’v f*“ZB”fﬂ&ﬁWIF*6fkoLk%$w4 EER T
Fof&E v R HTHEL RPN E ﬁzz °~w£5°§*?’r NS SAFECY 3 VRN T R
1L 5 nizn%&ﬁ%“lrt.g,igﬁm CIHERRS o BB R A LR RE L S ,_,;?,,Jgg,ggx;fl; T
e X3 *—W@ﬁ‘“ﬁ% xliin SRNE X RE (G RS ;{eﬁfp: T L P A IHFE T EHRY AT D
Wfh 2 RFRIEE S FUBGH P P H FRITERF G N FE S IR A
FR T T AR PFL S °5§'lif“’a“r’$ fs A J.Jz?gm*lj/:‘ R R LR ;}#A;& b
B F BRI R RS R LR

AETL P BRI B LOLIR Y o A 14
¥
Een

F]Z.

B 43w (Key words) © 3 %ﬁ#‘r“T (dam removal) ~ 4 1 #F (artificial dam) ~ % #X%% (natural dam) ~ %
1+ (diversity) ~ B~ 8 # it ¥ (feeding groups)
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" gtf (GEE P Collembola) s FBigths 7 7122 #734
The exploration of the feasibility to springtails (Collembola) become
biological indicators

B ~ 6Py~ R &
Chih-Yu Tuan, Ming-Chih Chiu, Mei-Hwa Kuo

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

AR E LR s S 8% - M v % (Entognatha) ~ 3 & P (Collembola) » £_4 3 ¢ #c
A REg by T F ORI FPTEERFEOR 2 - Er FHVHEED £
LA PR o AT 2011 £ 2 20128 10 5 p o &“%} T4 AR ¢ R F
s

it l\‘“l‘:)

-h_‘\

P s B E R AR FRERERE 4 BN EEEEA 010 X B er %
BT e B 2011 EHRER S (LA (Entomobryldae) NS - S L
(Hypogastruridae) ~ % & g #.# (Isotomidae) ~ F1#*£.4* (Sminthuridae) ~ ##* & F+ (Tomoceridae))
2012 & WA Rt REFESBAM o ATF LR E VR M EBE £ AR T 25
VLB S ‘;%,%‘;:J«%?’%hf BAECE 13,077 & > AP A 12425 8565 o R A A
40571 Btz 02011 # A B d TR AR B MR LS 0 LR ABEORRE . F L
dpficm 15 5% % Km0 2012 & <0 Shannon-Wiener’s 5 $f42 ~ 353 R 2 £ § R 53 % 2011 £ » & § &
FEe ARG o K AP P FIMARS B R ETF S 0 K ikl pangiid s p
AT ARAAE AR A 0 - B AR B ‘l’ﬂiqﬁ °

&

M4z (Key words) : s & B (Collembola) ~ #-7% ;¢ pard (pitfall trap) ~ 2 1 3p 1 (biological

indicators)
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G LR RS RS AN E RS

Transmission biology of two tomato yellow leaf curl viruses by Bemisia tabaci

AHE LA BRF
Sung-Hsia Weng, Hsin-Yu Wu, Chi-Wei Tsai

IR B B A

Department of Entomology, National Taiwan University

% iog 1 %ﬁ[ﬁs (tomato yellow leaf curl disease) G ¥t =~ v FHicA L L2 > 5 §iv
EEpART o o hd - HRGAPTHE IR P B E RS (tomato yellow leaf curl viruses) 73!
X5 d G0 L (Bemisia tabaci) B3 o BeX favR B E RS hippLe A pF S o
BBt v A F LR e - MRLET R L R TR (persistent-circulative) 03¢ @
HhicR P BERS L P EF TN G P BERE T T AP A BT Y RS
HemepadBhion PEFORE S o5 #}ﬁij\ B+ (Tomato yellow leaf curl
Thailand virus, TYLCTHV) ¢ § ic# ¥ £ %53 (Tomato leaf curl Taiwan virus, TOLCTWYV) o 2 i
FI* 4% 2 PCRAETH T L LGS Bps @458 £ 4% RT-PCR iRlp+ A FLE
ok AN & IR % % BT TYLCTHV 4w TOLCTWYV S ®ejE 4 % § pF A (acquisition access period)
24c 1 )P BEGEMA BT R (inoculation access period) & 2 4w 6 ) pF o gt ¢t » TYLCTHV
fr TOLCTWV J5d #5345 fi B 3% kg (latentperiod) 7 8 frd | PFi A fipd ¢ ¥ W ERBF A
BHRHEFEFLELEN 20 > S fxHE T LG BEY B (transtadial transmission) IR % o 42
Y5 & 9P B 4% (transovarial transmission) 7§ %k & % 4ot > & TYLCTHV ¥ g9 @3 1 # 3 ok & i3
o2 R E R R i o B R B ACTYLCTHV eS8 1 7 Fo 5 > p+ &
Flia Rt 47 X ERAEMM RS o RIp P S ERRBIFT RS R SR O A A A
(persistent-propagative) =3\ @3 TYLCTHV -

e

}

M4z (Key words) © # % 4 & (Bemisia tabaci) ~ & 5f & % g i+ o (Begomovirus) ~ % iv 1
# ﬁ%\ B4 (Tomato yellow leaf curl Thailand virus) ~ & ic¥s ¥ 4 %+
(Tomato leaf curl Taiwan virus) ~ @34 ¥ & (transmission biology)
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ARFZRABEL B RFIfES 22 Y
Life history of Paracoccus marginatus on four host plant species in Taiwan

g '~ 8 e gr R A
Min-Min Chen', Wen-Jer Wu ', Chin-Cheng Yang?

RS EE 3N TS
Department of Entomology, National Taiwan University
CEET Y SF A P E N Y 53

Master Program for Plant Medicine, National Taiwan University

The papaya mealybug, Paracoccus marginatus Williams and Granara de Willink (Hemiptera:
Pseudococcidae), is a polyphagous pest feeding on various tropical fruits, vegetables and ornamental
plants. Previous observations indicated P. marginatus can infest up to 27 families of plants, some of
which allow the mealybug to survive, develop and reproduce. The mealybug had spread among many of
the Caribbean islands since 1990’s and was introduced into Taiwan recently, causing significant crop
damage and yield loss like in elsewhere. To develop strategies for management of this invasive pest,
biology of the mealybug such as life history pattern plays a critical role considering efficient control
largely relies on better understanding of the pest. In this study, the mealybugs are reared on four different
plant species including Carica papaya L. (papaya), Solanum melongena L. (eggplant), Hibiscus
rosa-sinensis L. (hibiscus) and Bidens pilosa L. (hairy beggartick) to assess the life history parameters,
which may reveal how different host plants shape life cycles of P. marginatus. Data obtained from the
former two host plants are able to assist the development of control scheme on fruits and vegetables such
as the timing to take control action (e.g., when to release biological control agents). The latter two host
plants (widespread weed and common ornamental plants in Taiwan, respectively) are of particular
importance since they may represent one of major forces that accelerate spreading of the mealybug.
Awareness of the life history of P. marginatus on these host plants are critical baseline information that

likely contribute to reduce agricultural loss caused by this recently invaded pest.

M4t (Key words) @ & A% 4 A1 4 (Paracoccus marginatus) ~ #= /i #8141 (Pseudococcidae) ~ &
i 484 (hostplants) ~ % 5 (development)
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Cl-1
GRS I ERRS R0 ERLE Y LA R
Identification of the specific carboxylesterase associated with resistance to
naled in Bactrocera dorsalis

PR B L e gt e
Po-Kai Hsu, Hai-Tung Feng, Ju-Chun Hsu

EEE SRR SO E 3
Department of Entomology, National Taiwan University
R R EL R g R EE S P
Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture, Executive Yuan
CERRLEL R F I AKE R
Bureau of Animal and Plant Health Inspection and Quarantine, Council of Agriculture, Executive Yuan
TR e E2FAERT RS

Department of Bio-Industrial Mechatronics Engineering, National Taiwan University

2 4 4> (naled) & A WFfHE 7 L > % F # (Bactrocera dorsalis) = 17 in% 0 BF%EH R
BIE 2 AR RA RS LA R B A SR Er S e fHA A REE A
PSR ER 2 AR ek fafiv 2 P AR M2 B RhPqfiF (carboxylesterase) AR B A 1N By 4o
B> ¥ N Fg AT 2 iR ERE T4 (native-PAGE) Bt » #I7 4 fadit & ki d B 7 ST &
GBRME kS - EFREMMTEY (FEF S AT REMMTIAZ BEL F e
Pafiafe s A2 R Fam72 4 bt Ol he B R AT F XML F R e R
BATRA W5 133% 2 90.0% o 112 4 pricsrlMATEIE S 130 BT 6, T2 > Bl GpsiEd
FARFrH > B F T il kAl 0 112 4 I ETRE RSTRE oful &k 2 AU 3
PR AR Vg RIE & A2 0 3,4 R HRA N 4 L R e A Rt 5 kR
APELIE o JI* RApK AT BN TR (LC-MS/MS) A 474 R4 ffinps » TR F %z e &
%A (Next Generation Sequencing) & = e & » S R 7 4 2 B 15 k2 e TR R (7
s B H AR R kA R ERE & X330 B 0 72 2% & ¥ (Drosophila melanogaster)
S EEEBpE AR T B RAP R A KRR W REER & ARdad 5 & (RT-PCR) Bl 24
TEH P2 4 Prd s REE A E 0 702 RNA F 38 (RNAD) HsEdE # -

&

P

|

i

Mg (Key words) : L * % 9 ¥ (Bactrocera dorsalis) ~ # # ¥~ (naled) ~ $L% |+ (resistance) ~ %

f& fin f= (carboxylesterase) ~ I 4t (sequestration)
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Cl1-2
AR T A 47 L2 % 7 iR A 2 B s
Analysis of formothion resistance mechanisms in Bactrocera dorsalis by
gene expression
ﬁ@ghiﬁ%hﬁﬁaﬂm%@%ﬁﬁi%g%ﬁl

Zhan-Jia Fan', Ya-Chien Lee', Ju-Chun Hsu?, Chien-Yu Chen’, Hai-Tung Feng4, Kuang-Hui Lu'

BOERI R S ¥
Department of Entomology, National Chung Hsing University
TR ERNE
Department of Entomology, National Taiwan University
R o EA P AEBT I RS
Department of Bio-Industrial Mechatronics Engineering, National Taiwan University
W ERS S EA ST

Bureau of Animal and Plant Health Protection and Quarantine, Council of Agriculture

L > %9 (Bactroceradorsalis) % K% LT+ RERnhEART Hod L FFY [P FiET
Big a e 2 {2 S Fise FhdF A REMRPIE - 2718 p AFEARE G HF AL S F 4
A5 & > (formothion) & 24 oM 2 2 F 484> MHEELEF B AR AfES T P irh g
oI ABISZSY oA Tul AR GRdle) 2 lpldgss (12pg/ml BHA2Z L R&ER)
(GEshle) AU EFIR P & k2 = P#SEE A B AT A R 01 % 24 ) PR B AR & 0 Cne -
peroxin 2 CYP#H A F2 & - B33 e TR B REPFREF RAFAFTLIRE » TEESET L
EH AL AR B AFIARBARSEIET 0426 BhE B o Ao f B A TR RA T
ERARFrR] o gttt o PR EH BRI E ATFIAREZ SRR L BEATFTF 0.5~45 B
Bl TR E A EAFAREPERT G ERRBRN . PR RRET > ERAEE
SFIE R AFIRR N AR M AT AR R IR W SR R i
W4 R EER P

Mg (Key words) : & » % 9 ¥ (Bactrocera dorsalis) ~ 3% |+ (insecticide resistance) ~ 45 A >
(formothion) ~ £ F]1# I (gene expression)
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C1-3
L7 57U Rk e s LRI E e cDNAE7 2 4 IR
Activity test and cDNA cloning and expression of the acetylcholinesterase in
Bactrocera dorsalis

%?Q\$Q%~&%ﬁ
Tai-Chun Huang, Ya-Chien Lee, Kuang-Hui Lu

CECER IS
Department of Entomology, National Chung Hsing University

# & éﬁ%&ﬁ%ﬂl%ﬁ d 2R B RPN e FRPEdk g i (acetylcholinesterase) 2 & » Frd|H % &

_%_ S
fho A ERIMA Tk P BERAFEE ST B TR A BFY 2 ek &
BRI EF 2 BBRAT o 502F 24> % Fu (Bactrocera dorsalis) * fia f 5 4k B> 2 > A5
T A HEIEF R fop it ¢ fFie 4 (acetylthiocholine iodide ; #f ¢ fp"Edk * &47) R & > 2=
G e Rl B GRS 2 0 F 0k 0 s 3 4 fe HE e ¢ AR fig fF AL F] 0 42 F Y RT-PCR > 3¢
Au[H D 2 E A A B FY A cDNA ¥ £ K2 BHE o pET29a 2 v £ #% » %
i E coli (BL21)» B s LB ¢ FRidbfafiv 3o B 509 2 A LR SRt o B 92 B %7 >
ABAFIPER YRR AEN Y BBV R AN EPAFATN F oA RFLIEEAED
FF RS oI

M4t (Key words) @ & = % ¥ (Bactrocera dorsalis) ~ ¢ fig"adk fin i (acetylcholinesterase)
c¢DNA if 78 (cDNA cloning) ~ # %] % J_ (gene expression)
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Expression of guanylyl cyclase BdmGC-1 in the imaginal discs of oriental fruit fly,
Bactrocera dorsalis (Hendel)

EL N R R R
Ya-Chien Lee, Po-Hsu Chuang, Sheng-Tzu Rao, Kung-Hui Lu

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

5 H Tk 5 (guanylyl cyclase, GC) 7 & AP €82 X By > HORHE - L2 oRE
EReh2 AR L LM o L % F#8 (Bactrocera dorsalis (Hendel)) 2. & ¥ ek it fi¥ BdmGC-1 »
¢ #4331 g% (eclosion hormone) 2 % Bi-v » F P H e d 7 LM - S FF T THF R
BdmGC-1 4 3. B4 (imaginal discs)» » 775 T U= 86K TP 25 de s LS ZH 0 ua
CEBZCTEIEREGFRYF BE AR LR FRI Z G 2RFLEE LELSITONE I
‘b (invitro) ¥ % = B % WP 20-55 F i g 5% (20-hydroxyecdysone, 20E) £ BdmGC-1 3k %14 2.
M e BB Z A ek BN S 4 BdmGC-1 chPi it hev FAR > A PR A RW M
N EAAGP LG AR RS B AR BN PRI R MR A B o
% PRI X B4 20E 2 10 M T EFR A e BdmGC-1 2. P £ & Pl
% 20E 5 10" M pE > 2 BdmGC-1 % .8 7 £ Frd) e & B4t 1 o % % 2P BdmGC-1 %+
SHB2 EZMBEL 20E2Z B R HASEAUE BdnGC-1 > R L EAANE d I F v FEREKED o

B 430 (Key words) © § 3 sk i* f5 (guanylyl cyclase) ~ = fi % (imaginal discs) ~ 20-#5 Fh e L e
(20-hydroxyecdysone) ~ & = % F #&(Bactrocera dorsalis)
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Structural and functional analysis of scalloped and vestigial genes in
Bactrocera dorsalis Hendel

2y sz R
Chia-Jung Lee', Shu-Mei Dai', Cheng Chang®

CESE SR ST
Department of Entomology, National Chung Hsing University
PR BRSSP R
Biotechnology Centre, National Chung Hsing University

K > % F W (Bactrocera dorsalis Hendel) & 5 @ % i & T 2 — B T RER L& T
r-r'rﬁfr AR od WMREFNIR O RBEFLIRFEWH S DRI DFELR o Ft VB R
ORI OT T RSP K PR MH B E A s K o AR A Scalloped (sd) %
vestigial (vg) & B B e 7 B FF 5 Y 0§ A 135 Henosepilachna vigintioctopunctata
2 Harmonia axyridis @ a8 # SD ¥ VG 2. 3% B 7| > &k 3+ & ;% 313 (degenerate primers) > }‘ﬁ‘\;’
RT-PCR (reverse transcription-PCR) i£ 78 & = % F i 2. sd &7 vg cDNA ; B~ B 5)fs > £ 4| *
RACE (rapid amplification of ¢cDNA ends) #iFi-3 8 > & S e B e Frehit SRR SRR g Y
7T o0t = AT 2 g % us (Drosophila melanogaster) 2_ ¥t B FAp i > BRI 2 iR o B F
£ i&- @ * RNA*# (RNA interference) k4F3 L > & Fis SD 2 4 1250 » £4]* cDNA &
71 4] 1 9% RNA (double-strand RNA, dsRNA) » & 123 53 A w53 » = d#4K % B 89 2 34 24 B e 30
Rl B A SR 0 KA/ SD v HA S P istea, 4 PR

B 43 (Key words) : & & % 9 ¥ (Bactrocera dorsalis Hendel) ~ scalloped ~ vestigial ~ RNA + 3
(RNA interference)

= TR ER 347



Cl1-6
L RERES A SR Tl SR NS S8 LR SEEE oS LS
The antibacterial activity of mastoparan-AF against multiple-drug resistant
Acinetobacter baumannii

i N T S R TR

Chun-Hsien Lin', Chuen-Fu Lin?, Wu-Chun Tu'

BRI S
Department of Entomology, National Chung Hsing University
TSP RR D
Department of Medical Laboratory Science and Biotechnology, Central Taiwan University of

Science and Technology

TERY A FEY  EReARELEN P AERL #HW I ERELwFOER > ¢ G TR
Ery %? T2 E R Ao b ERE RN 2 # 4% F (multiple-drug resistant Acinetobacter baumannii) %
p o G\Tﬁ}‘ml‘mF\ BEABF LpREL - cBEATED G SRS 22— 00 ks Fankd it
Pxmastoparan = B AR AP FH Y 0 BRRFFELP T o AP L FR LR (Vespa affinis) ¥

4 92x (mastoparan-AF) #f % £ o8 46 < 7 #4% F2 fifpeit o Ef?"‘/EJ;é—,*i el i3 S S e
EH Y 2 E A o SAFRE AR T 0 TRk A S @ % 7 B0 F¥ amikacin
gentamicin ~ ampicillin/sulbactam (SAM) - piperacillin/tazobactam (TZP) - ceftazidime ~ cefotaxime -
ceftriaxone ~ cefepime ~ imipenem -~ ciprofloxacin ~ levofloxacin + trimethoprim/sulfamethoxazole (SXT)
2L 2 29 B4R G o vt 4% mastoparan-AF £ TRk P F * dd F HHpe N 7 B0 e
FPcic 0 % % Ko mastoparan-AF *t 0k & 4-8 mg/L W oTFr R TRA A R 2 & FrEpT BT
it 2 8 B~04 B oot I FBIER

trimethoprim/sulfamethoxazole (SXT) & & & * %t %
# 7 mastoparan-AF 3 5 € i@ e < 7 #4% 7

& 5+ mastoparan-AF 4 %] 2 ciprofloxacin ~
E‘_#ﬁgﬁ&a%%%f&m T%Pi—:'#m[;:]’{ﬂhoj\\:é‘%
£ VL RER  LEER -

B 4Eie (Key words) : 3% 4 727X (mastoparan-AF) ~ & < % & {% 7] (Acinetobacter baumannii) ~ 5 £
FLE 4 (multiple drug resistance)
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Effect of dengue virus infection in the regulation of reproduction in
the mosquito Aedes aegypti

Ya-Yin Cheng, Shin-Hong Shiao

Rt~ FF2 08

Department of Parasitology, National Taiwan University

The female Aedes aegypti plays a pivotal role in bloodmeal acquisition and reproduction, and
thereby dengue virus (DENV) transmission. Dengue fever is one of the most devastating arthropod-borne
diseases. The WHO reported some 2.5 billion people are now at risk from dengue and estimates that there
may be 50 million cases of dengue infection worldwide every year. More than 1400 cases of dengue
infection were reported in Taiwan at 2012. Up to now, no effective dengue vaccine or drug has been
developed. Therefore, any possible avenue for developing novel control strategies against mosquito-borne
diseases is urgently needed. In our preliminary results, we showed a significant reduction of the egg
production was exhibited in the mosquitoes infected with dengue virus. To elucidate the impact and
underlying mechanisms of DENV infection on mosquito reproduction, we first examine the effects of
vitellogenesis upon DENV infection. The expression of vitellogenin was significantly inhibited in terms
of transcription and translation level when female mosquitoes were fed by infectious blood meal.
Components of a nutrient-sensitive signaling pathway, the TOR signaling pathway, were examined in the
dengue virus infected mosquito. Information gathered in this study will pave the way toward the

establishment of efficient strategies for vector control by using molecular engineering approaches.

Key words: Aedes aegypti, dengue virus, TOR signaling, vitellogenesis, reproduction
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Variation of elytral maculation in white-spotted longicorn beetle Anoplophora
macularia (Thomson) (Cerambycidae: Coleoptera) of Taipei Basin: with emphasis on
white-spotted longicorn beetle in Guandu

LSRN 20 BN E AN RS A LAt
CJW Maa', WK Peng?, KK Ho?, EL Hsu?, WJ Wu?, YY Yeh’, JT Chao’

A ETRAS S HEEET Y
Biodiversity Research Center, Academia Sinica
PR AR RS EF T
Department and Graduate Institute of Entomology, National Taiwan University
SRR T AR Rk e

Division of Forest Protection, Taiwan Forest Research Institute

AL HET P sk X 2 (Anoplophora macularia (Thomson)) 2% & pF 7 %8 7T -2l i)
;% (Pattern of elytral maculation) E 7 AP R HE o 2T HRAAR ~ 8~ N3t~ 2450 2 BEF
B H R A2 A 2013 E gD MALAHREE R R EPZFTF 5L

\\
#

I~y

PR E XL o X E XL LRy F e ¢ 1 ks HH s T e s3] (Lingafelter and
Hoebeke, 2002) % R & 2 7 b S8 v P & ~ 2 \—'F*f v AR R E e v Hoad g RAgE
/F’ﬁjﬁ FEE S ' Vf?i’ﬁﬂ.‘]ig"‘}ﬁ’ﬁé PRESE Bepupde o £33 1238 f¥co Kg;;m AT
01 Excel #7440 12 5 $ R 4 S350l (PRIMER 5) i (7 5035 445 © %87 ¢ 1. f 1950 &
ko ow FHoa AP A R 2R AR 2 PF A G RS 2. p 1999 & 0k o B
A AHRE X 2% E e Ha A hRAR 2 Y Rip g 2S5 1 Beandl g B Y % - e Al
g A A B 3. EgFmr A 230 R AHE S 0 )5 23% 0 ok AR i F ehis i)
RS/

M4 (Key words) © # firsak * 2 (Anoplohora macularia (Thomson)) ~ =2 x4 (elytral

maculation) ~ & #* 2 3 (Taipei Basin) ~ =tk (mangrove) > 2 ¥ % # %
(biodiversity)
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CAE RRALE BB AES T
Taxonomic study of sacrophagous Megaselia species (Diptera: Phoridae) in Taiwan

LS RS L

Tsung-Hsueh Wu, Shiuh-Feng Shiao

CEEV SR I L ¥

Department of Entomology, National Taiwan University

B ] AT B H etk s 1A AR e R A B i & SRS fv 3

24 0 B3 (Megaselia) {g\ﬂﬁ‘i" Bra- B A EBENFFORSREML 0 Sk
PR E AR R R L8 o S R WY 0+ 5 d Brues {r Borgmeier # % frdi it 0 &
= 12@554%@ 2@ ﬂgﬂsﬁ‘ﬁ oL A SHEATFARIE L H TERFH L FHRE
SR AEFET R EARE BT B AR RO L ERA SRR 0 B PSS
TR R APy R* FReahpg i i ad s A0 B Rz DS EHRELE
ToFEZRFALEBEBREORERATHN TRRAT G AR SO P R E O 1 4
2 Diplonerva ~ Dorniphora ~ Megaselia fv Puliciphora » = E_i& * JF p Kol & ¥ 3 53] 0
He @R 1003 BArinsdTe sl Pl aplfrkids s a1

e & PRSI o

i

Y
&

B
B
V&

M4t (Key words) @ 52 p  (Diptera) ~ & ¥4 (Phoridae) ~ £ 3 ¥ (Megaselia)
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Phylogenetic pattern and population structure of the Bemisia tabacz species complex in
South and Southeast Asia

S LN SN 5 54 T !
Jian-Cheng Chang', Sanjitha Baanu®, Srinivasan Ramasamy'

'TEAREEY
AVRDC - The World Vegetable Center
RAERPRE S
Tamil Nadu Agricultural University, India

The silver leaf whitefly, Bemisia tabaci Gennadius (Hemiptera: Aleyrodidae), is considered the most
destructive pest on a wide range of agricultural and horticultural crops in South and Southeast Asia due to
damages caused by their feeding habits and the begomoviruses they transmit. B. fabaci cryptic species
complex contains morphologically indistinguishable species of different genetic groups, and identification
of species boundaries becomes essential and imperative for the development of appropriate integrated
pest management (IPM) for this noxious pest. This study was conducted to investigate the phylogenetic
relationship and genetic structure among the populations of B. tabaci from India, Thailand, and the
Philippines on the basis of the mitochondrial cytochrome ¢ oxidase subunit I (mtCOI) gene sequences
(522 bp). Of the examined 90 samples, 14 haplotypes were obtained and phylogenetic analysis revealed
six potential genetic groups congruent with geographical locations. All samples from the Philippines
constituted a single haplotype and were placed in a distant independent cluster, indicating a different
subspecies or species. Populations in Thailand and India exhibited high nucleotide and haplotype
diversities, whereas the genetic diversity of B. tabaci found in the Philippines was absent. The genetic
distances between the Philippines and India/Thailand populations are significantly high. The AMOVA
analysis confirmed the significant level of genetic variation among populations (P < 0.01). Our study
showed that B. tabaci is composed of subpopulations for each geographical region, and there may be a

need to develop IPM technologies at the country or regional level.
M 4t:e (Key words) @ # %% & (Bemisia tabaci) ~ 4f & #83% (species complex) ~ .k 4 17

(phylogenetic analysis) ~ £ #] % # 14 (genetic diversity) a‘iiﬂt‘]wﬂ i d 2§ 1L
f# 1 (mtCOI)

352 GEE&SE=T=8F=~Il



LT P A P2 A R

Taxonomic revision of Mantispidae (Neuroptera) in Taiwan

FiEs PR
Bao-Cheng Lai, Man-Miao Yang

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

o A enigib fL (Mantispidae) % &4t 2 R B4 > 3 L RP A G A HLEE S GEEF
oo AT RPN A SR AT Y O BRI 3 AR N L R vpaefy vt 2
EEE T R R BE R AR A S F R AR A SREE f AREY
PR ERRATE AT R ERRTE AR MRS PR A > R e T o R
Foge g > VR A A S BB S S B A B R AV e e PRER IR
AR VR s AP AR HAFEF T R AT R el SR ge L 6 B 17
B Z2BAEEE I BT 4 BITEEHB 2B TR BREFE L FTRER
% 1 Rigbf Orientispa Poivre fv % i34 Sagittalata Handschin ; #7485 @ #3438 Euclimacia
Enderlein 1 & ; #7848 % ¢ P *i§45 Mantispa japonica McLachlan, 1875 ~ /& za & 45284 Orientispa
ophryuta Yang, 1999 ~ 2 X ig#& Sagittalata ata Yang, 1999 vy X ig#& Sagittalata asiatica Yang,
1999 37 & & ¢ 5 & 4 ws O. formosana (Okamoto, 1910) ~ B 4 s34 O. orientalis (Esben-Petersen,
1913) 5 r4 2 R ik /RIS Austroclimaciella habutsuella (Okamoto, 1910) & = ik iyis 4.
quadrituberculata (Westwood, 1852) 2z 4= £ & o

M4t (Key words) : dg441 (Mantispidae) ~ » 5% (taxonomy) ~ 7f& (new species) ~ #7.% &+ (new

record) ~ 2 37 (revision)
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Identification on thrips pest using specific primers via multiplex-PCR and biochip

a1 a2 oo, 2 N4 3 2 . 4
TPE CEXRBEF CFRBONERLES

Sin-Ying Wu', Wen-Bin Yeh?, Mei-Jung Tseng”, Kuo-Shiou Huang®, Niann-Tai Chang’

BLERAE R SR LY BN JUE 5
Bachelor Program of Biotechnology, National Chung Hsing University
R R B L
Department of Entomology, National Chung Hsing University
CEFRBRE L SRR AT A R
Hsinchu Branch, Bureau of Animal and Plant Health Inspection and Quarantine, Council of Agriculture,
Executive Yuan
‘R B LA = ?fﬁ_i’fﬁ%?} &
Department of Plant Medicine, National Pingtung University of Science and Technology

Thrips are major pests of many agricultural plants worldwide. Besides being the only vectors of
plant Tospovirus, they can directly damage host plants by sucking and laying eggs causing a great
economic loss in agricultural production. Traditionally, thrips were identified by adult characteristics,
while their small size, variation in color, and unclear characters usually made the identification hard to
carry out. Moreover, the identification task would be impossible if the specimens are cryptic species or at
the immature stages. The nuclear internal transcribed spacer (ITS) DNA has been broadly applied to
distinguish thrips species was used to design the specific primers in this study. The specificity of these
primers, examined on thrips species belonging to 21 thrips species using polymerase chain reaction (PCR),
proved satisfactory. Designed primers were then applied in assays of multiplex-PCR and biochip to detect
64 thrips specimens collected from field and imported agricultural products. Biochips were further
evaluated to detect 96 foreign samples through 96-well plate to elucidate its high-throughput efficiency.
Both multiplex-PCR and biochip assays showed high specificity and accuracy in these primers on thrips
identification. While biochip system, can detect dozens, or more, of species at the same time, is absolutely
different to the traditional performance on single species identification. Therefore, the biochip system, not
only contributing to thrips identification but also offering an identified platform to non-expert, would
make insect identification no longer a difficult work.

B 43w (Key words) @ &5 (thrips) ~ 4 =+ # % (molecular identification) ~ % — 231+ (specific
primer) ~ 4F & 4R & fFi 4Y F & (multiplex-PCR) ~ # 4 & % (biochip)
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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 Entomplogy, National Chung Hsing University
‘ERBRLLEF R RAKRR R

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

‘| F & (Plutella xylostella L)) 5+ F i EEFNELT S -+ LR FIHPICERE L
BT fi2 - o Z R ERFERRAE ) L RE- BT R ) FREHBRAR 2 RER R B
R FBRENGEERE AT NEI RV AR I AT F G E L i E B
A0 B ch2 FRP%4k Fy ' (acetylcholinesterase, AChE) A298S ~ G324A 22 F386V "L pk ¥ 42 = 3
AChE g 2 F]3] i SHyy & % & Fft A F1 A ch SHMpen & % » £ 73 2~ 2 P TE RFMR
At e BEFRRBERMEEN, NEABIT2F AT 2 FI ) FehERAER A N5 149,
775.6,334.1 2 3633 ug/ ml>F1 2 FI’ -] Fesendg 2 & (Degree of dominance) 4 %] % 0.57 2 0.62-
BESENT ) FBEE R EFRE I Ak 2 2@ 5d FIGR R
2% Fl f 2ehd 5= & Probit 8 % < fajk & (TR > MM E» = F pd 5 E 5 T 2o
WA A RFERE R & - AT FBHEIRESEIR S - I 5 -2 R
HFp B 3 5210 B %93 548 B » ¥ L FEFE 2 BB 7 422 o & - R Fs
AChE A %] (Pxacel) % %47 B 2 3 G892T ~ G971C~TI156G B-R FHAF A BT L R~ LB S 1 4pfd »
AR 097 FE P ERSF ] FIREE S PFENY Pracel BR¥ T M B A 22 M
R mERE R R G o T Ak B iR 2 N Rl SRR F A
FLEN F IR B R E EH DK RS REENR A LTI FYERREL T EAR
oW BT A E S HER > LS EBREN AL PP e

M4t (Key words) @ -] & (Plutella xylostella) ~ % % ¥> (mevinphos) ~ "%3A & % 4% (amino acid

substitution) ~ & 3% 7 )k & (half lethal concentration) ~ 4+ & (degree of

dominance) ~ ¢ fE"24k fin f® (acetylcholinesterase)
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Phylogenetic pattern of the legume pod borer, Maruca vitrata F. populations from
tropical Asia and Africa

8 SRt SRR SRR

P. Malini'?, Roland Schafleitner', R. Srinivasan', and M. Krishnan’

'TE A REYY
AVRDC — The World Vegetable Center, Shanhua, Tainan 74151, Taiwan
2Bharathidasan ~ 5

Dept. of Environmental Biotechnology, Bharathidasan University, Tiruchirappalli, Tamil Nadu, India

Legume pod borer (Maruca vitrata) is a serious pest of legumes in the tropics. Up to 80% yield
losses have been reported in various food legumes due to its damage. Although M. vitrata is believed to
be the major species causing economic damage in food legumes, it is not clear whether the genus Maruca
has any other economically important pest species. Another question that remains unanswered is whether
M. vitrata is composed of any cryptic species. In addition, different responses of M. vitrata male
populations to the same sex pheromone blend(s) have been reported from sub-Saharan Africa and tropical
Asia. Hence, we undertook a study to address the key question: How genetically homogenous are M.
vitrata populations? A total of 78 M. vitrata populations consisting 686 individual larvae were collected
from 23 host plant species in 10 countries. Sequence polymorphism in the mitochondrial cytochrome c
oxidase I (coxI) gene and internal transcribed spacer 2 (ITS2) region was used for phylogenetic analysis
to assess the genetic diversity of M. vitrata. In total, 72 coxI sequence variants were found in the studied
populations. The phylogenetic tree based on cox1 sequences indicates the presence of seven M. vitrata
sub-groups, with different country origins. The majority of the M. vitrata populations from Africa
constitute a single clade which is quite distinct from the Asian clades. The M. vitrata populations from
Asia fall into six different clades. For ITS2, 675 sequences of about 143 bp were obtained from the M.
vitrata populations to complement the diversity analysis based on cox! gene sequences. The phylogenetic
tree based on the ITS2 sequences also showed that M. vitrata populations from Africa constitute a single
clade. Hence we conclude that M. vitrata populations from Africa are genetically distinct from the Asian

populations, which seem to possess several cryptic species.

B4t (Key words) @ & % & (Maruca vitrata) ~ ﬁ::ar}wg e d 2§ i I (coxl) ~ (ITS2) ~ i A #7
(phylogenetic analysis)
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Efficacy and stability evaluation of a new attractant, raspberry ketone formate, for
melon flies (Bactrocera cucurbitae)

IeF e RoEad s epet s Fagd

Wen-Hsuan Wang', Ju-Chun Hsu'?, Hai-Tung Feng’, Ming-Hsun Ho*, Yu-Bin Huang®

R e TR FEALE S
Master Program of Plant Medicine, National Taiwan University
CEEE SR ¥ T Y
Department of Entomology, National Taiwan University
AL ELR gL AKRER
Bureau of Animal and Plant Health Inspection and Quarantine, Council of Agriculture
YRR R LR R EES S PR
Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture
SErca b AL R 6 R Lk

Taiwan Agricultural Research Institute, Council of Agriculture

AW (Bactrocera cucurbitae) i i EALFHF 2 EREAT H o PR AL BRI Gy T
B S s R T AR R A F R RL T 4

Fois (cue-lure) B {FHRHERDR T P|X
SIBEBIE » (x AP L EHY - AR A5 F Y Bi R 2 3 By (raspberry ketone formate, RKF)

BEFI R X TP RE N TR NA N EHBERPIE I PP MR REIN T BT
eA A F TR 50% ﬂﬂ,

FAIBM L P ML AFITAEFALARE 2 24 P HAESIRR

WRHREHNE 3 A% 35410420 % 25 m EEH T RKF 2 w3 308 F BT o @
RKF -k j2 {2 g3 300 » % Ko ik % e tp i kA1 3 k&% RKF @SR %1 g%#ﬂ
Ntk PEREFEZFRTAULRKFZE fApH a2 RKF 2 222 B2 3@z £
TARME G KfEAZ 23 SRR RRE T RGE S R B 4 0.1-4% (W/w) 2 T st e ik

$RKF 2 A chif sl ok A ER 0 AP TR 7 oo RKF 2 A7 AP SRl 4 4
FH2 4 ; & RKF 2

Falank o NREEHT a5 ki B0 RKF i3 > & F B SLIBELE IS T
KRR PR T N UL AR ART S - IR Fr A P E P R TR 3

A FIFiasE 2 P oo

1

M4 (Key words) @ A s (Bactrocera cucurbitae) ~ s %y 2 = B fi (raspberry ketone formate) ~
P ¥ (cuelure) ~ & 2217 ;2 $4#F (male annihilation technique)
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Climate-mediated cooperation promotes niche expansion in the burying beetle,
Nicrophorus nepalensis (Coleoptera: Silphidae)

72’85 '~ %12 7 ' Dustin R. Rubenstein® ~ - ¥ " g o' miag '
£t T 2.k Epag |
Syuan-Jyun Sun'?, Jian-Nan Liu', Dustin R. Rubenstein’, [-Ching Chen'*,
Shih-Fan Chan', Bo-Fei Chen', Wenbe Hwang®, Ping-Shin Yang?, Sheng-Feng Shen'

NN R JEY R
Biodiversity Research Center, Academia Sinica
R TS L
Department of Entomology, National Taiwan University
RGN L AR RFCERRL SR
Department of Ecology, Evolution and Environmental Biology, Columbia University
TR A bR
Department of Life Sciences, National Cheng Kung University
IEEE LR £t

Department of Ecoscience and Ecotechnology, National University of Tainan

The niche breadth of a species is considered to reflect the balance between diversifying
forces—intra- and inter-specific competition. However, intraspecific cooperation has long been
hypothesized to be a crucial factor allowing niche breadth expansion, which received a large amount of
attention only in humans. Numerous studies on animals have focused on the ecological and social
determinants of the evolution of sociality, such as unpredictable environments and species competition,
yet the ecological consequences of social behavior have been largely unexplored. This study uses the
cooperatively breeding burying beetles (Nicrophorus nepalensis) to study group performance by
experimentally manipulating group sizes for cooperative and non-cooperative groups along an elevational
gradient, as interspecific competition over carcasses increases with rising minimum air temperature. We
found that large groups of burying beetles had a higher probability of breeding success at lower elevations.
Small groups, in contrast, showed higher probability of breeding success in the middle range. We also
found behavioral evidence that social investment significantly decreased in large groups with increasing
altitude and decreased temperature, but this was not significant for small groups. On the other hand, social

conflicts varied unimodally with a peak at the intermediate altitudes in large groups, but were not
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significant for small groups. Our findings demonstrate the influence of within-group conflicts,
group-level performance, and ecological conditions on breeding success and niche breadth in N
nepalensis. A potential general framework appears: When grouping occurs to deal with environmental
challenges, the cooperative phenotype of a social species will have wider niche breadth than the
non-cooperative phenotype. This finding provides the first empirical evidence that cooperation promotes

wider niche breadth in social animals on the intriguing dynamics between ecology and sociality.

B 43 (Key words) @ £ ip f 22 % & (Nicrophorus nepalensis) ~ ¥ % & (niche breadth) ~ A~ ¢ {7 &

(social behavior) ~ & ¥ (cooperation) -~ #% (competition)
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Investigation of various IRESs activities in different insect cell lines in BEVS

B34~ ML S 8RR
Yi-De Chou, Ming-Hsiang Chen, Tzong-Yuan Wu

RETERS TS
Department of Biotechnology, Chung Yuan Christian University

1k )?34 IRk S (Baculov1rus expressmg vector system; BEVS) % B = B L@ * ehth ki §-v

B AR ko ,«,_.“ft."f TF A EAZ G RF0 b B i e P onfs S A 0T
* o5 1L E O ,é*ﬁ_%ﬁi A v ?ﬁ'j\“ﬁ M AR A sz B S RFLARA Bt 2 v ?ﬁ',l/.
FIAAFIAEME I AT 22PN PR HRFRAEFA S AP B EE L R

PR E ~ 2 5 7 (IRES) \#&ﬁwﬁ# $ »ct Iﬁ.i\w o AFAG P L%k ”ff’“‘* [ ;ﬁ,;\qﬁ VR
&R Fgeds 3 fads o kA F] (DsRed) & 45 e 7 B B+ 2 IRESs k33 478 & % 4 7] (EGFP)
30 o AP e pERI3E T RhPV ~ CrPV ~ PnV539 ~ BQCV (5°UTR -~ IGR) ~ IFV ~ SBV % IRESs » %
AT E PP E etk (S21) % B¢ ORI B etk (High-Five) ¥ 2 @ 3E M o 11§ % B fic
ﬁ\ﬂ%ﬁm%u£6%§%%ﬁﬁﬂ$%%ﬂ*%mﬁ’ﬂW%m%gwﬁﬁ@iw+mm%

4 (PnV) 2287 fimd (RWPV) 2 IRES» &d fhimwe thF % £ § & £ 2 f3Ba o 0 b o 1SR
RNA S cdie— # A 47 & IRESs f- B 4 pF > 2 4= 9% A 4701 IRES & 5 fime kv & 5§
(78 = SR IR ﬁv:sﬁ]‘&?pﬁ‘ o3k 2 o i Iﬁb;\%gv\l e AR AP AR E & RNA ..‘%fﬁ
TR e AR A E A AR G ? B A2 - 3747 IRES -

M4 (Key words) @ 1% x5 4 48 & 3 % %o (baculovirus expression vector system, BEVS) ~ p #84%
y &

48 ie » =28 (Internal Ribosome Entry Site) ~ #¢ {7 & B “F & fw 2 ¥k (S21) »
5% M B et (High-Five)
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The investigation of invasive ants in Kinmen

L
Dong-Yi Huang, Chung-Chi Ling

SR B FRL S
Depart of Biology, National Changhuan University of Education

SRR e FIRG 22 RAAREIR A B OB R AP R RIBRTR A G AT T A
Fpt AFT T 2013 8 4 0 3 90 s AP AL L 2x2kmi S HGA 0 E B R IEE BRI
EEHE T ARt RFAR RIS DIR) NFEFEZEFD L UE A3 BR
XF (P LEAFRSIRL T L) UHELFTARRTIE300 2 2 FEE RREZ L FaY
B c B5HENNALTHA IS B 3L AR 656 Likik > H P FRG 6B KAELER 6
fach kibike 5 34 (B F * 5 RIR Pheidole megacephala ~ Zél g L Ri%k Solenopsis invicta ~ 2. 5 i
i3k Tapinoma melanocephalum) #E % (2008) @ FH > BELEMH % > ¥ =2 (B RE 73%
Monomorium sechellense ~ # X_'% 3% 38 & Technomyrmex brunneus ~ % % ¥ 1 #% Paratrechina
longicornis) | 5 AT Bk r B o f AL Z A MR EPE A RS T ARER > LR s
FTBF BV B A SBAL A 2003 EFREVIRT S MEZ R IHER N B
Mo FMaEGRAC St s P R A S g 4] 51 K VAR BRI 0 L R VERIE N PR R 0 ¥
%

FFAREIEVHRY NG T o

M4t (Key words) @ ¢k % » & ¥53% (invasive ants) ~ 7% F R4k &2 (winkler bag) ~ 3% 4834 & 2
(bait) ~ £ * (Kinmen)
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f1* SPME v GC/MS > A B Lk HE B L IRL H2 3 R ELHF T
Use SPME and GC/MS to make the venom chemotaxonomy of
Crmatogaster (Orthocrema) in Taiwan

PR Rk
Cheng-Han Hsieh, Chung-Chi Lin

SR S RS
Department of Biology, National Changhua University of Education

o4 A B EWA (Crmatogaster) ¥ 8 k%I i (Orthocrema) FI1REA) | ~ 25k cdp i > 7]
AR ET Y 67 s MAE o AT I AP ME B2 (SPME, Solid-phase
microextraction) ¥+ 5 A F M= faE B e LBk e 7 1 & <8 k4 (Crematogaster biroi) ~ R
B kg (C. schimmeri) /1% AFE TR ik (sp. 1) 2 F REFCFE L > WL REKRL HiTHE
4% (sister group) -+ ﬁf&ﬁg i (Decacrema) * R % 8 k ¥k (C. rogenhoferi) 1534k 3t s
R T XV L TRy PRIy LN TR PN L S P R e
B i REBTEY 2 aﬁf&ﬁ%;ﬁ sp. 1 TR M AT » HApiu A B 56.1% » @ A X 8 ik
GH l’f‘.ﬂ'liﬁ” FUE o T o LRERA RAE A e S L ElESEs LR
2 A st i (7 FAR MR P 41 0 2B d ACE A G I End R RO e B R DT R B IR R AT
RR LR Wi IR L SR AL i eh1 # ”f]L“ e D FRE G ER i AT AR
BIFl o 2 E TR EAS ezt i 3R AA KT UE RN F e g

Mg (Keywords) : BELkE ~F % -4 2 ”’\’Jt‘]{\ iﬂf]t\ v 205~ HAPME B

362 GEE&SE=T=6F=~I}



E-7
R B R R Xl R UR SR A S
Relationships between plants and gall wasps — Olfactory preference of
Quadrastichus erythrinae

Y2 R
Ting-Shuo Wang, En-Cheng Yang

Hef B~ Fragk

Department of Entomology, National Taiwan University

T4k # | 3% (Quadrastichus erythrinae) > 5 — 5% d e M [ 3 > L 581 8 F 1 5 R4
Al 2 % %A o MRAPA L ERIIFE Y BRI DAL WA oo e BT
LR TR S SRR A S ;gﬂﬁ’&wﬁiﬁ%wg PARATY A LA RE Y ¥
matita W AREREDHBYF N FFIRAFRIEIL AR AVEAA TR RH R P PE
AR YR zépﬁi’ji#ﬁvméﬁ?i Fh oAt PR AP AT E R G SRR
% (Multiporous plate sensilla) > £ 3% 5 F 4 M [+ F Lo TR X B o Jp 4800 > 3210 {5 e
Wr T T AR ES Al S Bl A P B T ﬂ\k’ﬂi:f-ﬂ-*"“ spl R 2 T R
LR B E BT L 0 L AR BaEIFF (T E R F ok JURT SRS 27
BFNFLRR R TERRETIEAHITT AL EFORE > A 22BN D AEFEY o 4
Oz P A ) 3 B R T F R FT B> 1000 GC-MS Bl A 450 1 £ 3 > B R F R AT
EEXEREFPS TR CRAPEAS R B EFOLE a AmaNAR G - B F
WE P FrRenit o2 (5HUA ﬂf’wwv\akfr;m;é@ﬁf% et ’wlrm“ AT EGAAd o F YR
B AR FEFHSL AL R R BAE TR FLRBEL Y PELE .

M4z (Key words) © {14 # - & (Quadrastichus erythrinae) ~ #5: % 4% (olfactory preference) ~ %
kR B (multiporous plate sensilla)

= ERCEH 363



E-8
Heii b DNA >t o ML E ik 2 AL Fl4 I3 & iy
Regulated expression of microinjectied DNA in adult Armigeres subalbatus

BB ET R Hakis PR R G

Yung-Luen Su, Wen-Chi Chang, Hau-You Tzeng, Wu-Chun Tu

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

AR A1 2t DNA &40 B 4 (transfection) o » 240 L s in vivo 5 FI3 & 4
R 7%%'1}" 3t 0 R E I LIS cecropin BT 2 A F1 R P & IEH o M 3 cecropin Bl 1
AR H 2 kAF B A 7] luciferase 5 & 2 FFA pGLA.10[luc 2] » 1% & i fcdtis o3t HLEE
PRERREN 0 T 24 ) EELS LSS M 2 1 B4 [/ (Escherichia coli) 0 §1* T pEE & PCR
(quantitative real-time PCR) Hitrik ] 548 2L F1 30 i p cnd R E > ndF3isfip 2 TS A%
F A, 0§ A2 FAERE 25 pg/ul 16 0 ¥ 25 & PCR ¥ R3] :4 k3R E A F] luciferase
ZO o BEor o A in vivo FEA TR R 27 (T 0 AEHRE- B LI AN LR
& SdF 3t Cecropin Bl A FIE &3 3248 4] 0 312 C6/36 ‘w2 FRIRBRiE 17 in vivo ¥ in vitro 3F £ 7]
FoT )k Bez 1 g e

M4z (Key words) : v "L #.8x (drmigeres subalbatus) ~ % F % (cecropin) ~ in vivo ~ T & ¥_E PCR
(quantitative real-time PC R) ~ ## 4% g 4 (transfection)
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A unique distribution pattern of opsins and screening pigments and its function in
shaping photoreceptor spectral sensitivities in the eye of Graphium sarpedon

4R e | s Tapnkbs 2. T3 2., 15 13 T = AT 2
Pei-Ju Chen', Hiroko Awata’®, Atsuko Matsushita’, En-Cheng Yang'~, Kentaro Arikawa’

EEE SRR SO E 3
Department of Entomology, National Taiwan University, Taiwan
PPAFEFTAERAEAEPEI TS AL I MM T T
Department of Evolutionary Studies of Biosystems, Sokendai-Hayama
(The Graduate University for Advanced Studies), Japan
BCEE SRR AL o et

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

The compound eye of Graphium sarpedon is furnished with 15 spectrally distinct photoreceptors.
This is the most among insects studied so far. The primary factor that determines spectral sensitivity of
photoreceptors is the absorption spectrum of visual pigments. Five mRNAs each encoding opsin of an
ultraviolet (GsUV), a blue (GsB), or three long wavelength (GsL2, L3a, L3b)-absorbing visual pigment
were identified in Graphium eyes. We localized these mRNAs by histological in sifu hybridization and
found that the L opsins are often coexpressed in the ventral retina. The unique regionalization of opsin
distribution could explain the variety of spectral sensitivities to some extent, but not for some of the very
narrow sensitivities. /n vivo fluorescence microscopy has revealed that the Graphium eye contains three
types of ommatidia with strong, weak, and no fluorescence under UV epi-illumination. In addition to the
fluorescing pigment, the weakly fluorescing ommatidia have yellow pigment around the rhabdom that
fluoresces under blue-violet excitation, while other two types have non-fluorescing red pigment there.
The narrow spectral sensitivities and some other conspicuous sensitivity profiles as well, were reasonably
explained by postulating the filtering effect of the fluorescent and colored screening pigments in the

ommatidia.

M4 (Key words) © R = m? (photoreceptor) ~ 3% & & (spectral sensitivity) ~ 43¢ (opsin)
W g it * (filtering effect) ~ + % § ¥ (Graphium sarpedon)
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% 27 B Apcaudal R F1FCE Hprap v 2R Al AR
The noncanonical expression of Apcadual during early development in the pea aphid
Acyrthosiphon pisum

Hik - F2£3 Y CharlesE. Cook’ ~ £ 12 %75 O~ 364 &g 7~ sEig 47 127
Yi-min Hsiao'’, Ting-Yu Huang'“, Charles E. Cook®, Shuji Shigenobu®,
Tien-Hsien Chang®’, Chun-che Chang'*”

ISR YL o
Department of Entomology, National Taiwan University
HCEE S AR & R LR i
Research Center for Developmental Biology and Regenerative Medicine, National Taiwan University
R A E LTINS fnd b S
Genome and Systems Biology Degree Program, National Taiwan University
MCEE S EE- SR SoF
Institute of Biochemical Sciences National Taiwan University
*EMBL-% 4 2 $# 31 L7 1 %
EMBL-European Bioinformatics Institute, Wellcome Trust Genome Campus, Hinxton, UK
Cp ARAHPFF G PO Y
NIBB Core Research Facilities, National Institute for Basic Biology, Okazaki, Japan
TEAY LT RATIMEY Y

Genomics Research Center, Academia Sinica, Taipei, Taiwan

The homeotic gene caudal (cad/cdx) plays a conserved role in posterior patterning in animals. In
long-germ insects such as Drosophila melanogaster (fly), mutation of maternal and zygotic cad causes
abnormality in posterior patterning and hindgut formation. In other insects like Nasonia vitripennis (wasp,
a long-germ insect) and Gryllus bimaculatus (cricket, a short-germ insect), knockdown of maternal cad
inhibits the formation of most posterior segments. It has been clear that the cad function in posterior
patterning is a conserved function in long- and short-germ insects. We selected to study cad gene in the
asexual pea aphid Acyrthosiphon pisum, aiming to explore how posterior development is processed in
such a parthenogenetic and viviparous insect. Our results show that expression of cad gene (4Apcad) could
not be identified in germaria, oocytes and embryos prior to gastrulation. Nevertheless, the expression of
Apcad transcripts is restricted to the posteriormost region of the germ band from gastrulation onward.

Similarly, we could not detect the posterior expression of Apcad in the sexual oocytes. This suggests that

366 GEE&SE=T=6F =~}



cad-driven posterior development is not conserved during early development in asexual and sexual pea
aphids. These indicated that Apcad does not paly a conserved role in posterior axis determination during
oogenesis and early embryogenesis as observed in other insect models and the molecular hierarchy of the

network leading the early posterior formation is reprogrammed in the pea aphid.

Key words: noncanonical, caudal, posterior axis, Acyrthosiphon pisum
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The infection and translocation of Watermelon silver mottle virus in Thrips palmi

L Rt
Chien-Hao Tseng, Chi-Wei Tsai

):;]:- i/%k %E"ﬂig /;'('

Department of Entomology, National Taiwan University

& A4 & (Watermelon silver mottle virus, WSMoV) & # L I 5 4 #* (Bunyaviridae) > % v
% g+ K (Tospovirus) chpd » L RE ARG A2 EAN > FERFLHFAGAFE -5 F 45
(Thrips palmi) 5 3 v& - m.}];q PR B s i dE .‘=§ ']4 ig 78 ] (persistent-propagative) % 3% 5% @ 3

WSMoV - 1];3* 7 xﬁ“,fﬁd ER S TR R R A TR R I TR n»\?[{%—a-iﬂfﬁmﬁg}l_ o
AFG LR B R (Immunohlstoﬂuorescence staining) & ip| % &T] LT Y
7 & WSMoV R % = % ﬁlj%mﬁ‘%\iﬁ%f’f LI e P R e R A5 07 R kAR

WSMoV & % » "L i i B A7 Hihd B2 25 - WSMoV g % a5 4[5 h? i FRFY
B PR R BN F R ERRT RHAR R o WSMoV B R § )8 chie s AR
B E i E J}is-* (Tomato spotted wilt virus) Jg& % & > =& & (Frankliniella occidentalis) 2- 13 4p
oo BFd SR R 0 e F B8 e W 2 @#@,WSMoV,wfﬁ HEA P R G2 b
Femupo L REASF S B L pEe AT T i gt A -

B 4tie (Key words) © & & &[5 (Thrips palmi) ~ & )~ &za g & (Watermelon silver mottle virus) ~ J

4 R 4 (virus infection) ~ 4% 5 4.3 58 ] (persistent-propagative) ~ #5 {7

(translocation)
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By i Mo LA 3 g ik (Pieris canidia) ~ *F %k~ & fEikg i (P rapae)
frd # & b F Lied (Rorippa indica) } i B 37
How may climate warming affect a native butterfly (Pieris canidia), an invasive
butterfly (P. rapae), and their competition on a common host plant (Rorippa indica)?

HREE 8 FE S ARE g2

IR e - e V8- - PERMEE - 2o s
Institute of Ecology and Evolutionary Biology, National Taiwan University

While the impact of climate warming on ecological patterns has been explicitly documented, we
know relatively little about the ecological mechanisms through which climate warming affects organisms,
populations, and community structure. The goal of this study is to understand the consequence of climate
warming for native species, invasive species, and their competition, by examining the impact of
experimental warming on various ecological mechanisms (e.g. temperature effects on growth and
development). In specific, we studied two competing butterfly species of Taiwan (the native Pieris
canidia and the invasive P. rapae) on their common host plant (Rorippa indica) in three environmental
chambers (18.5, 21.5, 24.5°C). The chamber at 18.5°C served as control, reflecting the average monthly
temperature when both butterflies became abundant in the field; the one at 21.5 or 24.5°C simulated 3 or
6°C warming, respectively. Each chamber included four treatments, allowing us to examine the intra- and
inter-specific competition: a) 4 P. canidia, b) 2 P. canidia and 2 P. rapae, c) 4 P. rapae larvae on a host
plant, and d) a host plant only. The results showed that warming facilitated larval development,
consequently reducing the larval period before metamorphosis in both butterflies. P. canidia, facing
stronger intraspecific than interspecific competition, had a competitive advantage over P. rapae in terms
of larval development, pupal weight, adult weight, and adult size. However, this advantage (e.g. faster
larval development) decreased under warming. This study suggests that the native P. canidia is a superior
competitor than the invasive P. rapae on the native host plant R. indica, but this superiority will likely

decrease under climate warming.

B 423 (Key words) © # i8¢ it (climate warming) ~ % & (Rorippa indica) ~ - # ¥ v W (Pieris

canidia) ~ ¥ 9 ¥ (Pieris rapae)
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Quantifying the roles of ecology and invasion history in genetic divergence of
invasive species

B RS REE
Ming-Chih Chiu, Yu-Lung Tsai, Mei-Hwa Kuo

Hzd @ FRng
Department of Entomology, National Chung Hsing University

Biological invasions negatively impact natural environments by threatening native species and
communities, and they impact socio-economic systems involving agriculture and public health. Evolution
is an important process facilitating invasions. However, in the establishment of an invasive species, the
relative importance of adaptation to local environments and invasion history is often unclear. We attempt
a novel approach, using Bayesian inference, to estimate the quantitative contributions of ecological
adaptation and invasion route on the genetic divergence of an invasive ant. Although both processes make
significant contributions, invasion route isolation better explains the genetic divergence than does
environmental isolation at least currently. This finding highlights the importance of considering
non-ecological factors in studies of the evolutionary causes of genetic divergence. Understanding the
roles of invasion history and adaptation could improve the effectiveness of methods designed to limit
future invasions. In addition, a framework for understanding invasiveness can be used to explore some of

the most interesting and urgent questions in ecology and evolution.

M4t (Key words) @ # 8 %]+  (environment factor) ~ i i@ 4 it (genetic differentiation) ~ » & ¢

(invasion history) ~ % (microsatellite) ~ » & %= v &% (Solenopsis invicta)
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R A R (S NIl
Climate warming effects on crop production, pest population, and
biocontrol effectiveness: an example from a soybean-aphid-ladybug system

Hp s 838 m i
Sung Hua Lin, Tzu-Jung Tseng, Chuan-Kai Ho

G A EN Y T AT Lo
Institute of Ecology and Evolutionary Biology, National Taiwan University

As climate warming has been increasingly reported to affect communities, there is a need to
understand its underlying mechanisms in order to help predict the outcome of future warming, which is
projected to become more severe than current warming. This study investigated the mechanisms through
which warming may affect a tri-trophic community, focusing on warming effects on trophic levels and
trophic interactions. In specific, this study examined how experimental warming would affect plants (the
soybean Glycine max), herbivores (the aphid Aphis glycines), predators (the ladybug Coccinella
septempunctata), and their interactions in three environmental chambers (18.5, 21.5, 24.5°C). The
chamber at 18.5 °C served as control, reflecting the average monthly temperature when local farmers
grew soybeans in our study region. Each chamber included three treatments, representing systems with
different trophic structure: 1) soybeans; 2) soybeans and aphids; 3) soybeans, aphids, and ladybugs. Our
results showed that warming impact was trophic-structure dependent: 1) In the system with soybeans only,
warming increased developmental rate, reproductive investment (i.g. reproductive/vegetative biomass),
and plant productivity. 2) In the system with soybeans and aphids, warming increased the top-down
control of plants by herbivores. 3) In the system with soybeans, aphids, and ladybugs, warming increased
the top-down control of aphids by ladybugs, yielding a stronger trophic cascade (from predators to plants)
and higher soybean production. These results suggest that climate warming will likely affect crop
production, pest outbreaks, and biocontrol effectiveness, via warming effects on specific trophic levels

and/or trophic interactions.
M43 (Key words) © # iz %1% (climate change) ~ > zk8g i (global warming) ~ £ # (agricultural) -

B ¥4 i (agroecology) s = ¥ & F# & #¥ & (tri-trophic community) ~ d + @
T 4741 (top-down control) ~ § % /& # (trophic cascade)
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Detection of Rickettsia spp. and host and habitat associations of fleas (Siphonaptera) in
eastern Taiwan

RS ST (X RN S
Chi-Chien Kuo'?, Jing-Lun Huang', Te-En Lin’, Hsi-Chieh Wang'

YRR IR L R
Research and Diagnostic Center, Centers for Disease Control
? Department of Wildlife, Fish, and Conservation Biology, University of California, Davis, USA
Spd A g R b s

Department of Zoology, Endemic Species Research Institute

Rickettsia typhi and Rickettsia felis (Rickettsiales: Rickettsiaceae) are two rickettsiae principally
transmitted by fleas, but the detection of either pathogen has rarely been attempted in Taiwan. Of 2048
small mammals trapped in eastern Taiwan, Apodemus agrarius Pallas (24.5%) and Mus caroli Bonhote
(24.4%) (both: Rodentia: Muridae) were the most abundant, and M. caroli hosted the highest proportion
of fleas (63.9% of 330 fleas). Two flea species were identified: Stivalius aporus Jordan and Rothschild
(Siphonaptera: Stivaliidae), and Acropsylla episema Rothschild (Siphonaptera: Leptopsyllidae). Nested
polymerase chain reaction targeting parts of the ompB and gltA genes showed six fleas to be positive for
Rickettsia spp. (3.8% of 160 samples), which showed the greatest similarity to R. felis, R. japonica, R.
conorii or R. sp. TWKMO1. Rickettsia typhi was not detected in the fleas and Rickettsia co-infection did
not occur. Both flea species were more abundant during months with lower temperatures and less rainfall,
and flea abundance on M. caroli was not related to soil hardness, vegetative height, ground cover by litter
or by understory layer, or the abundance of M. caroli. Our study reveals the potential circulation of R.
felis and other Rickettsiae in eastern Taiwan, necessitating further surveillance of rickettsial diseases in

this region. This is especially important because many novel rickettsioses are emerging worldwide.

B 43 (Key words) : Rickettsia felis ~ Rickettsia typhi ~ B*%. (flea) ~ 5 2 (host)
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7 % B ¥ (Graphium sarpedon connectens Fruhstorfer) 2 f& fr2 &
Morphology and life history of Graphium sarpedon connectens Fruhstorfer

#ﬁ;ﬂ‘m%gl\ﬁ%ﬁzz\ﬁ%ﬁl‘mﬁgl
Yu-Chen Hong', Su-Chiung Chen', Sheng-Chih Ou-Yang?, Yi-Ru Lin', Hong-Jen Chen'

LEER AR UL o
Department of Horticulture, National Ilan University
"REA BB gL R e

Collection Management Department, National Taiwan Museum

g P edEt % B Y (Graphium sarpedon connectens Fruhstorfer) (882 p @ j gefd) 258
TR p;aﬁgiaamgg A cher s B 4 25+ 19C~80+ 5% RH % ¥ # 14L: 10D
L4 on ﬁ-fﬁf (Cinnamomum comphora) £ 5 8 & 405 % B 3331 5 S & p g d 45 ji e
éi LR R R AL o &BVK%J& Aﬁﬁmﬁﬁwg%%wﬁm
vd BAh G L RS > B ] (scolus) #itx MEFLHR e F TR I F T P
Fo NPT I RES UM ZRd A RIFILELET L PFTIN A4
TIaF A7.08+3.16 p o BERep ~ 2ed B4R 02 0 P D & B2 T PER Gt 0piE 365
Pomdpddid Rk SR A S[E TRBYT Y X o A PE L PRI PR RAE
F ol iz -

ﬁ?ﬁt

Mt (Key words) :  # § U (Graphium sarpedon connectens) ~ H-#t (Cinnamomum comphora) ~

2 S
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R E T ¥ B U (Graphium sarpedon connectens Fruhstorfer) 4 ¥ 2. 2 58
Effect of temperature on development of Graphium sarpedon connectens Fruhstorfer

B R AN LG
Yu-Chen Hong, Su-Chiung Chen, Zih-Rong Lin

R w -~ FFHEE &

Department of Horticulture, National Ilan University

AF R P PiEE§ A+ B Y- (Graphium sarpedon connectens Fruhstorfer) (##:2 p @ j Uefl) &7
FPREATHEFT2Z P - BFp 70 2 7 H RPESHF W R3Y REF P AT T E
15~20~25~30 2 35+ 1°C 24 & 44 ¢ > M (Cinnamomum comphora) ¥ % 8 & 475 £ B 3 13 1
AR BB LAY LTIt BERET A3CTFA YRR G BRI LS
£ EF 0L 25°C 4o 30°C B g 5 90% > @ 12 15°C B 5 62% o & B HP 2 T P B IR R
4o f{‘ﬁfi’*? I5°C T 228 30°CH s S5 BU teg yER P HFTRIBIEHXEIRFED
HRE e A B FTIRR MR TH L 1348°C - @2 T #B A A YL 1402 13.58 2 13.80
1323 2 11.13°C > 43y 5 12.38°C > P 3 2 B 5 12.69°C ; & P2 5 »cffif » “780 5 38.65 p & >
—# I TR H LY 4029534273771 ~5651 % 129.19 p & > 2i P 5 18681 p B - d 4% F
B3l 7;*%@&—%»@@5’%*’:‘255. 30C, AZ e - £ 2693 61 TR &

Mt (Key words) : # # § U (Graphium sarpedon connectens Fruhstorfer) ~ H4+ (Cinnamomum

comphora) ~ BB ~F 7
D
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Shih-Rei Liao, Jong-Wei Tan, Ling-Ying Tsai, Wei-Chih Tsao, Shen-Horn Yen

REINTES FF 3 -

Department of Biology Sciences, National Sun Yat-sen University

J.l‘ﬁﬁd.r\_é_

ES

A»?:,%u;j;ﬁl N lb‘gp}i\)g-,}%;g s

BNREELEF S B T
N

n

TE2LEFH ROF poéesdL 2 ¥
BT AR B0 Eerfidea T F e AL RSF o H R
FARFHFE B P2 F L FTUSHRRE AR A EFRATIES e k Ak Fla #d
B TRLERA BN o AR SO B IR ) P AR KT H0ER T
LRFRF P ERAFTRLALFED BT EART A R AR o L R FEE R
AHRARBRBET R AV ENEFIFU AR 2N EoR A H 4 5 TR 1945 2009 & T L F R
PARCEATARDE  FHETEELATRE R ME aAPEDFe B0 FEI T 14
BO167 far AP Sdede o & F 2P 5346 fiep 3646 Liep 2346 iep 1646~ ke p
Off~ Brep 84f 5P 448 FURP 475 BAP 445 - dpunp 346 AP 248 2P ]
R P 1 fE2EED 346 B9 ugdep ifdep 2 Yiep o) 2 bl B o ML B
HolF L E G LR S HAFRE LA LR RRA S HEEERS (1634) H= i LB
(114 48) ~ & L (46 f8) 2H#Fi8 L 36 48)  BAN F2 4 PT T MEOF2 3 2P E > &
= E#mﬁ‘ ARERFRE - MNEBRRPT O RELFEESZLE L2 A - T LA
b AR A

{ae

M4z (Key words) @ & 1B %A X 2 F) (Shoushan National Nature Park) ~ # 3 % 5 2 (The
Environmental Education Act) ~ p ¥2#% (Ministry of the Interior) ~ & =3 3 &

(reefs mountain)
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BLh ~MilsF L mAT R
Shih-Rei Liao, Yi-Jie Chen, Wei-Chih Tsao, Shen-Horn Yen

DRSS XN

Department of Biology Sciences, National Sun Yat-sen University

SR LA ARERETRGE FOEAA AP RS NS EA L A P S G e
Gk R BT RALL P REH AW R BT L RA RN e s T
B R aN. *ﬂﬂéﬁ TEASERPAER R DAV AR Lz L
TANt e BT VA ABL SR ASER T ARBF e TORANMA 0 FHMNAGG
ﬁwvgﬂwm#37ﬁo%ﬁﬁw BAEFLY S FIRAAMARM B A E S TP R
PEELNEE R B R ES AR ADTI D SRR TR A B R U R ER
g o gL L S REPR BB S RN EE o SEEA AR ES > AP 2
EREFEELRAZTE FERBPAGTEEFFFPN T 2 80 R EKE 27 74 0 W3
2013 # 17 2 81 WL ARF L ARETHFEMBITE Fe BREVI AR ZREEIEEL
R EMT P RPI 4P 583G FHRP ISFE 39 Bep 1034 ESRp IS
B limp 861@ :{;,]4 B B ugixep Ehﬁ}’?,g y Lk ;xgpks;fﬁ,@g ,hﬁ*}i,k o AB~G ¥ A H

- Z

= % ,vx?,.‘%"'ﬁ \(g‘ﬁ—‘ﬁ,‘\‘»}.a, ,,"{r—‘ﬁﬂ 7 ’ij_%—‘ﬁﬁ’i"»‘ o

E

B4t (Key words) @ -+ ~ %% .1 (Shihbaluohanshan Forest Reserve) ~ {8 & {4 % & (phytophagous
insects) ~ B L & ¥ ix (Pingtung Forest District Office) ~ ¥ (leaf miner)
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Aggressive interactions between Solenopsis geminata and Paratrechina longicornis

R
Yi-Hsiu Tsai, Li-Chuan Lai

< L1 A N 4

Department of Ecological Humanities, Providence University

FfEA g A e FARERE - St Pk 0 4 B LR S UF
o T F T B A BRI $ T o #F ViR (Solenopsis geminata) » B L FY s ive =+
B~ B IR FIN EHBE R b a B2 - B RN nE 85 11 HFRE
HEC AL ART VIR 6 % B H ISR FRE 5 LIRG B VIRFE AP iR
B fE o AT h I FAEL BG4 > SR RY VA LIRS R L 5 Y
FAlp s iR c AT AR VIR R A LORR R T B M 2R O AR
v (T Bk % Y I BHBT VIRITL RA A N B0 E I FEE £ F Lk A £
EF LR S ERPR TS o FRERETIE 24 ) PFITE AL EOERF LIRS F 5 667% F 5
BEPEH M L 644% 0 F 2o (L R AR AF LR 24 [ PSS F L 844% 0 § H A
EYS E‘:—‘ﬁ Fov= FRG T77.8% - HEFAPF BT ENIT B F%R O FREAET VR AR T
Foreffihk d o BREET 24 BEEA S 3o EAF ViR 44% 0 £ & F Lk 94% o

M4z (Key words) @ #t7F X &% (Solenopsis geminata) ~ £ % § Lk (Paratrechina longicornis) ~ &

w4 3§ (aggressive interactions) ~ 42 % (recruitment)
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SFETL A R BRE AP inL 0k
Plant hedge as a habitat of natural enemies to enhance the effect of biological control
for organic farm pests

S R ALY
Li Lin, Ta-Chi Yang, Yu-Ting Ni

Hualien district agricultural research and extension station

BESHE 2 T R i S EE R R I A REAZEZ R S T

UNEN LN S P 31 %E‘ii‘i b o H Y REA KRRV RAP s L on 4
AT AR B8 B BRI EES P RLF T PG N ek e iy
PRI EIRCFERSERT R RS Vo M RTAZHA N B0
FERBES A PEGIAR N R T G MG EYRAE > IR B FY AT R G 342% 0 H
BEi Ol1% AiESHET X RDIEFHFIENF P RRE B 2RL T -PERSP I
T A RERBES IS 5P iTe B HFREA B BREIAF > REEA S DT
Pro Bl (T b2 EABBCE VCHBRES T 16% 0 AR T 61% REHRFEF HHEVR A SF0
ek BE e F SR ER G DT AP ISBT R BB SR GBI R L5 R 8l
P2BapI B GERF AT AP IGERR RS RY AP ISTHE X AR > B RRER

TR R AR

4237 (Key words) : % & (hedge plant) ~ 2 4+ [# ;& (biological control) ~ 8 55 (Milkweed) ~ %

(natural enemies)
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Hd 5 AT AT ke ) a2 # i L TR R 5 SRR Al Ap AL B
Improvement of gene annotation in Plutella xylostella and discovery of genes related to
insecticide resistance by functional genomic analysis of a transcriptome with
reference-based assembly

ﬂa#"rfﬁ]1~}‘ﬁ3’z41r2\%Eizi"f3\—‘£%{7ﬁ4\1‘ﬁf—g‘—;ﬁ 25 e, ©
ou-Yu Lin', Mei-Ju Ma en”, Chia-Che Chang™, Li-Hsin Huang ', Chien-Yu Chen™", Ju-Chun Hsu
You-Yu Lin', Mei-Ju May Chen?, Chia-Che Chang®, Li-Hsin Huang®, Chien-Yu Chen®’, Ju-Chun Hsu®

R A FEFR I AT REF LT
Graduate Institute of Biomedical Electronics and Bioinformatics, National Taiwan University
TR A RATIMS R F R Y e
Genome and Systems Biology Degree Program, National Taiwan University and Academia Sinica
TR G F RS FEALY S
Master Program for Plant Medicine, National Taiwan University
YRR E L L EER A Pk PERT
Pesticide Application Division, Taiwan Agricultural Chemicals and Toxic Substances Research Institute
TR AR EPT IR )
Department of Bio-Industrial Mechatronics Engineering, National Taiwan University
CRE AR AR

Department of Entomology, National Taiwan University

The RNA-seq data was generated by Illumina sequencing using the wild type of Plutella xylostella,
which was susceptible to insecticides. The raw data contain 2 x 80,262,019 pair-end reads with the length
of 90 bases (14,447,263,420 bases in total). The qualified reads (71,957,698 read pairs) were assembled
into transcripts by a reference-based assembler, Cufflinks (version 2.1.1) incorporated with the mapper,
TopHat (version 2.0.8), where the genome sequences of P. xylostella were reported by You et al. (Nature
Genetics, 2013). Assembled transcripts were aligned against a set of predicted protein sequences, also
from You et al. (Nature Genetics, 2013), using blastx (criteria of a match: e-value < 10~ and identity >
90%). A total of 28,993 transcripts, corresponding to 17,301 P. xylostella proteins, were expressed in our
RNA sample covering about 96% of the predicted proteins from You et al. To see whether our
transcriptome data discover additional coding genes, we aligned the assembled transcripts against the
predicted protein sequences of silkworm (Xia et al., Science 2004) using blastx (criteria of a match:
e-value < 107 and identity > 40%). The results revealed that there are 1,961 potential coding genes that

were expressed in our transcriptome but were not reported in the study of You et al. This suggested that
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the previous annotation of P. xylostella might still be incomplete and the current study can improve the
quality of the gene annotation for P. xylostella. In the end, the assembled sequences were used to identify
genes potentially belonging to families related to insecticide metabolism and resistance. A total of 86
P450-, 35 GST-, 29 COE- and 16 ACE-related genes were identified.

M4 (Key words) @ ## 14 (insecticide resistance) ~ =t ' * Z_F (next-generation sequencing) ~ -|*
$ 48 (Plutella xylostella) ~ #47%8 (transcriptome)
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Effect of Podocarpus costalis on development of the Milionia basalis pryeri
Druce Walker

LEES TN 32 NN
Shih-Hsun Chen', Chii-Chuang Huang?, Ming-Jen Lee'

'R EAAEEHTER RTRE
Department of Forestry and Natural Resources, National Chiayi University
‘R EAAEA S TRE

Department of Biological Resources, National Chiayi University

AT G NI b LR e B B A IF R & (Milionia basalis pryeri Druce) = 0 B3RP A P{S
PiEGFRE o AE R 2821°C T > e Rig > (Podocarpus costalis) £ % FH & 4% 2% > &7
POt 5 90% 0 PH LIS 641 £ 118 P c FHRPFAMOZE THABEH - HLAFTH ALY
L6675 B 34334413 p ~T7#A% A 4200+£849 p ~ B T35L 3524+£509p o d PR S G
it nl i 6 #2712 B 53.87+3.50 0 ~T7T#A1% F 62.00+849 p ~ T35 5482+475p >
FHILFL 0% iR 6F TERALAHFETL N E 525 oL APFIHFLLIL A B
EEZRENTALA-FS5E X OML AP ERFLLE e B2 IO B T2 f4A2E 421 mm ¢
REFE N LR PRSP EFRT 2 ¥ H T LM FERREER g
WME S ET3595 063+£0.09g~2456+121mm~7.05£055mm > £\ 63 T2 47 & % 4§
TIEHFP LB I3 62 T4 A2 HETHaEF A w5 14637+23.19 cm?~186.31 +5.49
em’ 2 151.06+2546cm’ > & w it A A2 A AS BB NEEE > F LR SER N T61%LF o
M4 (Key words) @ 2 7% & = & (Milionia basalis pryeri Druce) ~ #f % %% ¥ (Podocarpus

costalis) ~ 3 5 (development)
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A HEF ERBET LR
Effect of Nageia nagi on development of the Milionia basalis pryeri Druce

Mg ' Frss 2!
Shih-Hsun Chen', Chii-Chuang Huang?, Ming-Jen Lee'

'R ERAREHED RTRE
Department of Forestry and Natural Resources, National Chiayi University
‘R EARAFA S TRE

Department of Biological Resources, National Chiayi University

AT R I L Rk R B Y 2 & (Milionia basalis pryeri Druce) = & » B3 N & P18
FieTEdsk o EE 28 £ 1°C T 5 117 4p (Nageia nagi) £ 57 T L% %% > kg rapit F 5
98% > PHP T IDL 665+ 135 P - FHHPFIM62 T2 A > HLZTIBF T L85 687
%3200+401 p ~7# 45 3950+£495 p ~ B T355 3275+£459p > d PR B it nli
6#:7) 51.89+451 p ~7#360.50+£495 p ~ % T35 5275+£5.159 p > & B asit F 5 48% o 1t
ROMAZ THULATET NN IIF SULAPFEMFLLE ML LT ¥ 2@u i 4
WAL ROERFLALAL > aMENT 4552 F ORYAFERFMNLE RSB T
PR BT L FACE 408 mm R E TR LATFFER 0 T A R AR AR Y T L
Mo @B EeERFEZR e ZiiE vl & M F T35 066201022428 +430 mm~ 7.94+3.92 mm -

M4 (Key words) : 4 & = & (Milionia basalis pryeri Druce) ~ 7 1p (Nageia nagi) ~ % =

(development)
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Generation of microRNA-based antiviral transgenic mosquitoes Aedes aegypti to
control Dengue fever

ppEmAg g g prut o mi !
Pei-Shi Yen', Hsiang-Yin Chen', Yueh Cho', Jian-Chiuan Li', Wu-Chun Tu?, Chun-Hong Chen'

'RRHFL LIRS G RS FE g
Division of Molecular and Genomic Medicine, National Health Research Institutes
IR T Y
Department of Entomology, National Chung Hsing University

Dengue is the most threatening and fastest spreading mosquito-borne disease of the world, which
causes 100 million people infected annually, and more than one-third of the world’s population living
under the risk of infection. The yellow fever mosquito, Aedes aegypti is the principle vector transmitting
dengue virus, and the transmission cycle in the wild involves only humans and mosquitoes. Until now, no
vaccines and positive treatment are available, and the use of insecticides leads to resistance in mosquito
vectors. Therefore, the alternative strategies for mosquito vector control are needed. In this study, using
the mariner Mosl transformation system, we generate a transgenic mosquito line which expresses
anti-viral microRNAs under the control of A. aegypti ubiquitin and carboxypeptidase A promoter.
DENV-3 titration of the exposed mosquitoes at day-7 and day-14 shows the transgenic mosquito provides
significant antiviral ability. The DENV-3 envelop antigen immunostaining in salivary glands suggests that
the transgenic mosquito was poorly supported virus transmission. Transgenic 4. aegypti might provide a

powerful solution to control dengue fever.

M4t (Key words) @ ¥ 2 pidx (dedes aegypti) ~ 7 F]4 75 4x (transgenic mosquito) ~ & & 5+
(Dengue virus) ~ #it% f& (micro RNAs)
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Pesticide residues in the fresh bee pollens

Bl omi A B g !
Wei Lo, Yi-Cheng Chen', Tsui-Yao Chen?, Yue-Wen Chen'

IGEE R R T SUs S ke
Department of Biotechnology and Animal Science, Nationl Ilan University
TREEWFSRPEL

Department of Food Science, Nationl Ilan University

PFEH OB RURBR TR ES LA RN AT AL LA B AR FRE 10-15 Bk
8L, 32012 # 9% 2013 & 6 % B - iR YR T I (Apis mellifera) ¥HeiTEis ol > ik
136 24 RREFL F 22 HkP|ID2EEF DI AEERTHRP - S5HT 0 T3 221%%k &4
BRONREERT RN VBLERT I 65 324% %25 ERER T 65 353% F 3 10.3%
Bkl 6 A PR ERT oG &Y B3R ST ARE H P ARt ] (47%) R AT
(45%) stk et I F BB 0 B (15%) 24 9] (13%) =xz » B R Befg i 5 ¢ 2 10% ©
MR ESRFER D S AR 1T 35k & iE 0.587+£0.947 ppm E % 0 H BB e 1k A iE 5490
ppme AR FIA R U s HEde B ER > VER L HAFA2012E 97 1 2013 &2 7 en
EhRRE B 2013 & 127 R SR A F L 90%; EEILLE 02013 # 350 R R A
MART A BREGEPRF L EHRTEE BRI E A5 > 2 2013 & 6 ! ik &R B
AR BETRNR D BIRIES > PER G A EER Y rOkk S e

M 4t:e (Key words) @ & ¥ (Apis mellifera) ~ 4% i* 11 (fluvalinate) ~ & 74> (chlorpyrifos) ~ # =¥
(bee pollen)

384 GEE&SE=T=6F=~I}



P-15
o AR A A R 2 R £ 2 Fr L
The antibacterial activity of Taiwanese green propolis adding gold nanoparticles

T4E S MR 2
Chieh Ting, Yue-Wen Chen

R 54 ppradypd

Department of Biotechnology and Animal Science, National Ilan University

AT HFE o HEREY AR F e (TW) A e L Ak AETIAER I H FIRE
(Staphylococcus aureus) * B I; th 22 B % ‘w2z 3 2 118745 7] (Listeria monocytogenes) i % & 3 T 4
gk o FRREIF A ENRE R A B NBEAKRIEA A2 Y o LB R 1S
pg/ml ~ 10 pg/ml ~ 7.5 pg/ml ~ 5 pg/ml ~ 2.5 pg/ml % 7 § k& &~ 4 7 #e 10 ppm ~ 5 ppm ~ 2.5 ppm ~ 1
ppm 2 % AFER T EE TRE 0 1248121624 ] Fisie 7] 47k & (minimum
inhibitory concentration, MIC) 2_iR|3# o & % 8T R 4o & /,’]‘ ek EeiEET s LB RENHEF
¢ FHFL MIC & 7.5 ng/ml > H ximre 5 4 PIReg F2 MIC 5 15 pg/ml e @ e 24 £ a2 2
L BRI MIC G N PHER FERFPERIEF 0L 8 PR FRAD
A4 220 MICT % 3 4 5 pg/mle & Pun 3§ 4 10 FRI A0t 8 KR Z 4 &2 (0 7
FE P MIC § SRk B o

M4z (Key words) @ o~ & %% ~ 2 3£ £ (gold nanoparticles)
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The analysis of antibacterial activity of honey from Taiwan

BB~ AR
Rong-Rong Chen, Yue-Wen Chen

R 54 ppradypd

Department of Biotechnology and Animal Science, National Ilan University

W KT AR B ERmE S Py A R R A R i R
o SRR K LAY ROPIE B SHA A7 b ket A 1 B A KRAKRE n,;;nw
%y
4

WET

gm%*iwoﬁé%%%; 402 (Agar well diffusion) B3 5 A F A (2013 & =5
TG 10 22012 EFFgAc R S PR HLRARE 4 #0230 19 B) HERIFTEHE
(Staphylococcus aureus) {r= % 1% 7] (Escherichia coli) PR *tFrpiatt » ZE* $ F+H& g6 )
ZAGEE (P BEELAR) R FRHREEFHE SRS R RR AT H
S. aureus & TP BT ke EiE (P <0.05) 3 ﬂumniiﬁﬁv&(%ﬁ@ibﬁﬂi4wmm

Yok ok 0 2012 E3EEATR Y (FHET 55 19.4£0.79 mm) - g‘ B (rEETiss 187+
2.84mm) frd s ARG (FrFBTHL 17.6+3. 54mm) F2 i wE coli® e Rl A EEFET
FrEET 55 159500 mm) 82 2013 & =EA0p Gwm@1i71159i1%nmﬂ)p%ﬁu’

2012 # 3 =FF PR T (#PF}?]F%‘]J-&”? 123+ 1.11mm) Kz Hi& RAEET (#’F}?]Fg]li”,a 10.5+2.23
mm) £ =2 0 SRR E AR FRFTE o gt “f PR TR ERR A S aureus FrEEIE
I g ¥ E. coli»

Mt (Key words) : #2 & (honey) ~ 3“ JF ##</% (agar well diffusion) ~ 7 /% & (antibacterial
activity)
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F%’ :g ' vp é‘ ,kiﬁ- (Poophllus costalis (Walker 1851))
Expression of chitinase gene in the spittlebug Poophilus costalis (Walker, 1851)
(Hemiptera: Cercopoidea: Aphrophoridae)

5'515(5{12‘?'%?1‘ ’Erﬁz
Shu-Chen Chang'?, Hsien-Tzung Shih', Kuang-Hui Lu®

"R E R B e

Division of Applied Zoology, Agricultural Research Institute
SRR R L

Department of Entomology, National Chung Hsing University

i*iﬁ%’”ﬁﬂ AAEERps hriaiiion 4‘\?‘%’ o eEp 4 RIE (Poophilus costalis (Walker)) 72

RRFZFATEF O EIHIERFEY TSI HFAF (PARRLLA S E'u«) ¢ oo aEA g > & 1809
p4}§~ ’gfrﬁémRNA MY W AR BRIt BT TR AT ARIES L p 2 AR o 1t
HAT FEF mRNA B 7] £ N Digfe 22 74 gt fFE 2 SEFAL N FREFRER
& F Ji (insitu hybridization) » $¢.& 42°C R f6 7 0.6 S # R iz ¢ » @ F A7 FHAT AikIES
F AR o TR E PCR (real-time PCR) A 477 LiRkIES &4 5 HpF - B AT AL Vg ¢ 2
? ZZRERWENE S EBRERE ST T

FIEFMEE A ASEADFE L P EMEY 2 4
GRS A E R BB E AR R S AT EE R

M 4w (Key words) @ 7% 3# (spittlebug) ~ %~ Ff% (chitinase) ~ % = ¢ (Malpighian tubule) ~ f =3¢

& F J& (in situ hybridization) ~ ¥~ p¥ Z_& PCR (real-time PCR)
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Preliminary study on taxonomy of the Stephaniris spp. in Taiwan (Hemiptera: Tingidae)

FEATIR ~ R R
Jue-Wei Chang, Tsui-Ying Chang

BB SR F R

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

- A chge s %4 (Hemiptera: Tingidae) © ek 27 5342 ¢ TR % K (Stephaniris) 14
Bab A B AFIHIwERE K E o Br FOTRR AL LEBIT P 0 FHE S
3 Tﬁ G0 AW E R B *Pfg % S. typica ~ 1 f§ = 3 fﬁ % S. pyrioides ~ I & T4 Tﬁ % S. subfasciata ~
FLY B fﬁ % S. aperta B2 P ¥ T4 fﬁ % S. esakii & o

B 4t (Key words) @ 5 % (Taiwan) ~ 4 fﬁ % i (Stephaniris) ~ » % (Taxonomy)
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i FEW T
Chih-hao Hsieh', Chia-Lung Huang”, Shen-horn Yen'

R S X
Department of Biological Sciences, National Sun Yat-sen University
R L R SN

Department of Life Science, National Taiwan Normal University

M%ﬁ%(ﬁui)%ﬁﬁMﬁ{% A R RGN L R RE R bl
RS RRAP FROER A Bt P E R BT SRR

Bt S RIRE O 0 A R DGR E R FINE AR LTS
TAREALFBEFEZI TR LA REM G 2 AT RAZEAS

E 3 o ﬂxlﬁiui Thmier ((G2d BELRd 89 K~ 250) et s8Rk s p ik > 5
THPEFEITNEFRAM G2 Fatied e p R AL TN A ERANE T AT LN T
AE LT R L e R I 4 (Ennominae) 2. Obeidia fH¥ ~ i ® 23§ (Larentiinae) 2.

Gandaritis pseudolargetaui §= Gandaritis octoscripta > P* ¥ 8T 1 (Apaturinae) 2 J ¥4 ik (Timelaea)
B~ FORFLE T L (Arctiinae) 2. Caloenia takamukui > 12 % 124 (Epicopeiidae) 7 Parabraxas
E,’,f Parabraxas 2. %t > BUVEHEH T T AN S o RA FILEELARAF IR T L7
M FEEEC o A AT D REHFEE > R T8 N B 7 F AL P o AR R

PRAERERTASIAMAEL BT PR R RR AR S FR T LS
SRR A B E AR BB ERFEFADEREI UE A E F R FLE G TARER
Aprak L ERER L fE L P A S R F OB A#H -

B 43w (Key words) @ #£4 (mimicry) ~ @2 P (Lepidoptera) ~ ¥ ¢ (aposematism) ~ it & |7 i’

(chemical defense) ~ & %% 5 (phylogenetic systematics)
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B & F8s (Parasa undulata) Fa3 2.4 555 w AR 22 (I8P~ S35 54 2
Eo RN
Taxonomic review of the Parasa undulata species-group and the first record of
Limacodidae larva feeding on conifer

LR SRS TELY S &

Shipher Wu'!, Wei-Chun Changz, Shen-Horn Yen®

LEEE AL AT LY
Department of Entomology, National Taiwan University
) X A
Forestry Bureau, Council of Agriculture Executive Yuan
BLERITRE EX ok

Department of Biological Sciences, National Sun Yat-sen University

Although the caterpillars are well-known for the stings and magnificent coloration, the systematics
of Limacodidae is historically neglected and chaotic due to the difficulty in matching the larval with adult
stages as well as the very conservative and convergent adult morphology. One of the biggest taxonomic
problems surrounds a collective group, termed “green limacodid moths”, which harbours at least 90
species placed in either the genus Parasa or Latoia. According to the most current concept by Holloway
(1989), Parasa includes the New World and Old World species and is split into 14 “subunits” based on
wing patterns and genitalia. The undulata group was previously composed of 3 species from China and
Taiwan, and characterized only by wing pattern. In the present study, we discovered a new species and
report the larval morphology for the first time. A larva was found feeding exclusively on Picea (Pinaceae).
Based on a phylogenetic analysis of COI fragments (636 bp), the larva’s identity can be attributed to P.
pygmy. This discovery is also biologically significant because the known host breadth of Parasa was
polyphagous on various angiosperm plant families. This case, therefore, represents the first record of
conifer-feeding behavior in this family as well as the first specialist herbivore in the genus. Meanwhile,
the background match between Picea leaves and larval colouration is shared with other Picea-feeding
insects. This phenomenon is worth further investigation in the aspect of convergent evolution of crypsis

associated with a particular plant.

B4t (Key words) @ A+ {247 B~ & —%" (conifer-feeder) ~ f]i4% (Limacodidae) ~ Z 12 (Picea)

4% (Pinaceae) ~ -~ #* (Taiwan)
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Phylogenetic relationships of the genus Elymnias Hiibner, 1818 (Nymphlidae, Satyrinae)
based on morphological characters

% 34 '~ David J. Lohman® ~ 37 % & !
Chia-Hsuan Wei', David J. Lohman®, Shen-Horn Yen'

TR L R
Department of Biological Sciences, National Sun Yat-sen University

? Department of Biology, City College of New York

The butterfly genus Elymnias Hiibner, 1818 is one of the most species-rich groups of butterfly
Batesian mimics (48 species and 201 subspecies) and is distributed throughout Southeast Asia plus two
species in Africa. Different Elymnias species vary in color, pattern, and size because different Elymnias
species frequently mimic dramatically different models. Sexual dimorphism is also common. Despite its
potential as a system for studying mimicry, the evolution of wing patterns, and Southeast Asian
biogeography, there has been virtually no biological research on Elymnias. In the present study, we
reconstructed the phylogeny of Elymnias based on adult morphology to address several key questions: 1)
Have similar mimetic morphotypes evolved convergently, or are they phylogenetically conserved? 2) Has
sexually dimorphic mimicry evolved multiple times? 3) Did the Elymnias lineage evolve in Africa before
dispersing to Southeast Asia, or vice versa? Because of its species richness and extreme interspecific
morphological diversity, Elymnias promises to be an unparalleled system for the study of wing pattern
evolution and the evolution of morphological novelty. Preliminary examination of mimetic patterns in
Elymnias suggests that there are about ten different types of wing patterns, termed “morphotypes” for the
purpose of discussion of mimicry. Some Elymnias species show clinal variation in wing patterns,
presumably to mimic subtly different models in different locales. This variability, coupled with genitalic
uniformity, complicates species delimitation. To add to this confusion, there has never been a systematic
revision of Elymnias. The present investigation will examine the evolution of wing pattern diversity in
Elymnias and identify promising sister species pairs for future genetic and developmental studies. In the
present study, we extracted twenty characters of adult morphology from 39 species and analyzed using
both equal weight (EW) and implied weight (IW) in maximum parsimony analyses. The results show that
the relationships are not fully resolved in the consensus tree of EW analysis, but several species-groups
were identified although the support values of most nodes are low due to convergence and

conservativeness. We hope this pilot study can provide a preliminary framework for future studies, such
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as 1) the evolution of morphological novelty in a mimetic system; 2) the role of Southeast Asia’s dynamic
geography in generating organismal diversity; and 3) the taxonomic limits of widespread Elymnias
species, while laying the groundwork to develop a new model system for the study of wing pattern
evolution and development. such as for comparing to molecular phylogeny, or tracing the history of

mimetic patterns.

B 423 (Key words) : 42p% U/ (Elymnias) ~ P i 4 (Satyrinae) ~ F. < #t i (Batesian mimicry)
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Using optical properties of wing metallic shine to evaluate the mimicry relationships
between Elymnias hypermnestra and the sympatric Euploea species

Jong-Wei Tan, Shen-Horn Yen

Department of Biological Science, National Sun Yat-sen University

The taxonomy, evolution and chemical ecology of the unpalatable butterfly genus Euploea
(Nymphalidae, Danainae) have been extensively studied during the last decades because of its
significance in driving the evolution of colour-patterns of other insects in the Indo-Pacifics. The
co-mimics of Euploea include various palatable taxa, such as the satyrine genus Elymnias. The visual
resemblance between co-mimicking Euploea and Elymnias is not only contributed by wing morphology
and behavior, but also the metallic blue shine produced by interactions between the optical properties and
microstructures of wing scales. In mimicry biology, it is essential to determine the relationship between
co-mimicking species, but it may become challenging when multiple species with similar colouration and
chemical defense are sympatric. Apart from assessing the relative palatability, phenology, and sympatry
between the potential model and mimic, the accuracy of wing pattern match (visual signal) is one of the
most important factors in determining a mimicry relationship. Most case studies of defensive mimicry
focus on the visual signals irrelevant with metallic shine, so there is no need to measure the optical
properties. In the present study, we attempted to evaluate the similarity of the metallic shine between the
Taiwanese Elymnias hypermnestra and 3 species of Euploea by measuring the reflectance spectra using a
spectrophotometer (OceanOptics usb4000). The results show that the reflectance spectra of them were
similar and peaked around 500nm with differences in intensity. The intensities of metallic reflection
between Eu. tulliolus and EI. hypermnestra, however, were particularly similar. This result suggests that E.
tulliolus is more likely the model of El. hypermnestra, and the size match also supports this interpretation.
Predation tests are still necessary in order to confirm whether other Euploea species participate in this

mimicry complex as “imperfect models”.

Key words: Batesian mimicry, structural colouration, aposematism, visual signal

=R CEH 393



P-23
SRR SR P HE R R R T
Research of the arboreal ant community structure from different vegetation type in
Da-Jiou-Shi Experimental Forest

HFER I EL Fhzad !
Fung-Chuan Hsu', Tze-Ying Chen”, Chung-Chi Lin'

CEEANC RN PR ¥
Department of Biology, National Changhua University of Education
TR E WA EERER RTRE

Department of Forestry and Natural Resources, National Ilan University

mﬁﬁéﬁﬂ*F%ﬁ?ﬁﬁ*’ﬂ*ﬁ B ? ik ER o ARG E G oradpiRd
$ (bioindicator) o % FHIEFRFITE 2 ;ﬁf FEEFAAB A R IR ELEE A YR
ik #1 (Formicidae) 4p B A= 3 R/ 22 Eéiﬂkr o AFEY BF WA HIEF RFET > B A S
FAZ REEAEE L OAHE IR IRFE R e 2 R %Eiffi%f“l 2 BE RS L E R S PR AT R R TE M
PRV EEHRE > RREEA S § 285 <« (Michelia compressa var. formosana) * 1
o+ E 4k (Aleurites montana) = 2tk ~ 7E* 5 (Ficus fistulosa) = 2 tf~ & & % g4 (Castanopsis
cuspidata var. carlesii) R4tk % imES (Ficus irisana) R4tk 25 HF p 2012 # 7 % 3 2013 &
67 FBI AR 1=t R4RE 1151 LIRMRBAE (3 FHR 2 29%) BB S T 21 B394
B R AL ERALHORER R RA T 235 5 H X SRR kI8 F B A
ESAE S B A IAREERE 13 /850 o & F HRiEdp s 17 0 Simpson § 1k {445 #& ~ Shannon
SRR 399 R BB S EER RAR DS S T A 1 A R R iRfe 2 f#m&%ﬂ%
FREHEI IR 2 BB A2 3 RRFHESL T SRS PRI s # 'ri—”' °
I UAHEMIS R G R o BTSRRI EHAT A B R EA KGRI EE 12}

&
3

o

M4z (Key words) @ 7 &% (Yilan County) ~ #£ 3 73| (vegetation type) ~ ¥ R % # (community
structure) BRI AT KA (circle trunk pitfall trap) ~ 3 1% 2 4
(bioindicator)
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Bigg ~ 2T ~Hrk BT 54
Hung-Wei Chen, Wei—Lung ang, Chung-Chi Lin, Yu-Der Wen, Jui-Yu Chou

CEEAN I ERT Y

Department of Biology, National Changhua University of Education

wE K > B LR X L BT (Forcipomyia taiwana) f TP ame R KL 4B
WX ARGl 2k Bprt e p (Diptera) #h it T8 0 AR A Gl S SRl SR S

e B o pd 3‘Ighﬁuﬂkl’¢Mﬁ$kammjﬁ?ﬁ@@oﬁ?i%$%ai
o BASET g £ ORI R FTRE A FRF 51 iR BSOS T S T
1fERE AR P ?f%ﬁé’?h# TEoKm i/%?ﬁiw awﬁt a%p%%F* B éﬂéﬁx@~ i
Ifl-‘)??'f’}m!: v Y "'Fiﬁ\”\” ko d B H L e L P B AT BB G ST
Be Bt AFTEOR AT R AR A 2 {@ FREt R e 2 AT :%rf,a‘mﬁ#*‘* 4

P £ AL R 2 PN EE FAP S LRI AR AR R I Sl RO iR
sku,wﬁr v HTE L e zuﬂ;g%?g,%‘é%&&z fe vﬁs%i?ﬁrf(iﬁ’%'?"?,‘5&35\3{5‘_;1&%%%%7\»

1 # Fts > f1* MI13 PCR fingerprinting = ;% » 3% 2] & $F fcdp 00 hpE* FATE Z P - 4R -
a‘«f:—g 12 LSU rDNA ~ ITS 5 5117 % ﬂj%:’rﬁfzg‘@’—"—‘* FFfL e B w5 % Mor &SGR A P ¥
PR AR DR - A A AR R AARE 2 B LA 24

zx\?i(}%m'\f—' ﬁ‘h J"}IFxE“ ‘H}P‘J‘Fm o

M 4Eie (Key words) @ 4 #44¥g (Forcipomyia taiwana) ~ f%* [ (yeast) ~ LSUrDNA ~ ITS 5 7|
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The sound production mechanism of Macrohomotoma gladiata
(Hemiptera: Homotomidae)

IxE L
Zong-Ze Wu, Man-Miao Yang

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

*EF FF AN (Macrohomotoma gladiata) % 42 > i 72} *ﬁ_ﬁii& MR A e
B ROTREE %fm%fip#ﬁ%~ﬁ’@i%@ﬁ#ﬁﬁﬁmia,% B B B4
Fatls AR OBi o Ay g AFEF AR AF B AR EALES uEi -"’-'T'J@

Iy

- HEFEFEFRLAALP B, ARF LT o T E A GE BT ] 0 T ORI S g
B~ SRR B R BET RN B R BB et R LR lﬁzs;fu o
S 1 ?K‘IF)»J»”*’“*W»] BB i B TR et g GRS P AR

BB TR PTG o 3R W gt B DR 0 A PR T A e n] b B o R IEE

ﬁ%%%%nh%wWﬁ@N(D”%ﬂW?Tw%%(ﬂﬁﬁwwﬁﬁ%%WQH%wﬁ‘
(5) 7B RAEERE (6) 7 F I RE  FREEHT (A) AL DE B TSR
@$%§’®)ﬁ$w&Q%%m%n%ﬁ$@§mu (C) AfpehiiR s BF SRR £
Behdkd o g ARG Mt ey Tkt R R hlg 2 L ol iR

S LA RIEE L . o TRl

B4t (Key words) @ 4~ i (psyllids) ~ &2 # (axillary sclerites) ~ % % (sound produce organ) ~
Z B33 5L (vibratory signals)
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Location of a major gene for parthenogenesis in Drosophila albomicans

3 RAp R EN
Chia-Chen Chang, Hwei-Yu Chang

CEEV SR I L ¥

Department of Entomology, National Taiwan University

Parthenogenesis of several Drosophila species was discovered. Most of them are facultative and
perform gamete duplication as a major diploidization mechanism after meiosis, and D. albomicans is no
exception. We performed genetic mapping with D. albomicans. Almost all individuals from a
parthenogenetic strain, about 75% of F; from crossing between a parthenogenetic strain and a sexual
strain, and only about 50% of their parthenogenetically produced F, could perform parthenogenesis. It
suggests that there could be one major locus and a dominant parthenogenesis allele. Therefore, we
roughly located the major gene to a chromosome region. Two phenotypes of parthenogenesis were
adopted for analysis: capacity and fecundity. Through genotype phenotype correlation, the capacity which
means being able to do parthenogenesis is highly associated with 3 markers all located in the B, to Ds
region of 2L arm. The fecundity which is the amount of offspring produced by parthenogenesis showed a
continuous distribution, and may be influenced by several genes with additive effect. Different inversion
arrangements between the strains hindered further mapping for the major gene within this region and
recombinant individuals are too limited to find those additive genes. Drosophila albomicans population in
Japan was hypothesized to be derived from Taiwan population, and flies in Wulai were phylogenetically
closest. This is consistent with our finding that a sexual strain collected from Wulai, Taiwan in 1970 was
able to perform parthenogenesis. This is the first discovery of parthenogenetic Drosophila in Taiwan. The
strain was polymorphic for /n(2L)B,Ds, which may be part of the reason why parthenogenesis can sustain

in a sexual strain.

B 4£3 (Key words) - diploidization mechanism, genetic mapping, inversion
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Exotic ants and pest ants in Taiwan

Rz
Chung-Chi Lin

SR B FRL S
Department of Bology, National Changhua University of Education

B 5 AT Y 290 5 A amBik o A RIS TG S 1L L F1G SRR Py TR0
i ’-&F%%?A LEMEs SRS RF AR b P EH B RS F X mrﬁfg@%iugﬁ )
BT B 40% 1 F g BRI % o A dEeniEE AT A R ARl 0 4 B RBET
e ARERAR SRR 0 Bt A GO SRR o TG 22 A A REBE (exotic ant) » AT
154 LAt il fBd s ¢ R FEF A ARSI B30 R Y o A T iR (tramp
species) &2 3 fAMI|» ¥ K E + G T 2 5 F S BRIk (Pheidole megacephala) ~ £ ik Llnijg
(Anoplolepis gracilipes) £ » &= X ik (Solenopsis invicta) o ¥t 4§52 Fg * HIP & RTS8
x5 E ANEIRAIAAE S F T UEER (pest ant) > @ F TSR Ao R F P A AL g S
TR AT e o VA G R ES r&i 4% (Agroecosystem) & T gR 4 & % (urban
ecosystem) £ E A Bh G c FR A BEAR I ITALALERGRGT g i RETFFET
1% $R$E S BRIk (Pheidologeton diversus) » 8 B 15 53 4w Z3RT AR MTEAZTFFT A
= 5 FIR B A% (Pheidole spp.) ° te3t™ 4 f5 kB 7 = Foald 4§ Forhsd v gt
Ao pI L ERAELLI AP - G e 85BNV ] | Rk (Monomorium
pharaonis) ~ » & % 73% (M. intrudens) ~ Jit% (Paratrechina longicornis) ¥ £ %r¥_d ik (4.
gracilipes) » % 3T & F7~ Benx i Vg (S invicta) BT E KRB L8P e R LRI B ER
Fl & T ek 39533 4% (Dolichoderus thoracicus) e

M4t (Key words) © ¢ kE53% (exotic ant) ~ & 3 #5¥% (native ant) ~ 7 T #58% (pest ant) ~ B b5 %

(dominant ant) ~ 5 #* (Taiwan)
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Body size of Solenopsis geminata workers in Taiwan

2 ES - Hrofe iR
Yi-Ling Lee, Wan-ng Shiau, Li-Chuan Lai

< L1 A N 4

Department of Ecological Humanities, Providence University

. Lk (Solenopsis geminata) © ~ B LBz LARE S PROREL T LELY Nak F oL
Frip B VR R s H AR T R M AF TR RT PR RS VgD iR
AP AFRAR > AEN Y SRR 0 BREIAELITBEREIHREZ L F LA
BB IR T S G A REFVIREE R SR CFRAMEZ PR BEFRT BE RS
AL A ) EHEFLR o MESEE S A I MY AP R B L ERCRL B
ZoaMiakhol AR R AIKEE A RELR LA IR E AL, HREEE
: ‘rﬁﬁs""?%ﬁ}*%’fﬁu pad RS g AT RMABS R AR R R
JER R EA G LB RREE- HEFT A BERAY LR L) 27

K4t (Key words) : £t F L #%k (Solenopsis geminata) ~ 1 % (worker)~ #273] (body size) ~ ¥ £ (body
length)
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Seed preferences of the tropical fire ant, Solenopsis geminata
(Hymenoptera: Formicidae) in Taiwan

i é”“ ~iF R
Yu-Chen Chen, Li-Chuan Lai

WEAFIRACF

S

Department of Ecological Humanities, Providence University

#4 Lk (Solenopsis geminata) » % LA 3R F E > ¥ IR AKX FRESBIROEE o £ F
12}

VRE G A F R §chEyr P SHEES AT > TR BE R IRE S Vg AP S -
= wﬁ_:»v LRI R N PR Y AELER S 2R BATS S Ru RRT Lk
FAE LU EREZ BREPINGES > T EEBS AN N 2 AF VIR RS A g
ﬁiof— BEEA BT usv*ww‘w%mﬁ“ S X R fﬁ’f*‘*ﬁ*ﬂ‘?f”
SRS R HAR S R A o EERAY VR R A o A At AR A F
T RA %aﬂﬁﬁmW%#%%*%”ﬂﬂ#‘;%# FEFF LR ﬁﬁ?m%k%
Jok AL LA 8 E BRI T ok AT AT 5B BREFEEE S o

PpA~h B EF AT VIR BT E A A AT o RPIEF VIR BT RS A d\ﬁifg,{m
BF o TR FRPES AP e ERE S AT o Ft > A2 2 A ViR b A Ba TS
MG R - HFRAY VIRALTE Btk e fE S B R R VIR R T B e i
AT EBERES o R fONRE M B R E R T SRR e

M4t (Key words) : #3F X% (Solenopsis geminata) ~ & &+ 3% (dyszoochory) ~ + # #
(Poaceae) ~ 5+ ¥+ (seed preference)
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Thelytokous parthenogenes1s ants in Taiwan

Kok
Chung- Chi Lin

SR B FRL S
Department of Bology, National Changhua University of Education

\PE A s 3E 4 7 (Arrhrnotokous parthenogenesis) b5 bkiEaiie p & A & | H £ )i
Tk i de SR YT G 0 A IS IR AT e BASE D A T A 2 d AR HFer
Mo H RRze B e O BBk 0 AR AR B RE N 4 AR 4V
AT AZH A2 RIS B2 AR M NIEE &“F:w.\tﬁi 4 78 (Thelytokous
parthenogenesis) o % 2 4re3 12000 a5k " > FRF 15 A5 7 v ep 2 ¢ (Thelytoky) =
4 ']“nL AREFREA S BAIETIED W TihiR 0.01% b P 2F S R - L SRR
AR E WA RGBT RIS L e IS BRI APRIGIRY T RRAEA G R AR
WA PR A MR kAo ER B IRER F AL & rH 3 ke A e (OW) en& e & ik (Cerapachys
biroi) £ %A B4 7k (Pristomymex pungens) : ¥ — 5pE5 5 MR G FF B kb 1 B IR SINURA MR
(0Q) #& 37 58 7dk (Strumigenys membranifera) ~ = % %58 4% (Strumigenys liukueiensis) ~ % 5 %
BEik (S rogeri)r B¢ 2 d TR B E RSk A ATAE TG PR A MRafiag o ¥t 3R E
Bk 5 %K (AQS, asexual queen succession) = %rdE bk (Anoplolepis gracilipes) ~ & & F Lidk
(Paratrechina longicornis) % & % % 3% (Vollenhovia emeryi) e

B4t (Key words) @ #3¢¢ A ¥ (thelytokous) ~ ik ‘& 75 & FE (queen thelytoky) ~ 1 #3582 & M

(worker thelytoky) ~ #& 4% ‘& %K (asexual queen succession) ~ % (Taiwan)
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Use microsatellite DNA to investigate the mechanism of thelytokous parthenogenesis in
Strumigenys rogeri

«hﬁk’ﬁ%’—ﬁ ~ g-ﬁh‘uf& ~ Fﬁ fi Z—' ~ ﬂH(lf—r‘ Ji
Ching-Hsuan Yao, Yu-Bang Jhan, Chun-Hong Chen, Chung- Chi Lin

CEEA TR PR
Department of Bology, National Changhua University of Education

LRI D B B AL A H R Rl Rk ahds R g o —J@;ypw R (kS % 1%)
RFEAAGAE NIRRT E T A S 2RRd AXHE BHPF T A S o & A Eaiiikf
BY o ARFd AR BHATATOAIE T VHET SRR E R S fE 2 BR RSN
Pg A ¥p 4 78 (Thelytokous parthenogenesis) » >+ B 3\ Pg A PRardBikfBag 9L % 5 /6 > H 5w B a5k
T F ¢ 3 A AR A B AR o AT L DNA 3P & 2 AT
B RPEA PEIR % 20 AT~ ARG IR B WA BT 4R (Strumigenys rogeri) o M fALSER & & TP 5 B AR
AVE e do LIV AP R AR § G - HAT Y AP o ficiwh DNA (microsatellite DNA) £
Rds® A Fed veh 5§ £47 “fx LR L A - el S TR E o I RN

TR TR A VRS 0 & *@odﬂnﬁmaDNAﬁwnmﬁq,_wk VAR AT B B
B ay I R ek 3 S HBRIREETRE RS E TR L BREH AL
Mk mBh b R 2 - RO HRIHCRET R G E - BT S R

)

M4t (Key words) @ B #5850 k% (Strumigenys rogeri) ~ ¥5FE & £ (thelytoky) ~ i@ sk DNA

(microsatellite DNA)
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The use of detection dogs in management of red imported fire ants,
Solenopsis invicta Buren

AR ' ket SR AR HhF AR
Hui-Min Lin', Wang-Ting Chen?, Yi-Chen Chen?, Wei-Lien Chi®, Chung-Chi Lin*, Yang-Yuan Chen’

L0 Vob B
Monsters’ Agrotech Inc
Yl R
Institute of Physics, Academia Sinica
< B fLBEA B LR R
Working Dog Training School, National Pingtung University of Science and Technology
BLEE A 2 R
Department of Biology, National Changhua University of Education

N4
7
B

VIR A - AR e A vt RS FI R Breme ek g s B4 ke > T 4

%ﬁbﬁﬁ&%’& ﬂmi§¢n1<od“ﬁﬁif CRRSS AR NP AL
FAEH KL TRIRIIIP AL EIRE ~ A FAE RIS B VR - RA o BISH R R E ¥
ﬂ%ﬁ%ﬁ%ﬁﬁﬁ+’%%ﬁuAﬁ,ﬁﬁaﬂa%mkﬁ%@g A A2 sk o A ERT
ORI ¥ iR g VR DF R R 45 %ﬁﬁ]ﬂ Bk SUPR HE R ek gho it R B Bk
BT S GE HINER ek LT e R VIR R VIRGRI X T H I 5~10 § =
Lenlige P G Bo Mo R enfF L (Foifs Z £ %‘%meaﬁ%§~%%ﬁ?m\
zu%ﬁg&%ﬂﬁﬁﬂﬂﬁ-éﬂhb VA VR R s 0k (AR Y SRR R e
Tl o R AT FIRE IS 2 O BRARG FLOVIRL TR ER ,Ta 'R RIS
’ﬁ VR B PF s UL P AREE RS & ,w:,é?r M’%lg‘/? Kt - E o BT RA T
oA o PERAHXOET > B VREPAVFERFER RERFTHILF
Fo popEL E’ﬁ BZA AT E o

L

@g
¢
2
w
o

B4t (Key words) @ » &4z 'V ik (Solenopsis invicta) ~ 1 ]+ (detection dog) ~ P #R;* (visual
inspection) ~ 3% 42 (bait trap)
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Accessing functional diversity of termites in Kenting National Park

254 WA AR O W ERE Y 280 e
Hou-Feng Li!, Yen-Chiu Lan, Tkuko Fujisaki, Natsumi Kanzaki, How-Jing Lee, Nan-Yao Su

LELE SNy
Department of Entomology, National Chung Hsing University
‘BRAE KPP ALY )
Department of Leisure Management, University of Kang Ning
ERMA BT E X BT b s BT A
Department of W11d11fe Ecology and Conservation, University of Florida
P AR EF L T AENREF Y R
Forest Pathology Laboratory, Forestry and Forest Product Research Institute
HOEEY S F S F 5
Department of Entomology, National Taiwan University
CERARIELERATRAY
Department of Entomology and Nematology, University of Florida

AFEFUERGERSE DS FFEHET BRSFES SR R Rk BT
RFraFlentid RBH175 T3 02 > A4 137 B gl - 2 45E7 672 B ERMEA >
BB AT LR ERAE AR 3 10 13460 Hh e BiBR TN 4 A B TR B B hf
B R T BRECAHBAR CBRAFERITN BCIVLREBFALRT AR B2 B =
A e k4 (Termitidae) 4 L A A8 ¥ * *t A& 9 3k (Kalotermitidae) 14 2 # o ﬂ%ﬁi
(Rhinotermitidae) th2 /A = o ¥ h B EHFE B P H PRI E > By A EHRA N N BB
%%ﬁ&&?kﬁﬁﬂlﬁ%ﬂ*ﬁ(ﬂﬁ)ﬁi*ﬁ(mﬁ%T%iﬁ@ﬁ#%%(7ﬁwl
ZREE S A FHREEREAGZER G F# Cf) MEAREF Q) BAFAR
BEBEAELR A L AE BTN BSG Z B RP DRy e R Apir o AP
Hhd AP RS R A R R W AP AT R Y AR - A HY A
BoaRfLEEF R A o FRBEE Y ATNRDOFIAH A0 RN B TRgd T A IOF R
2 —;}ﬂw,n@ﬁiﬂ R2AP AFEar TR R GR G LRSS bldeE] A A T E
LE®

M4t (Key words) © # f& @ = (ecological n1che) 7% F 3k kv (geographic information system)
4 ¥ % #+ (biodiversity) ~ 52 p (Isoptera)

i
s
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Surveying of termite damage pattern, termite monitor and control methods in
tropical botanical garden of Taiwan

Frae'szua’ mpyr D owggtorry Y
Hsin-Ting Yeh', Hou-Feng Li%, Ming- Jer Tsai'?, Chun-I Chiu?, Ya-Nan Wang'"3

"R AR E AP TFRTEL ST Sk L
The Experimental Forest, National Taiwan University
BRI LY
Department of Entomology, National Chung Hsing University
R AR R EHRRETETRE

School of Forestry and Resource Conservatlon, Natlonal Taiwan University

BT AR Y PR A e B R R R T AL A ke ARG A
EEOT BB M0 BB AR AE T N R L B AP R R TR A
L2012 E A F e TG LA A FRIRFEFL T EZRFLS FIP kA AT F AN
g,ﬁ 3052 PR B 280 P A v KA 0 SE T D 86% AXAALEILT My k-
# ¥ ud kg4t (Termitidae) % 2 & ik (Odontotermes formosanus) ¥ % % i > FIp 5 7.5% #f
A HE T H 0 k4L (Rhinotermitidae) <4 % 7w 4% (Coptotermes formosanus) £ 274 Foi 3%
(C. gestroi) » %] ik < 0.1% £ 03% E 3 5 1 & o x4 (Kalotermitidae) ez % #7v #%
(Neotermes koshunensis) 2 # g 3aw) v bk (Cryptotermes domesticus) P4 Bk 0.8% & < 0.1%
BEF o p 2013 B[ TRIAKES NERE > F b iéé;fﬂi TR = %9 ¥k (Pericapritermes
nitobei) £ § v ¥kFL2 § %icv ¥k (Reticulitermes flaviceps) 2 & » A B P o0 AR
B P3P O/ T P ERY P E RS R (Coptotermes spp.) T a ¥R kA A
ARAET O RAFTHIIHER G ERE Y HF T L - HEP o 22 S E R AR
FodRERIEP S 2 URERFFISHARAFEAT FR2Z 57 -

M 4Eie (Key words) © &1k % fi (forestpest) ~ &2 p (Isoptera) ~ fi ¥ 55 & ¢ 7L (integrated pest

management, IPM) ~ » &4 & (invasive species)
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Caste related division of energetic reserves in termites

| x pn 2 e b 3 g |
PRAH+ s R BT TSR

Pavel Jedli¢ka', How-Feng Li%, Veronika Steinbauerova’, How-J ing Lee!

LEEE S IS ¥
Department of Entomology, National Taiwan University
CERE RS N Y
Department of Entomology, National Chung Hsing University
CHOAFTRRA AP E T S A RS R

Forestry and Wood Science, Czech University of Life Science Prague, Czech Republic

Definition of insect eusociality encompasses presence of morphologically distinct individuals those

sacrifice their own reproduction for benefit of whole colony. Whereas the morphological and behavioral

differences were studied extensively, division of energetic sources and possible control of their

mobilization still remain to be clarified. Therefore, in our study, we chose two phylogenetically distinct

termite species occupying different ecological niches — Coptotermes formosanus and Odontotermes

formosanus. The whole body extracts from all the castes (males, females, workers and soldiers) were

prepared and contents of proteins, lipids (phospholipids and triglycerides), free carbohydrates and

glycogen was determined and compared. Furthermore, in order to uncover possible pathway for

mobilization of metabolic reserves, we focused our research on group of adipokinetic hormones (AKHs).

M4t (Key words) © ¥ #% (termite) ~ F# % (caste) ~ i #i% 5 (metabolic reserves) ~ "# % k%

(adipokinetic hormone)
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Current application of wood preservation technology in Taiwan

maﬁmxﬁ&g%i%x3
Ku-Kong Chen'?, Chia-Huei Lin’, Song-Yung Wang®

RN § T Y
Chinese Wood Construction Buildings Association
PEMEERBF LA
All Points Enterprise CO., LTD
TR SRR ETRY

Department of Forestry and Resource Conservation, National Taiwan University

AL AP B R P AR PTS L R0 MR R A BB AR AT
WLRR DTN EET S ETHET S FAILAHR Y A& ?&£E203ulé;ﬁ&a%ﬁm
536R « SHR ROANME AP FAILLL {1 BB FEH (wood preservatives) it {7 B4t

% e f B & 4RI~ AJZ (vacuum-pressure treatment) » FF F Hpk b B2 4~ SR B IR 2
FEEG M W BRAIZAE 6 R~ RIE & At (diffusion) ¥ > i # AR B IFAR (penetration) ¥ >
2z § (retention) ™ > F E £ pxig % o be B EIT Firdoct wie B3 4o B (full-cell process) ~ 3 fmoE
‘e /& (empty-cell process) # » ¥ i i35 R & 80% 11 2 & F BHGATE o L ¥ BH G M
A1+ (oil base) 4oEJL T LA & 1 £ ¥ enfefs b (creosote) s @ R L * L -KkiA AA] (water
mm)%ﬁ&ﬁﬁ~%%ﬁﬁﬂb%(Nm)ﬁﬁ@ﬂgﬁ(Qmai’ﬁﬁﬁiﬂé%iéﬁ%
e Bl - +§ﬁ£%mﬁw BB B (decking) fri AAHEH % > A A MBI jE K
Bad s s BBy kY REER Y FA ) TR R T E 2R LB
B o B R JLEES 3 OATE B Aol B R T o 2 14 (thermal wood) 0 2 1 = R F
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