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Studies on the phylogeny of Bemisia tabaci in Taiwan ---
Chia-Hung Hsien, Chiun-Cheng Ko (Dept. of
Entomology, National Taiwan University)
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Application of tDNA markers on the Identification of
Frankliniella species --- Yun Liu', Hang-Tsen Chiou',
Chin-Ling Wang?, Chu-Ying Hsin' (' Department of
Plant Protection, National Pingtung University of
Science and Technology;” Department of Appled
Zoology, Taiwan Agricultural Research Institute)

Frankliniella BRI E P LS EEHE (F intonsa) K74
FHRIE (F occidentalis) BEVEYERBER A
TR B CH BB F EEEs - B TTHIERA7E
RHIE AR - AKHSEEER 4 AR DL R B
PO TERIEE B A sl s [E B A RN SR B K
EHKEE (F williamsi ) - DL &5 E#H K IE

( polymerase chain reaction, PCR ) I =FE ] EA%EE
B2 DNA 2 A& RT (internal transcribed spacers,
ITS ) » HEYK/NEETEHTER 1610bp ~ 5 HIERTE
£ 1657bp ~ T HKENBE 1519bp  ITS FERUURFIES
Aval HEFTIR$IES 25 B Fr B (restriction fragment
length polymorphism, RFLP ) 4347 » A7#5.2 RFLP # ik
[BIELREBREEE S IL=FERTE - ITS FEUEER% -t
oA BT ERRERRECER 5
RIEEE} Finto . Focci B 1EEEI B HTE FILRIB 2 K
B E—8 T o R Frankliniella BIERZBARF
17 PCR S JE » ATEESETCH S RIISIEHAT 410bp
~ DNA FrE} BEEmFEHETISEL 130bp
= DNA FrB% - (Rt PCR-RFLP K H— PCR 0]
= Frankliniella B &N FETER 7 R wHAT -

(1-3)

GEEUEE S R KRR b RIIBIE- BORIR, -
HIRT - BBE - LEH '
(TBbRRE B E R BT B

Long Period Observations on Species Variations of
Insect Pests and Natural Enemies in Pear Orchids ---
Shu-Pei Chen, Cheng-Yu Wong, Shu-Chen Chang,
Chin-Ling Wang ( Department of Applied Zoology,
Taiwan Agricultural Research Institute, Council of
Agriculture)

R REE s EEREAS  EEREY 9,000 4
o FEEBE THRET - 78 1943 FHAMRE
BE L AICEREUEE A 42 T BT E S —
ERESEEREZEER B 1993 FEAHAIZEF
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Identification  of  scale  imsects  (Homoptera:
Sternorthyncha: Coccoidea) from imported plants and
plant product- Cheng-Yu Wong', Wen - Jer Wu?
Shu-Pei Chen' (' Department of Applied Zoology,
Taiwan Agricultural Research Institute, Council of
Agriculture; > Department of Entomology, National
Taiwan University)
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Cataenococcus hispidus (Morrison) K #& & #7715 55
(Lomatococcus ficiphilus Borchsenius) B2 4 1F 4518
WS AR A SOk TR - IhA) - R RREEEE
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Investigation of mealybugs ( Homoptera: Sternorrhyncha:

Coccoidea: Pseudococcidae: Phenacoccus) and their
Parasitoids (Hymenoptera: Encyrtidae: Anagyrini) in
Taiwan --- Shu-Pei Chen', Chiou-Nan Chen?, Cheng-Yu
Wong' (' Department of Applied Zoology, Taiwan
Agricultural Research Institute, Council of Agriculture; 2
Department of Entomology, National Taiwan University)

A FEAE B 8 AT 0 A AR AT L S MR o A B
(Phenacoccus spp.) ([F)3# H (Homoptera) B H:#f
(Sternorrhyncha) /1 8% s fE Rl (Coccoidea) ¥ /155 &

(Pseudococcidae))? . FREEFTS o EI FHIHHRILZARAD

R ERE FT 1% - ROE E ) B IRPHRGD 11 ARER(Ph.

parvus Morrison) » Ak /5% &84(Ph. solani Ferris)
KBl sE s EHAR 7 B ER(Ph. madeirensis Green) °
[EIRE > TR R IS B AR R s K
AN R T 415 B B IR H (Hymenoptera)
B/ NEEH Encyrtidae) F 2R kN R (Anagyrini fESE
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Gl B 3 (PRSV) B R AN B 2 5 B B 8 A
< WERHLERET 2B - TER - 3
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Environmental Safety Assessment of Transgenic Virus
(PRSV) Resistant Papaya on Insects --- Feng-Chyi Lin,
Chin-Ling Wang, Chi-Yang Lee, Pan-Chi Liou and
Chien-Yih Lin ( Agricultural Research Institute, Council
of Agriculture)

B 20024 5 HE 20034 10 A REEAR
FIEREHEEYRER B H RN E kH
Mg AR R 0 AT Pl E B5R & (PRSY) EE
HIEANERE L ESHEZE BTG EHH
HEERNESHEAFERFEAN LB &BEE
TES () RHERRE - MERERNRHEAR
R EM RS rEREERE - AIEIREN L (Bemisia
argentifolii Bellows & Perring) ~ # & K 3 ¥
(Tetrarychus kanzawai Kishida) ~ DA Kz {8 G 47 HE 5%
(Amblyseius womersleyi Schicha) ~ A. largoensis (Muma)
K J% ERAMERN(A. maai Tseng)3 FEAER - ELrp DU
IR RS » HARE R B R REE AR
R EBEERESS—3 - ORI E SRR
WE > SRTUEERRENSE AR (Uphis
gossypii Glover)H T8 ~ FREIN 7 & (4onidiella
inornata Mckenzie) « W& FEN &ai(Aleurodicus disperses
Russell) ~ 47 [i(Pieris rape crucivora Boisduval) ~ &}
BT B (Spodoptera_litura (Fabricius)) %83 - 2 P84
(Illeis koebelei Timberlake) ~ /NEE[ 8 (Stethorus sp.) ~
TR (TR By NI e (Amblyseius ovalis Evans)
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Identification of Pear Psylla by Polymerase Chain
Reaction --- Restriction Fragment Length Polymorphism
Chiou-l Wu', Row Ann Chen', Shu-Chen Chang?,
Chu-Ying Hsin' (' Department of Plant Protection,
National Pingtung University of Science and
Technology;” Department of Applied Zoology, Taiwan
Agricultural Research Institute)

2003 £ 4-5 AHSGERMIARATESE  BEREEY
2000 AU ERGRBENE  AEREHRESR
Fr i REMEA > AP EIRSE - 10-12 RS
CABBORERG  BYE lmm  4-7 HREARE
BOaTEEAOEEOHRE > EESFE 08 X
0.7mm ; B H % DBAIMEEIRE - RER=EDL
T F T8 1TSS K FFB @ NEERE(ITS) » XFH
R EAEAARLY ITS a4 E 1240bp - T FHH
HR B EROERONVARHNETREROEIERE
I AREEFIHIEE 97% - ESRERaEEAN
ARIXEFEFIR LA Hinf 1~ Rsal~ MSP1 ZFEREIHEY)
[ ITS Bt > Bifss RFLP BIRE R G AI{EBETIAZ:
BURESE » RTESHT -
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Electroantennogram Responses of  Helicoverpa
armigera (Hiibner) (Lepidoptera: Noctuidae) to
Semiochemicals from Solanum viarum

Aliou Diongue', Po-Yung Lai', Jenn-Sheng Hwang” and
Chieh Lin * 'Institute of Tropical Agriculture and
International Cooperation, National Pingtung University
of Science and Technology, 1. Hseuh Fu Road, Neipu,
Pingtung 91201, Taiwan ? Laboratory of Semiochemical,
Taiwan Agricultural Chemicals and Toxic Substances
Research Institute (TACTRI) G11 Kuang Ming Rd.
WuFeng, Taichung Hsien, 413. Taiwan® Environmental
Department, National Pingtung University of Science
and Technology, 1. Hseuh Fu Road, Neipu, Pingtung
91201, Taiwan

Olfactory stimulants from Solanum viarum



semiochemicals (SCs) were screened by
electroantennographic detection (EAG) using whole
antennae of adults Helicoverpa armigera. SCs were
collected using a polydimethylsiloxane fiber (100
pm-PMDS) by headspace solid phase microextraction
(SPME). Headspace collection was made with
undamaged foliage of potted S. viarum. EAG recordings
from the female antennae showed 5 active compounds,
which were in descending order from their stimulation
values; SC,;(1.115 mV) > SCy7 (1.052 rhV) >SC;(1.043
mV) > SCy (1.025 mV), and SCy; (1.00 mV). The
lowest EAG recordings were detected from the
stimulation of SCs on both male and female antennae;
0.732 and 0.797 mVs, respectively. Male antennae
elicited strongest response to SCy4 (0.954 mV). Prior to
the semiochemical’s screening, phenylacetaldehyde was
used to determine the antennal duration time and its
dosage-response to 7 concentrations. At the highest doses
(from 10 to 1000 pg), H. armigera antennae yielded
large EAG responses.
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A A FE B Ak S 8 (Steinernema  abbasi) B EGRER
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Studies on infection of the striped flea beetle, Phyllotreta
striolata(Fabricius), with  the  entomopathogenic
nematode, Steinernema abbasi -— Yu-Jen
Huang' ,Li-Cheng Tang®, Roger F. Hou' (' Taiwan
Agricultural Chemicals and Toxic Substances Research
Institute; * Department of Entomology, National Chung
Hsing University)

FIAME LI R BT R EES > TERER
BT D4 ERREREG - 10 ~ 15 K 20U0s/0.1ml) 2
S. abbasi 2ELERh (infective j uveniles; 1Js)BRIF R &
P GEER LER BB ISR RE) - JEC R0
2 s PRI » 10 1 2 Bshaic FUC RO
R 3 hshss - BiE A - BRI KB A 52 Us
TIBETAEL - RENER Y Us BVENEH 2 - 3 Bkhak
7 ALBCHTER (L) + LUMEIERE(S Us/0.1miyE, 2
AR E(8S2 /N EIBE(20 Us/0.1mDHIE 3
B (21,03 /N - AR HIE 3 ishdhs
LTso 39t 2 Ehshas « 591 PR TR R (LT so ) e
SEPAHR S ST o N EITELEE YY) S. abbasi EYLFE R
1 L B 1 21 C AR T BsERS FEC 3L 25°C
B 30°CHE » T 25°C K 30C B G =R &8F
HAZ LTsy By LCso B B2 EESE T iR - TR
DlasetEkilist S abbasi BIEGFERZFIE
H o BL25 51 % 102 Us/om® BRI 2 [ VASRE>90%
TIHER 6 Usiom® & FHIERES 54 8% - FHHIHERE R
AT s 2 5, Us 72 5 R [EE R (1.2~12000ug/ml)
& B FH(cartap)/KIEWE T 0 TEENS ErRMERIE - BEEIE
Hi S Y B B R M A e BRI R

4 [Js ZIFHITERIGE » 3 B R PHRE K&
SR G Us fEE B E T -
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R fE SR SRk Steinernema abbasi ~ S. carpocapsae (35
s@H T RARREHBER B ERGEER | ®iERhz
Bow thigk — BREEER - EVIE - &ES @FHiRE
REEHER)

Pathogenicity of two entomopathogenic nematodes
Steinernema abbasi and S. carpocapsae (Nematoda:
Steinernematidae) to Spodoptera litura (Lepidoptera:
Noctuidae) --- Jason Y. Chen , Li-Cheng Tang, Roger F.
Hou (Department of Entomology, National Chung Hsing
University)

FIFHASEER 7 T S 4 472 84 (Steinernema abbasi, S.
carpocapsae All FhZ MBS SR (infective juveniles,
1Is) » BERERMBUR B (Spodoptera litura) 55 LB 454
53R 10 Us JRE T MR e ERE TERGE 100%B03G
0 5 s PRBHIRAIES| 70% L B2 BOER » LA 1 1T
3+ S. carpocapsae T 51.11%  BFEE » T S.
abbasi {E3E 24.44% o JATRENRE (1520~ 25~ 30
R 35°C) » T ¥ —3Ei(one-on-one assay) > &5 5REH
RS abbasi Y 25CREE RS LBILE » WE
23.33% > HRE 30 & 35°C2BIEE 195 21.67% »
FER 20C 2 B0 16.67% @ M 1SCRARLER
BHES) 5 S, carpocapsae TEIFRRS 25°C T EHE REH
T B 48.33% » HAUIRIS 20 (45.0 %) » 30T
(41.67 %) 35°C (31.67 %) HY 15 CIFBUIERE=
B 1333% o [L4h o DEIEEYH S abbasi & A
Xenorhabdus sp. K. S. carpocapsae 7 3t 4 X
nematophilus 7 DNA » DRSS fEIETE 16S
IDNA FE » fEIE&IBEZE( Hha 1 ~ Hinf1 ~ Haelll ~
Hpall ~ Dde I J% Alu 1 HEFTRY]  PIBTRIE ER TR
BE - ST EEE M EE T ERRE
W shah o PR 10,000 \ERBL X sp IF o ATERK
08.89% 7 BHFEHE » ] X. nematophilus 84 42.22% ; %
1,000 FHEE X sp ZBIERE 13.33% > X
nematophilus B 3.33% + Z{ELL 100 IEEH BB
X. sp. 7 BIETRES 5.56% » #& X. nematophilus BT EEL
1A
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The Life Cycle and LyxyNPV Susceptibility of Pink
Gypsy Moth (Lymantria mathura subpallida Okano) and
Infection with LyxyNPV --- Ying-Yu Chen, Yen-Chun
Lin, Chung-Hsiung Wang (Department of Entomology,
National Taiwan University)

SEGHL R (Pink Gypsy Moth, Lymantria mathura
subpallida Okano)igH A HifE B BEH H et
(Lymantriidae) » EHI-ZEFREN ALEH (Russian Pink
Gypsy Moth) - HEERIR( H 2RI A EEH(Rosy Gypsy
Moth) » i &2 B E DA E SRS R g -
AR BRI AN AR R - R
CHA -t (GEEAhE) e DURENEFE
Z FIRERIT B i s g S8 - s BRI R
6 HE 10 A SEIABRMNE  HERB—F 8
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£ HIES—EmHA > MEE—FaseE = itHRL
o FFGUE R B ERIMEE RRRR SRS I - 7Y
FRA 25CF(120/12D) » DUl B e S » S
559 40~46 K LR BN B ESHATEE k- LI
PSR L AR EE(L. xylina NPV, LyxyNPV)EZu;
T8 - MR EE TR T EAms L AlEEY
By DRIEBMRASTEWETEEN  HREEE
LyxyNPV 2 Ff -
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Dnase BEHARARAH S/ NRIBHRBICRC RA-HE
[~ ZRF - (FEGRHECRBEYEIRA

Dnase recombinant baculovirus enhances the efficiency
on diamondback moth --- Song-Tay Lee * Yun-Shan Chen
(Department of Biotechnology, South Taiwan University
of Technology )

FEBEF L RN E 5 W% 2 AW E Autographa.

californica multicapsid  nucleopolyhedrovirus
AcMNPV)ER & H e 57825 (Dnase) HEEH
WENBAE D ARERET  SEEBOMERC B
AR A R B A/ NS, (Plutella xylostella)
HURRERTCRAHENE D - MBS RRE ERE =X
BEEBABBREEHRECES 50% D EHITE
T M AMINETESR S ABRRIEE XY
EE S0%EL - WERIT BTSSR EE
FER B L ShER OSBRI AR AR E = - I
F% - HERNBRZEWIFT R AT ER i 200 EERAY/INE
% (Plutella xylostella) {5 E5Eei S EIRE M\ RH
TURBHE 3-4 52/ NRIRSNERL BN 25 CERFEREE It
ShRRFULARRE B B SR A LR R L A T RER /)
SR ESRR S (Plutella xylostella granulosis virus,
PxGV) » /NEIERR BRI R F BRI
A — » E RN R R R B AR 10 E PR AR B
e FRHEE SSSEcR s B -

BASERA - /IR~ IR BREER - IINETE TR S A
B ~ NN R -
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Sormicarius ) Z W — —BiB\ZY - FEATIE - (EEE (B

MPEKRESBER)
Studies on infection of the sweet potato weevil, Cylas
Sformicatius, with the white muscardine fungus,

Beauveria bassiana --- Su-Fen Cheng , Li-Cheng Tang ,
Roger F. Hou (Department of Entomology, National
Chung Hsing University)

BETHEXRHBA OB HEBE ( Beauveria
bassiana ) ¥ HEEES (Cylas formicarius ) WEUR ST
g SR R LB ERR S S0 BERE (Bb-0) FR
BT R4 (Bb-C) KFHE (Bb-B) Rz WitEiE
IEERR(B.b-L)ESE » B LCso 4RI 5.5%10%-3.6x10%-
7.2x10° B 1.3x10° conidia/ml » FEESVURE Bk > J62F
F JARSERE 30 /NIFHT > DL B.b-O Btk FUF R H R
RE Bb-L 518 F 36 /| NFR IO R S35
RAEREE =R - MEREL Bb-O BHHFNEE 6 X

384 hERSE =B

BUEERSE B 6.7x10° conidia/plate - B IIEERS
RRAEEOR 1 R R A SR EE i -
LA5~10~1520 K 25% 0 Sk EH IR B E
TR B TR S a0 DL 10% S /kE T
AT JEBE S © 15 98.39% © Mia/kE 25%.2 T
K 55 61.796 5 LTso DL 109 &7k B HIERE 54 H -
M R R+ RE MG T EEIREE Y BB
» L 10° % 107 conidia/ml 5578 - Wit FE 5=
PIRTEE 65.0% DL L2 ZEC K - HiEEER e hEme
fn - BE—EE - TNEEARER I REE SR -
TRHEREE RS - B+ DUHRERE R
FRIPEE AR T35 o A0 R RN - AR
SERGC R R B . AR R R H RS e
8 B LA IR R R K B RS TR+
FHBUDURETE 3 B 7 RIELC B 438U 95.0 & 91.7
% » BN HEREEAL L P s B A
T 0 BRETE 30 KBR{DEARIFZES - DL
pH4~85 ZyeBs N Efr e RIS B LR
ZIER > EREREMEREEEEZ S pH EE
] o 7F VR i ) ch VA AN [ BB O B R
410~ 15~ 20 B 25CHH=H% » DIEEEERESH
HEMS IR SRERETIMERT (410
157 ) LIGEHARERED A A2 SEL R & S8 T
A SBIE 100 K 73.39%  MEEN AR S8l
BIEEC B2 » TURERIFEE DL 4~ 10 B 15 CRBESH
JRE v i -
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KA+ B i A BB B E (Beauveria bassiana)RYL IR
ZEF(Phyllotreta striolata)Z FF9E—EH L ~ FBITIF ~

REDE (REGREEYBYRBA - B hEA S
B&ER)

Studies on infection of the striped flea beetle, Phyllotreta
striolata (Fabricius), with the white muscardine fungus,
Beauveria bassian .--- Yu-Jen Huang*, Li-Cheng Tang ,
Roger F. Hou (Taiwan Agricultural Chemicals and Toxic
Substances Research Institute* | Department of
Entomology, National Chung Hsing University)

TEREF  DEREEHNEEN A AR SRS
(Phyllotreta striolata) » S EHEETRHEL
1,086.7£109.9 Erv s - MESATERE 128413 % #
TR E N R SIS B iR R e -
FA A+ B 8% A 57 5 (Steinernema  abbasi) B £ 78
(Beauveria bassiana)s3 RIS EEEERC HEREF AL
£~ FITIE S ) M ERETTEUR I I, - R AR
B gak EREER 4 O BE - HRaSETER S
Bt BREGERRSC LG UHFERTSRES
S BERR(B.b-0)(6.11x10° conidia/ml):> BB e » K
4 (B.b-C) F & ¥ (Bb-B) X iz - ffii ¥ 18 45 B #
(B.b-L)(2.71x107 conidia/mi) 5 ; 4 FEABEREZ LTs,
B e T R SR I IR - SRR R
HERE S > 43%MFEAA(1000X) K 50%E2FH(1000X)
B PERUHIH OEEB-OERLER BRI
RS REERA -
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BERFEEINISE E (Verticillium lecanii)y £ HF5%
FRRE SRR - e - g B
BEZ B eREEYEYSRT - BT R T
HEER)

Effect of nutrient on advancing conidia germination of
Verticillium lecanii isolates --- Yeong-Sheng Tsai',
Hsin-Fu Lin', Suey-Sheng Kao', Wen-Shi Wu (' Taiwan
Agricultural Chemicals and Toxic Substances Research
Institute, Council of Agariculture; * Taiwan Hospitality
and Tourism College) :

AR WAL B (Verticillium lecaniny ¥ ZTE{EY)
EERESHEEER T SEC TR
EaL ARG 8 - EERBMEES - LERER
BB LV lecanti WHRETTHER R H B A
BN e -« AR AYTERSRE > R EERAIEE
H - (EEREh IR R RIMMEREUR DI
£ 310nm  #5E 540 pw/em’ 2 EHMRIRIIE 2 S8
% DERITIE 24°CH 24 /N2 RIS 30% 70

B e BT RERNATEER » 5B IR ER RS
IR ERSRBEEEGER T AE > AR
H RIMEERET » BEIEER{E 80% - Bt BRIIR
[FIfY C ~ N R EA TR PRIt - SIRAE
FHRY N ST TR S R = B (BTN C IR
e BIRHEFEERTHEFZIER - Sucrose
Starke * Lactose * Fructose * Glucose 4351124 0.5% K 1%
FRIEFE N INE 2% /KBS B ETAR #5583 starke
A V. lecanii 534 AT SR 4~6 /NEF > {H 0.5%
f 1%()§fgf€f§FﬁE’J%ETﬁ PRSI R AR
EE  EE SRR E e Rtz
J@EIEE%DD%.: BT BT T rAER s B B IR
HETIRFEHTFET - FERTHE stake HEHRE
WM R RS T ER - BEERBETRES
K BUEEE— 2 2 A Ve E R R B R -
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DFEMRRIRESE AREREE L2 IEMR - 55
' BAE - WL REGE T(TEGRREER
oYY T YRR - AEEBLRRE
HENER)

Molecular biological techniques application on strain
identification of entomopathogenic fungi --- Yeon- Sheng
Tsai' » Chai-Yu Liao' » Suey-Sheng Kao' » Wen-Shi Wu *(*
Taiwan Agricultural Chemicals and Toxic Substances
Research Institute Council of Agriculture » Department of
biopesticide,” Taiwan Hospitality and Tourism College)

R s A BB A E B R T A R RIS 58
G 2R BEE R YRR R LR
TEZEE AT IIHEATREA 2 B B A R
THE - BLRELE R LRI sl MR - P
BET - HRR B AR RTRE - o T ARG LR A
SER7E - BEREEHUH AIRE Fr RS R E(RFLP) - &
HeiEiE DNA FrEe S HR1E(RAPD) {18 DNA frE: %
BEVE(AFLP) 3 A BB R e & - DA PCR-RFLP
SRR B 18S tRNA F[N - 15 R B 1T #E S
fi pattern » 10 MRIGFEE K 10 PRIBIN GRS RIFEHER]
) pattern  FEEHNE S ERRC 2R A 10 MH5E

FEFFFIER HBE RS | FHE7T RAPD 247 15 BREEE
R 10 BRSNS A5 | F B TR S AR
FE4 6 £ 9 pattern ; L AFLP 4347 20 %R B K
10 HRIBINER RIS > BRGSO ATERES » A T RIS
PIE S L » {55 EE%5] RFLP ~ RAPD - AFLP =f&4)
’fﬁﬁdﬁ“’*ﬂ'l B A BRI 2 ST RS SRR R ST 2
& BN EAS AT o LB R
& - MEREEIR RN o R -
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KEMKT T 5 (Nosema bombycis) B RHSAIRHEL
T&k (V. spodopterae) BRI T —E R -
LR - THEELGEKEESR)

Nosema bombycis and N. spodopterae TRNA genes
organization --- Wei-Fone Huang, Shu-Jen Tsai,
Chung-Hsiung Wang (Department of Entomology,
National Taiwan University)

{7 & (microsporidia) £5— I N5 ARy BRI
HE o BRI Ky B E A AR AT RO Ry
—EREAER-HETOHEENEEEY (REH
) {ERAEEEWSE > SEANE CREREH -
FHEMRI T8 (Nosema bombycis) Hi T3
T o WK FRE (Nosema) WEEYTE - 41T
HiZEERE R RAl— E R RIS SR - AR
FEHAMA FRAECEZEFY  BREEBNT
SRR ER U EE BRI FEREEEERF
HHRSFE S > S BEIEH 16S ~ ITS K 26S 9EHAFF
B W RO EEYIER > 1 5SS AZEERREEIR
BEFIRY 165 ERWY 3°8 > BB —ERTHT R RAVEEE
BEEETER » NMEEFEMN TR BTEEE
S FERHE BRI T 82 (M. spodopterae) H
HEHRANERES > BN EERIEEEBERE
EIER R BRL T 888 iy — (R B B R -
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5 R E IR R ST AR R B R ~ B
SR (BT P A SR BARR)

Preliminary study on the microinjection process for
Bactrocera drosalis (Hendel) transgenesis --- Shiu-Ling
Chen and Kuang-Hui Lu (Department of Entomology,
National Chung Hsing University)

PR B2 2 e R A P 1 P o Bl T
Hf(Drosophila melanogaster) ~ ZZE(Bombyx mori) ~
5 BT (Aedes aegypt) FISEE WS R % B g
N LIS ER IR R R - 2RI T
BHE B S H PR B Ceratitis capitata) FIITENLL
1R B fi(dnastrepha Suspense)%?&gﬁﬁﬁfiﬁs%z*ﬁ
BARAEE » AT AR 3 E BT 1S - BrmAl
REZH - LI H’]?’i(i%ﬂ&%ﬂ“ﬁif%(ﬁﬂﬁ“ﬁﬂfﬁﬁm
IREIEE S AR el WP IREE R . RIIRRRZR
BRERRIIRR (LR FA R IR - IR ERERAE
ZER PR IR L 15-20 ﬂﬁ&%ﬂ*% T 16 CaR:
TEMR(E T > EIOREE FARIN 40 438 - 18 28°C)EHAA
BRI SRR 5B B FE I 3 /J\ﬁZW jzﬂ”%’“’iﬁ&ﬁﬁa
Fdo Mgt FE4hE T TR 72 %{ERRRERIH LS -
SRR 33 %RETHE R BRI - P

B_otHEREHE 385



RERRE 525 % (EHNAHRHE A HRES 46
%) - B4 LB A 0 EA(DsRed iz EGFP)5%
3 FL [ (reporter gene) 2 & #8 (pBac(PUb-DsRed) &
PACGP6TA-EGFP)S3 AT B R 7 SR EWRIN ~ 4hah
g - AU AITERE IR SR A 10 - ShaRINIn s
ArEs  BERELEOESREPRRIEY -
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B IRES FPolnl it B R i P iR B Es
R~ BFE (PRRBEYRER)

IRES sequence of enterovirus 71 mediated efficiency
translational activity in insect cells --- Ying-Ju Chen and
Tzong-Yuan Wu (Department of Bioscience Technology,
Chung Yuan Christian Universisty)

SrF- YRR oL E B R TR Sk (transcription) B TR
FH S K] T (transcriptional factors){F BT BRBRIA S
Fk RNA BERAAENE » e B R Rl RNA 45+
1F 5°IR CAP {EEi1E FA 2R BEEZEE B (ribosome ) A5
Z¥(translation) T{F - #RHI] 1988 {EHFEIEH /> RNA J/
F(Picornaviridae)f) Internal ribosome entry site (JRES)
HIFTAEN AL CAP BUYE I8 T CAP-independent 1744
FEHIATIE - TMTERNE RES JERIEERFERE
T E - F 1983 4F Smith & A RLSHIY B RIRIAR R
BEZINEERRHEARE  OEREEL LINE
FHBRU L BRI S B Bl siaais 4 -
R EEN R R RE Y TRRERRS R
JLHE A% H (multisubunit complex proteins) UHTEEE
P LBk 57 SR Y bi-cistronic IR - MEAETHE
E Picornaviridae 9 IRES ELEEIZ AT HATHPLEN AR
bi-cistronic FIRRKMT - AEEREIEIEHIERE 71
#I(enterovirus 71,EV71 )~ C BT #8958 (hepatitis, HCV)
FRK OIS 57 B2 (encephalomyocarditis virus, EMCV )iy
IRES F91 - FAfHE F B-gal ( B-galactosidase ) 1 SEAP

(secreted placental alkaline phosphatase ) (5% #RE AL
I+ A LRy IRES [F51#5E] p-gal F1 SEAP [
BRI - PLREARTT B-gal HEANIRIZH
5'-CAP BZZFT3 8 - il SEAP ERAYZRBIAIH IRES
FHIFREED - #8547 SEAP ERWIRE > DIl IRES
FOTEME - BMTHIERAYESSREER - EVT1-IRES FYITER
BHRRARFTIRREFEaEFRBR
bi-cistronic AR HRILAM @ AR S RE
TG EH -
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B 7 SR B R R I B M B TR -
FraOE ! VBN - Raln T (| B g REBYIEY)
AT T EEASRAER)

Resistance and synergistic effect to insecticides in
Bactrocera dorsalis (Diptera: Tephritidae) in Taiwan ---
Ju-Chun Hsu' ?, Hai-Tung Feng', and Wen-Jer Wu® (!
Taiwan Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, > Department
of Entomology, National Taiwan University)

The oriental fruit flies, Bactrocera dorsalis (Hendel),

were treated with ten insecticides, including six
organophosphates  (naled, trichlorfon, fenitrothion,
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fenthion, formothion, and malathion), one carbamate
(methomyl), and three pyrethroids (cyfluthrin,
cypermethrin, and fenvalerate), by topical application
assay under laboratory condition. The sub-parental
colonies of each generation treated with the same
insecticide were selected after 30 generations, and named
X-resistant colonies (X: insecticide). The parent colonies
were susceptible and served as control colonies. The
resistance of the naled-resistant colony to naled was the
lowest (about 4.7-fold) while the formothion-resistant
colony to formothion was the highest (up to 594-fold).
Using synergist treatment [tributylphosphorotrithioate
(DEF), diethyl maleate (DEM), and piperony! butoxide
(PBO)) before insecticide toxicity assay, the DEF
exhibited the main sy nergic effect to naled, trichlorfon,
or malathion resistance, whereas the PBO showed the
main effect to pyrethroids resistance. All ten resistant
colonies exhibited cross reaction to other insecticides,
not only to the same chemical class of insecticides and
also to other classes o f insecticides. In c ontract, all the
organophosphate-resistant colonies, and the
methomyl-resistant colony showed no cross resistance to
two pyrethroids (cypermethrin and fenvalerate). These
laboratory resistant colonies and the data of cross
resistance might be a useful tool or information for
designing the strategy of insecticide application to
control this fruit fly in the field.
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INRIGFRRER M S R AP IERRr Z R « EYHE
BEIRRB RN - B | RIS THEM

BEE’ (' PHbEAT - B bR
RS R EAR )

Spatial and temporary variation in carboxylesterase
frequency and malathion-resistance of Plutella xylostella
L.: on response of diamondback moth to environmental
gradients --- Maa, Can-Jen William', Chin-Fen Liu® ,
Huei-Jin Wang' and Sin-Chung Liao® (' Institute of
Zoology, Academia Sinica ; >Division, Cancer Research,
Natl. Health Research Institute ; ° Dept. Plant Protection,
Kaohsiung District Agricultural Improvement Station)

Based on the data of linear correlation of esterase 9b and
malathion resistance, response of diamondback moth,
Plutella  xylostella L., to environmental gradients
including insecticide application, spatial and temporary
effects were investigated during interval of 1987-2001.
The investigation was exercised backward to previous
data of Cheng (1981). A clustering dendrogram based on
frequencies of seven carboxylesterase isozymes in 16
Taiwan  populations showed a  decreasingly
latitude-dependent distribution of three major clades
orientated basically from north to south. Geographically
related populations adjacent to one another are primarily
grouped together. However, discordance of the
morphometric gradient of the isozyme of DBM
populations among adjacent regions was observed.
Jeo-Feng diamondback moth in northern Taiwan stood



alone from the major operative taxonomic unit. Anova
analysis on variation of EST 9b frequency of these
populations also revealed that GF population was
significantly different from the rest of Taiwan population.
On the other hand, another northern population,
Sheh-Tzu, was grouped together with three southern
populations indicating a phenomenon of autopomorphy.
Of seven isozymes, the increasing frequency of EST 9b
in these populations is associated with decreasing
latitude of the niche. DBM in high frequency of EST 9b
was with high titer of Malathion-resistance. It indicates
that either a independent factor like latitude or a
dependent factor like pesticide application play key roles
in determining whether a DBM population is with high
frequency of Est 9b. Effect of time to
malathion-resistance and EST 9b frequency of DBM
were also investigated. The slopes of linear correlation
between EST 9b frequency and malathion-resistance o f
DBM were surveyed during 1989, 1991, 1997 and 2001.
Mean slope of the correlations between two variables
intercepted at 20 percent of survival rate axis in tangent
angle of 24°. The intercepts of these slopes somehow
dropped downward from 22, 17, 17 to 12 percent of
survival rate since 1989. Individual slopes, on the other
hand, fluctuated in tangent angle of 21°, 25°, 30° and 24
during these years. Phenomena of the increasing angle of
slopes during 1989 to 1997 may reflect a decreasing
association between resistance and frequency of the
DBM. Interception of the slope dropping at survival rate
axis may reflect that an accommodate mechanism for
malathion-resistance was gradually decreased as a
response to stress, as time elapsed. Correlation among
frequency of EST 9b, resistance to malathion, and
resistance to other insecticides including synthetic
pyrethroid in DBM assayed previously ( Cheng, 1981)
were reevaluated and discussed in order to justify the
role of EST 9b as a indicating protein for monitoring
insecticide resistance .

-1

B EERE EERE - REn ' H
PEsn T CETTTRASERER T FRAHIA
SEYRER)

Survey of the Terebrantia (Insecta: Thysanoptera) in
Nanjenshan Forest --- Pei-Ling Wu!, Tsen Hua?,
Niann-Tai Chang®? (' Department of Entomonlogy,
National Chung- Hsing University ; % National Pingtung
University Science and Technology)

SEBEEHEEI B AEANR - SBUEERHEE
Ve HEST BN R A RE RRTE IR
WA R, WASRE ST 86 11 BE 91 F3 BF
1oL HEREE 1Y - FERHR T #5 H (Thysanoptera)#f
F.5 E (Terebrantia) 2 SRS EAL R - SRS SRR ALAT
& Bl(Thripidae) & FE EE RN Thripinae) 3t 11 8 17 & -
L E BT RN (Panchaetothripinae) 3t 9 & 10 & » W/ 48
PREEZF EAEY) B S TR B PR (AN B KRB AL o
2 Panchaetothrips $1H1 5B M BE® L HAIE AN

M. abdominalis ZG{CE]E)ELE -
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IR EEEAEERE H SR HE —RE
1 ~ BB (BIR R B B aIRER)

The Diversity of Tubulifera (Insecta : Thysanoptera )
on litterfall layer in Nanjenshan forest --- Ching-Yi
Chang, Niann-Tai Chang (Department of Plant
Protection, National PingTung University)

BEHERIEEAE  2HFYOE 330 B 3100 &
B 37 B o5 B - HERHAENEHSEEEE
NEaEdREERE - JFEIMGEEEERE - Hp
B ERAR L SRR - IR E 2001 £ 10
AZE 200343 B - BEi—FAE A fskma kR
B NEER A ERE > FEEEEEBEEE
HE ~ FHEBME - 285 UEBEMWE R EETLTI A
M FHREERES BER  LUEKRHAK
EHE s B - ErEdEERNEAE SR
HREERIER—FNE > SHEEHESR 8 B 13
323 & HATEGR 1 B 1R 208 HRILIEE -
A EEHEEL » Simpson’s % Shannon’s F58 » eI
AR RIIEREREHME S5 - BRE
ELABAE 11 BEE - REgEaRDEEAERE
0.88 BEE - SEENSEN  DIREENEERS
i) Simpson’s {§EIE » B EME BRI (0.145)
T LARR A fE 2 B FSIERY Shannon’s FEECE » JREA
BEMEEES (2.026) - [LESBEETREIEEAH S
BOFELRE - DIAE AR B | R B E B AR U &
= E0.64 -
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R LRI T SR A B 1R | BRI T (AT
BERe e A YWREE P LBIE BRI AEA
BEHAER)

Land use change in Nan-San River Basin --- Yaw-Long
Yang', Ping-Shih Yang® (' Department of Zoology,
Taiwan Endemic Species Research Institute;
Department of Entomology, National Taiwan University)
AHFFEE P R R BRI TR LY 1978 £ > 1989
R 1999 EZEERE - AL - B - £
oo Ll S U MR FHEO B8 - 1 LIRS
1950-60 41 28 ZEAY U A 3+ RS TR B SR O IR
73 o RGBT 1978 £ 1989 1K) R BHERRY T Hb A
LB S1%HF AR B H M+ sor A - B
I RIATRE RS SRTE 1980 FEAUMB RAErT AN
UGEERE - TAE 1979 42 1989 F i T EAE LR
EEAIT S0%EEER T - B ERZOE H AL
B EHH TR RAYTE R - SOMIETRE 46%AI e
R LR B« DL 1989 £E-1999 SERIMSSRAEIR TR
(L FEIE & - st P AU B A i AR w] DAFE B
RAEEEE - BENE  FIeMM - HERYEREE
FEfBR 7R 0.01 ~ 0.39 ~ 0.24 ~ 0.32 » BERUNFEERRL
TSR E I - RSB R
? o
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P IAERER R H BB HBURN T 2 —RE
5 - BB (BT BRSPS R 2RI RER)

Study of Collembola insect with ecological environment
in Nanjenshan forest of Taiwan. --- Tsui-Ying Chang,
Jun-Ji Chen (Department of Plant Protection, National
Pingtung University of Science and Technology)

H 2001 4F 10 B 2003 4£ 3 H - ER{CILUZMEER
T EEE - AHEARE - FOEE R E S SR E R
EITE R —we RatiRE - R EsERE B
BRI EE L R RIS R T 2 AEREME - FEVUERE
R 4 EEREES RS 2ER TR 1B
DEAMRYERS  REBRSTE SRz bk
BYUFEE RS DHEMCEREBERS
HREFEBIGE ~ B8 FSHEE - DL Simposon's B
TR IEHRERE BiRRE B2 > BRE 0.1314 > 44
AR 0.288 + FSEE 0.1259 0 WEE 0.1327 L
Shannon's FEBZRIFRTIREE » AEEBE 2.1501 - HE
ARES 2.0374 » HGEE 2.1591 ¢ SIEE 2.1001 5 FELLE
B R EME MRS RN KT BIIE, -
HBEIGER - IRIgEEBEERNGET B
AR EEN1E -4 AR 8 AR E XGRS
IEEHE - 73RBS EARER TSR AT« FE{ i
B R ERsy B R E 2R EMEERE
BEHBENEE B SR MEMARE R ERY e
B PERT FERATE BN © RV B AT R
%gﬁ%@l&t RSB L mﬂ@é&%@ﬁ%ﬁ&ﬁ@%% =
EEHN
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k@%ﬁ@?"%ﬂﬂ%znﬁ%m Eek ' EEE
(BN P A A B A YRR R SERT ~ RAE AT R
Bt B ARIEZEEER)

A Study of Dragonflies in Taroko National Park---
Chun-Yi Pan !, Kwok-Ching Wong * (' Institute of Life
Science, National Kaohsiung Normal University; 2
Department of Science Education, National Hualien
Teachers College)

AFFE L BRI TR KB BBR A E e B R&Z
YIRERH R EL AT > 1998 49 A2 2003 4 8 ALK
BHBERARENELLREBIREEER, » HRE 31

RIS T 14 (EERERE B RCEER AR
ST - VAR AT 0 RS S RRURRA LR 11 R 26 [
33 f@iEES > HhEAH O R HR AR E RS

R T TRERTE > NERBEEREAR
BB B BaEtE 21 & dugiotEsta
26 8 EEHEETE S > SERVEEE BN
15 ~ FIEHME - CHS AR RBRBERAER 33
s DEBNAEEHESES LT
(Anotogaster sieboldii (Selys)) » MR ISR AMEEN >
ISR B EWE (Stlogomphus changi Asahina)
BLESRAWE (Anisogomphus sp.) AR REBEERD
HYSEEEAME (Chlorogomphus brevistigma Oguma) © A
BEBEZR AR RRLNEN - L - LLIBR
T AT KRR IR - BRI REREI
BIZ A BEEREAELL - B AR - S
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AL (EME AR - L4 0 EEPIEIH5L

A RKE R - TN SR AR E S T R
HTEER BRI T -
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H A ERE AR EEES RaS R #HE - e -
HEF - oHE @R ARRAZER)

Insect Diversity Survey for terrestrial Habitats on Sun
Moon Lake National Scenic Area --- Mei-Hwa Kuo,
Yih-Lin Hsieh, and Ming-Chin Chiu (Department of
Entomology, National Chung Hsing University)

AWFeRE H A EBEERREN S - s
B FEEETG - BEESERE L E AR

EAPERE ~ FAA [ERH BIETTIE S B a8 5 REGH
2 o AR 2002 £ 5 12 2003 £ 4 Fuk - AT
23 H 312 B 148246 &4 » FUBE R T HERRE
16 B 204 £ 80895 €54 IBATEHIE 8 H 57 Bl 18941
55 ) FAA [EHFR 16 H 190 7} 44975 53 - 24
eI R SRR ISR S R R H 15 60.97% » HX
RERHEAG 19.29% » #HEG 10.18% - Hrhim gk
ARLISERIH (5 84.26% (68162 B RESREF - WA
FEBHLISEE {5 93.06% (17626 £&)SBESARE

FAA [ERHILISEEE F ki 62.07% (27917 E&2)RESHK
B HRBE@EG 26.98%(12134 £8)) - FHRuh
Be & BRI iR 43 U ETT PORE 2 R 1 15 B4 2017 (Family
richness index, Simpson's index, Shannon- Wiener's
index Jr Pielou’s evenness index)f JILAEEET ©

@7

H A ERR RSk IR RS- # S
- oHE EEIHEAZEEER)

Aquatic Insects Survey of Shui-Li Stream on Sun Moon
Lake National Scenic Area --- Mei Hwa Kuo, Yih Lin
Hsieh, and Ming Chin Chiu (Department of Entomology,
National Chung Hsing University)

ARTSHALLH A EREREE AN KBS ETRER
BFEREREEE - DA IR EET A RE LR (aE
FEA) - PIFCAERES) - TIFCKER) > SHK
HEARETE - SHEIERE 2002 4 5 HE 2003 4F
4 Aib > BRESERSHE SRR Rl 1435 % -
thift 1230 € T 770 % > B IREE R BAIHEE
FEERER 10 B 52 B} 3435 & B AR Erurh
HBESWEEMYE 62.27% » EREEHHEE 20.35%
FEE 7.42% > BB E S 6.46% » EHE (S 1.86% »
IS E AL 1.11% - SRS BT IS S M HE
43Hi(Family richness index, Simpson's index, Shannon-
Wiener's index 7 Pielou’s evenness index) » 5 SR ER/ RS
Vb SRR EE R TR EI B -
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R E AR A — AOEKEN - BREB C(BITI 3 N
PIRFEER)

Examined of Butterfies at Lantan Area --- Chiou-Ling

Cheng, Wei-Ren Chen (Department of Plant Protection,
National Chiayi University)



AR T B R E RS &~ AT - W R
&N EEE L BEMLETR - $E - RS
TTOHT  PRETR W BRI RE AR - DU ge e
TEERE YIS - IDEB HARBERE A ERE
IR IREE - ARFELIETR R BB RS (R )
FORE ¥ EIPEIC 2002 2 8 2 2003 &£ 4 AR - A
BRVEHD IR ATy S A HERE - R E
BA > WEE AT 7 R 38 15 1813 ER0ME B
SRR R 10 RS MLMIRRZ 1176 £48
RISEER B s ANFREEANPE T 2002 52 1 HE 6 ARyHE
HEBAEER NS BEEDEER S - R
WEA T FEEEEREIEE 4 Rl 18 fE 256 &£ - H
R R 12 §8 - 234 RS - AU EREE
Bl HEE  EEARTEAIEET 7 B 52 FE 2069 & 0 H
Hh Dl H R 14 FER S 0 TLURIGRLS 1181 &
RRER RS - WoEHiRE - BEES s SIEHATE
410000 BB KT 2100 LI -TEFTERER T
LI UMI WA aetbers > B NBREE » I’

RERET STIE - (T EREEY | RS ME

RER » ZEHRCompositac) ~ FEMBMLFER
(Balsaminaceae) ~ =& FHRutaceae) 5 FEHFER]
(Verbenaceae)ZEEY) - b DAGIRMY BEANE Y 5 7005
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HLERSE PRI HiE (IR E © BISFHIRTR R
B -REg s R B (BRI REEA
B YRIEBRSEAT | R AR L YR R R
YIER)

Effect o f starvation on larva feeding b ehavior of Cueta
sauteri (Neuroptera; Myrmeleontidae) --- Si-Yi Wu',
Shih-hsiung Liang', Bao-sen Shieh® (' Institute of Life
Science, National Kaohsiung Normal University; 2
Faculty of Biomedical Science and Environmental
Biology, Kaohsiung Medical University)

A+ [HiEES Cueta sauteri(Esben-Petersen)/@& IR 5 iy
Bl(Myrmeleontini) > FLEM SRS TERERT - BIP B
R BRI S AR - BEEES
TEREER SR BRI LR —EENYE  EEYR
REERT » RUERBHE S o R =
o RSP EEFHE - - HEBIFEERE IR
(site-and-wai) B TE - B O AEE E AT RIFMAVEL
& UTREEILURA R ERER Y RAELEHE
EAE VDY (relocation) R © P EVEFEABHVAEER - Ik
e Rl TRAE BN E TS B =M © RIEMH
(response time) © FIRERIRYEIFR AR - BEH
#(Handling time) : BRIATITRBMEIFBYEUL - Kk
£ HA(Bating time) * EHEWEGEEHOHEYIN ERS - &K
R A B BTSN E R R HAR 2 - IR R
TR B EER « PHFETRE RICHARZ R
PRI S IR AR = T~ T R
Bk -CENEEEEERS o G AEREEN
H R R RS RTE R R R - BR[|
RO SRIBIMA T IE R K PaPH B R - WAL 38R ¢
(1) BB FRFIERE - B R
HHES N B HHEE R TER > R

RABERESERR 100% -

(2) FCEERELERMERN - SEDIESHRE R
HOEEMTE: - RIS HA PSR AR R B A Ik
& o

(3) HERAE R B R R R S N R -

(2-10)

REEISFE R HIER < ge-—-25 e | - sty ' -
g wE (BEARERER ' BEEYE )
Studies on the traps and its application for control wasps
--- Yi-Ean Chiang'~ Su-Bin Horng' Kai-Kung Ho' - Kwei
An’(" Department of Entomology, National Taiwan
University ~ *National Taiwan Museum)

RIHE T REER GBS 2 - EREEWR
FHES  REESEN  2HFTCEREE -
A REEN S EmHE  EHANESEESR
FUI B > TREgERT/ANNECEEL - R
WoeersE > TENWEWSEARE AR — %
5 - B A VB ESERHE - RTRE—%
RRMEGZS  WEBERERIERIHEEE
#FE - EEAEEER R EEREEE - &
ST - YEFILS > WATASSTRIR - R s 5
B A T Refa s AN JERVIERE (WIZPHRY Vespa
affinis ~ |L@ERY Vespa basalis ) » 7~ IR E1EI5FE
IRV EE - EEEIER  RERTREESE
BRI IRRE » R/ RYIES s MR — R
%‘&flﬁ » R TR RE A BN DARIAS » 30
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1 B SRR B AR ) — B AR YRR M T R i R B
gt —HEN - RAan

(BRI RPHIASEYRER)

The oviposition behavior of Aedes aegypti (Linnaeus)
and Aedes albopictus (Skuse) in the identical breeding
source --- Tsung-Tao Hsieh, Niann-Tai Chang
(Department of Plant Protection, National PingTung
University)

BE 004 11 A% 92 52 ANRERRSTERE/\E
FHE932 B B i (dedes aegypti (Linnaeus))EE 1 #7557
(Aedes albopictus (Skuse))EEGNIETE » ZEFRRTHBHIL
F—EEIREIEAERIE - £ V640([E) - B RE 91 £ 4
A 9248 2 BRI R B SR v g 4 FLATIEEST B BRER S0
FEIFIRYEEDIEAE R - AR BT R TR AR
EEINRE AR 4/220(/) « B FHEEINRS K
HIER - ERREEINRNSIIERN  BREE
B R B B - SR ENETIE N EEINE
B [RIREH AR B B S R BT I R EE IR
FEEREE | EEINER SRR I P
BN EEELARE 2 - 48 - 8 K 10 EIH
B SR B B (p<0.05) » T I RF{FAE AR K BBt
P ETERE L&~ 2 8 - 4 {F - 8 5 10 EEIPHE
B MmN R o HEREEINEES 4 {88
B 10 {ER:  ARBTEC R AR B LE IR R BT I i R B
BEZWY - SEPERSELENE B
B R B E RS 1.73 1 1 » BRI AR B 8 R B i
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VUL S G2 (Callosobruchus maculatus (Fab.)5RHEF
FUHNRIFEETFRAERCHEE — BEE -85
% ESEWEIAEEAREZRHER)

The Interactions between Host Preference and Offspring
Survivorship of Callosobruchus -maculatus (Fab.) ---
Cheng Cheng, Rou-Ling Yang, and Shwu-Bin
Horng(Department of Entomology, National Taiwan
University, Taipei, Taiwan)

VOB GRS BRI - O ~ D8R ~ FOSHHERAEDY
TOHER - HOBER MRS - EIEEEIN
TR LR - SRR R AT X E A
ShesfE | EEE Y - AT RSN EINTE
HOSRERAE H AR R E T B A SRt
ER BN A A DR o Bh AR A R A
REMEETHRT - fEBarpiet 6 BARIF EASS ¢ AL
TR fEE - BE - BE - MK fRTERE
TFRIFER - A BRI IR > R H
B NSRRI ERG - R AR
F R ETERGIRILEST E DN - S5 — IR Ea
B RENS RN RE L o A R
FLEDN - EMLMRERE T - GRESTEIE
IRl S S AN T AU TR IR AR - R R
o AhEsipREs R R ERTE - &
R T RS RS R DL S ey
Ko NER B TEARRARR (R ¢ FEFRSRER A [ o BT
HRAEER R BB AR © A INEEE e £ A
AMEREEAERAME - L - WRESEEHE T 0 ERIE
guEE RS BB R BE R IR - A E
PRI TR DMRATRY AR - QISR B ER R
FEEF Y RE ELENOTR - AR SR SRR Bt
R FA/NEST HLEEIARERE A (relative rule)fiat -

(2-13)

RS URCT RIERFER  (E R — B RESR  BLEUE
(BSLEE A EaSHTE

The effect of male mating on the reproduction of female
seed beetle (Callosobruchus maculatus (Fabicius)) ---
Shien-Fen Tzeng, Shwu-Bin Homng (Department of
Entomology, National Taiwan University, Taipei,
Taiwan)

VOirE % (Callosobruchus maculatus (F)) BEEaZ 2
TENT B ARy AR EIE ) L Aes
e 2R R RS - AWFECT R
REEIME R RSN E © Sy MR E BRSO
TRIEHEHIERNEE - SRBEH AR
Eql - ATBEREEEER AR E—4FFr
FE NERRIRELE — R B BB S 0 RS
BERER AL REMMESNVETEEE SRR EE
TRIFFEERIEE - ’iL  BEREEZAEEERN
WESBTE A R I R T B B BT - PLitE Rl — 2 rh
TELEHOBEE - BER TR A S I B PR AR R
—RERERS WL ERZIIESRREESD

390 ERSE T =BFNH

RERALE - A Ml R R R AR B B —
A BB RUTRAC ) B BRRT R SR B SRR RV B
A RBEUTIMERRA T & SR 2 EEDN B A ARIBRITE © T
WEERR R E B E A P B L TEARRE - RIS A R i
1R 2 R R YA AT el NE B E (FE B g
EIVE - H R RGN ERY E S faSm itk
OV R MRS - BEAR SRR SR B B RER - 1Tl
ERFERMEIIESR - AR E S VB
AR — RENGEEIG N > TR Bz a] LUK
WG IAEDN - AT HRIIA T2 A BT S E
'{E&R%%ﬁ‘l‘iﬂ’ﬁﬂ?@ﬁ( HErE g  ErE— SR
=

(2-14)

Biisha (EE: Bl SRFOBEEERR
BaZ2 b IER - BAR - #EE B GEAEE
BER)

Competition of  Calliphorid Larvae  (Diptera:
Calliphoridae) and Its Application in Forensic

Entomology --- Ta-Chuan Yeh, Shiuh-Feng Shiao
(Department  of Entomology, National Taiwan
University) :

Y RBHEAEESRTREGYFEETEESR
RHEYRE  FRESHNENERT T
WEANSENE SEUREEEFHES &M
FENBETREEIECER PhaianE
B EE IR S E R R E LRI
R - B RS LEE AR EERRE
ToEMASFHNELBEERSHEREEE
B MARE%E HYSnEEREE TR
ErEERSZE LB ERBERME
(postmortem interval, PMI) B E B{&kiE - &Rl
BRTYEERMEZENRF N EYHENE
BRTFANE A LERERANEEES

B L RPRUAEES® (Chrysomya
rufifacies) K K ¥ & M (Chrysomya

megacephala) FSFFHE - BEES B 5 I BE W 40 &4
HOBIPAT RS o B L Wy B W ) B A0 2 IR
HE RAFEENEE - VP HEERER R
28°C R S &SRB BLT » RLEA G0 B AR
WM BTG EEREER
14.1% » $RFRIE 13.4% > RERVIHE R T
& AN b v B B R B < R S 8 0 SR AL BA
SUEBEFME (fitness) A0 > IR T RYIHY
YRRV R ShE T RN E 2 SN R BERR
SUWME L EEE - X PMI EXRILIE
M SHEIEE - AT LUE L PMT fETE
154.3~1933 /NIF (HEX ) BER
133.6~166 /NiKf (SRS - F & I ] 5 B 22
B 20.4~27.2 /N 0 BRI FT D R RS T
B PMI DIE IR FEAI RN R ESREE -

(2-15)
FI R B s AR -2 18 - K607
Ebr R B R R AT IE R AE)

Pollination of musk melon in nethouse by Eristalinus sp.



(Diptera: Syrphidae) --- Tze-Kann Wu, Jih-Zu Yu
(Department of Applied Zoology, Taiwan Agricultural
Research Institute, Council of Agriculture)

FEREZE A LG S AEERK BRI > DL10 2 14 6
(LR B B RAVEGGL - TERZI R BERT - Tom
T AT B FFEICE - 78 10 2 13 Efi{uRIME
6 o Bk BRI EEBIRSRERERFAE 80 = 100%:2[H] - 28
14 BRI B IIERRE R S3%LAT - HIRIERRA R
RREHER - BRrEfEIA 33% o T HRIKBATERYSEtR - Bezh
AR RN S - R0 - ORI TR
WIRT = SAERIBENR » MERFTE 70 3 92%. 2/ - 58 14
BRI RIREE 33% - STIRREE EOEK - BsHYBTIR
82 6% - ERET - KBty - /i R0
FRIhERRE 91 f1 92% » BB =2RTERE 60% » RN TR
B 0 BT ZZRTENHY 84 8 90%;2 i - $HRME R BOMERE -
AT = ZRFERINER 50 & 54% » BREARY R AEICE A T
£k - FHLUERRIRIE R T30 S =2l BR
L& NRAFR R FERRSE R T 0 AR
BI= KB - ATLETEICRAHORERE » 55 10 & 12
EARS REIHERE 99.5% LU E » ARETEIC RIS
B BE N EFRENHEE I LEER] 13% Brix L
b mEmEEE TR - KERETH R
7 0 LTSI RO BRI AT E R B i T -

(2-16)

RERG BN C MR A REITAR — iR
U BREKSE T - HEHERT - BB (B REREY
BERARFEENAT B AEAREAER
T EEAEEYREEMEYRR)

Epidemiology and control of huanglongbing disease in
Taiwan Shi-Cheng Hung', Chiou-Nan Chen’, Ting-Hsua
Hung® and Hong-Ji Su’ (' Chia Yi Agricultural
Experiment Station, Taiwan Agricultural Research
Institute; ? Department of Entomology, Nationa! Taiwan
University; ° Department of Plant Pathology and
Microbiology, National Taiwan University)

A AL B BRI HE P = BE  M RE(Diaphorina citri
Kuwayama)iL/ME#% - HIFEERSRBHERZE
FARBURESH - SEEF IS ARREARERIE
BEERS  BEILETRR > REERRIER -
HERHE - BRMEEEEEN R - HEANAREEE
B » s B B R A ARZANERL - fHE
PUFRIRIE 5 43R R R RS - BRAVEERUAHE
BRI E AR ER SRR R ARG ERTER
GBI ERSE RS - R R R R
FE - FERIMGE - REEEERG IR P o AR
FEBACE BCIRAT - HHR SRR R A £ B
f2~6F - T4 HEEG Bkl - EREREAENY
K EEEHABBRIE A L me R ki e
BB YR T A R AHAC & T ERERK - BB
HEEFEREHENER T - ERWERERA
FHERMERES: » BRI B AU RS 2 HA A
SEEEMIb IS o BERAT B PR E A B REITE R R
2 BIEBRAT - EReMITII RS ARERIPE TR -
RS R LR TR E Rk - BRI R e
P o

2-17)

Y PLSE H—VrCRP BRI B (Spodoptera litura
Fabicius){FHGEIE B — IOl - W @EILE
BRERHBER)

The effect of the Mung Beans Resistance
Protein—ViCRP on Survival and Development of
Spodoptera litura (Fabicius) --- Lu Keng, Shwu-Bin
Horng(Department of Entomology, National Taiwan
University, Taipei, Taiwan)

¥eE s E H VICRP(Vigna radiata Cysteine Rich
Proteinyg—REfZ IR EHPRIPLEEH » B Hu
HEATSEEEYEE - BRI E2EH
EIPIRIER - BEE VICRP EEHBHE TR/
B IRIB(Spodoptera litura Fabicius) B FLaa e LA
BEESYHEREEEEETAEY - ' BT
BRI - B RSN (VCI9T3A) R & Hlask i
(VCO08A)VERHEIRI Y BIERE—HE—K - —E
K~ TR R TUERI RO BshEs - BIEHEE RIE
B E RIS THE - RIS VICRP Z RS
—EISBER A R SRR ERE—RIEE
ESE 100% o RRYE G K DU ghak o BUBR T ANy
SR A iRERESE DU EEETE D ik
Shim AR - ShEREASEL RS FI RIS TS
SBEEH>EEE  BACSREREREREES
H o RS EARE RS > HER - &
SR BRI E R WERE R
Shas s ARORS B AL RRRE iniiE
ZHfE VICRP MO SRS E  FILEFEER
BE IR E T ZRHER BENE - 5
FEEMES VICRP SRS & ATE BT S  7E
SV EETHER G - VICRP BERS - thi1E&
0.0063%HY 1N T - EUEpSEC HIEIEET © B HE
AR B N AR SR B AR EAR st A
- [N ViCRP B E & RS B A TLEE
M HIBERESEYMEESRENET -

(2-18)

AR N ISP A YRR L B — Btat
"SUTE T BRR - WBaE T A (Bl
RARRHER B EASBEGRRIER)
Dynamics of biogenic amines in the brain of bee under
stress conditions --- Yi-Ling Chen', Yu-Shan Hung',
En-Cheng Yang', Wen-Yen Wu!, Pei-Shan Lee® (!
Department of Entomology, National Chung Hing
University; 2 Department of Life Sciences, National
Chung Hing University)

B4 BB ORI T RIEEE B A
i (biogenic amines)FAT[F] 4 V)R A o] LIRS 4
BT B TCE  (ERRR SR FEBATENE - TR A2
B B v B R BE W AR AT o 0 5 (A B 5 (stress
hormone)- % £ % (octopamine) & g 742 4 3 {50 [ AR I
Pud B WERARRAYVEK o it BTN Ba R
TS SR P A P R LR R B RRIBR (RET AT %
SEAE B LI R TS FIAIMER - CO, BrkilEE
LT = ARG N EATRAE AR R

BotMEREE 391



R EVEHIRIEL - RSB S SR R R A
Bk o e DR ARR R RIRREE L » &
GEEACER S - DIEGRIERR CO, BEHAYIME)
> ER AR SRR A (EREATR B
HERRIIR 3 048 ¢ B8 (IR BRI R IR
MR BIRS 44.9+6.81 63.52 7348 5 2 81 4 5348 CO,
- MR 101.1 £22.2 B 38.7 + 8.8 534% ) SHAMRIEAT
15 B EREO A5 S A S RO AR @ AT @ (HPLC) SR I &
S ENIERETR A Y - TR - 2% (dopamine) K I
F(serotonin) ML ERVBMUIER Ry B A BRRER R
TTRAGERIEHIAR - &R R R R R Y
AR 2 RS B B T ¢ AR CO, i
o B LSEH IR T - SHOMERE R
FEEEGERIIENN(40 ~ 50 B 60rpm » EFHH 90 1)) - B
FlEEL S (DA R R - HERR ST BN R BE L
BRI - 51BN RYIE - ARREARE - ZEM
BB AR - B ERTRELSTE
HUERSR -

(2-19)

B REWR(Bactrocera dorsalis Hendel) rhl fHE P
BFIIRHET AR ERERE - EHE - EER

(BRI GEMHEASE SaftER)

Nucleotide Sequence of r#/ and Its Expression in
Different Development Stages of Bactrocera dorsalis
(Hendel) --- Meng-En Chiu, Li-Chu Tung (Department
of Life Science, National Taiwan Normal University)

R REMTRENHE —REER AL A

DEEAERTSE - BEIERT  (PNEREEARE
WETHZE F (opsins)AY T  ATFSEFIA RT-PCR HE#H
& rhl TREETERE A REWNFEEFHNRE - '
BREVMRENS 27£1°C » 120:12D w4 EfEEE - 51T
MBS RIS « [hEOEREIRYREL il 751

FeRREtE L —BHEE 1 rh BT FiAS total RNA LA
#t5]F1E RT-PCR - 531y PCR IBIEEYEFE - 4
PR — S E I il B1F  FEZBEREY
#4A4 total RNA DU EH—15 [F1E RT-PCR > £8[EHE
TUKIHTE il FBIE - SRR E R EWA i)
FFRIFISRME ( Drosophila melanogaster ) W) ninaE Fpo|
H 81%H)—E M (identities)FIFE{EAE (positives ) » B
FEEMY Rhl SIS NINAE 73714
9296 BB AN 95 %A - TERR(L 5 KV %hEsE]
ERERE il IR 0 TRk 5 REuShEaZiR(iL 7 Revif
I FEFEA 800bp~ 720bp -~ 580bp Y =1F PCR i@IEEY)
B, 8 RAVIFERI R 85 R B3R —{E#T 580bp 19 PCR 1
IBEEY) - A1 vl BURBEE R 5 KVshErTRee B
HESLEEST - AR B R » il BEESEA
A SEEEH={ERRN h] FHEGTERE LHE
EEAOIEEE—-SHIEET -

(2-20)
SRR AR R e ZE BERF BT
BEARREEL B (glutathione S-transferases, GSTs)-S2HH
¥~ BB PELA R RASR)

Purification and c¢DNA cloning of juvenile
hormone-induced glutathione S-transferases (GSTs) from
Spodoptera litura (Lepidoptera : Noctuidae)

392 PERBE_H=BEIM

Ming-Chen Wu and Kuang-Hui Lu (Department of
Entomology, National Chung-Hsing University)

Hifffget - FMIEIR TH v LR Gk isisEe
GST &MY 7 HSERE RSN E RS e
RBERATG 13 - PRI R AR E S
HRARBR - BRBXRAHE © FEHZRIFrEES 28
T REL YRS ENED - (KI5 GST EEF
5 EEE S EERFFIRIF RIS BB ER
IH > HETRI 285875 GST cDNA -+ JBFA theta group -
EREBXAE - FEHE B EE T (affinity
chromatography) - 4Bt RHE B ASREEE 22 GSTs -
FEHRABH PAGE BEH S HTER  FTfifb 2 PUBE GSTs
o AR EEEEENYTEE - AMmLEEX
P B H 88 cDNA BEMR - HalhaEiistd -

(2-21)

TS Neoschongastia gallinarum--3{150
U fARTEE - 2RHE4K ! - Richard G. Robbins’(" {5530
bR T B R T B R R S R T By
FEIN *Armed Forces Pest Management Board,Walter
Reed Army Medical Center, Washiagton, D. C., USA)
A chigger mite, Neoschongastia gallinarum, paraditizing
chicken---Shih-Chiang Kuo’, Chyi-Chen Ho?, Ming-
Chin Kuo', Richard G. Robbins’ (' Animal Disease
Conirol Center of Hualien County; * Applied Zoology
Division, Agricultural Research Institute, Council of
Agriculture; * Armed Forces Pest Management Board,
Walter Reed Army Medical Center, Washington, D. C. ,
USA)

CESR R T B E i WIS M E g AU
#9 0-3mm FEREETIR - RBHEREH 70%
(5600/8000 £ ; 10500/15000 £8) - MR EEREHE
FEC > AlRERENE L BRI EE - RS
s IR BH 0-3mm AE &k LITUARRSET -
SR EERERUREM] - BAR SRR E L R R
EEE > S THBEERK  FIA 109 KOH XL A
BIERR > SERERAT REEEEARKAE 0-6 R
Ry E o RE E T EB  Neoschongastia
gallinarum(Hatori) » FEFTRR - PREER - Z2I0ERTT -
HHRR - TDER N E RIS HE S FRER > IR
BUMLZ B 5 S BYMAE (Avian trombidiosis)fE I FEt &
FHEMERL:  PEREE -  ERHBLEREEY
FHTRERINSE i FILER -

(-1

IR Baa SRR ST ERRERI(REE i
HEERhC BERE - ELE - HIEE EIhEX
BRAFER)

The diversity of insect on Alocasia odora (Araceae) ---
An investigation of Meenoplidae (Homoptera :
Fulgoroidea) on Alocasia odora - Li-Ching Guan and
Jeng-Tze Yang (Department of Entomology, National
Chung-Hsing University)

IR (Alocasia odora) BBRFEER} (Araceae)  FH



B fEYy  BEREE OGS BRER > EAEE
B EREEAAIMIEREE R E RSN
R AlEETREARL (Meenoplidae) E & ; BHFEHAR > K
BRI S [ SRR} (Drosophilidae) B & o AHFFER
2003 £ 7 HE 9 AMBERENES RS
T ISR R E A A A (EH
FHAYEE FIES - EREER T - MRERHTIR
HERERE  BREE AR E PR -
SECIERBREER IR B - Hi
Nisia serrata TEIEEEFIEMNESES. - BN - HEH
R BEFES B4 18 R AR R EF M
L WL SRR AR -7 A9 A
R HERIR R R A RS R RT B4
RGNS RS AL S S RRERSE - EERE
ERET 7 ARETE LERSSEEESR 9 B
7 HF RGBT ERET -

(3-2)

PR LB ¥ /N B R R A R —
WAL ~ R (BN EEARREER)

Litter microarthropod community structures response to
canopy gaps --- Ya-Wen Teng, Wen-Jer Wu (National
Taiwan University)

BT B EEEE  ERER - AR R
PEFLER (canopy gap) » SLFS T EPE O EDMAG
1 - ThAE B EFTHEHIN B AT — o AWRTLEEI(L
PREHE LR LRAEEM - M FLIR ~ /LB )
YIRER AR BE A R RARIRA LR o AR AEY BV ZEHL
6 EFLIRE SRR ARAE - B 2003 423 AE 9 AME

RN EEARET (Litsea acuminata) » ETEE

¥ (Castanopsis carlesii var. sessilis) ~ I %
(Schefflera octophylla) 7 HHEZMFIERIFATIER - B H
B & I e aiE S 5% BEIEEZE L Tullgren
TR R BB Y MR B PR ELL
SR IEAMRER - ¥4 S R > /N ET R ENY)
LEfEEEBESY RERE T IMRESEE
KEERERE LT R -

(3-3)

MREFLIRE RS N E B R R SR E —
B ~ B0 (R ABARRAER)

Litter microarthropod community structures response to
canopy gaps --- Ya-Wen Teng, Wen-Jer Wu (National
Taiwan University)

EECEE TR  EEEIR - REER R
PRTEFLBE (canopy gap) @ ILES EEEE G EHMG
1~ THRS R TR B R T — o AR L
PR LA LIRS - M TLRR ~ /NRIETTSED
IRERAIE ISR RIRIRAR - FE LR AT
6 TR @ E MR > [ 2003 3 A% 9 AKE
=fEflE - ERAET (Litsea acuminata) ~ FEEERE,
¥ (Castanopsis carlesii var. sessilis) ~ B L %
(Schefflera octophylla) TSR TE RIS A T, B H
B & E A EEEES 5 WEEER=E DL Tullgren
IRH R ALt BB WREE Rz A L
S SRR - ) RS R BN N ELET R BN

DsflIE R H R ES > REAE T ZMIESHE
IR R B LR 2 R 2EE -

G-4)

GETR ESMERAREE BAaREBTHE
—ZiE - BEEGEITEARRESER)

Survey on Occurrence of Mecopteran Insects in
Guandaushi Forest Ecosystem, Central Taiwan --- Kelvin
Jordan Liu, Jeng-Tze Yang (Department of Entomology,
National Chung Hsing University, Taichung, 402, Taiwan

ARFFRAT 1996~2001 ERE » BT HERMAERRR R
HAAEHERSE - HAOFESK S FHESR - EBERSES
HFEEE 500 T 405 9 B 32 B A EGE
(Panorpidae) 7 S04 RN (Bittacidae) - 3147 42 18 A%
HRFSEREE BRI RRNREHEHESSES
9T} Panorpa sp. » [LEERYMESRMELLES 82% ; fETUREAS
EIMRRIEY TR - A& KAL) ~ ATAR(2) ~
TRAERBTEMR(LY Ko L4) e K EBt(L6) - LABRBERERRE
HERAME AT HRBEENREER K - &b
39% » HRE K EIHI(16%) B {8 KA FRZEMAR R
(2%F: 3%) ; TEA T8 1m & 2m fifEm e B s (g
SAE BT Im ERYEREG 74% 0 —FEZ 0 1R
EHIRMN4 BE7 A SHPHESBOBRTR 30 £ -
17.6 5 6 £ 10 & o SERIFEEEBB AT > 1999 455
EER TTEEEERIRY 1998 SR04 5 B SRIH G E mORI
BEER LR SRR T 1999 F8Y
921 HE B IS B AT 4E Rk 2000 FREEEIGHY + 22

(3-5)

A ILE e B R MRS — e | R
7 B (0 BALTHTE#LEYN - 2 BAEH L -
3 AL ATEEEE )

Studies on the ecological characters of butterflies in
Taipei urban area --- Cho-Hsin Shen'~ Larry Huang’ -
Chien-Chih Chen® (' Taipei Municipal Hua-Jiang
Elementary School; > Taipei Municipal Chung-Shan
Elementary School; ° Taipei Municipal Teachers
College)

SRR SR TR E A RE AL - AR RSB
T S I TEE R KRR T - AT S
SOl R R A G BRI R TIRAEAR
YIREEGE RS AR R AT R & TMERER
WA G R A SR - ROMISR R AR - A
WL G B RS B S A B A AR R T - T
BER L RIRIBE I B2 - IR G
AR LB R R & K IRE
6 8 (HEYE » S WS A EIREYREL AR
FE - (92002 £ 9 B 2003 4£3 F > S5 2K 5L
R b4 10 12 R - R E R AR R
A S {EESRA SRR 15 58 » AOSRBITEE -
WERITE  WOTTCHRREL LR - AN
5K 44 ORI SR BRI 20 T 874
ER o HiEE SR DR R R - M - 2
WA~ RTEEE © BRI NI R P NRIRSS: o #5
R RIEENAE G 2 S BRI B AR R R



5 NI g 2 (SRR - T ar TR LIRS
TRV BV EEYI S T A TR SsERR ¢
BN SIS WA TIRR S B R S
HEBRIEE) - PSSR R LA S B i
B -

(3-6)

BB R A - R - B
FfE - HRY - WA - TR (BRTHBEEMEE
EER - B AEEYEEa)

A survey on the butterflies species at Dragon Lake in
lan - Su-Chiung Chen', Sheng-Chih Ou-Yang’,
Sheng-Ru Ho', Shiao-Yi Huang', Shin-Jie Huang',
Shiau-yuan Wang', (' Department of Horticulture,
National Ilan University » * National Taiwan Museum,
Taipei, Taiwan)

200242 BEE 2003 4 1 HER > B R—REHAE
H SRR s R R SR R R T B -
s LB TR B S MR R JEURER} ( Papilionidae )~
R} ( Pieridae ) ~ BT ¥R} ( Danaidac ) ~ WEHE R}
(Nymphlidae ) K R ( Satyridae ) 35 5 54 47 78 »
HAoEENE (Graphium sarpedon connectens ) s
PEFR, | RN ( Hebomoia glaucippe formosana )
Bx2 B4h o Hek 1L EA ST RS - IR 6
AfrHREERESE 21 2 AESEESED RE
4 HE o TiRERLG 3 B - ISR TE Y HRER
PSR R - R H R EE SRR NIRER
& IR B HBERBUT SRR - BREDLE
B AR HBRERERTZES -

(-7

HEMEE kE (EE - |mRD) BRI RE R
- BKBEY (RIIEEASEESER - RiIoEE
YIREE IR )

A survey on the fireflies (Coleoptera: Lampyridae)
species in Ilan --- Su-Chiung Chen' Sheng-Chih
Ou-Yang’, ('Department of Horticulture, National Ilan
University, “National Taiwan Museum, Taipei, Taiwan)

B 1995 5 8 HE 1997 &£ 4 AE# > §A—XEHE
R AR A - UL - HEIE - BEEE - R
KR ~ I R s\ (EHh %@ﬁ&%ﬂﬁ%’%’ﬂﬁﬂ'ﬂ%
K ERFEAE R s 2 B AR - AR TR E R AL R B 12
Rk ER > HbkdgE 218 - RBEEKE (Luciola ficta
Olivier ) ~ TS ( Luciola hydrophila Jeng) ; [
4B ZWE (Luciola cerata Olivier) ~ i) BB 1%

( Luciola filiformis Olivier ) ~ $ B % ( Luciola
kagiana Matsumura ) ~ A U5 BB 2 ( Luciola anceyi
Linne ) ~ i@ 245 ( Luciola gorhami Ritsema ) ~ $E%%

( Diaphanes citrinus Olivier) ~ ¥ MIBF % ( Lychnuris
formosana (Olivier)) ~ EfgR (Lamprigera yunnana
(Fairmaire) ) ~ [LJ%5% (Lychnuris praetexta Olivier) ~
BEWEs4E (Lychnuris analis Fabricius) % 10 & - ;2%
oK EE TR ~ EE R AEE - RERA -
ARSI SR > ERMEEREE 3~12
AEE% KB BRI EEET S e
FHAEEAE 10~11 H 84 - RIS R TR R HER

394 hERSE T =EHUE

KRR - B HREE - EERHE
HEEE 2% -

(3-8)

T LR 5 B S It B AT AR R — BB -
e - B (A IO AR BR )

Studies on the butterfly fauna at Tatachia Areas in
Yushan National Park --- Wen-Hao Lu, Chia-Hsuan Yang,
Chien-Chih Chen(Graduate Institute of Environmental
Education, Taipei Municipal Teachers College)

1220024E8 F 2200359 A » P B IBIEK S EIEE
st T TR I A DURE T B Gl TR B A 82
& o REARTEEE . S REHRE R
BREFRRRR 1IN E » SR B R EE . 911
REH IR ZEREGEITERAR . - SHEIH D ARa
RIS © R - TR - BLEMEMEY) A

- FRIBAER » DAL RG22 2 iheAEai b, - A HARG3

BEMRESERTRE AL HEHke1 /4597
R o o DL L R P B LSRR N RIS i LU
R RS - SRERUR T DS SR T
R R AR - LB T S1R2624ER - i
LTEAE - {H B0 K, Shanon-Weiner Index}&sg HAh R {5
EMRAE  BEREBINEREREEN4RE
4 - SR 10 B o s i B R B E G ER
il BT > Erh R AL AR - EEIGE - &
BRISEAE ~ BUEE - B0 - IR R AR E /N
& 2 R AL E FE 7 A RIS S M - R
B RR I AES B iE - '
R AR _HIA2TE 1344528 » T LARGAR—H9371#619
EXEBRY  AMBE - ZEETEERERNGE
BttEE IR SRR E S N g mEE
H Shanon-Weiner Index » [K|t;Shanon-Weiner Index{&
e R EE R E L IR R S ST IR
AT LY LR IR -

(3-9)

BRI IRR IR SR R < O — U2
TLEIR - TN - 5 H(BREGREEYEYHERAT
Improvement of trapping system of carambola fruit borer,
Eucosma notanthes Meyrick --- Chau-Chin  Hung.,
Bin-Yuan Chiang and Wen-Long Wang (Biopesticide
Department, Taiwan Agricultural Chemicals and Toxic
Substances Research Institute, COA, Wufeng, Taichung,
Taiwan 413)

BB A B = FE S B R s 2 B
IEPSIER B R ERCR - MR UE T AR
SERBFHOGR TR, TRREAREZF
shET - HEAIM AN AR R UAR - DUER
EpAR ~ REAEC R - A3l = B SRR
ghan A DA A ES R E A/ - FaasE R
Fab A B AR TE R R < P
T it - DUERIE G BRI E e s
TR = AR R A A P B B
IR » AESRLERRE(69.3%) B BN BB -
DABE 52 ) 77 B B = (8 1 [ U 5 A 3B B 2 B i
(A~B-C) HFEMBRENEMRE  HPLL A



K C BUgE - B EREE S es (D - E) HIE5aads
A~ C BB LLEGEASCR - AERDL E B SR
RIRLE - FEHICRE 23.5~28.9% - BffEA&aan A ST
7 EREGRENRERA - 200 E ZEESaER
PP FETHEGE K, 1400 ml B SLKOf — BB E e 2E
EEEERT o LGRS PR PO AR L S TER
IR FRICR > ERERFSBETRMERHE
BB ERS - MahadRHER R RS
BT F R - KL - HEIR IR R
2 AR FRAAE S 100 JC - B{EELL PP M
EIE R 1400 ml BESUIE—(EELRAY IR R &
28 20 70 AF Ehan B SR UUR M ~ B - RERE 5 -
ERAMERES I REUSIIEE IR RS
MR A -

(3-10)

EEAHEH LS BV KRR MR R 4 RRRY
e ' pREER) T RO (P EBR BT -
P R E AR E SRR R)

Impacts of catastrophic earthquakes on the chironomid
communities in the mangroves along the Tanshui Estuary,
Northern Taiwan --- Can-Jen William Maa', Hsing-Juh
Lin?, and Ya-Wen Chi' (' Inst. of Zoology, Academia
Sinica'; 2 Dep. of Life Sciences, National Chung Hsing
University)

As a catastrophic earthquake is unpredictable and occurs
only occasionally, impacts on biotic communities are
seldom known. Monthly changes in chironomid
communities in the mangroves along the Tanshui Estuary
were monitored for more than three years from before
and after a recent catastrophic earthquake in Taiwan: the
Chi-Chi earthquake of September 21, 1999. The Chi-Chi
earthquake not only caused large declines in species
numbers but also total numbers of individual chironomid
species. It also resulted in greater variability among
samples, and shifts in chironomid communities. By 7
months after the Chi-Chi earthquake, the chironomid
communities had recovered to a level comparable to that
before the earthquake. The destruction of soil structure
by the ground shaking effects, induced by the Chi-Chi
earthquake, was probably the major reason responsible
for shifts in the chironomid communities. However, the
influence of the 3-31 earthquake on the insect
communities was less severe. It is concluded that the
more-severe impacts of the Chi-Chi earthquake than the
3-31 earthquake can be attributed to differences in
ground shaking, occurrence time, species richness, and
growing conditions of insects at those times. Four, one,
and four species were extinct respectively from Bali,
Chuwei, and Kuandu mangrove wetland since the
catastrophic earthquake.

G-11)

R EHE (Insecta: Trichoptera) HEEEAEREZH
I ABTEEIEREYSBEREZ AT
sz - B (PR REREI A SCAT)

A survey on community ecology of Trichoptera (Insecta:

Trichoptera) on The Lan Yang River estuary: base on
PRIMER 5 --- Chi, Ya-Wen and C. J. W. Maa (Inst,,
Zoology, Academia Sinica)

DGR 2R B ERERERREISR L
% DRFEEERE AR A SRS TR &y
B DUT S W 2 8m i AE - E a5
M R BRI 2003 4F 5-6 AEIMEITH
M EAE TR - NERRENIRG T RaSE Tt
#1 13 BlE@H (Trichoptera) figh » HrpLUEA B
®l (Hydroptilidae) 57 f 7 B Fl (Hydropsychidae)
TR AR RS - AR RS 13 BB
H RS8R DL BERRONTHETEEE (PRIMER v.5)
«Z CLUSTER Analysis 1750477 » SEREER WG = (f
FE (clade) - H AN RSBV T8 2 HIFHIERAY

B R - FUEAE R BRI YRR - IR

BOCBATA AR IR THENOZEKEB K
ANVKPIFRER SR RIBEE TR MR 2 5k
& A R fSE RS =85 - DL MDS (Multidimensional
Scaling) TS IREREES BHERE DT 455 - IR
P 45 BBl CLUSTER #B[E 2 = {MELER  (stress:
0.01) - LEFEBRBEE (dry weigh) &Y E
(biomass) » #& REREERE I RS B8R
1E:W=0.1; i _Liff e SRS Y gim (K W=0.014 ;
s g/ HARES W=0.202 ; NiFRIE W=0.108 -
EEET 0 AR TENESREUHIEREN ST
WEHEE -

3-12)
EEGTARAE AR RSB R HLLY R
—FEaL e - ES0R - ki (| B
REERER  BHREASLEYER - PR
KB

Polymorphism and Biology of Pear Psyllids in Central
Taiwan --- Ji-Hong Huang], Man-Miao Yangl, Wen-Bin
Yeh?, Fasheng Li° (' Department of Entomology,
National Chung Hsing University . ? Department of
Biology, Kaohsiung Medical University *China
Agricultural University)

TR ARG E AR ARE > MREAERIA
ZH9E Cacopsylla [§ > BBEZHE » HRFIAR : &
ERIER R - REARE T EHERTKERTER
KREY O BRiSHEHE S EECIARHIEE
EEEEBLRURTY Cacopsylla gianli Yang and Li» HEEE
B - FREERG > EEEBON - KA
BRI SRR R R AT A A B E R IR — AR
WP JEEEIRAEIE A BB A A - B TR
ERR ISR B O GG - REfIREE
ERIIBES - SO LR REG  REBROTIER
E - RS BREEEAI fTREEEE
HE  WREIRRECAEN SR RRPEER
%4 Cacopsylla chinensis Yang and Lic[fij LA 16STDNA £l
ITS HRAES T TFEVESA RS R AP RREES —2 -
A C. chinensis Yang and Li AR BRA (X RIGEM0
B ERIBREIR ) a8 U EREOAR KA
BUNZRAETORE EIBEARNT » §I5 P E B IR 2 B W
Al (HEEHE— SR ENRE RO R T E TR S

Bo4-mE 395
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AR HERELR o DR I — A E G R
W ETE (species complex ) ZHEEE -

(3-13)

SMRERESEHRE - xR R - 7%
B g (RreRABAENEYE T2
BREBEMR)

The survey of insect fauna of Kinmen Islands and Matsu
Islands, Fujian --- Hsien-Tzung Shih ! Wen-Jer Wu?,
Chyi-Chen Ho !, Ming-Yu Tsai 2 (' Department of
Applied Zoology, Taiwan Agricultural Research Institute,
Council of Agriculture ; > Department of Entomology,
National Taiwan University )

B 2001 FE534 » NSRS MRS, - DU E
@AY EES ]~ JB5E - B PH S BN E B4 80 kR
& ETRESMYNE - BIEMESFERTE - Wiy
YRR - DIETFIRE - il - B - BXFES
T B SRR 2 < PR TR
B RBMEE - S8IF 2760 (R 7691 4 - A E R
BEEFRER - BEEREN - S RESEE
FiFehiEE EBHLIUTERE - EAMAEREPR R B
BER G RE o BRI o AR 3 ARV E
FER SRS TIERS 17 H 125 B 502 HEE &
(Hr 5 H 63 & 119 BRI CSRSMERD  BiltE
JLEHE 16 H 109 £} 380 & B8 (H 14 H 101 B} 269
BN SR - HEEE VIS ERET &
FAELFETEHEE » & - MBI I s TR
AR EENEER  (HERMRDIT M - SRR
LI ElARTIE WIS RS ENT  AERES MR
HWE SR EEPEERSINEEE TS
P PR ESMBERFEEENOFRER
(Tessaratoma papillosa (Drury)) » S5 8 BiH R
AR E - R EE B 2 5 BT % 58 R I8 (Clovia
quadrangularis Metcalf and Horton)E # R 435k &
1 o AW PR ETEEHEA - S RITER AT E A
B B B R ARE R  DUFEMt R YL
ST -

3-14)

FEiRsaR (EEE - SHeER) mIE-20E -
B BIEE CEAEAREHAER R
BB ESER)

Preliminary study on Tetrigidae (Orthoptera: Tetrigoidea)
of Matzu islands --- Ming-Yu Tsai', Wen-Jer Wu',
Jeng-Tze Yang’ (' Department of Entomology, National
Taiwan University; > Department of Entomology,
National Chung Hsing University)

- Five pygmy grasshoppers (Orthoptera: Tetrigidae) were
found in Matzu islands for the first time. They are 4
species of Tetriginae, i.e., Ergatettix dorsiferus (Walker,
1843), Euparatettix histricus (Stal, 1861), Hedotettix
gracilis (De Haan, 1843), and an undetermined species,
Coptotettix sp. and FEucriotettix oculatus transpinous
Zheng, 1994 of Scelimeninae. The key to Matsu species
and distribution map were also provided. The specimens

396 HERSE A+ =BENULY

examined are deposited in the insect collection of the
department o f E ntomology, National Taiwan U niversity
(NTUDE), Taipei, Taiwan.

(3-15)

BB K S BRSRE — R - B8
Bl (BIFEASEMER)

Aquatic insect diversity of Hontou stream of Lanyu ---
Chun-Cheng_ Fanjiang, Man-Miao Yang, Hsin Chi
(Department of Entomology, National Chung-Hsing
University)

ARHFFFERS 2003 FF—~ T4~ o~ - H S REBGIERE
EiE o BRETR H _LIFE TR RRRER SRR
B~ BFE - PKIBER ~ ZKVeE R A EF e - A
FRER(EC A (Surber sampler) KB HEHREE & Bk
Rk A BAL o MRIEASITERY pH - HEE
HET- & 8 MRS KB - R RBURLIHIERER
Y ELURIE - BlH - SRHMERERE > 5
HOBE A E Rigts H B - FokE RS
H /KBRS ¥ - R KL BSAIHERAR - B
FEZ=E L -

(3-16)

BT R B S AR — EER - BED BO(E
B ARREGSR)

Insect diversity of different habitats in Orchid Island ---
Per-Son Huang, Man-Miao Yang, Hsin Chi (Department
of Entomology, National Chung Hsing University)

ARHFFE LI BB B KRR« AT ~ SR R
v ALY - (ERIBAILERE =& B Falt
VOREAR RS » SRR (I S¢S m’ ZHUERES 0 A
2003 F—H ~ A ~ [ R ARE EBaEaEE
Y RSN T R AR L B SR (G
18) N AP RITEE < AHRE -

3-17)

B R FCATE Ei (PTEiRRE « PTERERL)
Z MRSV EE R - SIES - BIEE (B
BABEMBER)

Field survey on the distribution and life history of
Megacrania tsudai Shiraki (Phasmatodea: Phasmidae) in
Taiwan --- Heng-Jian Liu, Jeng-Tze Yang ( Depaetment
of Entomology, National Chung Hsing University,
Taichung, 402 Taiwan. )

Tsudai stick insect, Megacrania tsudai Shiraki, is one of
the ¢ onservative insect in Taiwan according to national
red-list. They feed on screwpines, Pandanus
odoratissimus L. f. in coastal area. Our researches focus
on spatial distribution and life history of them on the
basis of the field survey. The spatial distribution of
Tsudai stick insects was mapping in the catography, by
intensively surveying trip along with the coastline of
Taiwan during 11days in July, 2001. On total of 39grids,
the screwpines in 829 and Tsudai stick insects only



distribute in 596 of the investigated catography.
According to this survey, Tsudai stick insects mainly
distribute in Ken-Ting National Park and its adjacent
area of southern Taiwan. And 869g of their habitats are
closed to the river mouth. We also found them in
off-shore islands southern east to Taiwan, i.e., mainly
Lutao and Lanyu, but not in southern west island,
Peng-Hu, Shiau-Liou-Chiou and northern east island,
Turtle Island. The distribution of Tsudai stick insect
within a screwpine plant shown that larger size ones
appeared in the outer layers and the smaller ones in the
inner layers. We surveyed the life history of Tsudai stick
insects by using body length structure and found that is
clearly to show the time duration of a complete life cycle
from March, 2001 to April, 2002. The correlation of the
body length by the front femur length of Tsudai stick
insects nymph are y=3.855x-2.170 (for eatly instar),
y=3.760x+0.064 (for middle instar) and y=3.923x+1.607
(for final instar) respectively. It is convenient and time
saving work as well as good ways for measuring the
insect size for the study on life history directly from the
field survey.

(3-18)

EEEALRRER (FEE @ SaiE  REMERD
HEAE - OEE VBRI
FEFSAR - * BRI AR RAER)

Preliminary study of geographic distribution on the
genus  category of  Aphrophoridae -~ {Homoptera:
Auchenorthyncha: Cercopoidea) from Taiwan |--- Shih,
Hsien-Tzung " 2 Jeng-Tze Yang > (' Departient of
Applied Zoology, Taiwan Agricultural Research Institute,
Council of Agriculture : ? Department of Entomology,
National Chung Hsing University )

TUE R SRR R 84ATAT 900 & » F A0
ABEAEEE(303 FE) FMORHE(257 H) - EEARTAET
H 18 B 72 E(HD 0 EEEEEEE) U
Aphrophora ~ Jembrana ~ Peuceptyelus - Philagra

Philaenus ~ Clovia % 6 BRI EES » &516E 555 >
B 76.4% 5 Bk 17 BRISRIEN 1218 - B
T FREE LY M AR B 1999
FRIENEE S S N M B S EUETHRE Wi
&~ B EO TR AR ARG B B L PRI A IR
GRS RETREEAE LRI TR
AFHAEHR 1000 2 3000 2 RIVEEE] - RS
T > Poophilus Hi Nagaclovia % 2 BT - DIK
Philagra B Clovia % 2 [BRYEHMOTERE - FREEOAINE
H 1000 NRLUT#iE ¢ 1 Aphrophora ~ Megafukia ~

Peuceptyelus ~ Philaenus ¥ Pryelus %& 5 [BRIBAZES11
AMEH 1500 2 3000 ARIEEHE - EMSERa
B T[T 1000 & 3000 AR S FEHEE 2835 -

(3-19)

ooiERl(Hemiptera: Pentatomoidea)? FFESE—
BH - B3 - BiFE @IHERZESAER)
The higher classification of Dinidoridae (Hemiptera:
Pentatomoidea) --- Jing-Fu Tsai, Man-Miao Yang,

Chung-Tu Yang (Department of Entomology, National
Chung Hsing University)

FEERH(Dinidoridae) B4 H (Hemiptera) S35 H
(Heteroptera)i% X H (Infraorder Pentatomomorpha)ifa
Fl(Pentatomoidea) + E4IE&HF 16 [B 95 & - AHF5E
ESLIER 13 B AR BRI BN R B R
PEFAGE - [ERRER BB B iR A R A
Bh(start point)FELFIRIFRLZ Coridiellus figlinus » T4
A 12 B B EEEE B R - SRR RHR LK
B I HE B AR 2 HREE [ (ground plan) - EAEEXH 5
fEsERLe A 28 RIS AT R SO
LEAERE B B (A B K H < HFfiT#(synapomorphy) © 3
BEEBIFENSEXE B - R rERE
BrFERERY 5K - HILLL Bun (ejaculatory reservoir
undifferentiated) RAZFHE LR - DHIRREEXE
(Enicocephalomorpha) oA B xR H
(Dipsocoromorpha) ~ BE##% % H (Gerromorpha) ~ #5#57X
H (Nepomorpha) ~ #lifili& 7% H (Leptopodomorpha) $il &,
#47% H (Cimicomorpha) » fRIRSLALTE HE SRR 1 E2RHY
HEAE B PR A BT R AT B g
BB IFEW T © Bun (Coridiellus ((Coridius,
Colporidius) Colpoproctus)) ((Folengus (Patanocnema,
Thalma))(Dinidor (Megymenum, Amberiana) Cyclopelta
(Eumenotes, Urusa))))) - k&SRB RTIERHS —BIREf -
£, Wi {8 52 ®} » Bl Coridiinae Schumacher £
Dinidorinae Stal - {fif Singh-Pruthi FTE SR HTREEE - /8
B EENOT - NEEATRER - R ASREE R
7R3 (dorsobasal portion)FrZEH (protruding) A58
BAERE  LEEEBNG RO AR BN
BBEE > S RSB E IS TRATHE RS -

(3-20)

T W & ¥ (Cantao ocellatus ) (Hemiptera:
Scutelleridae) ” ZREBIRFFE — SREEE - BEIH - B&
£ REE

Polymorphism of Cantao ocellatus  (Hemiptera:
Scutelleridae) --- Tsui-Ying Chang, Ju-Shun Chen,
Ching-Yao Yang, Chia-Chun Chang (Department of
Plant Protection, National Pingtung University of
Science & Technology)

FH I ERE(Cantao ocellatus) BISFAHE © EHHER
(Hemiptera: Scutelleridae) » BETESCHERSARL - TE
HriH ~ ERE - BTERRER - Ahnhr - 2B - BoRPERE
i~ G HA - - % EEESINMERT LIRS
SHEZEIH - F T EAEY S AR Euphorbiaceae)]
8% fH (Mallotus japonicusy Bl H % F (Mallotus
paniculatus) - ROV FIRERFRUC B » Bl ERIERA
B A B (A E L L AR (R
% HERI(Polymorphism) - AFFFEILMRE 506 {HHEA -
FEEEEETHSR RIS R IR
fEtR % A 6 B 8 {EPEAL - HEMEIERE < IEATIE R
FEBTRCEA 2 {FIER 4 (EIBEAL - TAEIMNESRE LI
TREEATEE ) BB 1 BURRAIRAT - R EER
2 E B AR A ELRA R AR SEE (SRR
4.3% ; 5 T RSB - BIERT M T g
SE(EATEEE SR (AR 95.6% 5 WRAT

&
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BB NE Fr b2 BEBATT SR TA - IBAIC R A
OB~ ICHAR > Het A BRI/ NEFRR 5-6 {H5E
2 B SRoRH 3-4 (HBEES > C FoR B 1-2 (EBLEL #—
B0~ 2~ 4 B 6 S HURERRTITE R L BHEE - T
T EAT Y TA, TAL TAG IBo IC, B T A~ A, A,
HA6 N HBO » HBZ N HB4 M HB6 ~ HCU‘ HC2 N HC4 A
ICs %5 17 $8 - HRIRLL B PR BURE RS - &
= ERERME SRR R — e AN -

(3-21) ;
REHHERERGERE 28— - REYUE
(BEIEBRBLEVERER)
Effect of Temperature on Development of Papilio
demoleus libanius --- Chiou-Ling Cheng, Chao-Chi
Chang (Department of Biological Resources, National
Chiayi University)

B2 BB (Papilio) T EH 15 & > MLEER
(Rutaceae) B4 & THEY)c FEEE 14 f& > HopE 8
TV AL B (Citrus spp.) 2 K8Y) - SEEBUSE(Papilio
demoleus libanius) ¥ HBERBENEE — B
WS AR — S BELRRE -
ISR SESEED 120:12D » AEEHEEE 75 £ 5% 1520 ~
25 Bl 30°C 2 IEBA R » DI R T
E o fF 15 B 30CIUEEET » HONEASHIE 9.69 -
6.51 ~ 3.80 BL 2.38 [ ; SRS HIES 63.38 ~ 30.97 -
18.44 €2 10.19 H ; BHEHASHIES 83.38 ~ 24.08 ~ 1348
B 8.35 HefE 15 B 25°C T S nlR 7.5-10.15
#1939 H 5 HMEEELL S 1.1:1 - R B E AR
5 11.86°C » A3UAS 412 HE | — 2RSS
TEEIE SRS 1237 ~ 13.77 ~ 12.21 2 12,53 #
12.25°C » A RFEIB AT RIE 37.36 ~ 20.88 ~ 30.08 ~ 34.50
81 28.05 HEE ; {hMHr HEBRIVERE 134°C
BAEWMEE.S 17722 HE  WeHEERELES
14.57°C » EWFEE. 5 108.85 HE -
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