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K1 The Spirit of Small Things: Synthetic Micrornas Function as Units of The Biological Circuit, From
Neural Development to Population Control

&2

Chun-Hong Chen

B Fitrd £

Division of Molecular and Genetic Medicine National Health Research Institutes Taiwan

Signaling pathways are often regulated by multiple inputs, and produce outputs reflecting the
activity of multiple genes. Because of this, inactivation of single genes may provide limited information
about function, due to redundancy or compensation. Tools for spatial and temporal silencing of multiple
genes would greatly facilitate studies of gene function and pathway analysis. MicroRNAs are processed
from transcripts generated by Polymerase II transcription, giving rise to a single, defined 21-23bp RNA
fragment that also guides RISC-mediated mRNA cleavage. We describe the generation of synthetic
microRNAs that silence reporter genes and combine with dual color reporter system to create a tool that
could visualize the developmental lineage of neurons in Drosophila.

In the second part, we will use the same system to create a novel genetic strategy to fight vector
borne diseases. As we know, replacement of wild mosquito populations with genetically modified
counterparts that cannot transmit disease provides another approach to disease prevention. An effective
population replacement will require that genes conferring disease refractoriness be linked with a genetic
mechanism for spreading these genes through the wild insect population. One ideal genetic driver called
Maternal-effect selfish genetic elements, first described in the flour beetle Tribolium castaneum and
known by the acronym Medea (maternal-effect dominant embryonic arrest). Medea can select their own
survival by inducing maternal-effect lethality of all offspring not inheriting the element-bearing
chromosome from the maternal and/or paternal genome.

Here we have created a selfish genetic element (Medea) that can spread rapidly through an insect
population; this selfish element use microRNA-mediated silencing of a maternally expressed gene
essential for embryogenesis, which is coupled with early zygotic expression of a rescuing transgene. We
can drive population replacement with Medea in Drosophila melanogaster, and are working to develop
similar elements for disease prevention in the mosquito.

Key words: Microrna, Drosophila, Aedes aegypti, Selfish genetic elemen
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K2 Genomic approaches to social biology in ants and non-Mendelian inheritance in nematodes

ER AR

2 s lp

John Wang

RV e e R R - Y e S g
Biodiversity Research Center, Academia Sinica

Mendel’s laws of inheritance underlie much of genetics. There are, however, cases in which his laws
are violated. What are the principles governing the evolution, maintenance, and consequences of such
systems? I will discuss two non-Mendelian models. The first is in the ant Solenopsis invicta where one
allele of the gene Gp-9 is transmitted to more than half of the reproducing offspring through a behavioral
mechanism. The second is in the nematode Caenorhabditis elegans where we have recently discovered
that variation in the size of chromosomes leads to non-random chromosome sorting which could impact

genome size.

Key words: non-Mendelian inheritance, S. invicta, Gp-9, C. elegans
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Antibacterial Properties and Wound Healing of Lucilia sericata Meigen excretions/secretions

L I4E SR A O
Pei-Yu Zhou, Niann-Tai Chang

Rz B f S S F )
Department of Plant Medcine, National Pingtung University of Science and Technology

P Ry % (maggot therapy) i€ * i@ p a2 Bio KRB g v 2 4 F bR 2 (biosurgery)

ENIRAERIET R LAEY P Ry @ R Rk BT G2 EFREY LB
B RBEES T E R AR EEY G2 PP (excretions) & 44 (secretions) ® AR L
LR A el 2acd > B fifi & ES-ES FLRF i 4 g AR IR 2 oy B AR
B2t BT Fd o ST ET 0 Sk Aeradpd 2 BSH S MEE RIS
Blepliirdl2 Lz isd 22732 R7 5 F7KEZE£% ¢ 3 55 F (Methicillin-
resistant Staphylococcus aureus) 72 £ o ¥ > ES ¥ {jcip v IE} £ (wound healing stimulation) > ,%%‘
d ¥ eF 544 (mechanical) 7% # ﬂ“,% [t T i%\«ﬁ’ iV ER D A E G TRR T - SR
A BRI Iﬁ] Lo g4 £ 5 o doll g fE k-9 %% (serine proteinases) > ¥ L& 4k

L5ig

m
e e (fibroblasts) ey ft o i@ f R 0ty 7 )4 F e s (granulation tissue)
CEEEE TR

=

[

jm m

=

P 4E3e (Key words) @ 3%k %8 (Lucilia sericata Meigen) ~ #2.5 ;# (Maggot therapy) ~ $Lp it #
(antibacterial activity) ~ £ ¢ 4=/4 ;& 4= (excretion/secretion)
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The triangular relationships among insect-gall-fungus: Fungal flora of midge galls on Machilus and Litsea

] %Ié?l AR
Liang-Yu Pan, Man-Miao Yang

IR R ¥ ]
Department of Entomology, National Chung Hsing University

*ml«

ARG G G D R e R B R R S A F RS

PR R R RS A VAT ERNE RS G MWGL R FhkEpg b RS
Eﬂiﬂf v mkhi 1884 & > I K-t 4F fomAL 5 ambrosia galls > 2 B 3] 1988 # Bissett £2 Borkent % 2
A s LRt -39 TEBDITE > A RERIFAHBP LFHEEMEH T IR F
ool i - b B2 fomp B RN E 7 Botryosphaeria dothidea » T 3u i & & - BT s
#9975 Asphondyliini % crvmip f 3 ¢ o 2 A {S e BT 7 ¢ Bor 0 & 318 Asphondyliini ¢h# %
LA "‘ B. dothidea > » # & P AT A RE T AR 2 J]f%]—*]f]ﬁ] 273 7 Al o r./fﬁ_ﬁif;‘ fﬁ;
% (Machllus) 2 AFF B (Litsea) 14 ¥ ¥ 3 3L Asphondyliini smip B - HREERN I iy B
ALY & e A7 4o dp (M. thunbergii)~ ~ ¥4 (M. kusanoi) £ & ¥ &+ (L. acuminata)
- SERIN SR o /’v\’f“’rl g EP AT N RO H o #FRitp2 Daphnephila taiwanensis % D.
stenocalia i} t3 7 B omp 4 WG w B E F 0 D. ornithocephala & D. sueyenae 715 = 2 7
Eipthpomnls 2 BEF EEAES P kRAE I BE R ﬁ#@ﬁiﬁﬁfﬂﬁ EE
PR PRE RS AT LA LA E - L R SR BT R DL AR AR T
MRt ERENE - RS T ERT RERLOESR o

P 4£37 (Key Words) : ambrosia gall ~ &} (Cecidomyiidae) ~ E ] (fungus) ~ # W% (Machilus ) ~
* &+ (Litsea)
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Management strategies of the economic important thrips

LA EL S
Miao-Ying Wei, Niann-Tai Chang

Rz B4 S s F Y

Department of Plant Medcine, National Pingtung University of Science and Technology
B8 AR 5 55004048 0 G 1% s AT R A PG A2 @
TR EE EERE S SRR TN BES X TS T KL RNy 2 L S
Hom Bz gAY 2L TRt EARE R BRI F 0~ B RIBRAL TR B P

:
W FE s L RME A BERAE R0 TR S ERME > § EAHS AR TR
TE B E G P AR RS AR TR T 2R ] B RN

R e HEY LB D A E A FREREFEDS IR
oA ARHBERZ G F o DER AEMELT R TH AT X 20 A SRS

o

Mt (Key words): @] B (thrips)~ % /] (monitor)~ [# /& (control)~ Z 4 ¢ I (insect pest management)
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Significance of Blow Fly Behavior in Forensic Entomology - Studies on the Habitat Differentiation of
Two Closely Related Chrysomya Species (Diptera: Calliphoridae)

Shih-Tsai Yang, Shiuh-Feng Shiao

RNt k- T K g

Department of Entomology, National Taiwan University

In the forensic entomology, the development times of blow flies are often used to estimate the
post-mortem interval (PMI). The species of genus Chrysomya (Diptera: Calliphoridae) are very dominant
in Taiwan. It is very necessary to understand the behavior of them. Chrysomya megacephala is one of the
most important and predominant blow fly species in the forensic entomology study in Taiwan. In the
previous studies, we varified its oviposition preference and the factors that may influence the oviposition
preference. But according to literatures and our preliminary survey, C. megacephala populations showed
localized distributions in some seasons and altitudes. And it seems that the vacancy of the habitat of C.
megacephala in some certain time or places is occupied by another species, C. pinguis. Hence, to provide
more accurate data or evidence for the application in forensic entomology, such as the PMI estimation; it
is necessary to understand the relationship and interaction between these two species rather than just
focus on one. C. megacephala and C. pinguis share very similar morphologies in all life stages. They also
have similar life histories and close phylogenetic relationship. These two species usually appear in the
same place but in different seasons or in the same season but at different altitudes. Due to the temperature
could strongly influence the behavior and physiology of blow flies, and the fact that the habitat
differenciations of the two species are happened in different seasons and different altitudes, we presumed
that the two species have adapted to different temperatures through their evolutionary histories and thus
cause their habitat differentiation. Results of our temperature treatment suggested when in high
temperature (38°C), the larval performance of C. megacephala were significantly better than that of C.
pinguis. But when under low temperature, there showed no difference between the performences of the
two species. More studies should be done to clarify this phenomenon. When the two species were reared
together at 30°C, the larval development of C. pinguis was strongly affected by C. megacephala. We
believe that the high temperature increased by the maggot mass of C. megacephala is probably the key
factor that caused the developmental deficiency of C. pinguis larvae. The high temperature tolerance and
maggot mass formation are apparently an evolutionary strategy of C. megacephala which makes them
gain the competitive advantage over C. pinguis under high temperature environment. And this also
implies a probable cause of their habitat differentiation.

M43 (Key words) @ # 4 (habitat) ~ 8 B 2% & (temperature effect) - # %5 BB #  (forensic
entomology) ~ & ¥, (Chrysomya) ~ 7* 14 B IR (PMI)
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Methomyl-Resistant Mechanisms of the Oriental Fruit Fly, Bactrocera dorsalis (Diptera: Tephritidae)

S AN BRI QRN o

Kai-Yang Huang', Hai-Tung Feng?, Ju-Chun Hsu'

LR B R
Department of Entomology, National Taiwan University
TErc R ELR R FES A sk

Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture

Oriental fruit flies (Bactrocera dorsalis) are notorious agricultural pests that cause damage to more
than 150 economic orchard species. Methomyl, a type of carbamate insecticide, has been used to manage
B. dorsalis in Taiwan since 1996. Unfortunately, 43-fold methomyl resistance has been observed in B.
dorsalis from field investigation. In this study, we used synergists, metabolic enzymes and
acetylcholinesterase (AChE) assays to explore the possible methomyl resistant mechanisms in the
methomyl-resistant strain (Meth-R, 132-fold resistant ratio) of B. dorsalis. Synergism tests indicated
synergistic ratios toward methomyl at 4.04-fold with piperonyl butoxide and 4.82-fold with triphenyl
phosphate on Meth-R, which suggested that esterases (ESTs) and mixed function oxidases (MFOs) were
involved in methomyl resistance. Enzyme activity results supported that Meth-R had greater activity
approach 1.5-fold in ESTs (by a- or B- naphthyl acetate as the substrates) and 4-fold in MFOs over the
susceptible strain. AChE activity and inhibition (by using methomyl and paraoxon as inhibitors) assays
showed no significant difference between Meth-R and susceptible strains. Although a point mutation
(T659A), located at the post-translational modification region, was found in ace gene of Meth-R, the
heterozygous of T659A also occurred in the susceptible strain, but with lower gene frequency. The
mechanism in methomyl resistance is dissimilar to the well-known altered target-site mechanism in
organophosphate resistance in Bactrocera spp.

M4xi@ (Key words) @ & * & § s (Bactrocera dorsalis) ~ 3 7 {8 (methomyl) ~ ¢ fig "% dk fig f%
(acetylcholinesterase) ~ % % (point mutation) ~ % # #| (synergists)
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Susceptibility survey of 7 insecticides against the diamondback moth, Plutella xylostella (Linnaeus) from
northern, middle, and southern regions in Taiwan

Breg ~ FAot T 1A
Ting-Y1i Kung, Ju-Chun Hsu, Cheng-Jen Shih

RNt k- T K

Department of Entomology, National Taiwan University

B fEn ) & (Plutella xylostella) S {7 % 3z i@ * B A& g £ IR i B (b
R s Beng Y o UETHEERSERBEEINA PV 2 3 NER R (CRHRPF B
_q/,L N rgég) EPN Ak ]‘;gwa ,@;ﬁ:,]dr o MdRp w2 ,.gw%q«ip R X u*ﬁ;?g,*;\:—q
FE®F4 f—ﬁ-#ﬁ—;‘?ﬁ"i(?ﬁ*“ Koo B R 2 2 (mevinphos) ~ 4e i3
(carbofuran) ~ % ;= % (deltamethrin) ~ 33 % (cartap) ~ [# ¥ ;= (abamectin) ~ #]#¥ 5. (indoxacarb) - %
# % (metaflumizone) & EH G LM o B X AT > KA 3 b B2 FERERIEEEA R OR 2
FRaLR o UPFEE R R AER RN s R E F A2y R TR ER S ST RE 2
FU M B ERAY o A FHRER T TR R FRe A A skt > 2 FER SR A
FREE T FBEHE 2 2 g2 it v f ﬁ!% [

M4t (Key words) @ #2 %] (insecticide) ~ -] i (Plutella xylostella) ~ g % 14 (susceptibility) ~ 3
4t (resistance ratio)
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Susceptibility survey of currently recommended insecticides on muskmelon against the silverleaf whitefly
(Bemisia argentifolii Bellows & Perring) in Taiwan

Breg ~ FAot ~ T 1A
Ting-Y1i Kung, Ju-Chun Hsu, Cheng-Jen Shih

DRl - R K

Department of Entomology, National Taiwan University

MILFE % BANEAR A R B RHET F A 8 E R L (Bemisia argentifoli) i {7 % »xip)
HoRAMEA AARERF LTI G AR R A RS F PR S O E R ARG
*E2 FileHE (T TR R /#‘}"‘éﬂﬁ—'ﬁﬁ‘%%}%‘i s FEMRSTRT B RR)
RIBHERATOEOE B2 HELE EFE REAAL ORELL B HT P TT FRITE
?fifr‘i”éé’fi BPRELIPCE B (95% M RFF) R FH L U EMEEE 2 X157 iE 90%
RAFDBAR G EHs P T FRTERRT oL AEHY S FTT TR TR
FoaREPLFAZ YARETHE A ETRE FERFAMDERL ZTRRI AT S 4P
ﬁégmﬁ¥ﬁﬂﬁ%1%°%ﬁai%L%%WF%miﬂ BpEAERDOLRHARIT &
FAEEERELRRALIADE  RUART LD EATE AL AR Lkt k7 R
AR RET S HREAAYRER LD LT E ibhi#}r—%! CSRT TS FR TR R ITERT @

* o

B 4Ei (Key words) : 42E % & (Bemisia argentifolii) ~ /% /A (muskmelon) ~ # 2 #| (insecticides)
* fi2 4k (larval bioassays)
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Evaluation of Taiwanese Freshwater Cyclopid Copepods on Mosquito Control

Fack s 1
Cheng-Yen Tsai', Gen-Shuh Wang', Kun-Hsien Tsai’

CEE T SR £ £ 4 R R
Institute of Environmental Health, College of Public Health, National Taiwan University
PR AR E TR FEAL
Graduate Institute of Epidemiology and Preventive Medicine, College of Public Health,
National Taiwan University

BRI RZ AP AT RIEL AR RRZ B TR AF T EFRINA GRS LG IS
gl A% Ei Bl 4 e RATHZ e AT P FELE R *\ }x 1 f;%’i )
h S AP HEE R AR ¢ ik L P G-k 3 (Mesocyclops aspericornis Daday) ~ &5 ¢ &7k
. (M. woutersi Van de Velde) ~ v # 11 &[-K 3 (Acanthocyclops cf. trajani Mirabdullayev & Defaye) -
P ? ® &'k 3 (M. ogunnus Onabamiro) ~ #* 757 &|-k 3 (M. pehpeiensis Hu) ~ £ ® &|-k3 (M
thermocyclopoides Harada) ~ &8 &|-k 3 (Thermocyclops crassus Fischer) » 11 2 % =8 &-k 3 (T
rylovi Smirnov) e 23 M H T4k P &K R R R E P EFT 24 ) L G ,,Jlr IR~
¥ 3% 2 smix (dedes aegypti Linnaeus) ~ v R zaidx (de. albopictus Skuse) ~ = zt 73x (Culex
tritaeniorhynchus Giles) {r# & Fdx (Culex pipiens form molestus Forskal) 2_ # & & & | 5 47.80%
+0.15~38.60% + 0.13 ~ 17.78% + 0.09 §= 41.00% + 0.09 ; H & g1 @ G-k 3 03 3 4 & 5 5 43.80%
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PF o ERPEFLR MY GKAHIR A B 2 s fod Rzadxd 3 g & 5 “% A
FlOR3HEZ s SFRE CEPATPEFLE B E (ovi-trap) 7T HCER
S kM G ks P GIRE IR GRE TR RREDITI 0 I A EEAFRL
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M43 (Key words): 8 %_#5 (copepod)~ 2 # I# ;5 (biocontrol)~ #]-k 3 (Cyclopid)~ % & #: (Dengue)
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A GSM-Based Field Monitoring System for Spodoptera litura - Design and Implementation

IS R I RS 2T RRREE 5 SRR - & A= ]
Tzu-Shiang Lin', Jiing-Yi Wang', En-Cheng Yang®, Yu-Tang Hung’, Yao-Jen Tsai®,
Hsien-Tsung Tsai*, Joe-Air Jiang'
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Department of Bio-Industrial Mechatronics Engineering, National Taiwan University
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Department of Entomology, National Taiwan University
ERRLELR RSP AKRA A
Bureau of Animal and Plant Health Inspection and Quarantine, Council of Agriculture, Executive Yuan
fEr R AR FErr g LAY
Wenshan Branch, Taiwan Tea Experiment Station, Council of Agriculture, Executive Yuan
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(Key words) : 4L 5% 23 (Spodoptera litura (Fabricius))~ p & it % /p] (automatic monitoring) ~
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Plants induced reactions: Performance of Spodoptera litura on radish plants previously fed by
Phyllotreta striolata

e 42 3
FEP % BH

Hung-Ming Fan, Shaw-Yhi Hwang

Wad g FhRng s
Department of Entomology, National Chung Hsing University

This study investigates the effects of different feeding degrees on plants’ induced chemical contents,
and on performance of subsequent insect herbivore which fed on younger or elder leaves of these plants.
Radish, Raphanus sativus L., was used as the test plant, and different numbers of flea beetles, Phyllotreta
striolata, were fed on leaves of the radish. There were four treatments in our design, (1) five flea beetles,
(2) ten flea beetles, (3) fifteen flea beetles, (4) no flea beetle. Analyzing the growth performance of
third-instar Spodoptera litura fed with the leaves of the four treatments, respectively. The total
consumption and relative consumption rate of S. /itura with five flea beetles treatment were the lowest in
all treatments. However, the efficiency of conversion of ingested food, efficiency of conversion of
digested food, and relative growth rate of S. litura were not different among treatments. We also analyzed
the nutritional and defensive chemical contents of leaves of all treatments. The sinigrin content of leaves
with five flea beetles treatment were significantly higher than those of other treatments. However, the
water content, protein content, nitrogen content, content of soluble carbohydrates and content of
polyphenol oxidase were not different in all treatments. Elder leaves owned more water and soluble
carbohydrates than younger ones. However, there were no significant difference of other analyzed
chemical content and growth parameter of S. /itura between younger and elder leaves. Overall, this study
indicated that plants damaged by insect herbivores with different degrees will change the nutritional and
defensive chemical contents of plants, and host plant chemistry will affect the growth performance of the
later insect herbivore. This plant’s induced reaction was obvious caused by slightly feeding damages; but
heavier damages would depress the inductions. We predicted this interaction may relate to the energy
allocation and utilization of the plants.

M4 (Key words) © 18473 ¥ & Ji (plants induced reactions) ~ # §~ (Raphanus sativus L.) ~ § 15 E
% (Phyllotreta striolata) ~ # ¥ & ;5 & (Spodoptera litura)
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In situ elimination of algae to reduce the Forcipomyia taiwana (Lasiohelea) density

HEF SRR BT 2 AY
Yun-Hsuan Hsieh, Chung-Chi Lin, Yu-Der Wen, Wei-Lung Wang

CEEANC S R PP S
Department of Biology, National Changhua University of Education

T B8 (Forcipomyia taiwana) 5 2 >80 0 p T FE S AP > 2 ﬁﬁiﬂ’ A oo iEd
2L B cRA o B Ie FE SR L o e A A RS BT 5 P e
AL EFE CHFIFES AP (R REFEPIs B RFREFIFRFEL R 2% Y
¥ % % ¥ L & 7 & (chlorophyll fluorescence) Bl ¥ & #f ¢ Fv/Fm & > ;‘%‘ﬁ (RN RS 2T [P~ R g M 3
Frg] o W RFHEY I FE Rl RREFRABEE PrF L K R SRS PSRN
12 -] oo B A A Ok & & 8-80 ppm T o P 17 MdF Fv/Fm B35 % 1 0.5 0T A & E AR 20-80 ppm
T AT FV/Fm B i 1 0.1 24 5 2 24 BEES > AR AL & 20-80 ppm T > #e @5 1 0.1 o
3R MBI B S 80 ppm B ¥ 96 | BEIR(F A Fv/Fm @ % 3 0.1 0 g % 4 T A EAE
B 80ppm BF 0 ¥ fe ARG B EICFI AL L ik o AR T WRPRG A LRk A
MRS AL A A - NN E R 24 R E- e BRE R ERET O RKREAH
R S 80 ppm FE o 3 12 [ B o $HPR 2Rl 9 4E Fv/Fm & 43 0.6-0.65 FF » — & & 24 )
F % % - 0P 7 AT Fv/Fm 30455 0.50.55 2 fF - % &7 - M FHER 3 80 ppm ¥ - &
FEPRITE RS R vk o BEEE- HERIRFABER > NE IR E DB STk o

M4t (Key words) : & #4488 (Forcipomyia taiwana) ~ %45 (algae) ~ &£ % % ¥ % £ 7 (chlorophyll
fluorescence) ~ # 3| (bactericide)
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Using alate ants survey method to detection and monitoring ants population at Taiwan Taoyuan
International Airport

[, N S
Jia-Lin Chen, Chung-Chi Lin
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SRR BRI S RIS R B 0 BRI OB 0 KBRS R ASEOER o {17 48
S A AL T kT 0 R R A MR RS L K FIE Y B G e B VR
Bl S A RS o AR L2009 & 9 2 ~2010 £ 10 P AFFIREEERE A EBE
Prje- THEFERA TRARALT R L S FFRMEI205 § ks B4 T
TH 101 52k e~ B4 T2 136 19 ABiRmig - 3 A BMARDFER - AHF
AT 2107 3 RBDBFBHDNRE T AHREBS5Y pERRS 0 =4 BRIRE
R R BIRRER S P BEAG S HREFAALFLEZ AT

M4t (Key words): B (detection)~ 7 23] B 48 (alate)~ 4 {7 B4 H &2 (fly trap)~ 45 & (nuptial
flights) ~ #¥ % %4 (community structure)
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Not only once: putatively two independent invasions of the red imported fire ant (Solenopsis invicta) in
Taoyuan, Taiwan

e - AN . N LN S SR
Chih-Chi Lee'?, Chin-Cheng Yang'?, John Wang?, Cheng-Jen Shih'

LEEE SN YT
Department of Entomology, National Taiwan University
A ETRA P S HREET Y <
Biodiversity Research Center, Academia Sinica

Social insects, such as ants, wasps, and termites, represent a newly emerging group of invasive
species probably due to their small founder population sizes that lack immediately recognizable signature
but often remain undetected until severity of impacts has become overwhelming. One of the notorious ant
invaders, the red imported fire ant (Solenopsis invicta), originated from South America, has been found
introduced into USA, Australia, Taiwan and China. As the invasion theory predicts, the successful
colonization of most of species may rely on multiple invasion events that may give rise to more adaptive
potential in the novel habitats. This study therefore attempted to determine the number of invasions of S.
invicta population (Taoyuan) in northern Taiwan by examining genetic data in a finer detail based on 12
microsatellite loci. Various genetic analyses indicated that at least two subpopulations exist with no clear
geographic boundary, suggesting that Taoyuan was colonized by ants on a minimum of two occasions and
that the signature of differentiation between two subpopulations still persists despite the presence of
subsequent gene flow via both natural and/or anthropogenic means. This study provides an example that
cryptic invasion might be undetected until the deep genetic structure of focal population has been
revealed as all previous studies supported the single introduction into Taoyuan.

M4 (Key words) © » 48 (invasive species) ~ &% (microsatellite) ~ » & 4= L 3% (Solenopsis

invicta)
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The adhesive force of specialized suckers in male diving beetle, Cybister rugosus
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M4t (Key words) @ ¥z~ 45 fi (Cybister rugosus) ~ Bt 37 & (protarsomere) ~ ¥4 (sucker) ~ ¥

it 4 (adhesive force) ~ s2¥ (elytron)
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Relationship between attachment force and contact area of arolia in ants on smooth surface

2 S TR IS
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IR OET S B AL E RIS BFEA AV M B R Fokkfe o AR E
HERTFAG DL LFEEEAF RN A GBI R R TFLe B E S 2R EE S
FEDAM > A AR FIRY AL R FR- HTR c AFE LD LI FEH AT F A S
F o MEMREEE R G IR G A foit E 4 B endp B o 2L 2 kR (Polyrhachis dives) 3 A H
Mo FRERE AR E KRBT G Dk TN T YRR AR RS R g
B BeffpFeng R TFY oo d R AGHEIR AP G P ES o U ET 2 Rk E
BIREG R ER S G R R HFS —F B %

M4tz (Key words) © @4 (arolia) ~ % # (attachment force) ~ 4%f§ & ## (contact area) ~ ¥ % & fir
FiF (fluorescence microscopy) ~ 2. #kd% (Polyrhachis dives)
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P-11 ¥+ % ¥ Anisocentropus sp.% £ 2. # & {7 %

Case building behavior of Anisocentropus sp. (Trichoptera: Calamoceratidae) larvae

¥ w o e
Wen-Hsuan Peng, Sen-Her Shich

WEAELES
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AR EP R JRF W B Anisocentropus sp. % JL 2 HH LHA K LR TiE-H
FrHRRs s e A58 ALFLE/RY I TP FLER LS - FH- VREEREY
AEPERORT SRR VRS L L LHS CHALPFR PR FR=ABA R D% B
NEFRLE B N O RS EE  RE R A HAL F LR S RE SRR
(5.6+2.46hr) (T35 £s.d) BEF 383 REPALPER (9.4+3.30 hr) (t-test, P<0.05) & 7] &
REREFLLEIRERRLAL  HBY A UBRDIFR 23 5 R i e o2 ip
PEAALPBETEES ol v R~ {5 & (ANOVA,P<0.05) #rom EHALFih L2807
RS ARESER B EY Rl R R AEF LR (Kruskal-Wallis, P > 0.05) » 7 4&
WATR LA RH L BADT IR AR R DL o kR RS (1025£0.50 hr) 2
B (98 %217 hr) # A nf KPR AF A 207 f0RE (7.5 £ 100 hr) 2 4l (5.8 + 1.48 hi)
(Kruskal-Wallis, P<0.05) » F]pt4apl e A K 757 > D EREDFLE 4 o

M 4xio (Key words) @ £ 32 P (Trichoptera) ~ # & 7 2 (case building behavior) ~ Anispcentropus
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Thelytokous parthenogenesis by egg-laying workers in the black ant, Ochetellous glaber.
(Hymenoptera: Formicidae)

ﬁ*% NI R R ﬁ&J
Jaw-Jinn Jong', Po-Wei Hsu?, Feng-Yang Chen’, Ting-Yu Lin®

DR PR
Department of Biotechnology, Yuan-Pei University
At 2 RFAY S
Taipei Municipal Jian-Guo High School
R LA S LT R
The Affiliated Senior High School of National Taiwan Normal University

Thelytokous parthenogenesis in which diploid daughters are produced from unfertilized eggs, was
rarely reported for some ant species. Here, we document thelytokous reproduction by workers in the
polygynous species Ochetellous glaber. Egg-laying workers that emerged in the laboratory were kept
with or without workers under laboratory conditions. The dominance egg-laying workers do inhibit
anothers laying eggs when they were put together. We found that the egg-laying rate of workers were
more fast than queens significantly. We also observed direct evidence of the second generation produced
by egg-laying workers. Our results indicate that more than 87% of the large colonies should be headed by
egg-laying workers to become queenless colonies, suggesting that thelytoky workers’ regulation of
aggregation are more better than queens in this species. However, this is the first record of thelytokous
parthenogenesis in subfamily Dolichoderinae. This work opens up new perspectives for studies on the
adaptive significance and behaviour stability of mixed queenless and queenright reproduction systems in
superorganisms.

M43 (Key words) @ #A¢g 2 ¥ (thelytokous parthenogenesis) ~ # “F 1 ik (egg-laying worker) ~ 4% &
%% (queenless colony)
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Life history and secondary production of Stenopsyche banksi Mosely (Trichoptera: Stenopsychidae)
in the Hapen Creek, Taiwan
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RGP N E s 2R N LW FE (Stenopsyche banksi) z.# EikH s st AEE
o p 2006+ 8% 3 2007 & 8 * > f|* Surber Sampler (& 7}%=50><50 cm ; 4§ p =250 um) Aevd
2ERERSE ;}3,;3;— T AP - R IRER O AN RIERA B AR AR 2 B
I BBy EERE I E I up RERAXAGE LRSS banksi ¥ A hT % E (D)
5373 8 (No/md)~ T34 %8 (B) 5 0.73 (gmd) > Bt— Ed £ % ~ 203 EFW 5 &3 50
(non-seasonal life cycle)stf » & 5 PP A X £ R % o fI* 4?& Al % o] #F B F  (size-frequency
method) ¥ CPI (cohort production interval) & it » fz2-vs 2 7% S. banksi ch#& 4 Z £ (annual
production P) % 6.34 g (AFDW m?yr')» { #7i¢ & (P/B) % 8.67° % 5 4 A {7ki7 &2 7“%‘ =l gl
WRAFZARBGDIF KR (60%) T B ipsl$d 2§ o *ﬁ?ﬂ CF WA 2.8 g(45%) Mg
e A 1.1 g (18%) ~ 6k 4F 171 g (27%) ~ # £ 0.67 g (10%) $ 4~ 3 57 0.008 g (0.13%) -

M4 (Key words) @ { #7i & (P/B) ~ #873] < - 4 B /* (size-frequency method)
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Diversity of leaf miner moths and its host plants in northern Taiwan

A SN R 2 T 2aE R
Wei-Chun Chang'~, Shipher Wu', Shen-Horn Yen®, Ping-Shih Yang'

IR A S L
Department of Entomology, National Taiwan University
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Department of Biological Sciences, National Sun Yat-Sen University
P kd fEF AFFLET O
Endemic Species Research Institute, Council of Agriculture, Executive Yuan, R.O.C.

The leaf miner moths have not attracted much notice in Taiwan mainly due to their tiny size with a
wingspan varying from 4-20 mm. Except Phyllocnistis citrella Stainton, the agriculture pest on Citus, the
leaf miner moths is hardly mentioned in Taiwan. Gracillariidae is one of the largest family among the leaf
miner moths and of the primitive moths. We investigated the leaf mines in Northern Taiwan from June
2008 to June 2009. The host plants with leaf mine were recorded and collected if there were the larvae.
The larvae were kept at the origin leaf in the raring box under suitable temperature and moisture control
until eclosion. The adults were preserved as pinned specimens. The host plant, leaf mines, larvae and
adults were recorded by digital camera and shared on the website “Digileps NSYSU” (http://digileps-2.
blogspot.com/). Feeding behaviour of a gracillariid larva on Saurauia tristyla var. oldhamii was also
recorded as digital video and uploaded to this website. The collection of leaf miner moths is not easy
because of their short occurrence time and high parasitism in this preliminary study. During our
investigate period, 18 families 21 species of host plants were recorded. 9 species of leaf miner moths were
identified (5 family level, 3 genus level, 1 species level). Since the high diversity of leaf miner moths,
tight interaction with plants, ecological and behavior interaction with parasitoid wasp, there are many
related research fields of leaf miner moths can be explored in the future.

B 43 (Key words) @ B % £ 4 5  (Leaf miner moth) - # %2 P (Lepidoptera) ~ m & fL
(Gracillariidae) ~ # # % %+ (Biodiversity) ~ % i &4 (Host plants)
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Insect diversity of Taiwan red cedar (Chamaecyparis formosensis Matsum) forest in

Alishan national forest recreation area

LSRR 22 R
Ying-Ching Chen, Chii-Chuang Huang, Ming-Jen Lee
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_*ﬁ FeEY ARLFIFIAE T RAEHEIRAFR LY o d NP HPFERSER
BoP PR EMFRBEALFAT o AFTF A 2008 5 7 A2 T 2010 £ T 0 0 o AHREE R Y K
¥ » B A4 F (permanent sample plot, PSP) » & 3545 if] A FEIZ 2 A 33 i o ik (PSPD) AFL 2 A
itk (PSP2)~ * = 7 f6 ik (PSP3) 2 #,:;%ﬁﬂug R (control plot, CP) o 17 & < g [ i
FERASHRUNE F B DA X BRI BHREFHEIN22D 3344214752 8 R F -
5 ‘i%ﬁ?&:‘sﬁéﬁ % 2008 61 2 16,188 §2009 £ 7 1 2 17,384 & 2 2010 & 4 * 2 11,057

CERER A LD EREI A LEE D (39.1%) EARP (352%) AP (9.1%) -~ e P
(7 19%) AP (45%) b g R (28%)  BAEE (14%) 2 0 &P (0.8%) 0 juftdicn 5 e
B2 66 ~faEp 644 ~u3ep SI 42 g2 p 4055 % o e BARAKRFTHELZ L AP
i - 5 CP>PSP3>PSP1>PSP2 - jf* & % /& 4p # (Family richness index) ¥ § K -= 3 dpdk
(Shannon-Wiener’s index) 4 #7487 »32E M4 ~FF 1A > T A EF T [ @353 Rigdc (Pielou’s
evenness index) R & If 4 F AL HEF F T i A5, H Y L ggiﬁﬁﬁma 1 PSP3 z_ 22.75
B oCP2 226652 5 % B-w b"’i’l% fﬁ::}ﬂﬁltﬁzm P12 CP 2 3.54 2 0.64 5 5% > PSP3 2
338 % 0.62%2 » & Af5e BAA ﬁ FLL RSB EE S 330 A AR RHL N4
- e

K4 (Key words) @ [# 2 L (Alishan) ~ = %ﬁ (Chamaecyparis formosensis Matsum) ~ % & % #%|+
(insect diversity) ~ 5 = f =2 (Malaise trap)
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The syntomine moth fauna (Lepidoptera: Arctiidae) of Taiwan and the challenges in systematic research

S T
Yao-Hung Liu, Shen-Horn Yen

R S

Department of Biological Sciences, National Sun Yat-Sen University

Historically the arctiid Syntominae was often confused with Zygaenidae, Sesiidae, Euchromiini and
Ctenuchini due to the convergent wing shape and colour patterns. According to the current phylogenetic
hypothesis, the subfamily comprises two tribes, the pan-Old World Syntomini and the Afrotropical
Thyretini. Both of them harbour a large proportion of diurnal species that exhibit conspicuous colouration
on the elongated forewing and reduced hindwing and the annular black-yellow abdomen plus the
chemical defense employing plant alkaloids is often considered to be relevant to the so-called
wasp-mimicry. According to the most updated information about 969 species in 29 genera of the
Syntominae are already described. The record of the Syntominae in Taiwan was first documented by
British naturalist during the 19™ century and was subsequently accumulated and expanded by German and
Japanese researchers. Up to date 17 species in 4 genera are recognized from Taiwan. According to our
preliminary observation based on morphological and visual ecological approaches, much more cryptic
species are expected to be discovered from Taiwan. In addition, the consistency of wing pattern, the
asymmetry of male genitalia and its high variation within species are the major challenges in taxonomic
revision and phylogenetic reconstruction in the future.

43w (Key words) @ 2 78 % % #1412 (Genitalic asymmetry) ~ 2 & i£ 4§ (Barcode of life) ~ % i {2
(Polymorphism) ~ #2#% 1+ (Wasp mimicry)
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Biology of subfamily Herminiinae with emphasis on its potential diversity in Taiwan
(Noctuoidea, Erebidae)

LN Y &  Eps !
Shipher Wu', Shen—horn Yen?, Shiuh-Feng Shiao'
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Department of Biological Sciences, National Sun Yat-Sen University

Herminiinae is one of the Erebidae subfamilies that harbours 1,000 species (110 recorded in Taiwan)
and distributes throughout all the major land masses except Antarctica. Most of its taxa can be
distinguished from the different kinds of elongated labial palpi, specialized male foreleg appendage and
segmentation, as well as conspicuous male hair tufts with proposed sex-attracted function in different
positions of taxa. The diverse host ranges of this subfamily is also well known in Noctuoidea and has
been recorded on angiosperms, gymnosperms, monilophytes (true ferns), lycophytes as well as deciduous
leaves and fungi; however, none of the host plant of this subfamily in Taiwan has ever been recorded,
correspondingly the immature stage description. Since high proportions of herminiine genera (24) and
endemic taxa (27 species, 24% in total) occur in Taiwan, as well as their diverse host plant ranges and
role of detritus feeders in some genera, the proposed host-plant ranges, numerous unexplored
undescribed/unrecorded taxa (c.a. 12) in each genus are addressed in the present study.

43 (Key words) @ it 41 (Noctuoidea) ~ L /¥ % (Oriental region) ~ & £/ % (detrltus feeders)
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Phylogenetics of the Nygmiini (Lepidoptera: Erebidae, Lymantriinae) —
How many new genera to be established?
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FABEL-FHAIEZ LG AEE A3 i EF 2% v 2 B 50 s
EiEd - B ALY P o v EAF & ¥ end F 18 Buproctis Hiibner, 1819 eh#ic B & 5 &
£ 7 § 1345 Euproctis chrysorrhoea (Linnaeus, 1758) (=Phalaena chrysorrhoea) #7413 ° f
Fimdr 682 B eE Lo F A RN QA A S A SPI RLE LA MEFPERT A AT BE
AL L R DR SN UL PEACR TS R A G0 2 LA B
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B4 (Key words) @ st f4 (Noctuoidea) ~ # #4337 # (Lymantriinae) ~ % & &% (Nygmiini) »
S B %% (phylogenetics) ~ #* £.7; i& (larval morphology)
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A reassessment of the “troidine mimicry” of Papilio memnon based on examination of a long series of
museum material

Ms% '~ § 47 '~ Mathieu Joron® ~ g % i !
Yi-Jie Chen', Chia-Hsuan Wei', Mathieu Joron?, Shen-Horn Yen'

IR EX L ok
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Muséum National d'Histoire Naturelle, Paris

The Batesian mimicry involving Papilionidae is often sexually dimorphic, female-limited, and
polymorphic. According to the case studies based on the mimicry relationships exhibited by several North
American, African and Asian Papilio species, it has been realized that the occurrence of mimetic female
form correlates with relative abundance of the model, and the wing pattern variation is controlled by a
supergene composed of at least 3 loci but is not relevant to divergence of COI sequences. Papilio
memnon is a fairly common swallowtail butterfly ranging throughout India, Sundaland and S.E. Palaeartic
region. The female is extremely polymorphic with at least 17 forms being recognized and many of them
often regarded perfectly mimetic with several troidine butterfly models occurring in the same distribution
range. However, neither the occurrence of the so-called mimicry of this species has been questioned nor
the effectiveness of the putative aposematic colouration has been tested using modern methods. Here we
present a preliminary result based on an analysis of geographical correlations between possible mimetic
female forms and their possible model(s) from numerous museum specimens. The results show that: (1)
There might be no prefect mimicry occurring between female P. memnon and their potential models; (2)
the accurate mimicry involving the P. memnon complex may only be presented by P. lampsacus and P.
oenomaus and their models; (3) the mimetic colouration (either perfect or imperfect) may have
independently evolved for several times; (4) the presence or absence of hindwing tail or some specific
maculation does not necessarily contribute in enhancing resemblance between P. memnon and the
model(s); and (5) cultivation of Citrus in S.E. Asia may have resulted in range expansion of P. memnon
and this may explain why the wing pattern of P. memnon is still highly variable when the local model has
gone extinct or not present.

M4t (Key words) © B < # i (Batesian mimicry) ~ # % ¥ #t f& (Imperfect mimicry) ~ 2% % i+
(Wing pattern polymorphism) ~ £ 84|44 (Sexual dimorphicm) ~ #% ik 42 &£ ] (Mimicry supergene)

368 HiEEHS=TEHENM



P-20 & AUSg TR AU F I ST AR R T FEFIE (SR IR
Taxonomic revision, clarification of systematic status, and review of catalogue for butterfly resources in
Taiwan (Papilonidae and Pieridae)
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Ting-Wei Chen, Yu-Feng Hsu
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A E Ll 26 A B A MR F A SR BE TR B R AR
SR g T B RT S EB R B ) m&h’i’— PERAE L ERE AU
PEBPF NS T 2R E Y PGP A SHE B E 2 J2 48 B A 26480 4o b S AR
B RZ NCBI FALR P S 129 lwﬂw 52 46 o +ni;fr;fi%§ﬂ\r/%#~?p+ $3239 B A 3448 4ot
HRTHE T & 67 B A 34 B B¢ B EE 113 B AT (K& 587-900bps) » #5 gpl £
EE 67 rﬁﬁs_f? 3 (& & 848- 1326bps) Atk E R FiE B LR (p-distance) - 3t 0.03 pF
O S RATE R R URR 96% P R R AR ST B AR R T B 99.6% 11 o gttt A
FLrER BB THEL R BTE FRAS T FATHEF PFE A EHED FHE TS
BADRAA R BRI ITE IR FREFEBLETHEN R FRBAT LR DY -

M43 (Key words) © j 4 (Papilionidae) ~ #> 44 (Pieridae) ~ 2 # 1% 7§ (DNA barcode) ~ 4~ #f
i (systematic status)

Bt e 369



P21 oA B P Sl 4l AL YA F 2 oA R ARG RA S TR
Digitization of historic museum collections of Taiwan deposited in foreign countries - International
cooperation of Taiwanese insect type specimens in Kyushu University
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FEFT R A JURED R p s BEp CfEp B4 Y - }a"@B'JT*%’L-’-‘-"“r’a‘—’ﬁffi?p o
P 'r;ﬁd Fla Rk s A N B 1A~ (Taiwanese insect type specimens) F 4 m%g o)
4 A B R BRI AR dp i B2 R ORGSR A B R 1 (digital image) 97 3V ieds o
T FARE PO NEFALT R TR AEE RSN E B X DR FIER AR AT i?’%ﬁé R
BB 5 oA 2 R BAEGVEREATI . A3 2010 £ 87 23 p 3 31 poa A4 VT4 HE B
EodA N AR R AR NS 5 2800 5% - AR 3R 36G 0 ¥ 360 # A GHRAHY 2 3
fiep ~Sep S giEp s RlRp Pk o £ 9180 B I 278 f 03 B2 metadata

gud g 1T e
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K 4Ei (Key words) : P &4 '+« & (Kyushu University) ~ & % & » & # ;% & (Taiwanese insect
type specimens) ~ #c i B i (digital image)
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Morphological differences between pollinating fig wasps of Ficus pumila L. var.
pumila and var. awkeotsang (Makino) Corner
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Fig trees (Moraceae: Ficus spp.) and pollinating fig wasps (Chalcidoidea: Agaonidae: Agaoninac)
have long been recognized as one of the most classic examples in obligate mutualism and have thought to
be highly species-specific. Previously, it was presumed that both creeping fig, Ficus pumila L. var. pumila
and jelly fig, F. pumila L. var. awkeotsang (Makino) Corner are pollinated by the same pollinator,
Wiebesia pumilae (Hill) referring from the previous studies and inferred from classifying them as same
species but different varieties. The jelly fig is an economic crop and it has been planted at low elevation in
Taiwan since 1980s. Subsequently, cultivators found that jelly fig cannot be successfully pollinated by
wasps from creeping fig; also we recently found certain degree of genetic difference between pollinators
of jelly fig and creeping fig. The molecular phylogenetic data implied that the climbing fig species, Ficus
pumila L. possibly harbors two pollinating fig wasp species. Here we present morphological information
in ratios of measurement, and ultra-structural characters with scanning electron microscope to distinguish
them, and also compare with their closely related species, W. callida (Grandi), pollinator of F. sarmentosa
Buch.-Ham. Specimens were collected from localities in Taiwan main island, outlying islands, Kinmen
and Matsu, and type locality of W. pumilae, Hong Kong. We have totally examined nine diagnosable
morphological characters including seven from females: (1) shape of ventral thorax; (2) ventral ridges on
mandible; (3) ratio of mandible and mandible appendage; (4) shape of hypopgium; (5) ratio of terminal
antennal segment and sensilla coeloconica; (6) chaetae on ovipositor plates; (7) antiaxial tooth on hind
tibia; and two from males: (8) genitalia, number of pegs on digitius; and (9) metasomal sclerite.
Combined molecular and morphological evidences have confirmed that there are two pollinating fig wasp
species among creeping fig and jelly fig.

M4t (Key words) © &3 | ¥ (Wiebesia pumilae) ~ j&# (creeping fig) ~ € 2+ (jelly fig) ~ 25
fi £ 3 (morphological difference)
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Why crickets always have their right tegmen over the left one?

N ’}’; iy
Chun-Kang Lee', Jeng-Tze Yang*

TR Y K- B B

Taichung First Senior High School
‘R EAE R AT
Department of Entomology, National Chung Hsing University

Bk A R N Bneg B, LR AR QLEMBERRF EKRAY B2 E D
BAER BB AR AY oA 536 TR A > AR S MRk g e h )
—-’!;,‘.s-]p 85% > H riagigfl (Gryllidae) @ 3 > il d { £33 96% @bt - Ra 22k

j%%%{E%ﬂﬁié—ﬁiﬁ%%&%r&mmhﬂﬁ?*xpﬁéﬁﬁ g I

Py
w@ﬁm?;nﬁﬁgggﬁ,ﬂw#ﬁ?xawﬂﬁﬁ»&%ﬁﬁ@’#ﬁmﬁ%ﬁwaﬁaj
GG B R FIRIAERE APIREARY JEBTRNEL AT NRF S 51% 0 K HE 0 E

gk

JpeifiRd 2.05% i g MR h b o AR ROERF IR FR o b}
i 20 i %"%%’_ BERAEN A LARRHRBEZFR > BN T s
MBS BF e LRA R AP RES B RS R h ) aaded ef Hoengd
Fvﬁaﬁﬁé%@T’?EﬁJE?J%LFm#aﬁﬁﬁiﬁ | 5 3.07,3.68 (#)/=) » aaﬁ#
AAE S fa gt B AR 1A R 5 38117,20011 > & Fig Bavkbrdes W G 1 B2 2 B OP A2
k’*ﬁ%ﬁ”4mklkoﬂﬂ%—kﬂﬁﬁm%%$%4%@7’ﬁﬁ@%%rxp_mi%
LS ﬁﬂﬁumﬁ%—mﬁﬁmv&m LR A e h Ve B RADE R

pi
\T-
\t"*
NI

M4t (Key words) @ s%#% (cricket) ~ %5 7 5 (acoustic behavior) ~ # 32 i= ¥ £75F B 4|7 1
(evolution of tegmen resting position and sound producing)



P-24 41* SPME £ GC/MS ¥ 5 % 2 B %5 7R B2 " F 2 gy (P 1 k)
A Chemical classification to discriminating the ant genus Strumigenys in Taiwan
(Hymenoptera : Formicidae) by SPME and GC/MS
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pow oA E ] F% (Dacrtini) B9 TR B (Strumigenys) nfBag < FREEAT L

o 3 = ﬁﬁ%ﬁfifﬁ Aol o SRR A 25 EE S F I AR 5?*3ﬁirfﬁ’%fm%
El RN o LF‘*: FAEBFABE TP s RFEF 2B AN FHAp M E B% (Solid phase
micro-extraction; SPME) HIBBFERREFAIREFTF AT ?‘r # % (Gas chromatography-
Mass spectrometry; GC/MS) A 17 o $ % #F T B rKi 2 A ¢ > “$ A LR A Nl T

A RIRE F AR 0 0 A B REEA SRen AR Rk BT 1T R % A 2 B cin 02 eh
R RIRE Ay R B TIRA FFN R oA I R R AL REFEREAE RS T UFE R B R
TEN R R TSV TR S F LU TRt 8 CEINE S e
BV

M4t (Key words) @ %% 74k B (Strumigenys) ~ F4p #c ¥ B~ (Solid phase mcro-extraction) ~ # g
& 17 7 +# & (Gas chromatography-Mass spectrometry; GC/MS) ~ 4 /% (venom)
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P-25 k4 B alipiep # BenF iR A EF 2L RSN C E R Lk ?
Is the host plant choice of aquatic polyphagous lepidopterous caterpillar determined by
plant growing form or chemical cue?

N 22
Ling-Ying Tsai, Shen-Horn Yen

IR TR S

Department of Biological Sciences, National Sun Yat-sen University

The factors relevant to host selection by herbivores include olfactory (e.g. chemical extracts and
secondary metabolites), visual (e.g. leaf shape and plant growing form), tactile cues (e.g. texture and
toughness) and other ecological criteria (e.g. prior feeding experience, competition and predation
pressure). It is expected that in specialist herbivores these factors are usually more specific than those in
generalist feeders, that is, generalist feeders may be less constrained by physical structure and chemical
compounds of host plants in term of host locating and utilization. Here we report a case that the host plant
selection of a generalist herbivore group is both confined to specific growth form as well as chemical
avoidance. Caterpillars of the acentropine moths represent a unique herbivore taxon in freshwater and
brackish water ecosystems. They are usually considered as generalists because their host associations do
not correlate with plant taxonomic and phylogenetic relationships. However, unlike most of the generalist
herbivores in terrestrial ecosystem, acentropine caterpillars exhibit remarkable preference to their aquatic
host plants with specific leaf shape and growth form, both important for success in shelter-making and
food resource searching. We carried out a survey based on literature analysis and field observation in
order to investigate which cue plays a more important role in host utilization. Our preliminary results
suggest the acentropine caterpillars seem to detect and determine suitability of aquatic host plant by
growth form and leaf morphology. However, among the aquatic plant species that share similar
morphology due to convergent evolution and morphological plasticity, caterpillars would show strong
avoidance of a certain aquatic plant species. Interesting, all of these plant species are regarded as invasive
aquatic weeds in various regions of the world. This result may suggest that chemical cue plays an
important but probably not priority factor in host selection, and the global expansion of the avoided
aquatic plant species is partly promoted by the lacking of generalist herbivores.

M 4E3 (Key words) : & 1 4% (feeding preference) ~ 4 1 ip| (visual detection) ~ v ¥ 1 i
(olfactory detection) ~ & & {418 & # (generalist herbivore)
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P26 L3 Bt & 2 2R -REpE R L FME #0247
Identification and functional analysis of novel insect cellulases from white spotted longicorn with strong
enzymatic synergism for lignocellulose hydrolysis

ERE B E T AR
Chia-Jung Chang'?, Shang-Cheng Lu?, Yu-Chan Chao’

"R A F
Institute of Genomic Sciences, National Yang-Ming University
RN e W

Institute of Molecular Biology, Academia Sinica, Taiwan

Phytophagous insects are groups of highly efficient cellulose consumers, since this is field rarely
studied; they become ideal subjects for the isolation of novel cellulases. Two novel insect endogenous
cellulase genes of distinct glycoside hydrolase families (GHFs) were isolated and cloned from Taiwan
local white spotted longicorn beetle, Anoplophora malasiaca. In order to acquire sufficient enzymes for
further characterization, the cellulases were over-expressed by baculovirus expression system in silkworm
larvae. Our results indicate that AmCel-45A had strongest endo-cellulase activity and AmCel-5B had
higher crystalline cellulose hydrolysis activity. These two insect cellulases produced in silkworms were
further purified and found that pH 4.0 and 50°C are the optimal conditions for their best activities. The
thermo-stability, pH tolerance and metal ion effect of the new cellulases were also investigated.
AmCel-5B is a unique cellulase in that it contains endo-glucanase, cellobiohydrolase, and in addition,
some hemi-cellulase activity. These enzymes exhibited a strong activity when combining with a generally
used commercial cellulases, the Celluclast 1.5L, than Celluclast 1.5L is used alone. This discovery is very
important to cut down the cost for using these cellulases for bioenergy production. Further studies showed
longicorn cellulases can assist the digestion of Celluclast 1.5L on rice straw. Since rice straw is a general
agricultural waste world round, its conversion to bioenergy will be very beneficial to the renewable
energy production and environmental conservation in the future.

M4t (Key words) @ ¢ L& % £ (white spotted longicorn beetle) ~ ¥ g 1% o & % 3k 3t
(baculovirus expression vector system) ~ & (silkworms) ~ % ¥ * (synergism)
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P27 W BIFURD F B4 F o2 A AT
Hunt for Genes Underlying Masking Effect on Locomotor Circadian Rhythm of the German Cockroach

[ = B S SR A 2

Tzu-Chun Lu, Jiahsin Huang, How-Jing Lee

;’%J‘ ?"}“iﬁig /:E(‘

Department of Entomology, National Taiwan University

RRFBIRFE AP EE R a- 3¢ RRAENRH TR A ZR D EFELATERET >
BER G B D B B ER R AR R T AR B4 T ] F IR F L R
PEA AP AR E AP AU PN BB EFE BHASTRF AP T dopt F s
BEORHEIERE AP RFORELS P KR EFFI RN TV SR TER %
Yokt B Frl T E R S AR R IR Tk REEP TP AR R E R
RER Y BT R ENETAR APRFEDRLTY o AP KR #»’r*#'li}i'“,fﬁf‘t@;‘é S 28
FREIZRBICROERTREAZAFIZRLE > K297 BERAFAY - KD 22 B A E
Mot PF o < B ARHATF o ¢ BGME002 ~ BGME005 ~ BGME007 ~ BGMEO16 & 7 it &
AT e p sz B AR PR T REDERE S A e BAF ARG ARES K
FrEit o Rl RNAF 2 > A ATI I HFEEHpFEHail & 75 -

M4 (Key words) : 16 B %% (Blattella germanica) ~ P ¥ =% (circadian rhythm) ~ 4 3 FF4a

(circadian clock)~#% # »2 & (masking effect)~#r 4] “ﬁ% 32472 (Suppression Subtractive Hybridization,
SSH)
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Cloning, expression and characterization of Wolbachia pipientis DNA binding proteins in
Callosobruchus chinensis (L.)

E gy BT

Jheng-Yu Wu, Yu-Der Wen

CEEAN T SRS
Department of Biology, National Changhua University of Education

Wolbachia pipientis is one of obligated cellular symbionts belonging to alpha proteobacteria,
Rickettsiales. Wolbachia is widely found in insects and arthropod. This intracellular symbiont causes
many reproductive variation of its host, such as cytoplasmic incompatibility, parthenogenesis,
feminization and male killing. The causes of these phenomena were not still cleared. Previous study
showed that pk2 of wPip has sex specific expression. In this report, we examined whether the expression
of Wolbachia DNA binding proteins also differ between male and female hosts. Nine putative DNA
binding proteins were cloned from Wolbachia pipientis in Callosobruchus chinensis (L.). Using
reverse-transcription PCR analysis, we found six out of nine putative DNA binding proteins were
expressed in adult insects. Among these six genes, four genes have higher RNA expression levels in
female hosts. All six genes were successfully cloned into the pET vector, and the recombinant proteins
were detected by western blotting. The relationship between DNA binding proteins and pk2 is currently
under investigation.

M4t (Key words) @ ;% = # X 48 (Wolbachia) ~ % & % (Callosobruchus chinensis (L.) ~ ¥ ¥z #51% &
3 & kv (DNA binding proteins) ~ {4+ %[ 4F B % 3 (sex-specific expression)
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P-31 4o T ReAP S R MG G A TR g
The studies of using Autographa californica multiple nucleopolyhedrovirus (AcMNPV)
as a vector for gene therapy

fefpies 343
Nan-Kai Lin ~ Song-Tay Lee

B D B

Department of Biotechnology, Southern Taiwan University

1995 &7 §¢ 5 R A FINE m o & § R T (boCMV faeds ) i 59§ ok 5 #
BII 3 dore DA R FIR R B2 R A AU A TSR L o P LB Rkop A s
ARG e Bour Ry AT R S A WA A S A Tl K R R
Fid A e RTE X 2P A AT IR P AP GRS 0 1 LeBRkpd Y
CMV fads+ %356 % ¢ § % 30 AT L A F) (GFP & F]) ch& 3> A 8| %3 U2-0 ~ Vero E6
fr 4 A 5 F e (HUVEC) » £7 mod.=10~25+50 75100 & 7#2 5 » £ 12 MTT ]3¢ im
SR A 15 A8 [ PEG A BdR AT % A mod =100 RS L K edpk o LREREP R £
Bt g TR ET 2o ApRAFY CAPRET O Lefhpd B RS Akt
BFE o e REFGHERET  pA HMOL R b 3R -

M4z (Key words) @ 4c"H 5 % kidi% § & %ﬁ:ﬁfsi (Autographa californica multiple nucleopolyhedrovirus
(ACMNPV)) ~ 2 F]72%  (gene therapy)
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Characterization of Gut Fluid of Spodoptera litura

Egnd | FALET S F He

Yu-Ying Chang', Hsiang-Ting Huang”, Rong-Nan Huang®

IGERE R E L
Department of Life Sciences, National Central University
TR AR AR

Department of Entomology, National Taiwan University

Spodoptera litura is a noctuid moth which is considered as one of the most destructive polyphagous
pests worldwide that can damage more than dozen of vegetables. Previous studies have shown that
galectin-1 (GAL1), a family of mammalian sugar-binding proteins, could interact in vitro with chitin and
peritrophic membrane (PM) to interfere the larval development of Plutella xylostella. In studying the
synergistic effect of GAL1 on baculovirus to S. /itura larvae, we found that GAL1 was highly susceptible
to the extract of gut fluid. The GAL1 proteins were completely degraded when temporarily incubated
with gut fluid of S. litura for 5 min. The activity was non-specific, since bovine serum albumin (BSA)
was also susceptible to be degraded by the gut fluid. The degraded activity of gut fluid was vulnerable to
heat treatment and pH value alteration. Expose to 60°C for 10 min will abolish the degraded activity of
gut fluid; nevertheless it was stable at least one month under refrigeration (4°C). The gut fluid is highly
alkaline with pH value around 9.8 and its degraded activity was also diminished under pH 6.0. Moreover,
the presence of protease inhibitor also partially abolished the degraded activity of gut fluid, a
characteristic of proteinase. Results of these studies demonstrated that the degraded activity resulted from
the proteolytic function of gut fluid. This proteolytic activity must be taken into account when developed
proteinous bio-insecticides against S. litura.

B 4237 (Key words) @ &L 5% & (Spodoptera litura) ~ % % (Gut Fluid) ~ Galectin-1
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P-33 423 3 TR R AR A ITi2 AT HT
Analysis and identification of honey proteins by enzyme immunoassay

FEG B CLAE SRS A T A
C.C. Huang', Y. W. Chen', Y. C. Lee', W. J. Chen®, F. Y. Wu'

GRS RE 28
Department of Animal Science, National Ilan University
PR E AR A PR T
Institute of biotechnology, National Ilan University

F¢ P :éé«%‘*ﬁéi’is"ﬁdi Fir e RpE g G“r%]\ PR 2PN RA A
E‘i?";guig—icﬁﬂi“ﬁmd»% *"KJ_LEJ};;;;;J' A‘fﬁi;ﬁ{r& ﬂxpmuﬁ’;% GBI E ST
B B ek § e %"2\4\’7}:%“s;“aj;a’b«ia‘ﬂﬁ-r*}w ”F”?E?'E"r/?”%*ﬁl E A9
F=v > 11 SDS-PAGE » 47> Coomassie % ¢ {rél4 ¢ ¥ &2 P fEysn| 2 P A F T 9 FehL R o
aaa::z-r,sfb ZHRERE I AR R ELISA/?JLB_/FJ}”L’Eﬁ"'% FEEAE ) A2 o

g Hv m:}rdii" o Y4tk iR {7 western blot A 47 fRREE R ~ 3 :,LK ik HLr:,_ B2 dev o
”;\Iﬂ.SSkDa}* band %F"[‘ AR X e ed-v rﬁfr, OO R I ’th o & i ﬁ. ‘“"F }1
i%mﬁﬂﬂ’r?vﬂ &%fféwvﬁ SR VRS TSI TR o

e ’rdﬁiv“fﬁ-* o3F SRRt i KR O R A Westernblot/z\ﬁ”;ﬁlﬁ.r/ FEP A 38kDa)‘
B band e FI* WHNT AL BRI SBFTRT 2 ?ﬁ]%?ﬁ%%’;;»»j Frooma g ﬂiﬁ*‘
2 b“ﬁ’,@éﬁﬁﬁé_%m Py 77 38kDa g o fI* it SFTREIES
’;]"H??I%?B‘-’\»E’:ﬁ?Z.S [ %}E&E% £Z8 (P<0.001)0 1z LCMS/MSiV z_38 kDa #-v ’F’ ) ’}‘Iﬂ,%ﬂi‘!é
% # e MRJIP-1 3-v %* HREED LR A& AGREHERT  EBIERE TR0 38 kDa
band> # ¥ $ WM T BB RTEFIT Eto;tp,—r 38kDa s s R RETHET R
IR LAWRT L P HF38kDa -9 ’E" Rl F - BT o

M4t (Key words) @ 3 § 39 F (honey protein) ~ 45 p% § (longan honey) - fi¥ % . %& 4 172
(immunoassay)
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Expression and distribution of chemosensory protein in Forcipomyia taiwana

ERA s 2392 B g 2380 g m T B 2800
Li-Hui Lan', Rong-Fong Lin', Cheng-Nan Wu?, Chan-Tsang Lu’, Mong-Chuan Lee®, Chuen-Fu Lin®,
Chao-Cai Liao’, Hsien-Ming Lee’

ld;%ﬁaggﬁi%ﬁﬁpf%
Institute of Medical Biotechnolog, Central Taiwan University of Science and Technology
PSP E R ER D P
Department of Medical Laboratory Science and Biotechnology, Central Taiwan University of Science and
Technology
3¢ o4 SAREA RS AR

Institute of Life Sciences, Central Taiwan University of Science and Technology

“§ R &0 F (chemosensory proteins, CSPs) & 4 jait -9 F » ~ 3+ & ¥ 5 10~12 kDa - ¢
Mo T+ - Bagnskantig B9 FR g avkibbie v ifek darnink it £ 52 54 0%
CE&%E o pw 2P (Diptera) ~ @2 P (Lepidoptera) ~ "2 p (Hymenoptera) ~ & 3 p
(Orthoptera) ~ $7¥k P (Blattariae) ~ £ 52 p (Hemiptera) * & * ¥ § # R CSPs ¢35 = - CSPs & 5
AR AMANEE 2 FARR 0 F AL 2GR o IR 2 LS (Forcipomyia taiwana) G i
PR B AT RS € 51 Mok sk o B S PRI TR A JHR# (expressed sequence
tag, EST) FAE Y # M H & & f CSPs £ 5 Ap 0 enf 7] o S CSP 7 & # % L 54 17
FOT 0 TR N Y fE 0 Nk kg lg-qxe:ﬁ.:s«b At B % T 2ix CSP ‘fr{é;é’?’ ipE I B e
(12-bromo-dodecanol # 15-bromo-pentadecanoic acid) £ 7 #Arlt (1 3% © 2008) » 7 f& CSP
AriyiF ek & o AR %I F EE-R & frsagl 5 & (reverse transcription-polymerase chain reaction,
RT-PCR) 4~ 45 & B4 csp 3 o #F T IS F7, 0 S5 T osp 382 8 48285 -4
WA A[HERE- R aFPUESF7 g <~ L8 od > 5B (western blotting) 14 7% %
BT OHIRCSP B B TRPERE € A o it — H A 45 CSP 3oy T AsE S A7 F 8 & i B
250 FICSP ¢ BiLenF LA ~ %2 = BHE -

B4t (Key words) @ i* # g & 3¢ F (chemosensory proteins, CSPs) ~ [ #4% ¥ (Forcipomyia

taiwana) ~ % BB 7| #  (expressed sequence tag, EST) -~ & #& &+- % & v 484y ¥ & (reverse
transcription-polymerase chain reaction, RT-PCR) ~ & = & 2L/2 (western blotting)
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Al-1 A FL = S Fusd g hihde F—3d £k
Production of a foreign protein, chicken growth hormone, in the transgenic oriental fruit fly
Bactrocera dorsalis (Hendel)

[-F,‘#L?“\Fﬁfg;l\\ JERR"
Pei-Xi, Yen, Shiu-Ling, Chen, Kuang-Hui, Lu

CENR SNy
Department of Entomology, National Chung Hsing University

EFLPPRFER 5 A5 o B B R A B S G AT 2
JhF-v F (foreign protein) H2 4+ & & F (bioreactor) #f 4 & B B 2 ~ & 22 ‘s;_ﬁﬁ.»%’. i@ e
i f o AE&A1* @ F)+ (transposon, piggyBac) & WA o A KR R B 70 fobe S
(Drosophila melanogaster heat shock protein 70 promoter, hsp70 promoter) # ¥yt 2 £ jfc2 (chlcken
growth hormone, cGH) 2z & = f %] » i }% d &> % Fu (Bactrocera dorsalis)  Fligzs » 11 ¥ —H
*H AR R IY F 2V A o S bt (microinjection) 1,861 B TR E o 3 E - F ik (Gy) FE
GiEE - LM d F % F0 FE AT (report gene, DsRed) B » & = 2 = L7l { > —“;p‘?i,?s

c A FE ARG G 4% RT-PCR 2 2478 % %P > cGH ¥ 25 # a2 2 A FIL & & 5 sty
LA

M4 (Key words) @ & = & F ¥ (Bactrocera dorsalis (Hendel)) ~ #&% 2L 7] % & (transgenic insects)

4 F s ® (bioreactor) ~ £ 232 £ % (recombinant chicken growth hormone)
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Isolation and characterization of the promoter of BdmGC-1, a membrane guanylyl cyclase gene,
of the oriental fruit fly, Bactrocera dorsalis (Hendel)

SRR ORE E Y
Sheng-Tzu Rao, Shiu-Ling Chen, Kuang-Hui Lu

Had @ FrRng s
Department of Entomology, National Chung Hsing University

L= % F s 5 H Ik f& (Bactrocera dorsalis membrane guanylyl cyclase-1, BAmGC-1) @ 43
§ 231 4% (eclusion hormone, EH) ¢t Bhv o A7 L B P ch E 2 & 478 feds 5
(promoter) » 12 & — #H it BdmGC-1 &4 > S F PN hi RAcm X DB - f1* F v R EREE
4 F J& (inverse polymerase chain reaction, inverse PCR) 7= ;% {8 3| 1015 bp &3 BdmGC-1 5’-flanking
region B 7| A 175 % B B2 F 3§ B TS (transcription factor) 1% & i+ (binding site) » i
4o fme 4 £ T Ap M e Sp-1 ~ GATA ~ ¢-Ets % > 11 % i g % £ B (ecdysone receptor, EcR) #1
&1 4% 7 TATA box °

B 430 (Key words) @ & = % § & (Bactrocera dorsalis) ~ % H Fa% i 5 (guanylyl cyclase) ~ gz +
(promoter) ~ ##45x %]+ 4 & = (transcription factor binding site)
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A1-3 Hormonal regulation of the yolk protein genes in the oriental fruit fly, Bactrocera dorsalis (Hendel)
(Diptera: Tephritidae)

Hsiu-Ling Chen', Chung-Pin Lin’, Kuang-Hui Lu'

'Department of Entomology, National Chung Hsing University
*Biology Division, Taiwan Sugar Research Institute, Tainan, Taiwan

Yolk protein/vitellogenin is the major content of yolk which is the source of nutrition for embryonic
development. In this study, two yolk protein (YP) cDNAs, Bdypl and Bdyp2, were identified in the
oriental fruit fly, Bactrocera dorsalis (Hendel). RT-PCR analysis revealed that both YP genes were only
expressed in the fat body and ovary of adult females. The tendency of the two gene expression patterns is
following vitellogenesis of first batch eggs. Furthermore, the expression profiles between Bdypl and
Bdyp?2 are different in fat body, indicating that divergent regulatory mechanisms might exit in B. dorsalis
yolk protein gene expression. While 20-hydroxyecdysterone (20E) plays a major role to promote Bdyp!
expression in in vitro fat body, Bdyp2 exhibited greater response to JH III. Unexpectedly, 20E-induced yp
gene expression was suppressed by the addition of JH before 20E treatment; conversely, it was enhanced
by the addition of JH after 20E treatment.

Key words : Bactrocera dorsalis, yolk protein, ecdysteroids, juvenile hormone, fat body
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Al-4 L2 % p HRRCFRIALT 2 AR
Expression of BdmGC-1 in the wing disc of the oriental fruit fly, Bactrocera dorsalis (Hendel)

g ETH o RAE
Po-Hsu Chuang, Jer-Cherng Chang, Kuang-Hui Lu

Mev g pg )
Department of Entomology, National Chung Hsing University

b H Pk i f5 (guanylyl cyclase) = % fi#p - £ & X B9 (receptor protein)» 3% 5 2 3L iy
TH'K_%E? Hipht o Gl i~ L foiedl o X3 % W (Bactrocera dorsalis (Hendel)) 5 3 pask it fs >
BdmGC-1> ¢ 43 % 5 32 f* fc# (eclosion hormone) 2z % B 3v » T HFMA T i B L B H 7 1
Mo A g {it- B4R BdmGC-1 = 5 & d = % 22 AP ske s B4 (wing disc) ¢ o 12
real-time PCR 4 17 % f #F BdmGC-1 <2 3> 3 o= 5 2 f % 74 (wandering stage » {5 i
SET ) FORE A TR e AT BdmGC-1 bk (I hE 3~6 L R F AR AR
B8 A E ¥ XS F (immunofluorescent stain) A 47 BdmGC-1 fse s A HF L M=% » FmH 4
# A F 4 (notum) ~ 324¢ (hinge) #2324 (wing pouch) }+ - d 1+ % ¥ v > BdmGC-1 /&9 %
Fharel Bt o

B 437 (Key words) @ & = % § ¥ (Bactrocera dorsalis) ~ & ¥ fa%k 1“ f¥ (guanylyl cyclase) ~ 22 = fj
% (wing disc)
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Expression of the guanylyl cyclase, BdmGC1, on the Bactrocera dorsalis (Hendel) compound eyes

MK R Rk
Chang-Yi Chen, Jer-Cherng Chang, and Kuang-Hui Lu

R R I LY
Department of Entomology, National Chung Hsing University

5 H I pF (Guanylyl cyclase GC) 5 - £ Bd-v > $ s A3 LA 59 o dowf 147~ &
o R Fopmoe wGCF A AL A Y5 F-d (membrane GC>mGC) ¥2-ki% 4 39 (soluble
GC>sGC)» m mGC 75 >t of U457k £ £ (photoreceptor) =& (rod) ¥4k w2 (cone) * - f
TALHEEIR L AP P > AP FR mGC o ¥ BdmGC-1 0 7 5 &3 L > & F us
(Bactrocera dorsalis (Hendel)) % p% ¢ ; d real-time PCR {F#&.% 5 13 p # 5 BdmnGC-1 %31
A BARFE AR 1B 8 PERIT S ARE MR ¥ JEd AR RS (immunostain) AT
BdmGC-1 i & £ -] P2 (ommatidium) *F = & 5% 88 (corneal lens) £2 [f] & 1448 (crystalline
cone) ¥ B pe bt %A T mGC AER AR A PP > ¥ G - A RAER  H A AN
k- HEERt e

M4tz (Key words) @ X = % 5 ¥ (Bactrocera dorsalis) ~ % ¥ f¥k i“ fi5 (Guanylyl cyclase) ~ 4§ p%
(compound eye) ~ & % % (photoreceptor)
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A2-1 A2 SRS AR X FAFEAZ &R
Arylphorin receptor cDNA cloning and transcriptional expression of the oriental fruit fly,

Bactrocera dorsalis

PR ~ LE R
Yao-Chih Yu, Mei-Er Chen

Had g FRHg %
Department of Entomology, National Chung Hsing University

Hexamerin & 5 % ~ % S Y 1 & e 5 v > # ¢ & hexamerin = 4 7 7 4238 15% % 3
EIAA R PIAE 5 > A 39 (arylphorin) o > 2k 3¢ }“ﬁv) 5 4 39 £ B (arylphorin receptor, ArR) 44
NBEIER @ e T o K3 % F W (Bactrocera dorsalis)% 0 P #£¢pS B skt > Em I E
A 3o X B cDNA > & 3753 Bk A% > #3330 1152 Bo=ipk - 4* Real-Time PCR 4 47 ArR %
BTN BT AR SEATL S S PIB AL AR ARE A 2 g
(3 AP al H AP #2034 "M AT 2 FIRA TR AIE T Y - 1 RNAI

P RIFFR T AP L BN DBz M EHARE R o

M4t (Key words) @ & = % F w5 (Bactrocera dorsalis) ~ % # k-v X B (arylphorin receptor) ~ =
¥-v (arylphorin) ~ #7 #-v (storage protein)
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A2-2 A3 5 Fuz2 PF R kv £ B cDNA B 7| A 473 4 IFA53 3
cDNA cloning and transcriptional expression of the yolk protein receptor from the oriental fruit fly,
Bactrocera dorsalis

PR =~ PUE
Wei-Jen Lin, Mei-Er Chen

LEEE YIS TS
Department of Entomology, National Chung Hsing University

PR BRI AFPARFREFFTOERF R RN Ro AR A A E X E R AR
Migd L G5d PE TP I XBRESELFTHAP FTEF LI PP &l gy o A
A" RACE e72 U A > S P L Em P R0 £ % cDNA > §d 11 KA 7 FfE= & -
2% 6550 bp 22 cDNA 7 #3891 1922 e rghpio 1% PCR A 45 7§ R s % B2 m 2 M4 - {5
S BB Trg AEfor 5% R TI 2 £ B2 mRNA o i&— % 12 real time PCR 445 % I p 8 (3¢ it
L RP)PER A AETE ARy R B2 AR B R ERE TSR X BRI ELE B
FAAWAREEEFT AW 2R EERRH T AR A PE AR AN S EHT
Hérg o X ZE mRNA ¢ EFFRFa 3 Epa oAb d o Pt d 2 S 785 P& &5 0 R
EPE RFd FEMRNAGZ BRZAM > PURUVHPL I wRFTHY -

M 4Ei (Key words) @ & > & F 8 (Bactrocera dorsalis) ~ “*% & k-v X B (yolk protein receptor)
“F 3 (ovary) ~ "5 %%%8 (fat body)
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A2-3NMDA % B4 % > % Fhsrpfh 4 w2 B 58
Effects of NMDA receptor on female reproduction in Bactrocera dorsalis

MR A
Ching-Yi Chien, Mei-Er Chen

Mev g pg s
Department of Entomology, National Chung Hsing University

wef o8 4 87 7 ¢ > NMDA (N-methyl-D-aspartate) % %4 & =304 SR fF1% > 24 5@i
5 — ¢ & f& (glutamate) B & 18> p R BendpF i i § B fc o MK-801 7 NMDA % B2 i i [2
#7#| (antagonist) > & X B it X Pldrd] o R BT P 0 # Neobellieria bullata ~ Schistocerca
gregaria ~ Bicyclus anynana v Gryllus bimaculatus i& 7 MK-801 erv;2 &44t #74] NMDA £ & - i&m
B2 AET 5 A o Diploptera punctata 97 3 ¥ 4p 81 » NMDA £ % € {ljc§ & % (juvenile
hormone, JH) 4 & 2 o AF7 5 34 3 % F wsrgpS B3 84 MK-801 » 12 7 2 NMDA % B> 4 7
ZEOBRBRFEL S ) ARE T AEF AR o EEFL S S FNMDA £ B2 E% 0 P o F 1)
g1cDNA B 71 5 2640 B 24 f& » # cDNA 5 712 basic local alignment search tool (BLAST) i& & j*
FE£3% 0 82 Drosophila melanogaster NMDA receptor 1 8k B (%4035 (85% identity) » i&— # #-p|z3 2
ARNERE - 2 LGP E2ZAE UFFE S

M4t (Key words) @ L & % 9 ¥ (Bactrocera dorsalis) ~ NMDA X B (NMDA receptor) ~ 4 78
(reproduction) ~ MK-801
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A24 FER G £F0 ARELHFH
Expression of red florescence protein in silkworm (Bombyx mori L.) strains

BEF A2 ARET S22 2 FA T FAE]
Mei-Chun Lu', Yun-Chen Chan', Yo-Chia Chao?, Tzong-Yuan Wu?®, Den-Jin Wu', Chiu-Hsun Liao'

- L
Miaoli District Agriclture Research and Extension Sation
SR SR IR S s
Insititute of Molecular Biotechnology, Acadamic Sinica
R A B B

Department of Bioscience Technology, Chung Yuan Christian University

ERLERAFERTF 2 ovE- R EBRAE X T 36 B RER R T E KB FRL
T FNRE LA RBE AR 2T 0 SR YA o S LB R RS 2 4 A
Bl FERREY GEMRIY FARBENTSE G RFS B FEET o AP N E}
Pwieg i AFNREL e RpE  AMHER 1298 CHERE O MFRLEFRE TS ER
A BEREWREFLERSN L c BENARE LY XLAF T L &AL YC/YI~0J
2 OC ks ¥ X2 E g% A 5 HC/HI ~BS/BJ 2 VC/VI/VH - =¥ k a i ¢ ik B
ERAF > AR RAELREHE X > 4300005 ~474 pg/ul 2 B > B4 F A 0-100% 2 B o 129 &
TSR R ISR A 0 A 00% ik 27% 5 79% fhi kbR A1 F 3 A B R Ade
FHBLAREDRAFBEFRILL EFTR AR O MGENTIFL RIS A ATRTER &
TR kALY o

B4t (Key words) @ 2 4 F Jis & (bioreactor) ~ 1%k 5 &  (baculovirus) ~ /L &4 & % (injection
infection) ~ g 4 & (infection rate)
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A2-5 w il F A RNAL G5 ih B S2 me A7 A 2 58
Effect of Tet-controlled RNAi system on gene expression in S2 cell line

R\ S A T Bk
Yi-Chun Lin, Shiu-Ling Chen, Kuang-Hui Lu

Mev g pg )
Department of Entomology, National Chung Hsing University

AT AR PRI v Bk FE (tetracycline, tet) R iy s LA MER A PR (small
hairpln RNA, shRNA) 5 B3t & isim®e (S2 fwP) $k - 0 PIZE tet ¥ sShRNA 2 2 A 32 H #fimie
LHE MR- BRSBTS TAP IS ARBRERZ e RRADL LN B LS %
B U (Bactrocera dorsalis (Hendel)) “FP§ F-v A& Flfx#>+ (yolk protein gene promoter, YPP) Sg#: =
Tk ik & #4555 1Y 3 (tetracycline-controllable transactivator, tTA) % 3 > £ i5d tTA & v ik % 3% %
%+ (tet operator) 4&% @ B3 shRNA B £ 5 Am > tTA 2B s ¥ Flde » v ki & & Adrd] o
o ke irI L@ % ShRNA A7« YPP Watups B 7 PR e A4rm a1t » & S2
e PIRRAOT IR R R R T PN B - fads S AR 20-35 i g e E (20-hydroxyecdysone, 20E) #ciE o
AR & 107 M 2 20E 37 P (TA R 2R & doe i defr S0 1 SR
(co-transfection) p* 34 35 % 3Lz ‘m¥e 14 10 M 2. 20E AUZ {8 > tTA &2 2 3 173 & & 179 i dh4r )
SshRNA » 857 g % 3B S2 fmPe @ E ¥ 1 i8% eho

M4 (Key words) @ = kil 2 24 47 % 5L (tet-regulated system) ~ ‘&% & #1124 (shRNA) ~ 20-#%
il FF  (20-hydroxyecdysone) ~ FF F~v fris+ (yolk protein gene promoter)
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A3-1 9 BLE eI 2Es Cecropin A2 2 Cecropin Bl 7k F1ig {52 5 i %
The gene structure and transcription Cecropin A2 and Ceropin Bl in Armigeres subalbatus

SEN LA
Wen-Chi Chang, Hau-you Tzeng, Wu-Chun Tu

R R I
Department of Entomology, National Chung Hsing University

v "L E I (Armigeres subalbstus) % P AP W ~F R #0102 5B p (filariasis) 23 B b o
F1* Genomic Waking f# A ¥ *f # x4 [7"2 25 cecropin A2 & cecropin Bl > & #h %) > Bom 3% 5 B A
Flx % 619bps 2 S’ AEB E T 0 T EEIT 424 T 5 @ w o f]* Transcription element search
system (TESS) A~ 477 it 223 &2 #4x %3 - B+ # + £ 5 NF-xB-~GATA ~R1 -~ CCAAT enchance
binding protein (C/EBP)~ecdysone response element (EcCRE) % & 4% %]+ 2. motife§] * £ ¥ ¥ RT-PCR
> SSRE Y PLE X cecropin A2 & cecropin Bl i fF NIAE RSB EEAAS BRE L1810 2483 120
| PEZ g o < 4% ] (Escherichia coil) FJR s 10 4 487 ¥ B8 Cecropin A2 #3758 4 3
6 EENEARFE > ARIFF I A8 B BT % Cecropin Bl P> 36 | FET £ F
o1& ¥ F 3R (Staphylococcus aureus) EIZ > Cecropin A2 7+ 10 » 45 i I H L 1> ¥
% 36 [ PERIEARBYE 5 2% Cecropin Bl (i AR ER|FIEM LB » BAEM o 2% AT
cecropin A2 & cecropin Bl ¥t 7 fo fa5f s Fif & A FILRE 3 oo

M 4Eie (Key words) © 0 "L & $x (Adrmigeres subalbatus) ~ &% {2 4. % 5 Ji& (innate immunity) ~ $5
"+ PX (antimicrobial peptide, AMP) ~ % F % (cecropin)
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A3-2 ¥ PRI dF"EEs Cecropin B2 4 12 74 it 4+ 4F

The preliminary study on physiological function of cecropin B2 in Armigeres subalbatus

LESTINE S AN SIS
Hau-you Tzeng', Yu-Wei Huang”, Chen-Chun Chen”, Wu-Chun Tu'

R R X
Department of Entomology, National Chung Hsing University
REBP A B b LR
Institution of Microbiology and Immunology, National Yang-Ming University

L] PLS cecropin e 1981 & § =3 X B s (Hyalophora cecropia) /» 3% % B » iTEF 3 4p 1)
;}ﬁ%ﬁ"‘i’?.’ﬂ,ﬁi Hiuk2 PR A 7mF B His 2 2 @5 50> v 5 5 BRI 28 1 f1* RNA
F IR fR O L E L (Armigeres subalbatus) #§ P cecropin B2 ¥ it £-£2 % AL 2V 33 i i AR 0 T4
B39 FRAE LC/MSMS 4 47 1 3] recepter of activated protein kinase C 1 (RACK1) ~ proteosome
FH9 ¥ it & cecropin B2 TR A EET2 AF o NEmEREL R W FE-HFTRT
cecropin B2 »t v P E SN 2 JL T frdyig s & 4 o

P 4E3e (Key words) @ & "L #8x (drmigeres subalbatus) ~ #LF"+*5 (Antimicrobial peptide) ~ = F %
(cecropin)
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A3-3 B aEdFp R
Sensing magnetic field by honeybee

- SUE SN B L S 2T
Hsiang-Wen Hsieh', Chiao-Hung Liang', Cheng-Long Chuang?, Joe-Air Jiang”, En-Cheng Yang'

C P /?‘ %? v ﬂ?ﬂ- %?
Department of Entomology, National Taiwan University University
PR SR EA P AEBT IR

Department of Bio-Industrial Mechatronics Engineering, National Taiwan University University

bk BER X ?.5?7’7152’ ¢ X ﬁimw ot GRS - I o J}Lp VER R X By AOYALE
Cryptochrome | » iz % 4 454t FEE R R X B i 7 frdg ) § 34 B8 @ 130 R P iy 17
BRXE A FRAEN LT E pl@ XREFIBLLTE G REDH R M AFFLER °
FI AT HBEEFT LR TR BINBERL X By i) o BERT B IR R BRSO
Fa o BBEHANEY 2 A MBI REER I 2 v ¥ (probosis extension reflex >
MAEPER) @ A7 o 7 L3 RB M @ B MBS sk Tl 22 PER FE R 52
@B P L F A2 PER . BRF I H- 3 8V SEH% % PER MY - ¥
Z X A iE 50% 0 e - X R E Y L F&?%'*‘ CHPRIEAH BRI R 17% ﬁz")ﬁ! A '%\Iér!”
FOEE (T L RTINS IR e R Blﬂ/ B Rty PER MB > B9 23R K
PR OR O AN 30 AR B IR AT B g B RS a0 1 BiE mﬂm (i I
B AT Ew e B (443mT) £ FAEY o $EI-LTHS 60 RPF > RLPFOFT R BT E
FEe o PEARQESARE 0RO EpEHBRETREFLE > FUL T T KR BIEINE OB
U R % 1 iy b BSER B TRER TV REFBIR S AOH N A R ST T HAR
Ep AR PIEER e R A5 AR LR RES T L T EEEINE T o F vy Bk
RLPFELFY SBHNR A st o T I T LR R o

B 423 (Key words) @ 24 4 g 2 (biological magnetic sense) ~ M #g #Z 3 (low-frequency magnetic
field) ~ v #= 2£ @ & J(proboscis extension reflex) ~ 45 % ¥ (iron) ~ ¥ #£ (honeybee)
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A34 goEE B2 Ak e S
The ultrastructure and formation of magnatoreceptor in honeybee (4pis mellifera)

LSEECR B REE T N AN L RS £ R
Chih-Chun Lin', Tsz-Ying Chien', Ching-Hao Chiang', Ming-Hsien Tsai', Joe-Air Jiang?,
Chung-Hsiung Wang', Chu-Fang Lo’

BRSO R
Department of Entomology, National Taiwan University
CEEE ST ERS S TS L Y
Department of Bio-Industrial Mechatronics Englneerlng, National Taiwan University
RN X & SEE 2

Institute of Zoology, National Taiwan University

ééf— BRI ROl R R o R R AR RR A RS o G L ER S Ry
RN F %ﬁfr”i%ﬁ“f hime i (T A K) B FARA T AGET A o 3 b p I N
felt s e K2 M S R AR A LR T %?ﬁ%mmﬁpw EERE -
Bk B AR A e oo BN ARG B fAlme 1 Y & e (trophocytes) fr g ¥ ki vE
(lipocytes) » ¢+ = km¥e chie JT A*ﬁ % /2% 30 nm HF F ﬁ@&ﬁﬁf.‘* (53] RATA) o BEATRNE
oy R mre 2 s TR o @3 ssmee B = B iy 58 (lipid droplets) R o BEEEAh - K o
rER “H?Ti WS [l W2t st (microfilaments) A o FUM BB R FB BT A i
FHe o Hmeforgpimie 2w TARREN S 5 ) Fk X BH £ w40 gk fereh
?;R 4“2t (tubular system) > * B3f#¥ 3518 rER %% (citernae) b"’ fmre b L2 g R (cortex) 2
(canahCUh) Wi H 7o) ’E)iUTL)i ke R o Aok F R B’L‘m?;}i—/f Zeo 4TS @A Mo
e d hpiR £ mi BELET 3%3— HEF e VR B¢ HEN R A GRE x,zrt ¢ %
iﬁﬁ# i /*“%Wﬁ&%d%*’T R A T BB S o i
;‘%m#wﬁ’ﬁz Herphag2 s § xsgg AR R o

4y

‘,1"

\w,

B4t (Key words) @ § 82 (Apis mellifera) ~ & + & %34 (electron-dense particles) ~ 42 fic ¢
(ultrastructure)
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A3-5 — F i F HAC TR FIRB BT
Control of pigment granular migration in the retinula of oriental fruit fly (Bactrocera dorsalis)
by nitric oxide

MZikh -~
Hung-Yuan Chen, En-Cheng Yang

Rt - T K

Department of Entomology, National Taiwan University

- % 1% (nitric oxide, NO) % - &L R P2 EFLF WA F - L2 PHMpd -5 4§ &
+ fi# (nitric oxide synthase, NOS) & 2 » {£% st {kchimie p R34 § H F Tk 5 (soluble guanylyl
cyclase, sGC) » 113 = w2 cyclicGMP e7Z £ o NO f b Benv f540 5§ % %> 448 J Jaip|2red
ZARE ) R iEAR T B0 RA NO b ALY A E L end 1B iy 2 (8% 4|05 FHF - A7 %
12 NADPH-diaphorase #& #_% = % § & (Bactrocera dorsalis) #§ % ¢ e NOS  frf=ad % m% % 3
BEAR MR e T E G B NOS » @ p A Fusim e > AR RGYARF 18 (thabdome) 0 7 G %
d F e 50 RFENO ML FE R FARENRS F A F B W NO 4 2% (GSNO) 2 NO
4 Al (C-PTIO) it » 2 % F AR e o o BBk SE PR AR P (2 PR3t (pseudopupil) sk B FIAR
Bmie N d AR B E TS S et o 1 GSNO AIE LR - BRI R B R Ak Tl
TALREND EES RGTRE A HRERAIFT ¥ 0 4 7 NO g ¥ AR mie B § FIpden
FHhod AT NEEEE ONOFTD Ad > S FisaRENAL > I ¥ ;gd RS F IR
Mo H AR e Sk ) e Rk

M4t (Keywords): — ¥ i § & = f# (nitric oxide synthase, NOS) ~ % & 4R % %% (retinula) ~ & % %f
#. (pigment granular) ~ @ a3 (pseudopupil) ~ & = % F ¥ (Bactrocera dorsalis)
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A3-6 SRR A 472 H AR BAE T
Physicochemical Characteristics and Heated Stability of Enzymatic Indicator of Taiwan Longan Honey

3-8 s RS
Ran-Juh Wang, Jia-Yuh Chiu

BEL R guvdw P ¥y
Miaoli District Agricultural Research and Extension Station (MDARES), Council of Agriculture

p R AR R Rt AP E L P AR HRARTRKFTE2L AT TR
BY MR R SR AT A SRR B R IR e A 1 B Uk G A
PR A R BRI AR IR P B e > IR P B T A AT R
B - B o MURSEE SRR B R 50 B IR AR B e BB 1 R enT 30 0 ) G 36.7+1.88
DN 2 18 = 0.36 IN » ® jicfs fis et £ B BB HE (L fF > 12 60°C 44 7 [ P » kA5 fiF 10 3 1T
98% Edt > @ RABE I EF G T7% S E P b o d SNk R A B 0 R T RN R SR HT R
BEFEERE A R IRARERY BT ERRRAE 2 R pE e

M4 (Key words) : # 5 (honey) ~ 32 it # |+ (physicochemical characteristics) ~ Ji # fi# (distatse)
BB fF (invertase) ~ #14& T+ (heated stability)
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AJv,

A4-1 R % & (Nicrophorus nepanensis) (Coleoptera: Silphidae) #f4-48 + B 2 &
Frg) T

Fungistasis of burying beetle, Nicrophorus nepanensis (Coleoptera: Silphidae) on a carcass

IERTAS RNC
Hsiu-Mei Lin, Wenbe Hwang

R LT E L
Graduate Institute of Environment and Ecology, National University of Tainan

BRI 8 sE f-,tﬁ\giﬂg{fa PREREAHAR AL S ﬁ??fﬁ/ﬁr’iiﬁﬁﬂ%-}%ﬁiﬁ“f—i L AL g
DS T RS IR A KT (F P iéi' | R AN THR &S -2 A iEm? >
RpfEEE AR S éﬂafé Hi 8 fpenins - B F» {ﬁiﬁa—‘o— TR AR
SHREEETE ERESE %im BERE i'ﬂf% Peo M MAE B AETEHAAR R

‘**/@“’éﬂ%“'ﬂi‘ DR L L PR SEE T RN A RATR OB R a4
THEEFR AGRILPEME P RN E R ARBEF A RILE DRI o B 2 KR F R
%F :é,mﬁ%ﬁi@fﬂéﬂim%% Gl ﬁ»ﬂ’ﬁ? FIEF4 Eamnk od SR AERE R & AEIT STk
WARY o € B hIf A G f AR AT I GURINA S o SR IS P T A HE FE G el
* o AR R % B A Trichoderma sp. it (79 S s > AR DR A FEAE F IR L gl
_ﬁ,ﬁmrr’* s BCIR GA T RE BN e P B E ] B F]mA £ H Y RS e
Fx Rt d > PT A LT AR A I E o B B ENEFRIRT SRE N Z
Aﬁ v PR R €Y Tk R AR Mg o

B 4237 (Key words) : burying beetles, Nicrophorus, carcass, fungus



A4-2 % %313 B OE PR AN F O 18R] Rickettsia felis tfn s 5% 2 B3
Using multiplex polymerase chain reaction detecting transmission of Rickettsia felis in cat flea population

g g8 g
Wan-Hsiu Yangl, Kun-Hsien Tsai', Wen-Jer Wu®

'R SRR A RS S F RS T
Graduate Institute of Epidemiology and Preventive Medicine, National Taiwan University
TR AR AR

Department of Entomology, National Taiwan University

Rickettsia felis % 1T # RATHF Rch- sz VELEF 333 B BE SRR
P TR RAEOR A R0 o AR5 W (Ctenocephalides felis) % R. felis 735 #F $x
TR FA DTG BRI B2 SRR ST 3R R A Mg
A R F R A WA EFTEE O WA R felis bt GR EE Y @A R AT N
TR A HAL S I 513 R AR 4 5 & (multiplex polymerase chain reaction) 3t = 7. =t 4%
B TR AEPL & S (citrate synthase) %] (glt A) ~ A B > LI Tt Ed B A 7
(omp B) > r1 % R. felis & — {5 48 pRF > 1P| R felis 297 b g3 %% ¢ 2 g A 55 @45 -
PCR A4 %% @ W 3s 2 23 TR R felis 4 F 4 % 5 25.24% (n=202) ~ 26.69% (n =
236) > Tiad-E @IS E 9225% (n=37) B HFHERBREFRFENHTIHLE R FERFLL
Bod  Sanf GifeRPARLIE A FERE FA 2 /F*J%iﬁ% TR SRR EEERDE
AT AR A X R F AR e E oo gt b SRR B3E R felis ERE G
N> FEFEFRFARELAAGRLEFEL S RFE-HFTT o

M43 (Key words) @ Rickettsia felis ~ %% (Ctenocephalides felis) ~ %% & 4§ (vertical transmission)
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A43 FHREFETRRALAFT R DFT 2 FROPE
Effects of Steinina sp. infection (Eugregarinorida: Actinocephalidae) on the development and survival of
cat flea, Ctenocephalides felis (Siphonaptera: Pulicidae) under laboratory conditions

GELR- SIS 5 LN -4 NN SV N Y
Mauricio E. Alarcon', Chin-Gi Huang', Yi-Shang Tsai', Wei-June Chen?, Wen-Jer Wu'

LEEEEEIF LY
Department of Entomology, National Taiwan University
TEARE AL FLFEFLATH
Department of Public Health and Parasitology, College of Medicine, Chang Gung University

Cat flea, Ctenocephalides felis (Bouche), is a worldwide pest which carries pathogens of humans and
animals. Billions of dollars worldwide annually are devoted to their control or/and eradication.
Nevertheless, the recently developed insecticide resistance in flea indicates that a new approach for cat
flea control is necessary. Gregarines are protozoan parasites belonging to the phylum Apicomplexa living
in the internal cavities of marine and terrestrial invertebrates. They are mostly host-specific with
monoxenous life cycle and may be promising as biocontrol agents. In Taiwan, a gregarine Steinina sp.
was found in the gut of the cat flea. Steinina sp. leaves the gut at the oocyst stage and is ingested by the
developing larvae. We collected fleas infected with gregarines from dogs and cats in Animal Shelter,
Taipei. Fleas were confined into microcells to recover oocysts. We tested the impact of different oocyst
concentrations on the survival and development of cat flea under laboratory conditions. When infected
with different dosage of Steinina sp., there is no significant difference in survival and eclosion rates of cat
flea. However, high dosage of gregarine infection results in shorter developmental time compared to that
of the control.

M4 (Key words) @ #% & (gregarine) ~ 33 (catflea) ~ 33 #% & (Steinina sp.)
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Add Foglep 2l epRFLFLZFLAF I DLE
Coleopteran parasitoids in dipteran hosts: Implications in forensic entomology

IRERANE B
Shou-Wang Lin, Shiuh-Feng Shiao

RN S A

Department of Entomology, National Taiwan University

The estimation of postmortem interval (PMI) is one of the most important issues in forensic
entomology, and estimating the developmental time of the immature stages of necrophagous flies,
especially blow flies, has been the main tool to estimate PMI. Many parasitic insects may alter the
development of immature stages of flies, and thus affecting the PMI estimation. For most species of the
rove beetle genus Aleochara which have been studied, their larvae were believed to be the ectoparasitoids
of the pupae of cyclorhapha flies; and some species that parasitize necrophagous flies may have forensic
importance. We studied two Aleochara species in Taiwan that visit carrion site, 4. nigra and A.
formosanorum. The results of field survey show that they are commonly found in northern Taiwan. All
the five necrophagous and one non-necrophagous fly species we examined have the potential to support
the development of some individuals of these two Aleochara species, but differences among the
acceptance and suitability of the rove beetle larvae to these host species suggest that rove beetles may
prefer specific hosts. Each stages of their life history under 3 different temperatures has been recorded.
The larval stage together with the pupal stage of both species are longer than the pupa stages of their hosts,
implying their potential usage of elongating the PMI estimation in forensic investigation. In addition, the
host weight and the duration of the larval stage of A. formosanorum are positively correlated, thus it
should be considered while applying the parasitized fly pupae in PMI estimation.

B 4E:w (Key words) @ * &% 4 (ectoparasitoid) ~ 7 {5 B IR ¥ i § (PMI estimation) ~ "2 &
(Staphylinidae) ~ jf #&s 4§ (Calliphoridae) ~ ;2 %75 B B 8 (forensic entomology)
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Bl-1 Vi &3 & € Fi w9
Do fire ants (Hymenoptera: Formicidae) accept Cypemethrin baits?

+F R
Lekhnath Kafle, Cheng-Jen Shih

RN S A

Department of Entomology, National Taiwan University

The DDGS (distiller’s dried grains with soluble) is a new fire ant (Solenopsis invicta Buren) bait
carrier, first time modified and evaluated in Taiwan and was found efficient against fire ants under the
laboratory and field conditions. Several toxicants are in use against fire ants but many effective Als are
not accessible due to patent right issues. Therefore, this study was conducted using Cypermethrin as Al, a
common insecticide available in market, to understand the range of concentrations those could be lethal to
fire ants when mixed with DDGS and phagostimulants under the laboratory conditions. The study
revealed that very low or very high concentration of Cypermethrin was not effective against fire ants. The
most effective concentration of Cypermethrin was 0.13% in DDGS when mixed with 20% shrimp shell
powders and 15% soybean oil. Similarly, size of DDGS particles and mass of DDGS carried back to nest
by fire ants was positively correlated. The bait prepared from 0.8 mm - 2 mm sized DDGS was relatively
more efficient against fire ants as well as larger area coverage while sprayed in the field. This study found
that Cypermethrin could be used as toxicant but has its limited ranges against fire ants when mixed with
other components of fire ant bait.

B 43w (Key words) @ » &z X bk (Solenopsis invicta) ~ J = % (Cypermethrin) ~ DDGS ~ & i
(soybean oil) ~ ¥ & (phagostimulants)
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B1-2 *ﬁ’?;ikfj'/z 72 /r"i']ﬂ\‘?ﬁd -1:N bﬁj’%«b} 0 2 J:’I‘lp
Effect evaluation of trunk injection on elder coral trees for controlling the erythrina gall wasp,
Quadrastichus erythrinae

LR 3 A G & ERR 2
Ting-Shuo Wang', Hsiang-wen Hsieh', Gene-Sheng Tung?, En-Cheng Yang'

oA FRAE R
Department of Entomology, National Taiwan University
Er R EL R € HER%T

Taiwan Forestry Research Institute

T & (Erythring) {54 5 5 2 £ 383 2 w2 adic 5 #3575 & Fe 7L s (7R B
B ¥ ohd 3375 R AT Dt MR 2 S0 R AR 2 o f U4 A ) 3% Quadrastichus erythrinae
(Kim) » l;\;a/i‘fe CASAFCE R SRR RAASHI R 2 BRERY 2 D
CEERG LN A F O A ARG L G- AR o Fl 0 AT A B
A E T B nptE E R BE > Mk S E R F i % (Imidacloprid) i 51'%%]%‘- K R
BEIERESY & BAEA [ oA ES T L ) RS e R R RS *%’}\ﬁ‘uf“’?d/—
Sz RSB EELABRE S DN RN A EEF R RE D RS ER S E A
RIS R E BRI ARET otk 3 F IR F A L AR A RECE 2 TR e (T L AV ﬁ:;_m
AR SHLUS D) D Ll S TR AREE * 5 B A F DL
FR S T BT R RFALR X FEEAR TR £H]) 3 btttz 3o B0 j';i\'jﬁi—'}g*b o X
ARG NGt A PR ET o T REA KD A A RMEFE S LeRT A2 HiE

+ .

M4 14w A ) 3% (Quadrastichus erythrinae) ~ 3% ;1 5% (trunk injection) ~ % Z #p #ic (damage
stage)
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B1-3 B & ¥ % ¥ % &5 F Rl 73
Monitor technique for thirps of mango in Pingtung area

@wﬁ?~%f%1\£;~2~%esl
Miao-Ying Wei', Chiu-Ke Lo', Yi-Yuan Chuang?, Niann-Tai Chang'
IGEEAN = St
Department of Plant Medcine, National Pingtung University of Science and Technology
f—rﬁzf,t,giiﬁ «grgéﬁgp%i;zhif— RE7F: ¥54 ES

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

TERFFHMSFEETFREL W5 FAEE TR 29 [ F 458
(Scirtothrips dorsalis Hood) %835 & ”“%ﬁﬁ R AR R FR o FERRB LY Gk o p 2009 E
12 7327 HENIHAZIPFES FLEFFFIDEFHIFHGLEAL > FRATHREPF
EEG G o 230 S KRR BER 0 AU L 23 BIER S RPE 5T 0 R
2R MIEFEFIRRELAT L3 R 331’«#““”7@# & ’@F'T TR 2 Ak
B5 o H L E B R 4 508-522 hm 2 B 223 6 g SHNELR oA BE S AR
EABE IR FLE  SPRANHEFA I I P LR B FE- HIFT e VLR <
FREST B R R A5 2 FFF 0 oy 150-200cm 2 § AAF AR S > BH R
HBEAFIHFLE 8- HFEF | FAIHEFHENE2 292 AXBEIR W;fé;féﬁ“‘&, L B
B dnhA472010 840 387 B R AR BMANE Y R R BN HIREF
£RB L RBRIEH AL REI RS 2 F R LIF AL 2 A Ft e A5
Th2ZE S FREFRZERE R FERES 2 BT 27 o

M 4E3e (Key words) : -] % @] B (Scirtothrips dorsalis Hood) ~ = % (mango) ~ *# % f& (population
dynamic) ~ % /@] (monitor)
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Bl-4 7 82 &4\ w2 Frp)E
Effectiveness of five insecticides against the melon fly (Bactrocera cucurbitae)

ﬁ"ﬁ f; g
Hsin-Shun Lai

ARl ¥E R 1w B Ei s
Hualien District Agricultural Research and Extension Station, Council of Agriculture,
Executive Yuan R.O.C.

A F ¥ (Bactrocera cucurbitae Coquillett) 5 8 #H g A FH £ & T f2 - >3 & afprin = 3

LB ERL A o LT RMEREDREE SRS L IeEFWBES L - c AP T MER

EREEONFEFE DS BEH > 23 50% 5 FE - 40.8% AT FE] ~ 50% %é%\i'“g'ﬂ] .

48.34% 7 k4 A SR 85% 4o 1T B AEAS A 5 A SUFFFE 100 200 + 500 ~ 1000 £ 2000 # ¥
Aot A AR o QA s R FRLE R R MR X E S DERE S e AT
BldE e B M RERPR%Y T2 FRA S FALE 80% 9 50% & f i HFHE 100
- 40.8% F ARSI S00 5 2 b ~50% Fid oS AR S00 5 12 1 2 4834% 7 e g
A 200 B ra oo AEEMRIEEY T2 ) RE S FA2E 80% Rl F 40.8% MK g'ﬁ’%’*f“f’?‘lﬁ‘ﬁ 500
B11 N S0% FiE AR 100 B 4834% 7 ke BAE AR 100 B o ER RIS R LA
AR 0 E R S0% FE R AR 100 B9 21 % 572 | RS F T 003 2 80% 1

s

M4z (Key words) @ A F ¥ (Bactrocera cucurbitae) ~ . % (insecticide) ~ 7% 7% (residual effect)
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Bl-5 S@is REEHFPRBLIBENFTT 2 i BH 2 &iF
Deltamethrin resistance in Rhyzopertha dominica in Taiwan and the selection of rotational insecticide

R i M Z 4k
Chun-Ying Chen, Mei-Er Chen

R I LY
Department of Entomology, National Chung Hsing University

AETHFEH IR FF R2ERHHET A —HE Rhyzopertha dominica) ¥ % & % 2 L2
AR T FEFEIGTER VEARCER L2 54 c FRBERALZPIREREE NSRS
BAARE > ERAMERG 1276 pg/ml; & SR G R 0 TRAMER S 02 ng/ml > 31 5
AU ARR AP & L6064 B KRR P s g NG A B R kAR s FUE AR R Y B 10~52
ZE I AME RE L (P 08) HERBPREARAMNEPE S AT - el & L T EH
R AL BT LA LR AR R ER PR REE T ERSMERAS WG 184
pg/ml ~ 14.1 pg/ml v 2.14 pg/ml o 8- HPIEG EBE SBHE 8 L2 RE R 2% H Lk
B¥ e 0.96~2.64 pg/ml 2 B > &S HEHWHFEROE I BT AR FDLE > F R RPIRPAE
Mg LEPHE S L o SR B ERET Y a2 L300 FREZ TS PN E R AN
FTHEEDHEHE R BRE  HBRFA S B EK -

M4 (Key words) @ #:& (Rhyzopertha dominica) ~ =t (resistance) ~ % j= % (deltamethrin) ~ B
# M. (spinosad)
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B2-1 ¢ R FR % FIBF R4 &k 2 A4 i E
Preliminary screening of the white muscardine fungus, Beauveria bassiana, highly pathogenic strains
against the house fly, Musca domestica

L NN S - A .

Wei-Yi Wu', Roger F. Hou?, Li-Cheng Tang’

'R mAF LI d Y
Graduate Institute of Molecular Biology, National Chung Hsing University
MR ¥
Department of Entomology, National Chung Hsing University

AREH Y AR A RATIZ 2 G 8T A FF Rp S AL FE SRS
% fy 2 LCso R &4 14 38-440 1 > @ % A1 IS 169-600 i » A7 6 7F FF KRR 4 ~ g
% 12 Bb-1001 2 Bb-1002 #x 5 AT ¥ o 4 47 & A 3tz 8 ¥ 5 2 w2 /b x5 120 Kop 4 @ 2 Bb-1001
2 Bb-1002 HE 5 M AF S H 6 Adtk AW 5 653 2 654% 0 Hryps (lipase) & 57 FpF
(chitinase) 447 Ap$tid » M7 AR LB K54 G R M B0 @ v fF (protease) X i
fi¥ (amylase) A]F 3% 3 %% 3 B2 FasF B2 R okk o BRI LF G B2 FR
B oA ARG B 5= F A §6.7-18.3% < Bb-1001 # Fds & 2 LTso> * 20°C 5 5.8 p >
Bb-1002 2 LTso B] £ 25°C PFoc® > 5 5.4 B o A & 4 30 GE 2 20-25°C 3 frsldes = &
Bt % 633-933% @ 30°C Prd £ 0 @ 38.3-55% o

M 4Eie (Key words) @ o 7F ] (Beauveria bassiana) ~ & i (screening) ~ 7% (house fly) ~ & 4
(pathogenicity)
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B2-2 & fafr i MG 2 A F (Metarhizium anisopliae) ¥+ £ 3 2 B ipvc %k
Efficacy of two Steinernema spp. and the green muscardine fungus, Metarhizium anisopliae, against
Phyllotreta striolata in laboratory and field trials

§URE N GET B

Yu-Hua Pai, Roger F. Hou, Li-Cheng Tang

Hzd @ FRfF %
Department of Entomology, National Chung Hsing University,

AEHRRE T A G2 ARG (Steinernema abbasi 21 S. carpocapsae) * 2.7k ) (Metarhizium
anisopliae) % | %2 v B4% i ¥ 3 (Phyllotreta striolata) 2% 21 5% =G 1% T 67 F ik
B2 2AFEFRERERLT FEL AL AH - FEFEARF AL A > LCs 5 32 x 10°
conidia/ml> = &k & 1x 10"~1 x 10°# 1 x 10° conidia/ml i & 2. LTsy 4 %] 5 9.39+3.97 #7 3.55 < »
FERE I X108 b pFos T3 80% 2 7= F o A EAT > 1 x 10° conidia/ml B j%ik # 48 &
B2 F A 102 25°C R R RS A =5 A 30°C R T > Vo arkoii B A B 25-30°C 2 fY o
121 x 10828 1 x 10° conidia/ml 4548 = #£ % £ 08 = {5357 13 & 80% 1M F 2 7= FLTs A 4 5 3.46
B3.01 % o pLoh s AIRFRITES B2 K AT E80% FEF ou FREAR N FPoep
EEFONARFRI FEIER R RREDAE G AT TR LT RAE  HEP IR ELE T
FolBASLEAN Y S -FP T AIRPRABEFERRALEET R 200k RAHAILER ¥ S
1 x 107 conidia/ml B % % TR & ;2 "% %32 &% o

M4t (Key words) @ 278 ] (Metarhizium anisopliae) ~ fi #* R fi (Steinernema abbasi £ S.
carpocapsae) ~ % % E 3 (Phyllotreta striolata) ~ £ 27 )k & (LCso) ~ B A& (temperatures)

408 HEEES = TR



B2-3 2.7k /] (Metarhizium anisopliae) ¥t 3%k % (Cylas formicarius) J& % * 2 :#5%
Studies on infectivity of the green muscardine fungus, Metarihzium anisopliae, to the sweet potato weevil,

Cylas formicarius

REHESGFEI S~ BEZL
Chih-Chieh Shu, Roger F. Hou, Li-Cheng Tang

Had @ FrRng s
Department of Entomology, National Chung Hsing University

FI* g A NP BIER 2 278 [ (Metarhizium anisopliae (Metschnikoff)) 4 # 32 +
R s 4 ¥k % (Cylas formicarius (Fabricius)) 2 3op 4 » $Heg = f#1iR| ¥ 2 LCs » 2.6x10°
conidia/ml> 22 & # B 5 7 x 10* conidia/mle & 15:20525-30 2 35°C % k38 & T 2 1 x 107 conidia/ml
RREFRGE > 1 15°C B £ @ 30°C 3 7 vk i o ppie S J30d 3] 100% 2 7= F o BRRFOR
(AR FD () PRTHEE ) A ESRIE S BB ERFRKAES 50100
15420 2 25% 3 -k® »*2 #3486 1 x 107 conidia/ml 232 5 &% » & 4 Fik § = 24279 48 h
BT E LR A AT RE L 15% PELEE 5% 25% 2 G oRET o & AT
B A 50% 0 F b0 & 15% hd HE K E T 0 B 1 x 107 conidia/ml 2 27 FiE B i
EER R UL ES S S uEl ey B SUES o S SRR RS L & SRS T
by BARd AR P RAEFIR S UL MR RIT Sk F R 4 B S AR
g5 % 3 3% o35 | x 107 conidia/ml 2,37 3 Bk 0 atple FOKEEERET o HEH RS F
PIAREH Y S BF 0 E T725+43% 0 A4 5 592+ 14%  FF Y 54242.9% 5 AE4 foR) T 2
TRFHEFAR RGN A2 E PR SR SR RenkAE - o T 1< 10
conidia/ml 7 F #f JE> A A 5 5 023 2 T XA GBI  Ho HR R ORp S R AR
HABRFEI Y T E TR G A AR 2% S REEATER NS S A A
P2 S g2 B e o R 1% 10° conidia/ml 32 F B iER A F2E Y E R @HATA L > E ARG
REFEFFoHFDET LS A EEHRT

B 43 (Key words) : 278 7 (Metarhizium anisopliae) ~ 4 353 % (Cylas formicarius) ~ £ 3% 5+ )k &
(LCs) ~ '8 B (temperatures) ~ * 3 (soil)
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B2-4 ek FEHiE & L MR f 2 el Fp e
Microbial control of Galleria mellonella larvae with Photorhabdus luminescens

Misa s 3% 70 £ fl#F - 3402
Chen, Y. C., Hsieh, F. C., Wu, L. J., Kao, S. S.

FREBL G R EFR ks b EA e
Biopesticides Division, Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
Council of Agriculture, Wufeng, Taichung

o AR ¥ L Wk (Galleria mellonella) £ #4p % B& eh2 B4 T £ % (honeycomb)
PR B R TRPFRRRSE > UREZHET o EEF (Photorhabdus luminescens) &% % p 1% 7]
#* (Enterobacteriaceae) > & & fg ~ &% > ¥ 4 1 2 4~ £ (bioluminescent) itk fwp » @ HEF L &
?f‘ﬁﬁi.lfi’:fﬂ" ek o AT R LA LR ﬁ*@? 30°C > 200 rpm 2T 12 LB 3 & 48 /] F » &%
EET IS AAIL S N LR R T 4°C kg iR A R TR0 o o 4°C ke
PR M A IR E e 0 RN R S AR 30°C TREFE Z gl 0w 4°C ok R
ﬁ%ﬁWCTéﬁiiﬁ%’ﬁﬁﬁvﬁﬁ°%%§%ﬁﬁuzﬁ%@%@9ﬁ%¥ﬁﬁ*$C$
et e £ATRES (960mg/mL) » Sk G RJE > ¥ # 3 2 # A Mps AR R i
9W6£W%’fﬁﬁﬁﬁﬂﬁ&m*ﬂik&ﬁ%?%ﬁm%%mﬁﬁgﬁﬁbﬁw’%ﬁ?ﬁ
FREL > PIEEFEG S BT R LAY 2 s

M 4Eie (Key words) @ +~ st (Galleria mellonella) ~ #32 P (Lepidoptera) ~ %% 5 (Photorhabdus
luminescens)
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B2-5 Bacillus mycoids @i $HER 2 £ F a2 3258
Effects of Bacillus mycoids treatment on plants’ performance

IEF ER - FER?

Wang, R. S., Tang, C. W., Hwang, S. Y.

IR SR LS 2R Lt 3]
International Master Program of Agriculture, National Chung Hsing University
HC R R S I
Department of Entomology, National Chung Hsing University

I GG SAMAS R kT b AL A2 FERRA L TS T T
FhE o P RABE K PIRER LT oW A IR Bacillus mycoids 1% ) Fi ¥ RaE -
FRpErLd Lo DRRUES BT A HE RS2 AED T &6 b upiuia g e
AR TERRER AL R A ke B A MR EF T LA EF R H 2 &2
Wz B H i@ = 1 B omycoids P BT F £ s B E TR Rk B8 fAcd
FER- 3 S EEAEE A% 1 ce CHT2401 ~ CHT2402 Hth2 %ﬁ';,’z (10° cpu/ml) & & #
’k%i‘;;f;é_% AR T n % SRcHR A T ST S ﬁ-%ﬁww £ dptk e

ST WY A P UL pdles fE TG L B (FW=20384g) x;ﬁﬁ\cmmozm
i (FW=13.204g) » CHT2401 Fjtk i Bl 5 b it (FW=7.38¢) > ““ﬁﬂ B A2 Bedp
LA ARR - §300 0 BAASLY R LR o BRI B mycoids [ 3 Wk BT £
Ao ra v A2 RIS HRIFRZET AT RGN Y 0 F 8- e U E
o

P43 (Key words) @ {247 224 12 Bl 7] (plant growth-promoting rhizobacteria, PGPR) ~ Bacillus

mycoids~ % v (Lycopersicon esculeutum)~ % § (Raphanus sativus)~ i“ 8 |7 #F Ji& (chemical defense
response)
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B3-1 /REA e FE F4 L L

Study on the inhibitory effect of the spittlebug froth on fungal growth

5‘50&5‘ 12 Z’;i;fb l‘ﬁ’/‘__‘,.%ltifﬁ2
Shu-Chen Chang'?, Hsien-Tzung Shih', Kuang-Hui Lu®

VR ERR T Bk
Division of Applied Zoology, Agricultural Research Institute
HC R R S I
Department of Entomology, National Chung Hsing University

IR (Cercopoidea) EA 5§ A ibie ke |2 Fehis s » 5 A MrE— B0 Jbg 5 e
B TS ALL G R IE (spittlebug) o # 4 ¥ & 39 R 4EfL (Aphrophoridae) e ki & G Frdl A
LEE Y R ERPR G o AF Y RPN B L FuRIE, B 4RI (Poophilus costalis
(Walker, 1851)) & {7 8 & f iz R R L Feodrd ek 25 » S 7Bl 2 4 & 2 (bioassay) » # RH
RN 7 AL drdl E fee 2 4R3% ] (Fusarium oxysporum f. sp. pisi) &% > T IRP BEIrF
Z A7 Fps (chitinase) F: > ¥ 5 B 2 N-¢ fig§ § 4 i=ps

B ie- H o F A e RREN T A
(B-N-actylglucosaminidase) 2+t 7#1%% 30.3 £5.1 U/mg protein> 2+ % j& Rjg #rd| B F 2 & 07 it F]
F2 - o AFETRTRIBEEFHIERRPN FHE G S RS DR B .

B4t (Key words) @ 7k 38 (spittlebug) ~ 2 4= # % (bioassay) ~ £ ] (fungi) ~ %~ F % (chitinase)
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B3-2 LR E A FHE A AR FLERL P
Effect of non-pesticidal substance against Tetranychus kanzawai Kishida on papaya

| e 2
FRE T N F >
Hsiu-Hwa Hao', Wen-Li Lee?

"Er R BT LR TR A T
Department of Plant Protection, Fengshan Tropical Horticultural Experiment Branch,
Taiwan Agricultural Research Institute
PEF R A g Rty LAK B RRA TR M
Department of Tropical Fruit Trees, Fengshan Tropical Horticultural Experiment Branch,
Taiwan Agricultural Research Institute

A EE L, (Tetranychus kanzawai Kishida) % A A ¥ Lt i g 2 e A A H V45
Lo HIRRERFTI RO REET A S R EFETEMN o NIRGEY R E  BHRE
é*%%ﬁ?yﬁﬁ*#ﬁwéﬁg AL R DL AR ES THA A R L E RS s
o5 BRI R o ok R F‘F’i BE ($R) 2diiov 4t 3ok o v KA R 1Y
FXFR2A P e R R i FE99.0% F AR 1 E 3R] KD sk 2
Binfavuli 7842 7713%  His FpFalIg S A d@ 1 &> @ F 2253058 2 ZmdZis 5 23
BlHh o B R BT AT TPk LS 400 B2 HRE 200 R EL o s A Y L 427
2.0; B3 500 B2 F i e 20 400 B ¥ iE 54.3% 5 A B SR A 3 AR RS RH > 300 &
SRR TV i 100% ek o PSR T ARIES A AIL 1 SR 3 S ik
“fﬁ-’-’é&;‘é h¥aw g 97.7% b oo

M4t (Key words) © #! % X E£ % (Tetranychus kanzawai Kishida) ~ » /& (papaya)
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B3-3 fgimfh B - BEE MG OR S iE R
Effects of fatty acid salts on the mortality of Tetranychus urticae Koch (Acari: Tetranychidae)

FECHE S EF
Chi-Yang Lee, Me-Chi Yao

Frele R XL 6 R AR ITRY B4 e
Applied Zoology Division, Agricultural Research Institute, Council of Agriculture

P REERT O kB r AT Ao e B ERE ABRAS e R LY
f)ﬁsﬁ%’ Biew * 2 Fit o A2t i Y o FF AR B - BEE s (Tetranychus urticae Koch)
ENIR YT H o 0L AR R A A 0 A Bt i 82% b Fh4h (Sigma) ~ 30% 1347 47 E (Iph) ~ 85% P
F 4B (Iph (F % 80% + 31F@ 20% & i & 7)) 2 50.5% Safer’s " rfiér MM B 2
(Woodstream) 7 25°C 4 4R & 60% @5 2 7 72 3302 Pl - BEMES MR (F% 3 LCs
A 1.0~092~1.1 % 1.55mg/mL - ¥ *h 12 85% %3 jh 4h 8 5 L » Fag-k 2 aH 0 A BlRlE A
F 2 25°C 37 FApERAR (3060 2 90%) 52T 2 W ApERAR 60% 0 S FEAE (15~
202530 % 35°C) i T - BEERME R IGOR ST > B R L ARBIFEE TS A BH-
BLELER GRS G LR > A XAERREE ERAPE -

M 4w (Key words) © 7a %~p @ (fatty acid salt) ~ 4p ¥+ & (relative humidity) ~ 78 & (temperature) ~
= B i U% (Tetranychus urticae Koch)
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B3-4 © %%»;f—],» TRz Y R G 2§ EE S (phyllotreta striolata) e 5
The effects of exogenous methyl jasmonic acid application induced defense responses in radish and
its effects on flea beetle, phyllotreta striolata

My k-3 5%
Chen-Wei Chen, Shaw-Yhi Hwang

Had B FhLng s
Department of Entomology, National Chung Hsing University

FHPYR S F I GHPD EH S RE RS F S NG 3 6 DL F RALFLS
Advey B¢ L L A& el B P el & MeEELF 5715 (Jasmonic acid,
JA) > JA B2t - fifE b ek DR AR O E B EF o A W A L b b JAT R > T
AR ALFEF oo L3 ALANNY JASES 2 FNE@E g F N7 Rt § 7 T
Feofiaf o AEsAl® 7 AFFIm (MeJA) %% S E§ 7 B0 epf > RFHAIE MelA & #HE
PAEF P E S RBRAILG RS HR FER YARSREZ AR OB RS
rBAGL A HE Y 10 ml 15 mM e A F MR R It E M e T e s op b T
e PERIE > frdrdl g o B MeJA (560% 0~ 1358 7 R 7 E F fod il @5
A1 (5% “EEF (PPO) &% 3d wsdrildl (TD) 2F FEI S AE G P2 R B %4
WMo HEGFPGRIESF 0 F EE R G Y MelA @R BRI R H 358 7
X PG G PR TR AR (TR 50%) P R R BT o MJA MR i B 5 TR
FAZFEDEY A2 LF REERT FEL RO 5

-

K 430 (Key words) : %’-’fw‘ TR~ Ry & F iEE 3 (Phyllotreta striolata) ~ % a5 § i* %% (PPO) -
3, 3w A (TI)
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B3-5 & ﬁi&}ﬂ“i‘\’fﬁ FH 7 e RS QA S a4 2R
Studies on the predatory capacity of predatory stink bug, Eocanthecona furcellata (Wolff)
(Hemiptera: Pentatomidae), to various Lepidopterans larvae

TS Y PO LT 8
Shu-Chen Peng, Kuang-Miao Chang, Sheng-Chyuang Hwang, Chia-Pao Chang

PR R ELR Ew AR L Ly

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

+ sz efth % (Eocanthecona furcellata (Wolff)) ~ fEx & G5 > HF A2 S AHRF T A
IR G2 T HAFF D e p LR p 2 plep Ao A UEHEp Y BRI RS
Foo BA2 RITHRAEER TS cank g2 RRIEFY Y TERAFILTEY L
FF BRSNS e BT N EEE T AR Uk (Pieris rapae) ~ £ X R fi (Spodoptera
litura) % -] Fi& (Plutella Xylostella) % % J 2 17 ¢ o @8 B Gh 5 47345 sqnefods 4 4007 b ok
L HoHF aad o LEMHEBRRES D HEESRP {1af (Limacodidae) ~ & i fi
(Lymantriidae) ~ & ¢ (Arctiidae) ~ & 1 (Noctuidae) ~ = 2§ (Geometridae) % zr s ft
(Zygaenidae) % 4 Ji¥ G40 BB B % Hm > Kol R F AL S AR HBe Y JI00 ¢ E
Mo A ASSEFHESHFPRE > RWARA 2 5B [ g3 FERIT RNl
AP EIF e p s Ea T Fi I L BRI RDFASCARFF SR - EFATH o

b R AR RS Recnr S R g Gt 0 A7 G 4aY RSP 0 RS SRR mms
FAINE UITY RN ST SR S

B4t (Key words) : & stz ejt % (Eocanthecona furcellata) ~ 3f & iv 4 (predatory capacity) ~
sz % B (Lepidopterans larvae)
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B3-6 F NEERIMAGEREI B I RADL PRI TR
Application and evaluation of biological control on Aulacaspis yasumatsui by Crytolaemus montrourieri

Flg i ' EE R A !
Po-Yu Liu!, Yi-Yuan Chuangz, Yuh-Wen Chiu'

RRFEAFIFFEIERRL S )
Faculty of Biomedical Science and Environmental Biology, Kaohsiung Medical University
CEr L ELA R € Fan L Er s (FHRBN

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

* < é*&"j‘é R4 g ZRINE (Cryptolaemus montrourieri Mulsant) %3 i (7 LR & 32
102010 £ F A3 %l % B0 WA 1 BA (ulacaspis yasumatsui Takagi) & F 2. fReBEth b BL%
d\?}é%f\ﬁ; BFRAH[WEFTHEABE 2G4 B Lo {ME 513+£055mm-48 % 3.25+0.49
mm > 3] & #FFA) fﬁ’}%g CA TR £ %+ L ii%%"‘év’ﬂim}ij’:fﬁ AR AN s
Rpgd iy A8 L[S REE S IRERINGE R A e G 2 R DR
PLRd CEERI S HANI ZAR S REY T oS AR ﬁ%ﬁ.%"l%ﬁﬁ
(Pseudococcidae) 1& 5 4 17  2ZEAL 18 &30 A4 B S HR X f (Mealybug Destroyer) » iz > 3 = 1]?:

Be* e f I ARAN BB E w2 GRS WA 1AL SV B FRE FEE

Fo- WS4 F L %aﬁ%%%xﬁ%mﬁﬁ%ﬁ¢ﬁié fBRT i R R HITA -
MHthE R AIPRG T ARASC BHORARRIF S - RV EFZEZMRASA AR
LHERATERSZORATRPEILRT AR PP ITEEY 222 f RE
oo WERBRFRA N T REER R EZ SR F G I PhiEE T T - H
BB R e B a kY 5 [ B GV 7o

M4z (Key words) © # ## 75 (biological control) ~ F < *& &R EA B (Crytolaemus montrourieri) ~ #&
8 B A A (Aulacaspis yasumatsui) ~ - K gk48 (Cycas taitungensis)
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B4-1 {4k # -] 22 (Quadrastichus erythrinae Kim) 2_ Eupelmus % 2 32 (S| #4) v # 2 5 2
EANS

The biology and life cycle of an Euplemus parasitoid wasp (Eupelmidae) of the Erythrina gall wasp
Quadrastichus erythrinae

Hap s ~ 7k #
Yu-Che Lin, Man-Miao Yang

Rz @2 Fr B85
Department of Entomology, National Chung Hsing University

Pl 5 - 2% (Quadrastichus erythrinae Kim) 5 i7#& k€ p %
Gik-or A0 E A el B WeE 0 R AR 23N E X
%%ﬂﬁ%+¢m%iﬁﬁﬁi5pﬁﬁé
sp. (% & ]

Fl Bt e e hg)%&ﬁw*“ri
SR o R b el ) R R g
i Eupelmus sp. (*z_| #4 #* Eupelmidae)~ Megastigmus
3% #+ Torymidae) {r Aprostocetus sp. (¥ | #24* Eulophidae) - = § % 5 *tF 2 Lo £

Eupelmus sp. R iZ B M3 587 B3 % AP 7 4 H L FHEF %&i#ﬁ%‘f/@ TEEHAEYL o
Eupelmus sp./> 48 F 4 B 0B 59 B {4 H - om s B 17 3 20 p #7045 -] omp B
F60% 1 enf [ RS S MM o P MRS 0 T AP A o SRR AN E L A R
MBS P R BRI PR 4 0.484%0.044 mm o A 0B BEE R 0 L BB A &R R
G AR REE S PR B RSP RN 25 C AR Y S A 817147 %
W I 844077 % v it X >l gd Fu LRI o A FH 1 10% BT RS TR B A&
G307 35 10 X b ARG HRR ilﬁwﬁwﬂ#lﬁﬁuﬁm]3%°ﬁwim s A&
4T R > L1 ) # nﬁd,% ﬁwwyﬁ 1 & avpltod NEABE RIEL
SR EEH AT cnd S n] 2 PR o i ip] Eupelmus sp. ¥ . 8

MR eBRAFANEBEFIZF A
BEFLINWAN R ARFEFEN AP I0EEF iﬁ*i?ﬁ’ﬁ%@—ﬁ‘ﬂﬁ*éﬁ
ZAigFA

M4t (Key words) @ f14# - 2 ~ Eupelmus sp. ~ 2 75 ¢ ~ A F ~ 4 H 175
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B4-2 2 2 F ¥ 2 FRAHRARBIRFAPELFAY
Studies on various soil texture and depth for parasitism of Dirhinus giffardii (Silvestri)

(Hymenoptera: Chalcididae)

TR L P
Yi-Hui Wu, Sheng-Chyuan Hwang, Chia-Pao Chang

FRREELR R R R Ly

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

¥ % B ) ¥ Dirhinus giffardii (Silvestri) % & = % @ ¥ Bactrocera dorsalis (Hendel) 4 # 4 ¥
(pupal parasitoid) » A4 HE X RB P B2 Y P2 2 F PSSP WEFLF2AT A5 F L
FEOAFTUFHFEHARELA S FWUNARIETF 22 R FAY RN RBREL S 5
BT chE A G4 o 4020 BN RE M A kS M 4% 3 i3 3R 440% 03 2 A
I EAFBIFZAHBIRIEFRTI3-5-10cm? > {2 16 s - FkGEHr > 2 F2
FRERFCERFLR AP FAEIE S ZAED > B I +40% 2~
I AAHIFERMEFRENIEH A FAEEENR > LAREIPFR L3 SemFA RLG R
BFEFAR FRI0cmeEAF 2 BeE il  wivg F230 > 3 3 F]5 Z-RF M PR
Hokad T REARB AT HFLF L LS %P s

423 (Key words) @ 1 X R B | 3% (Dirhinus giffardii) ~ 3 3 F ¥ (soil texture) ~ 4 HIFER (soil
depth) ~ # 2 |3 (parasitism)
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B4-3 5 FEIGIRICHE LI HIrF 2R DR
The effects of Phyllotreta striolata injuries on radish to other herbivores and natural enemies

fak FE FER
Yu-Ang Wu, Ching-Wen Tan, Shaw-Yhi Hwang

Mev et g pg s
Department of Entomology, National Chung Hsing University

W Ed RABEGT AL TRAED EF B SR AR EE L3 TR

A
AEBERT H I - ,glqufgjfﬂ* L*rs&ja'rwm%al,gi BEFLXFTEAF A HF-E’J’H%"—; ,g,g
fots B @G Gl A 2 WF PRSP ECE NI FARAIF S Y HF L DT m 5

BHEHNESEES Y N AN FARFARDEL RERT AAPL Jﬁlﬂi 7 o SR
oLz iopla F‘*;‘f_ﬁ_%—*‘?&a*ﬂ%%fi#ﬂml‘ﬁ%ﬁ @b"’fﬁ"—*‘?’*mt TAER ER TR NEY
ﬁﬁﬁ%oﬁﬁxﬁw%@ﬂ»ETﬁagﬁwbv_F%w;%m%\w 3 0% 50 REiE ~ 2
%ﬁ"44§£ﬁ“1“%?’%iﬂhﬂm”ﬂ—%ﬂﬁﬁiaﬁﬁvlﬁ?20%*&@5%
FRRG PG 24 ) PE 0 SARHRIP PR (TR PG TG L AT e X F AJE o &I B S
M B P ARD M (Pieris rapae) YEH R T AP BRI RK  BBRFIEF SR A EHE AR
W B F A R B5RINA 1L Y-tube BlE R G S - M F 4 FIE Rt (Cotesia glomerata) &
%ﬁ%%wﬁ°%“’4’UWW&+%ﬁ#%WME*5nﬁ%#m%%’T#uGCMS¢ﬁ
et P FIRI G - B AT 1 £ $ Beta-caryophyllene i § 5d 34 3840
mAL oA HRNSELFF TSI L AG TS €7 AL DRI DT HETT LT
Rl EP AR R > Y LFE DT JRIIF R L S T L R RT R

°ﬂk}fx

R e

M4t (Key words) @ & & £ 3 (Phyllotreta striolata) ~ P * % 6 W (Pieris rapae) ~ ¥ H-I% e id
(Cotesia glomerata) ~ 1&.4» L5 = (plant volatiles)

1
0
N

H
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Bd-d f4 HH TR RS ST AR RD LT
Studies on the improvement of health, promotion of quality and quantity of crops with the application of

Bacillus thuringiensis

CEERE T ERLLE RS Fal
Yueh-Feng Hsieh, Suey-Sheng Kao, Sheueh Kuo, Ching-Chou Tzeng

Aotk ¢ BEES 3 R5% 0T

Taiwan Agriculture Chemical and Toxic Substances Research Institute, Council of Agriculture

B+ B (Bacillus thuringiensis) “,% TEG R - PGkt B E A S REERIImE W L
¢ it ehvilep e B (Indole-3-acetic acid, TAA) ~ " M2 ik R h 1-"= Ak}
(1-aminocyclopropane-1-carboxylic acid deaminase, ACCD) ~ # & 2 3 ¢ 4833 B30T rnq”,{@ﬁir
B (siderophore) » ™ % B 5 73 #41¥* (Phosphate solubilization, AcPho) * 4§ » & iv % = i & >
MR PR 0 R ILEEE S 4 £ (plant growth promotion, PGP) 2 x4 o A 7T iEH 3 A I K4
FFR > FH AT L FiEFF o 2 PCR ¥ FREEL e iRk 5+ A7 % F IR 3 ik
Ftk > 27 A2 TAA ~ ACCD - siderophore ~ AcPho % 47 B2 K F] o 122 L2 pI3# > 3 i@ Ak A
FIAA i 4 SR FRCEHAKRAERE A 422753 kAR (12.13ppm); 22 ACCD i 4 > 1 B
FtR#E i o-ketobutyrate kR BB o M TR R PIE 0 A2 q‘i@ﬁ."/- RpmE i 4 0 BR A3
BRR RIS PR o MU EEERARTR 100 B o f EARE A2 P eng oo ek o F R
SR FRHRAER FRFEREL 30 MaEL K2k B SRR AES L
BHRBER DT HEFELE A A-B- FRLFERAKRE Y  EHBERR T EFE
AL Lz FBRZFRFRAEYRL  raREF A EELLL -

L5 MR VE

B 4kie (Key words) : & ] (Bacillus thuringiensis) ~ #3lv-2 e (Indole-3-acetic acid, IAA) ~ 1-9%4
%[ - % e %% (l-aminocyclopropane-1-carboxylic acid deaminase, ACCD) ~ 4t 48 4 7
(siderophore) ~ ;3 & i€ * (Phosphate solubilization)
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BAS S a FRAFEHIEARTATHLDY

B
Effects of rice varieties and husk integrity on the reproduction of major stored-product insect pests

i E P 2l i 2. kg’
Me-Chi Yao'”, Chi-Yang Lee', Ming-Hsing Lai*, Kuang-Hui Lu’

"FRRRELR R ERRTEY B
Applied Zoology Division, Agricultural Research Institute, Council of Agriculture, Taichung, Taiwan
TErc R FAR § R ERR TSR
Crop Science Division, Agricultural Research Institute, Council of Agriculture, Taichung, Taiwan
RN RIS
Department of Entomology, National Chung Hsing University, Taichung, Taiwan

PR oA FEFT Bl i = F R E A 0 AT IS B RTR L Bt b 1B AT 0 fEEW FINRC R

‘*éﬂ?@“' FRABRAG R T A u%%“?fﬁm%;ﬁg AL SRR S LR
CFEFEEHEA R R ﬁ_ » #& (Rhyzopertha dominica) ~ F % (Sitophilus oryzae) %* % i&
(Sztotroga cerealella) » 7 2. B o M A Bt S (FAAR) AUER L =BT H 45 18
R ﬁm%ﬂf*fﬁ R - =P _rﬁ O8LY Roardh B EZE FAA e 1157 Fadd i
FRRIE AR TS Sd 1L 50 01052 a4 5 oA o ¥ EHE TR L £
r—cﬁ??ft:*" AR ZVREBTAFTASTOMNFRAT AL SREEN 2R AR S 7R
B BB ABCAREE NS H P X U B EE o A FRAE R Z S 9 5L 10 #F %
= 45% ST RS ST8 L AREHRAFI 23 L - ARKESET ffe*”“"fél fe i =
mE AR 77?‘ %?uﬁ:']‘iﬁ%‘, :‘g&ﬁ?i&

'mh"é -

47w (Key words) © #5235 &8 (rice variety) ~ £7 B2 M (husk integrity) ~ 25 & (Rhyzopertha
dominica) ~ #F % (Sitophilus oryzae) ~ % & (Sitotroga cerealella)

422 GRS =R



Cl-l AR AR FE -~ FF U0 F 3 b ivp 24 b2
Life table of Spodoptera litura on three different host plants: cabbage, taro, and sesbania

;@g}\_ﬁ;‘/’,ﬁ/\ N A
Nian-Jhen Li, Shu-Jen Tuan, Hsin Chi

Mev g pg )
Department of Entomology, National Chung Hsing University

# ik (Spodoptera litura (Fabricius)) 228 PB T B v 2T 5, > FLH &3 FiFsH
iiﬁ“iﬁgﬁ*%ﬁ”&4ﬁ$ﬁ%i*7ﬂ°i%%%i&%ircawﬁﬁ&wim%
IRB T ’Zﬂiél R A HFE-FEgi v %"E:ﬁ_] fpitd F2 A EFTETmo R AL
R FTEF BRI AR YL A AR TR LS LY G0 F 1740 L
BPAEF 126 PR hTHECE L 0 FA W%%ﬂfﬁEWMBSﬁﬁﬁé’%iﬁ%ég
%iﬂ’fa’ 30114 R sdbt  BEFLE AR AL ERET 0 A FL L ERES R

LREE () 2 HAEMEF (1) 295 8 F 0 A B 5 1893.2 offspring ~ 02374 d" 2 1.2679d" 5 @
BEEE L A& X £ B 5 1361 offspring ~ 0.2295 d'z 12580 d'; o kpER (1) Rl fiall;

31.8d % »»9—;_‘312dp§va"?*ﬁ%ﬁ‘—§§_§l xR o *‘li—t‘f\?ﬁ'*l“%“i“'ﬂ
CRSTERCIA F ﬁ“'/ﬁﬁxibot+_-~wk’“?*—iiF"“‘%«W"f-‘-ﬁ*i’”ﬁ/ﬁ%
yﬁiﬁﬁ SED e ARRIBT AFTGFEE IR AAR IR F A PFLAATEE L T
BRI ARAPH a0 FLEW TR 2 R TR A S ARRIBNT TR T B R

;Nﬁ@’&Jaﬁ%%%nm’¢%W#%ﬁﬁio

M4t (Key words) @ #L % ik (Spodoptera litura (Fabricius)) ~ 4 § (cabbage) ~ * 5f (taro) ~ @ F
(sesbania) ~ 2 # % (life table)

Bt e 423



Cl2 AR BN ERAFT2 304 48568
Outdoor Life Tables and Consumption Rate of Spodoptera litura in Spring and Fall

Z Y% Bk A N A
Chung-Chieh Lee, Shu-Jen Tuan, Hsin Chi

Mev et g pg s
Department of Entomology, National Chung Hsing University

# it (Spodoptera litura (Fabricius)) 3 R ¥ER2 2T H2 - > HWHA L7 5 400
Fro o iipEERz DA AREHARRB LI R BN AP —\3‘3 MG F S FS
FRFZNASERFRONTAEFRARRBIE P K F TR ER O RIFE

FLGEF R AF  RENEESE B EET A5 E (35 23.6°C)’ BB TIgE T
2742 % 5 #F (35 283°C) 5 1896 % - d PRI A B2 FEFANE 399 2 533% > p A
3 72 5 (intrinsic rate of increase, ) % 0.1317 2 0.1546 > L 3o (g 2 4743 2 3458 < » 2} 78
% (net reproduction rate, Rg) 5 505.5 2 202.3 (offspring) » f%ﬁifaf* % (finite rate of increase, 1) 3
1 1408 2 11659 # B TiamBa§ L 133.65 2 165.07 cm’ o & fu;Lln\%‘r v B E 2 R AN E BB

BEELiE HRFNED - m,ﬁ'_&w WEFORAXRBNRF L F T HRREIEE
ﬁ’*’ e A ARAF S G o RFFEF A E S PHEL FTE s Fla RS AT A 2 P 2 %
PR SR B

M4t (Key words) @ A X & (Spodoptera litura) ~ # ¢ % (life table) ~ *%% 4 £ (population
parameter) ~ B~ & € (consumption rate)

424 GEEREH =R



Cl-3 BRZEHRT o sty 4%

Temperature-dependent life history of Pterophorus leucadactylus on sweet potato

me & gx g2
Wen-Hua Chen' ~ Yu Ling Liu®

IGEEAN = S
Department of Plant Medicine, National Pingtung University Science and Technolongy
IRV BAE R RS K
Department of Entomology, National Chung Hsing University

AEF 20252 30°C F e TR 0 kiFH 120 1 12D 2 Ap IR AR 70+ 10% 2 fEF A & f
POBRRY ENIREFTHZ APE LRI o d BHRESEN 2025 2 30°C TR T P2 it
Foui 513-75% 738%; m &g v p 20°C¢Vﬁ'k}_i 307 P Bk ow HF3uRppie B p PR A
AFTRAERAL Y 133{\7 13 1°C 5  »afh B~ % 5 205 14-208.3 p & (degree-day) ; “E ¥ i§
/*;i—J FHET P EREMGFE FHFALALL LY F:m.ﬁ&w ° B 2025 2 30°C 2 & ey i

B 5 035038 2 047 - f #-4 E Fligiza 4 pdo4r 302025 % 30°C T8 T Hp
,__igm—, (r,,,) JT 00996\021175 0.1801; % # % % (R;) 11 25°C 2. 118.48 5 B » @ 20°C
2 3758 5 B “"l‘éi‘éﬁmﬁ (1) A 55 11045~ 12356~ 1.1972; T 358 SpER (T) A 5 5 382~

2278 2 20.78 B -

B4t (Key words) @ v 5 3348 (Pterophorus leucadactylus) ~ 2 % ¢ (life history) ~ % # 4 &

(Population parameter) °

Bt e 425



Cl-4 % #£4% (Oligonychus coffeaec (Nietner)) tiEfH 2 4252 2 g P §
The life history and fecundity of Oligonychus coffeae (Nietner) on wax apple

Mo o~ FRANEE 3P AR
Wen-Hua Chen, Yu-Ting Su, Chao-Yu Li

R R A LY
Department of Plant Medicine, National Pingtung University of Science and Technology

% £ 4% (Oligonychus coffeae (Nietner)) >t 4514 & % (Acari) ~ %42 (Tetranychidae) > 5 &
Prt 2T HEFI P REF F w2 5 AR P2 AEE 1254001 o &
BABRIWES LG RN T2 EP RS o REFERE VR - AL 20 2
25°C ~ 4p ¥R R 70 £ 10% ~ £3x# 12L : 12D 'rfvﬁw L7 u% RfEEH2 ¢ 2 EHT - d 3
HEFFars et F A UE 975 % 942% 0 B 20°C TR T ‘f’ﬁF 94 p ~ %458 28 p ~ W E LS
H22pP ~f6FIBH28p ~d PHETI du%%ﬂf 170 p ~2223453 &9 197 p > ¥Rl X Y
195p » Fvpip gaerg 2 - 2% APE o w5 219 % 35748~ f;‘iﬁirﬂh 5072 Ak Jﬂf &
H210p ~F¥pE p AP EZ - 2B APE LB L 1.82 % 33504 25°C g pEerdy 6.1 p ~
2iRH 18 P ~wEURE 15 P ~ (S FRH20p ~d PHET I sk,%’,% 112 p > z2=2d%% &9 145
Poorpig LA §9128 8 ~EppEp AR R - AN APE AU 339 380k S S
0.77 ; #\i&—%‘%ﬁv] 132 p ~5vprp AP 82 - 48 F%E o ui 2582 28063k FEISE
PepA et gmod 4% ?ﬂ‘ﬂ@ﬁﬁ']ﬁi fmE AT B % 2202 25°C TR T ap RS (1) A4
BA 001 % 018~ #EiaS (A) A% 3 L1 2 120 @ E#mF (Ry) 1 25°C % pFe24.32
W20°C R TN 16 58 0 A - 2 R IR (T) A5 5 2625% 1735 P -

%.,
X
pe
=1

M4t (Key words) @ & E 4% (Oligonychus coffeae) ~ # 7% 2 (life history) ~ # “P £ (fecundity)

426 GEEREH=TEHNY



Cl-5 e &% fifrr el 2 4 E Y
Life history of Cochlochila bullita Stal on Basil

M F R
Wen-Hua Chen -~ Li-Ning Liao

CER AN A 2 L Y

Department of Plant Medicine, National Pingtung University Science and Technolongy

& B4 i34 (Cochlochila bullita) BLiep s $4454* (Hemiptera > Tingidae) ; » 65 ~ &y =
b FALAAUNRN T B A2 F ARSI S RS HRS SR AR L5 AE
BosldeRm2 gL o AT E L RP (Ocimum basilicum L) 5 F 1454 > 2+ 20~ 25 2 30°C T
BT H A F 02 30°C 2 TT% 5B o m Hypi g v p el ime w i 4572541770 > A&
PR LWL 458254175 p B A RERT M2 FTPERECEARALF DG i DR
foodpiid PT A FTIRR MIE (C) 2 el (K) A5 157°C~286 B A R
13.8°C~285 p B o 7= F 200 25°C T2 4#E H 553 0 iE 10.6% © 20°C vpae T 3524 & o 5] 4
647 %2 693 p ;25°C 5 663 ~81.8 p ;30°C TR 433 % 699 p > d pt ¥ wzpft Ti5d &£ 40
PR 0 20°C TR T2 AP P s AP 2 A ris A w] G 109463 2 74 p 525°C T 5 6.4-54.6
B59p ;A 30°CHFRE 48382 250 «c BAPEIL30°CF L B2 2227558 0 @
20°CF 2z 3945 dile nafid HLdahie BT pifz REAE R ELAF (Ro) 1 25°C
F2. 107.84 5 B% 5 P RHAS (1, ZEBHEATF L) B2 30°C FE L AN G 01374 &
11481 ; T35 SR (T) 12 30°C 2. 34.06 p % $i® o

M4t (Key words) @ ¢ % %44 (Cochlochila bullita Stal) ~ 2 % & (Life history) ~ *%# 4 £
(Population parameters)
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C2-1 = B ¥t (Papilio memnon heronus Fruhstorfer) X & = 4 1 42 45 3
Study on the rearing of Papilio memnon heronus Fruhstorfer with semi-synthetic artificial diet

apwE epz S mER  wmBAT T Alpa!
Ching-Wei Chien', Ming-Hong Ji', Su-Chiung Chen', Sheng-Chlh Ou-Yang®, Bo-Ai Chao

W B EES
'Department of Horticulture, National Ilan University
Rt R

? Collection Management Department, National Taiwan Museum

~ B W (Papilio memnon heronus Fruhstorfer) % Fi X & A 2 &3 [ » 2 wH & 45 3 3310
5o i B0 25°C~80+5%RH- 12L:12D 2. 4 £ §a49% » & 11~ 2 4h (Citrus grandis (L.) Osbeck)
EPAZFMERE ) BREEHET RS Z I AP ERESF LA A TR T
R ou 16% 22 483% 0 4p £ 323% - L & A 14l B L E TR ‘f - #
m.m’? DEHREXFHRFEAR D HAYREVEI @D T HFLALR - F s
PAFE O BREIG> ARNGEIE RIS FL &A1 M uH E47 % s g3
LA L AU o BRI 2 B T 3L e B K AR TIZS% B F fr?#'*' ME 5% B o %33
THARIE 716 p v T{elll& 20 p r2 b SUTHRI= 2 Bl £ 8 -2 {32930 534
FIERF AR I~II4 % 5 63.67 ~88.33 2 6433 p » i 4t I‘ft‘]]ll AAR oL LA
b g 4 Eiﬁ%&mg;gg:gg@%@u—a e ¥ ép%iz y e L & A A 1 AT AT A& ;g;i;ﬁ.o * %
BRSSP S o

M43 (Key words) @ + B ¥ (Papilio memnon heronus) ~ + & = 4 1 &L (semi-synthetic artificial

diet) ~ %% % (survival rate)

428 HEEES =R



C2-2 B R ¥~ B ¥k (Papilio memnon heronus Fruhstorfer) # 5 2. #2358
Effect of Temperature on Development of Papilio memnon heronus Fruhstorfer

B2 E bt -oMmENE 3R A
Wen-Hsien Tu, Feng-Shi Chen, Su-Chiung Chen, Tsung-Yao Tseng

Rz s~ FREF K
Department of Horticulture, National Ilan University

AEFH TP B P AR SB[ E 15520 25 30 2 35°C~80 £ 5%RH~ 14L:10D
V;n%ﬁﬁ” > R ¥F (Citrus limon (L)) chE P HE S 47 H 2 B 30300 L ik BBRLAH L7
BERTHET N BE AT 0 12 20°C freniit X ,; 54% > @ 35°C & g Pemit o ¢F 3 33
EAAM25C e EFRF H 67.7% @ 20 fv 30°C ¥ = A 2 - msm;, TR L R 15°C
#%“'\'iﬁf”“ AWML THFETH O PEEARALR AR D LAPFTEFAFRERLFYTE
Efﬁﬂﬁﬁf’&?fﬁ‘. oA BIEETIRAER > P 1137°Cr - 2 T #%FH A EE 1499 1441 ~ 1534~
14.19 2 11.05°C > i & 5 15.61 > “? 3 47 13.65°C > & I 5 »fgif > 75 70.19 p & 5 - 1 7 &%
BB 5 4370~ 36.64 ~ 3453 5541 % 14003 p B ;4 5 15246 p B 5 P32 4d 5 53045 P B o
BHAFET O OBRARAAREARAT-IIHYAT LR PALREERYIMEAT Y ASmm
e e B REAT A - Lo d BT TERRRIET 0 M 25°CASEE L B K

HUE R o

M4 (Key words) © = B ¥ (Papilio memnon heronus) ~ i§ & (temperature) ~ 3 5 (development)
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C23 HEfIE it §Inmb 27y
The Study of Bombus eximius Smith (Hymenoptera: Apidae) Pollination for Greenhouse Tomato
(Solanum Iycopersicum L.)

332 k- A7 e
Ching-Chen Li', I-Hsin Sung?®, Ping-Shih Yang'

EUEE S AR S E 3
Department of Entomology, National Taiwan University
PEEREELR VR L ey
Miaoli District Agricultural Research And Extension Station, Council of Agriculture, Executive Yuan
oK Ll fBAE Y o M E i3k (Bombus eximius) % 3t4P% ¥ %3 (colony) & % v i
FLFFREREAL o FIcAR EARFEORE PERRT U OFT
IR & 0 IR TIEE o AR RIS et K R AR NS 30 B R BT 0 (R Bokeh
BEEE NG ELIT S B RSB RS (p<0.0001) WA fopE R
Aok vk iE (p=0.0007) o 2 i f drenie B o i

F”Tg
SHAT LRERERB

ko

FERBR o LR
g g 3o E R, (p=0.0006) -
SR RS o FR > R FERBEREL FIEET IR KA A A X R F AR R
7o

M4t (Key words) @ # 3% ji & (Bombus eximius) ~ 323 (pollination) ~ # 4+ (tomato)
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C2-4 sl i-Fla b AFHFETLTRETADE
Identification and population density investigation of thrips in Phalaenopsis nursery in Taiwan

Bk A /32,1591 ~ 3 i;/\
Shu-Jen Tuanl, Jin-don Pan', Chlng -Ling Wang®

LERE I T
Department of Entomology, National Chung Hsing University
PEr R g R ET

Taiwan Agricultural Research Institute

‘:h}

;,%*ﬁ_miﬁf;?ﬂ{ i ﬁ%%" X s @ éﬁiﬁﬁﬁ A ;_, I% Bei®d ol '?”Ti\‘i"“ =gl 7ff:L 90 -
FoREF ek L 0 R FDA2% 0 EERFE TR 0 24 152 12% o #0 Ltfa?
Bl P o Iﬁ.ﬁ?'ﬁfﬁfr Capsicum ch10r051s virus — Phalaenopsis (CaCV -Ph) ¢ i = = 7= & ce % »
¢hEa FaE bR g T Mt HRF oA B E K o 1 b :f,;‘a:ii 3t Tospovirus » B
AR S B S o B8 T B EA > N E AN BT AGSGT o SRR ES
Moo @ h F I BES AN L BIRAOTE R S 20 2 A AR TR A W g Bk
[ERALER WEI‘%*’FW~'$5§.—57%§#T':H EHF ERBSED D ZHHRE 5o iy R4 BF
FlaZpl 2 BAT14 X - TRI®E > ZTRTPIHAFT R KT 5d Xylene 27T > #-J 4%
» Honey’s solution ‘@iﬁ?’%ﬁﬂfaﬁ\“*%?} B st~ 100-400 B E> B £ 3%yt 2o %
(RS 'Hifwﬁﬁwu’j"#ﬂﬁ@"@]%& Bl o B EHKEAL? 247 & [1-12 7 l‘?p,&n]
BEfcE o o |‘§7~krd]p/<n_&—l;— IS Sl Fﬁ?l‘&sﬁ-%’.\kgéﬁﬁﬂd ﬂgfﬁl‘%‘,%@ﬁﬂ,g&gﬁ
B oo TR RIFI A B G T h S Mlcrocephalothrzps abdominalis «¥c® B % > @ ] % @] B
Scirtothips dorsalis Hood 2 7= 4] & Thrips hawaiiensis 5 2. o &%t % & B 3 0 fA 4] B fafs oo
BiE% -

iR

“J [ER

437 (Key words): ki ii-f7 (Phalaenopsis) @] % (Thrips)~CaCV-Ph~1£% 3 % (population density)
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C2-5 -~#i-h B ENGRF2AH
Research on the alarm pheromone of eastern flower thrips, Frankliniella intonsa (Trybom)

EREE A Y R
Chau-Chin Hung, Chao-Yi Wu, Wen-Lung Wang

IENSET I T L ER T2
Department of Biopesticide, Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
COA

*’ﬁi

RS FAZ AAHENFRFLFIFRF O NFAARFRZ2[HLZE ARV GG 5 ELSR
S5/0-5 FH SRR S A AR BT TS ESFIEFALILEANL 2 II<3
VERECN R end S S o 2 AR 100 ~ 200 ~ 500 ~ 1000 ~ 2000 ~ £ 8000 ug % 2 &
R ARFHEOBETRS 2 A S EN 5 K% % Mo Y 2000 ug/tube F ARG oA £
i AL ol sk 75 SR A TR fi’#?'i—é‘r*’“f*os‘&%% L ”'-"»%}f‘—ﬁl%ﬁ
P32~ 4568 10 F#PF 0 RS2 I KR *"“%F%ﬁ%b‘é_;‘lo%ﬁ—ruiﬂh g lage]
%"rh»’?’w‘*‘J’ﬁﬁJM;:%ﬁq FHF O gl B EXD LT RY ek 2R d b
hoAEAE R FTE S E 2 AT A ATHE RS Eéﬁ@;@;{%&gﬁ;ig‘ﬁg j\;:l‘-,;d s
M‘: pwfwiﬁ”@éﬁmﬁw hdt S H e o d I EE b G AR B ATES 2
BT o f R B m?@m%mﬁ@»%ﬁ CE 3 EY L T2hri r 3T EiE 93.3%
gl hr%»xﬁ%ﬁﬁw»v+#an% TBE 9% T 548 hr 11 F { BiE 100% -
E4#E4ﬁ&&f@ﬂg*“ i?w%%ﬁﬁﬁ4§§ﬂ5ﬁ§Wﬁgo

/1

— T

=
Il
O

B
gy

P e
B
> 5 m@

=y

=k % ok
fwveE 2E
° v

’
“
- =

o

i

R
-

LS

g1
]

F}-
—

L W T L 8
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oLy
1 TW

beiol
?E:ﬁ

o 3y
SHe
5

B 430 (Key words): ~ #*C &[5 (Frankliniella intonsa (Trybom))~ ¥ 5% % 7% % (alarm pheromone) ~
4 ¥ ¥ %_ (bioassay)
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C3-1 % 18 .5% % s T Berastagia sp. (Lepidoptera: Pyralidae) *# 4 # £ 3
A Study of Biology on the Berastagia sp. (Lepidoptera: Pyralidae) from Taiwan

R A S BN ES R
Liang Wei', Cian-Yi Lin', Yu-Chen Lin'?, Yih-Tsong Ueng'

CURLEE S S 5 £ g i
Department of Environmental Engineering, Kun-Shan University
IR EeP|
Fu-Shing Elementary School, Tainan City
EEFHEBEECRNBY G - ﬁ_%i%'fim,ﬁ (Phycitinae) » H vjs iE f’*;?;. NRGE L A e
b B BREAING L gL {0 ARk Cryptoblabini Roesler, 1968 ; #v &=#% 11 i% ~ fs425%
10 i > mizgrisiedns My 2 My ™ ~ P on it e e A s aai v @y & > Luisigh
Berastagia Roesler and Kuppers, 1979 » 2 & #enitsedr > p 2009 & 10 * 4= 3 FE& O * 1L $E34 8 %
HAPE o Wt sid (Berastagia sp.) Fwpg A PH 259+£3 B (N=2); B Penimit Y
99.6 + 18.6 -] ¥ (N =68) » “rPerimit & 954% (N=262) ; 1i# 9 10.1+1.6 * (N=123)> gz
Paefanihil HFEALAR >vpppu Z 1Ll spEV A  APT I HEFLE (P=
0.012); * HenziE s 148 £ 62 % (N =174)c AL LFH X F2 Lad ptiafk® ok
3,676 B ARE ® 0 § KRR RIES60 £ 2 2 §H B fEopmigaii o g h H P 0 1,886 B R
¥meaezad f?*ﬁ AR TIES B 1 o et BT E 205 B I S s §oenk
#2hr Ble GEFBE XA OIS 2 33 aomigike E ’fﬂ#ﬂﬁﬁﬁi% Wehe x5 707
B (9375%) F1 A 48> 7F 363 BE & p,ﬁi}li“t“’rﬂ”ﬁ376 He > 2B Eaan
v ] Bpaigafi e f 0 K3 341 B (9 18.1%) 0 H K E 2 Gnmegaiit g 16 B (.i<] 0.8%) % 3 &
BFIL RIS 1B ofe h 3,628 B EEF K RMAF AR BIER S EEF 5 1,495 B (X 41.2%) -

B4z (Key words) @ 3t ¢ 50df (Berastagia) ~ sadf I; #* (Phycitinae) ~ 2 7% ¢ (life history) ~ & & 5
(borer damage rate)
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C3-2 =7 L7 ¥ v kP &
Termite survey at Chinese pangolin habitat in Taiwan

Foegr s kip s EAC S KR’ gRa !
Hou-Feng Li', Jing-Shiun Lin’, Yen-Chiu Lan’, Jai-Chyi Pei’, Nan-Yao Su'

'RRTEAEELTERASE
Entomology and Nematology Department, University of Florida
R B AFE RIS o f T
Institute of Wild Life Conservation, National Pingtung University of Science and Technology
CERAERRTRESI ALE X

Department of Leisure Resources and Green Industries, Leader University

o %% 1" Manis pentadactyla Linnaeus % 5 S M EHRLFF LB d of SLH 4> d 3070 &
i 2 Ul SR i Ik i LR R
2 Fxf’ﬂ"‘v‘h:}r’lﬁllniﬁ‘ﬁi\%iﬁ‘ﬁwﬁwiﬁjrﬂ’ﬂ%%FEH Mrrisit § 7 A LB & e
R AT ARTERF AL F Ly REHRO6 LT LT m/‘éf"ﬁ?’@ v T gt 120 2R
BT LT R RPN BTN o B % A 500-700 2 e 18 B AR - X ERES
faG dk o 133 BEERA - B¢ o MEA]Y IRF 2 MY Mk Glyprotermes fuscus Oshima (n=8) ~ E &
#v 4k G satsumensis (Matsumura) (n = 12) fe{Z % 374 & Neotermes koshunensis (Shiraki) (n = 8); 4
A ¥k F | % ¥ ¥k Nasutitermes parvonasutus (Shiraki) (n=23); @ 2430 WA F § B4re %
Reticulitermes flaviceps (Oshima) (n = 37) » #7& © % v % Pericapritermes nitobei (Shlrakl) m=5) -
o /8% 2 9 ¥k Odontotermes formosanus (Shiraki) (n = 40) 1T LT nd B o kAR
HOoZAIEIRKFTAEFTLT IR G HY SBI I IREG BHEY S TERFFT LT
B AR R PR EE RS L aE .

M43 (Keywords) : % L (pangolin) ~ ¢ &% (termite) ~ ~ 4 3 v sk (Odontotermes formosanus) ~
4 ¥ % #+ (biodiversity) ~ %% (conservation)
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C3-3 B cfthe frock X 2 RS 2 )6 i 1L apLipl
Biodiversity on population aggregation and morphologic characteristics of Anoplures Maculosis
(Thomson) found in Guan-Dou, Taipei

B E 2
Maa, Can-Jen William

= J*—F,L s $ % ﬁ,]v_}_pgz LN
Biodiversity Research Center, Academia Sinica

AERE AL A T AL, BACHTREEHY ek 2 2 Anoplura maculosis
(Thomson) %= & £¥ R & (Population aggregation) L% T 4 3 % (Random Sampling) » 4 7
BFRFTHEET CE A GRPFEEENRGERS I 405 L4p (Multiple Phase) » - # /e g it
= pwenH 549 (Mono Phase) o 822X > Wi A erfT 74 BEor RPN TRA T ORI 22 BN ]
Ao m P A By PR - E g o R RGN R R 2B - AT ffIR R S
- RERP EFIERTHFEARPF  WwR-DE-RAARFERENFIEARAES D FY
FepA R AFIRA - F  NFI LR FHZFI L2 adrh- A2 L5 A Hps
B R i°ﬁ%@@ﬂ&ﬁﬂwﬁﬁ&$mﬁﬁﬂﬁ»éif%¢#$%¢i£%$%
Flo e A A ST N P AT i de "%*fﬁ’ ER WA TR FCHE AL ARG
BE 73 > fe F|F @ Ferdp B en3 & (Correlation) & E%@eﬁﬁ%%@%:Wﬁf
2R R es % (Slope) s B E b5 ¥ 5 — F #ic (Constant) » H # 2 (Interception) B F
s v L R Efg AL RR S %8 (Variable) o H @ c13 FH#-3 12 ;}Fm\

B 4w (Key words) @ ¢ fromk 2 2 (Anoplura maculosis) ~ 13 % § (Aggregation) ~ 7} i 5 {2
(polymorphoism)
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C34 ~2BHE/{PVE-FT ~FRER AT REL LAY
The morphology, development, behaviors, and interspecific competition of Nicrophorus concolor Kraatz

(Coleoptera: Silphidae)

Frials g’
1 : 2
Wenbe Hwang', Hsiao-han Su

CEEEEE § LN YA

=5

A2 “r}‘—'x 21 % & (Nicrophorus. concolor) ek ~ BRAFT L ~2F ~PREZVE 5

igw’rﬁﬁnﬁ"rﬁ$7g’ﬁééﬂx 49 SHEREDFED o A Ph
WP AHFLAR A CRERMPE SN LACHR AR a R
AR BB NIRRT AP E A RO RS BRI o E 12
= g,ffv._zﬁﬁni B PRAA PR LT R 394+ 090 % 5 P L 3.64£070 % 5 -
6.76+0.62 % ; KA T 4§ E 12124141 % ;4§ 5 19474113 % ;B3 L 52 A HRE 200+
6.1 % > wpAHRE 158 £ 3.7 % o A T auE? o RA LIRSS XA SR aph
AR ABH-BE D RGIIE T RRE RHPY A G EFRMFE AT A H B
Wt soE § Pl o a#ﬁ@ﬁkm@HT’W&gﬁm*&%@’ﬁ%ﬁﬂWCﬁﬁﬁ%@
BFE A 200C Al o A RMEZEBNRET o A RFHGOEG 0 LIt r P RS ER 5 A
gﬂf; ﬁ/r'fhmw B @ /ﬁlﬁ’i IREIHED- PP AFHFAFERL oA RBFA LY
L P o RRpERELHL G R s\wﬁ;ﬂg fkm' T 2B ST R PR S E e
LAPCHR AT RER > RHB VAR N EWIBET I ARFLER -

AR NEBERAERES (N nepalensis) 2. B édkL - 32009 & 1~7 % p 5T B N HiEH &
= 2
i

t

a
?& ?\1‘

’

25
1%

M4z (Key words) : 22 % 2 (burying beetles) ~ % 78 (reproduction) ~ # /& 2 (life-history) ~ p & %
1+ (one-day activities) ~ @ {+ £ & (sexual dlfferences) ~ RS (interspecific competition)
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C3-5 8~ Er BH 3 Fiek 2 FF4t L AHREOPE
Effect of Different Habitats and Succession on Insect Communities in The Zengwun Estuary Wetland

itk - g 2 06
Ting Han Lin, Wenbe Hwang

e L L EE T
Graduate Institute of Environment and Ecology, National University of Tainan

AT ABFTE AT GAABRR RS S HRE R PRSP BES LB UE TH
FEAH R AFERAPE  PE T BRHUI R AR P EA T AN 2P 3
B EARAT TG - HE PN 3A F I REHEEN R BN ARE Y > X6 BHE
F R FER20x20 2% hfp o R 5 BRAE o P RS RER & 0TI A 6 E
Bochdefh B 25 R AP R HRE B N6 BHEE LRE 1E50 2 ¢ hd 4R F R 100
T B EROEE P 3 AL TN AP R RE SRS 2 BHREEHE AR 3
Bhar > % L3 AFP RS FRERKZHFEHRFFRDAA - BETHEHERYERAE  §F T
Stk R A DA » MR PE 20 RfER 0 BRI R I I T0 s B Ap AR A iR S 2 o
RX 2R EREARER -SRI AL LS SY 1 E EEAEII T AN
AEfed A RORES 2R ERF L AN EE S SRR PG 562 48
g p (168 48) ~ #iep (133 48) % gszp (104 48) ik 5 #kc -

B4 (Key words) @ 3 #7873 ~ AT ~ R AFER P A K1
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C3-6 R ip % & (Nicrophorus nepanensis) (Coleoptera: Silphidae) %% i< ¥ 7 £ B if i
3
Adaptive strategies of disadvantages individuals in reproductive competition in Nicrophorus nepanensis
(Coleoptera: Silphidae)

K ﬁt N e
Yi Lin Yang, Wenbe Hwang

SRR ST T
Graduate Institute of Environment and Ecology, National University of Tainan

gﬂ‘iml[}*ﬁ‘i ]q—\, «L’fQfénw?ﬁﬁ*falgfjvm—ii—nir—»ﬂkiﬂi‘&i}‘]‘ﬁ,pﬁlﬂl’fﬁfﬁ"

LN
(Nzcrophorus nepanensis) (Coleoptera: Silphidae) ** % sE L ¢ 7 B F Lok ddFsd » £ o2 =
WRE: - AR RS AR e B 5?#;??#&{* v eI g 0 F] ‘LFQ’%{IL AR A <
TS R T B AR FE?_%Zi‘I =] BAfR ¥ MR it /—-ﬁ PR R i o
ERp > Fo@s Bt W RAAE T ARSI TE RO G o AR RLAF

HZ@HBEx 3Lt RHFHEAAT T AR TR s Lz g kR4

%] 100 ~ 150 ~ 200 ~ 250 4= 300 mg 14 F > LRI S %\MFP#‘]@'{’“{mé_ﬂ EE - o]
BHEYEBELOES 6% LR IR FOHEE > E 17 AVISOFT & 4185 #45c) w2
EY=F S %‘”“'zﬁﬁ%— gERk g £ o

B4 (Key words) : #2.% & (burying beetles) ~ 12454 ~ SEy it ~ #3) % ] ~ B3 re

438 HEEES =T RN



DI-1 & * 448 DNA B 7|~ 478 et S8 2 T HaEa
Applied mtDNA approach to assist the identification of Taiwanese small carpenter bees
(Hymenoptera, Apidae, Ceratina)

B k- A R Ry
Chun-Chun Chang', I-Hsin Sung®, Makoto Shiokawa®, Jui-Chu Peng'

PR B RLR § 08 R R F SRSk
Crop Environment, Tainan District Agricultural Research and Extension Station, Council of Agriculture,
Executive Yuan
‘ERR L LR 6V AR L e Bk
Sericulture and Apiculture section, Miaoli District Agricultural Research and Extension Station,
Council of Agriculture, Executive Yuan
PR AR L 9T
4-1-5-306 4-1-5-306 Kawazoe 9-zyo, Minami-ku, Sapporo, Japan

A # (small carpenter bees) % 3% 4% (Apidae) +3% I #* (Xylocopinae) j #t/§ (Ceratina) 2

+yﬁﬁ’rfmﬁﬁﬂﬁkg;%ﬁﬁ’f%w%wﬁﬁﬁﬁw#ﬁﬁPa@%ﬁJogﬁg‘
[Tl P Lifpieltd AE NS WA E B FACE T ET R
o] *[Hﬂ%aﬁl x o RIEEXALFEFGATIR - AP 38 0w 5 BLE
(Ceratina ~ Ceratinidia ~ Neoceratina ~ Lioceratina ~ Pithitis) 2- 11 8 5% A F B+ gk
A RE R TR IRAL R 2 4 R BAR T AE AR 0 & % 448 COl (mitochondrial cytochrome oxidase
1) 222 GEBEAEFLSIT - BRETES > B Ceratinidia T H 7 2.Vl BRI ET A 47 it
ﬁ;ﬁ_" » v C. takasagona & C. okinawana taiwanensis % C. nigrolateralis > & 1 H.A) fs #E % % i
MR S| 2 ATEFR Y ROl 5 @ C japonica apicola ¥ C. pulchripes 2- ¥R B+ & AT i eh
FEIRF ;f,fiq{;:, Wi d EEIR R R IR B L R A o RAPT RS M FRET AL
PHE T AL P Y EIE MR P el e d A3 BRI MR PR AT 2
BRERL BB A DB B4 L R i R SRR A R

B4z (Key words) @ 22 (Ceratina) ~ #4548 COl (mitochondrial cytochrome oxidase 1) ~ 2 & i%
7% (DNA barcode) ~ & /? (Taiwan)
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DI1-2 55 R 4 375 % Wolbachia 2. /> + F-2_
Molecular identification of novel strains of Wolbachia in mites

oo 1y 2
FEF CEHF
Yin-Chieh Lee!, Kun-Hsien Tsai’

RN A R N 3
Department of Public Health, National Taiwan University
PR AR E R FEE L

Graduate Institute of Epidemiology and Preventive Medicine, National Taiwan University

B 7R B Y uhEE R B N A S € FEARF o d A Fed B L B L E
ik B WA G FE= A2 - AT k- A BT R g5 0 Wolbachia 8- fiimte ) chk
AR AR R ER A FALE AL DY f e T3 R o (cytoplasmic
incompatibility) ~ #A ¥4 58 (parthenogenesis) fr+ % ¥git it (feminization) % o @ 4giE 16% %
AEE SRS ASE T RS BT 5B Wolbachia € 54 7= ehH MR FAMP
SB - LB F o EREE P R o 7 MURSER A Wolbachia 2. # 3 5 ' Wolbachia %+
TP FATERDLEF W TR AL ANERE S ITS2 AF T R RERE Y ik
KA o dsft (Acaridae) e & itk (Tyrophagus putrescentiae) feifFlzae 4% (Aleuroglyphus
ovatus); 112 F 2 3 4. 3 BB ok isft (Psoroptidae) hd B &% (Psoroptes cuniculi) e 1% B * |+
Wolbachia 16S rRNA = wsp & #1313 432 (7 PCR > 4~ B 77 & = %4355 & 4 Wolbachia (B 7))
E B L 895bp) - (v @ i 3 tF wsp & F ¥ B0 B om i% Wolbachia 5% 7 i £ & M e 1 i 16S rRNA
SR o FEFR DR SR - R Mok RIS TR 4 eh Wolbachia &k 3T 123 g 4L
(Acrididae) - gk eg (Chorthippus parallelus) 0 Wolbachia > 4p 02 B~ %] 5 98 ~ 98 v 97% » #&
H g b Ak B AT i = A EE 0 Wolbachia 25 = — B o> s L 3o A KM 247152 f80s
Bend o 39 wsp AT M E IS F A N H NBA B A AT ol oo

M4 (Key words) : Wolbachia ~ %% (mite) ~ % B &% (Psoroptes cuniculi) ~ & & fab% (Tyrophagus
putrescentiae) ~ 8 F1 v % (Aleuroglyphus ovatus) ~ 57 F J& (hypersensitivity)
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DI1-3 § s 2 $hek 4n i o 2 ATHE R AL — LR T
A milky-blood disease of the Field cricket (Gryllus bimdculdtus) caused by the infection of
a spiroplasma sp. nov

R Nl A - NG I LN I PN S

Ping-Yi Su', Yu-Hsiang Hsu', Ching-Hao Chiang', Yu-Shin Nai', Chung-Hsiung Wang', Chu-Fang Lo*

o R B S0 ¥ 3
Department of Entomology, National Taiwan University
oy e S Y
Institue of Zoology, National Taiwan University

2w s BRI 3 IV E R M A 2 AR ki - L B
Tl F § hA E N IEE Y o it - ATES A R 2 R R A BT RER %
CgslFmpZ TERE R d ERFS T PR T RREGEFEP RDEE 5 Fla oo
soff T ¢ IR A s M Bacillus sp. % Spiroplasma sp.> 547 34 R A SRR F AL R Rl
At ﬁfi R is > g8 A F) e 2 SSURNA v LSURNA 25 {8 > P = B 7 (585 B T 47
5% o B B RIT e f8 AU UE (Pachydiplax longipennis) /= 3t o ¢ & 5 48 S. platyhelix » ie
AR EE L (AR 94 v 81%) o Flu A L MR A & L G R A T
(Spiroplasma grylli) °

M 4E3e (key words) @ & s 2 Rk (Gryllus bimdculdtus) ~ &¥FL2 5 F 588 (spiroplasma grylli) ~ +
i & (milky-blood disease) ~ 4+ 5% 7% B (Koch’s posulates)
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DI-4 o#d > S FmnE A E LR (P 57
Morphological differences among metapopulations of Bactrocera dorsalis (Diptera: Tephritidae) in

Taiwan

R A R
Shih-Tsai Wei, Shiuh-Feng Shiao

RNt - R F R

Department of Entomology, National Taiwan University

L > %98 (Bactroceradorsalis) 33 58 F 2 TEF b+ R kSxhEd BT B> 3 T2 eb2 F
AFEFEIE A2 F 124 0 2 G ARE 70 AR AR T2 BEERREF S L SFBEE B
dorsalis complex) Z. T > Flm 3 AL FET_ AR E XA PFIEL o Fpt o LA fELAL S Rz D)
R EFATERY PN ER e XA ARSI A ERK - SRR
EBLA Y pHERAEL 1608 - 2k S

P LEBLA TS AN R L0y
8l £ BAE > A R4 AL R Y 1 14 B 1

SRS s~ P WHF 2 24hd @ - intra-alar
bristles 2. % ~ M2 B 4 sa > 5 HFAFHR T T RIVRE F S ks L k-
B o A HFEALITEFHHET L FFWALSPI RLEIR s 0V LAHEDFR AR
AR R RBT R FIRA T LSS A8 BOEE 6 AR LR gTER o R AL §
KpEBRRL A S FWBREN ZFBEGE - FF A R B ROV G A

B4 o

o T

M4tz (Key words) @ & = % F ¥ (Bactrocera dorsalis) ~ 3§ & *5% (metapopulation) ~ 2, fi £ B
(morphological difference) ~ & % (Taiwan)
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DI-5 5 AHGEAZ B s mREFTHREE 2
The repository, confirmation and database of insect type specimens

M3 I ﬂ: -% &~ 3P
Yen-Lin Chen, Mei- Llng Chan, Ming-Luen Jeng

CERRCET Py

National Museum of Natural Science

Hifan 3 RALZEFATALIRAFLIFT >N d? R RA{LEL b
ﬁwpiéﬁf@éﬂamdéiw“r?ﬂﬁﬁﬁ %*’4’ﬁﬁwﬁﬁbﬁiﬁéf}*
B3 k2 A8 KRS T - § P 3R P 0 8 ERenn Al o TR ol BRI ¢
AR ERATRER %iF*’?uﬁ”?“ﬂ*ﬂﬁﬁ””’i?”ﬁj‘ 3 ?E“ﬁﬁﬁ
PR AT R M P AER 1986 42 F'er‘*‘?m%r«%*wﬁfia\ﬂ—ﬂ\p1—"T"‘“ 1994 £ 3 &
& s #%ﬂ\'?ﬂ,f 5052001 & 22 i B F R3] 7}1#1"“'%*’{ G SRR AR N SN F LA
$4°2007 & { frtmdnd L& L2 T AHEGVRA %i4rwﬁﬁﬁ§%%éﬁ#
ELERARNE AT FYadE- 2 DAL ARNEATREE AFI S HE T
;ﬁﬁ]ﬁlz 3 116 7fJ. 787 iﬁ_ 1348 ,i'_“é—i'};ﬁg\:%oj\:'gﬁ_% l!/[];j /} ‘{;#i-ﬁ‘%}g—‘ﬁ 7 Ebﬁﬁ“j;\:ﬁlj\?*iﬁ
o T E RS R ARG SR A i il B R L2 G BN AP
AR A

M4t (Key words) @ % & (Insects) ~ #5784 & (Type specimen) ~ ¥ & (database)
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D2-1 £EAFFET BRI AR fE2L M
The relationship of gall-inducing species and gall polymorphism on leaves of Litsea acuminata

HEE i
Sheng-Feng Lin, Man-Miao Yang

= v _ﬁi—kﬁhﬁﬁﬁ
Department of Entomology, National Chung Hsing University
ARG B ST R e A d B2 Lo AR a3F R b)Y Borgomh
ARHAFIEF R RAGRE L - B A 37 RRRR L HI NGRS Ry CHLEAES
Errdaniokedhnm 230 7 v id BARC L HLRAIRDRE LT S B oRR
BT B R L B F A AEHRL 2T R RN (CGM) 22 A RN Y53
(UGM) & 74 BB 2 sg g2 v e A SRip 2 4 F 8 SR (1) W& EHESF 26 o
SEWF LR AL XAHRAPN Q) WFLF 35 > UGM F 2 F (59%) & > CGM
(33%); (3) R+ FAE > 5 > UGM 31 FHPEFET E 3 CGM o A 37 5 F o A5 5 e 2 B 5
BB S LTI PR P A A FR RS AP 0 4 F 2 6 0 2 DNA s R
BOCOI 7445 » g% Bgon o fpmip COL # BB R AR M 1% 558 F i » 5185 sp R M2 R
WRAF-FH I3 -FALPIFEAT (A2 ) A R2FFARE FmAGKITF A
P HFAIP O A EERE HBRA S AR HBIRET G ERPEFF 0 A AR EERE
B R - HAEHARS 2 A o

K43 (Key words) @ &8 (insect gall) ~ 33 it % % (high peak of emergence) ~ # 7% ¢ (life history) -
F s A8 mre ¢ % 1 (cytochorme oxidase I) ~ % # & (parasitism rate)
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D2-2 4 #Hpbmit 5 ke o e B
Diversity and taxonomic recency of oak gallwasps in Taiwan

By~ R
Chang-Ti Tang, Man-Miao Yang

R R I L
Department of Entomology, National Chung Hsing University

Hamit (oak gallwasps) (Hymenoptera: Cynipidae: Cynipini) & BitfL¢ H %L R & 3 -
> % 1,000 f8. - ﬁﬁ@ﬁﬂpﬂﬁ§wffhiﬁ¢** G B A A R A A

g \Eﬁhﬂ » F A BREERARVEL AR P A DAL S F AP
T e s ﬁj—)g-aﬁé % e d il §2 (Fagaceae) Quercus i i ffé 5 %’ P XM R T L IRPRL
HAFHA FOPBALRGER B HFAEINEL G REEL 337 57 B Quercus A L

fhood LR E PTG 35 MM ofienk & o iz?#’fsp 6 % (Castanopsis
Cyclobalanopsis ~ Fagus ~ Lithocarpus ~ Pasania ~ Quercus) iT 60 fA# <L 45 47 > 7 5 3% > mid f o
el g L BOTRIE A BT W AR o aﬁi#ﬁmé&ﬁﬁ’ﬁm%&ﬂ§{ 4 5tmis
A2 HeF A DR REF > PR EER A Castanopsis~ Cyclobalanopsis~Pasania 2 Quercus
wHEAL P AR k- K eT 1§ # Dr. George Melika £ # B 4 Dr. Graham N. Stone
&1, pw e 43 F A8 Andricus formosanus Tang & Melika, 2009 & Trichagalma formosana Melika
& Tang, 2010 » ™1 % — 37% 48 Cerroneuroterus vonkuenburgi (Dettmer, 1934) » & F #7488 tdy it 3
¢ ol e FIEF AL S W H A B P - B A SEALFA R AL B R
AEBE MR REOL P RTS8 LR rnd L PRIRE A EATHA R L EFE
- IR B E A 2 T R F 1 dp M RAE -

B 43 (Key words) © 4 # (Taiwan) ~ # <L 4 (Fagaceae) ~ Hfit it (oak gallwasps) ~ ¥t 4L
(Cynipidae) ~ Cynipini
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D2-3 & A 2& & FRW RRHE LA F S AT
Behavior analysis of Strumigenys formosensis ability to attract collembola in Taiwan

etz
Chia-Hao Chien, Chung-Chi Lin

CEENC S R PP 3
Department of Biology, National Chang-Hua University of Education

R BB 7k (Strumigenys formosensis) R_2 5 R iEa F anp 8 ISR o 5 BB RIR D
PRI H T 7 7 o BB (collembola) 5 3 & 0 T EMEFL A AR TA 0 TERRE A
BRendf @ Weg o B ARRR G AARE S o w4 FRERG P’?W@F’Zﬂ“ﬁ SRR L R P S g
AEFT PR ER B RIREFFEINFE A O R REROBY A AT
£ 4 (cuticular hydrocarbons) ¥ % & 38 iz g% B"/e ROEFFINPH LA AT LTI
FAHLAFAPAEET Y- 20 o PP s g1 g Sk 4p BRIk (Tetramorium
simillimum) BREEFTHBREFA T - P HFET 8% TR B RIRE AT C £ F B HITT FINA 0
FBRR B FRI BINAFEG RFE N4 o ¥V FIRERBE AL BRI HA
2w 5lgg 4 o b gl g dp ) JORIR P R IE o

M4z (Key words) @ i % B %8 ja%k (Strumigenys formosensis) ~ B¢ f (collembola) ~ £ £ s & i &

v
# (cuticular hydrocarbons) ~ #p i i 3d% (Tetramorium simillimum) ~ . & {7 5 (foraging behavior)
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D24 #EE L L7 PR RMRFER G RA 1T
Comparative the ant community structure on different height of Castanopsis carlesii var. sessilis

FRRALH T R
Tung-Yi Huang, Fu-Ya Chung, Chung-Chi Lin

CEEA R PR
National Changhua University of Education

LTHF GOl EY §EGRPR A RE RV BRI ER DL > KA S L

B REEL > FIP Ay AEES Bk BB 6 EE L k¥ (Castanopsis carlesii
(Hemsl.) Hayata var. sessilis Nakai.) » 4 W3 EE#E £ 13 ~5m & B 2 f82 F 0 3K B R R A e
TEFBIG VR PR ERE 2 B E R A o p 2010 F 7 P 3 10 0 R ET 470 & a5k
B (3 F ek~ E) AT L2 BA0fE B A ImEF 2548213 & 3 3mER
1946 187 & -Sm E# 22 /670 & » “74f B erfsk BB EF B R LR - 2 ¢ X 4k 5F 79k (Pheidole
formosensis) ¥ NIz BF R (35.7%, 10.2%, 21.4%) > G mF Lk (Paratrechina otome) )t 1
m (19.7%) = 3 m (70.6%) # % > = MR- X hffF A (B FIRE Tollenhovia ~ = 35 Tk
Tetraponera~3% 4 L% I; # Formicinae fr4- 4k & #* Ponerinae 2 f&#f) &= 1m 5 113 mF 94>
Smy 7T HERSESITEEET - BREATRR AR BRAFER

REHRLADVIAER T -
Pl PR B R T MIMRAEATE R 2 AP ARR PINER B A b @ E M BB B S A i AE
A kEa g LR o

M4z (Key words) ¢ i£#» (Lienhuachih) ~ #54% (ant) ~ A7, 142 (circle trunk pitfall trap)
$F & & ¥ (Castanopsis carlesii var. sessilis) ~ %3 %1 (community structure)
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D2-5 Mgk AL MR L LR

Global invasion history of the fire ant Solenopsis invicta: the role of bridgehead effect

P42 %M. S. Ascunce’ ~ £ * 47 '« £ « '+ D. Shoemaker’
Chin-Cheng Yang'*, Marina S. Ascunce’, Wen-Jer Wu', Cheng-Jen Shih', DeWayne Shoemaker®

EUREEN AN S X 3
Department of Entomology, National Taiwan University
AT RAS SEEET Y
Biodiversity Research Center, Academia Sinica
CERMELEEF T ¥

Agricultural Research Service, U.S. Department of Agriculture

The fire ant Solenopsis invicta, a pest ant species that was inadvertently introduced into the southern
USA from South America almost a century ago, has been reported in Oceania and Asia (newly introduced
areas, NIA) more recently, raising the concern of continued global expansion. To infer the invasion
history of the fire ant, we assessed genetic data based on 66 microsatellite loci, a nuclear gene, Gp-9, and
two mitochondrial DNA regions in 2,144 colonies collected from 75 geographic sites worldwide. Results
derived from various genetic analyses consistently indicated that at least nine separate introductions of S.
invicta have occurred into NIAs and that the main southern USA population is the immediate source of all
but one of these introductions. The sole exception involves a putative serial invasion event from the
southern USA to California to southern Taiwan. The repeated and successful introductions of fire ants
from USA suggest that the USA population represent the invasion bridgehead where species-environment
interactions (extremely high nest density) or certain population traits (high frequency of polygyne social
form) associated with invasion success may have pre-adapted the ants there for ready colonization of
other areas, thus facilitating their worldwide spread.

M 437 (Key words) © » &4 (invasive species) ~ 448 (microsatellite) ~ #4148 DNA (mtDNA) -
Gp-9 ~ » &= L ik (Solenopsis invicta)

448 HEEES =T RN



01 3:%sadf Berastagia sp. fi.°PP P08 7 277 %
Studies on the embryonic development of egg of the Berastagia sp. (Lepidoptera: Pyralidae)

i IR R E SR N
Cian-Yi Lin', Wei Liang', Yu-Chen Lin"?, Yih-Tsong Ueng'

PR B TR AR
Department of Environmental Engineering, Kun-Shan University
PrRRER
Fu-Shing Elementary School, Tainan City

R4 187 — #8355 % 500E Berastagia sp. (Phycitinae) » % J#i & EEF RS &R K Rk
Wodse w2 i - - 8305 0 0 R ROE B G 2 pad e sHHERBET 0 A
THETE A7 USB S Biiedt » W3- LA AR B IR F RN LSRR D T
FlE_s Mok E Pade o A RS 0 TASEL) > TS (922,000 ) A ET R
Ao RS AR FEE TR ST L AP RN S e T8 A 2 ST SS9 p
AP ATAG SRR TR A L SLE (SRR E K 0~6 0] BF) L ¥ BT 1950 sk a
WL S2W A B EnE S3H S SAWR G - g (FR)SSH A m S ga i - i
Jogk (BEMR);S6 HAmpd 2 > NEARS LB ST B NILEEINE PN 2 F S8 H i
W EH AR 2 A FF TG PR SO WA PG S T AR s o g R
At 2B oSI-SOMH AT ERA YL 7926 20+0.7 FF-304+104 pF~8.0+11.6 pF -
280+94 FF 78 +43 P ~44+24 P 5927 5% 78+6.8 P j8 A& 97 1 it T 155 996+ 18.6
B (N =68); B rarmit 3 954% (N=262); B riit 4 peenfp 7] & 24 F 4 - Fegnins 2682
M F1E o

B 430 (Key words) @ i d; 44 (Phycitinae) ~ 3% % s b (Berastagia sp.) ~ 273 ¥ (embryonic

development) ~ ¥ 1@ (Pterocarpus spp.)
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The application of Apis mellifera to national defense

LE RN
Yang Chen', Syuan-Jyun Sun’

LR B R
Department of Entomology, National Taiwan University
SRy B o pRa s b8
Department of Plant Pathology and Microbiology, National Taiwan University

AAEPIT B FRARY R BT AR AR E L 1T SRRt
foigin AR ¢ T RF L FRBASSE > LA LB SET FEL S o AP HP
gt RN R P EA R TR A L SRR B B ETRE Y AR
PR 07 RS - s w¢@wﬁ%~¢smi?+’**%%ﬁ‘%ﬁ**%%
M’kﬁ%té*% BR AP T d PR R R WAL B4R o R
KT RS igw,,r?un I S T RN ;}pﬁm—ﬁkﬁiﬁﬁﬁ AARIEETHPF T L EL R
12— o pleb s BET TR E S C R o B EETE F&é ’*’é%q\‘ﬁ' ’a‘mﬁ&iﬂi"ﬂ’
ﬂ,mw%¢ﬁ4wﬁw’mr$W%zm@w WA 22 B g S e £ R
ool A REETREE o

Mt (Key words) : 834 (Apis mellifera) ~ W (national defense) ~ #47 (diffusion) ~ 2 4 & &
(biological weapon)
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Biology and control of subterranean termites in the 21% century

s
Nan-Yao Su

ARARTEA L ATAAS RRGEA] ERT Y <
Department of Entomology and Nematology, Ft. Lauderdale Research and Education Center, University
of Florida, USA

BO1950 E42> F & MAR Z ok T RN 1 B Ra g5 F 5T 1980 E % ¢ Btk
o T GEAAM AL RERED TG K 1995 &% - BR &0 MR E 2 PR gAY
A Sk e A YR EARAR T L AL AS R EP S ES > LE TPk R &
FRY P G AR GE (FF AR R AR R T S B Flae T BER o d N E KR
REMORTHET FME T O RTUF LIS PEA R A A L A R B R R gL o
BEREY RER  GEAot P B G MR AR R ER L E R R 2R A
Kppios To kgt B EACE 85% - o Lok FLATRISPARY Pl T RIS
mF FARY  AFHMENTE TORF LI TRt 002 LT PR T R ahdp
MAHLZEH Y -

M43 (Key words) @ ¢ #%4E#| (termite bait) ~ 3 © & #% % & [#/27% (subterranean termite IPM) ~ %
Bito ik g 3§ (area-wide termite management program) ~ R ¥k /E (Coptotermes) ~ $zv ¥k /f

(Reticulitermes)
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The recent status of termite control in Taiwan

%A

Err-Lieh Hsu

RNt k- T K

Department of Entomology, National Taiwan University

hiF 16 o BF ERE IR RESIIRFA o o B R 0B
T bR~ B b R o AT BT A 05 T ERE o AR TA R D)6 MRehiRdE 0 12 B f
B3 ESARR  PERIP PR TS TR RAIEER © o - WS S SR b
%@%%\W?‘@&~ﬁm’%%ﬁiﬂé%ﬁ%%’ﬁﬁaiwﬁiﬁéis%%%ﬂé%ﬁ
B o 0 MR s 0 T A G AT A RIE  BRMEILE 0 T BRI G AT 5%
FRCFUR-SFR PR T FER PR PR R AEEHE RS SR
5Ok AL (R 6 o B R BR) 5 d A4 (Trapping)~ %L (Treat) 2% (Release)” (f
FTTR) AU 8 dkAR T v ~ 3 of 607 5 0 R FA AP MY A REB O RFWY - - o

%ﬁﬁﬁwﬁi%&ﬁiéﬂ%W$iﬁﬁ?*é%ﬁ%’{ﬁQ%%W$*%o

B 4Ei (Key words) @ 5 % %2 4% (Formosan subterranean termite) ~ v #%f# ;> (termite control) ~ v
L% 3, B AJE (termite baiting treatment) ~ & 2 2 [# 7 (environmental friendly control)
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Bad Bgd b

A& % (lignocellulose) 73kt 7 £ & 5 ¥ % 02 FH (biomass) 2 - » 3 &1
FoLBaF 2 AT R AR Geta A om0 REES TR AP A R wERY S
FOERDET cFP ARG T TG - ARATRAFABE TR DL F BE o F A
fREBARE LA 2 A MG - BRI AN FRRA S EEo
ASEFFHETL AL TR M RS M (Coptotermes formosanus) ~ Ltk R bk
(Hodotermopsis sjostedti) ~ 3 232 1 v sk (Odontotermes formosanus) % %] > §1 % S H R T &
(DGGE) f#47 8 % 5 g gAdp > A B T 2R 2 WEFPE 2 5 P s dd o R PED
Bacillus % Clostridium % FfRe = 2 502 Fagihd 5 F RBRB A2 F 2 Fach o

Matsr t P AN APF BE > RO R LRy bR 2ed d ik
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Macrofungi associated with the nests of Odontotermes formosanus in Taiwan

*F AT
Yu-Ming Ju

Pl et B EA Y AT
Institute of Plant and Microbial Biology, Academia Sinica, Taipei, Taiwan

R A NF 3B30EP R E FOD B v AR S 9 BRE L AR A G AN TR
BLEAFIF R R AEELS GRS § T ﬁ%ﬁﬁrﬁﬁ~;inﬁ%o«w%?
Fro dRik K F T B NS Fedp B2 B3 BB A L BN S SRET
B BRI MR R A R vt L A R Ik R R T s FIEF & - 84 1

St P I HREA A S RGOS s FILFTORFFAIP A IS BB S
9@°“W**%Jﬁ7ké’ﬁ?ﬁﬁ,ﬁw?ﬁ?éﬂ\ﬁﬁT%mml%‘T&ﬁgﬁﬁﬁ
DHRE SIS N B A AR LR A AP ITS BAle S hd N Tle B
SEAFE R AFAY K R REd 2L AP I ME AL T RED O E - 2 Rk
Bitd vREE DR EFHLA 9T 20 AP SAERBIEY 4B ¢ 5 BATE . SI
DB - BRATREG FR A A PEEREFTRORG M R AR IRE 2 R AR S
~HAESPTEIENAT AT AR EFLE

PoR=TN
F_

R4t (Key words) © E Fi-F (fungus gardens) ~ = v &k I; 1 ¥ &k (macrotermitine termites) ~ %t p
$53§ (Termitomyces) ~ % & 7 (Xylaria)
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Termite-associated nematodes in the Asian subtropics

RO 4
Natsumi Kanzaki

PAFHRREFET THINRETE
Forest Microbiology Department, Forestry and Forest Products Research Institute, Japan

FE S FHOREPRADAL AR AL EN P EN NI ASTF REF AL SN
’%7’ ""&%‘%&n%’ £ V’L b X IR EEAF TR A M B H i F Y bR R B ARy %\" 4
e AT ARPAHEABENERDE R MBANERG REFF 2 o0 RS
AP *ETI?"J% Vg e FEARE L - SHEET 63 B MREMEACFRASRE P
5 87}§w B AR A R J 0 AL R G L o AP ACE BEAER AN SEHS B 2040 § 1 0%
Bz BEFRRDE 20% EFBPOE Ao p o Y UBERSA O GERADFFATET-B? X IR
B HNARRBREING AP RERREEFRR LRIMPAHME- HBE AT
TR E AR A AR A 3 o 145 SSU (9 600 4& A& #1) 22 D2/D3 LSU (4 600-730 & 2L 1) %
BEAFRA 12 fARA,F A8EE (- Pseudaphelenchus sp. ~ @ #& Poikilolaimus spp. ~ » &
Halicephalobus spp. 14 % = #& QOigolaimella spp.) .1 f8v ¥k (Neotermes koshunensis~ Cryptotermes
domesticus ~ Coptotermes formosanus ~ Nasutitermes takasagoensis % Odontotermes formosanus) %8 p
GERAPTF RS SBE P ATETE RO ORI RA L 2 GFH A2 E ART E W {oRF e
wH0 0 F = BB (Poikilolaimus ~ Oigolaimella 2 Halicephalobus) .t it = 3 % 4 ik
BT e

E&:f\

M4tz (Key words) @ 2 ¥ % # 1+ (biodiversity) ~ i& i* (evolution) ~ # & (nematode) ~ % #
(parasitism) ~ #3:& (phoresy)
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Establishment of laboratory colonies of the fungus-growing termite Odontotermes formosanus

g+ A
Chi-Yung Lai

LRSS R RS
Graduate Institute of Biotechnology, National Changhua University of Education

Rzl v dkyr £ 4 B F Termitomyces F’“f“f?r PIARGRGG o FIM R AL IR Y EH A
-Fp - RS AR

L R R ag % REBRE ﬁﬁiﬁ$—°ﬂwwﬁ
T AP EPES 2R R T A klfﬂf BPTREEEPR A A ES6 T R
SRR S e BN R T L RRFI RO em B YR A Y o ARTUER LSRR FE
TRENA B AN %*bwﬂ%c,\imwﬁlﬁ%rﬁﬁ‘»m%uw—aii%a’fﬂfeﬁél“ IR B A
PR ETI P e E e 2 K ATHL PR B AR B R AR TR
40 24 BRI 2N T R AKA ABE RS- BAFA > LRERE NFNER S
s EmR e S S22 v SR T ARERR AR o BERLT RN I s
RN T AR AR R o flT S E R R BB R
EAFAEARGEA T E R % Z?ﬁﬁ%%w@%°?*é—i*”ﬂwéﬂa EMARUS
%_E@}iniﬁ%-ﬁwi‘l-&’Tﬁ /}%‘émfgl;‘][?‘]mf%l'-’E.Lﬁkl%%ﬁ—rl;—‘],,iﬁ—’“;ﬁd1'-%
o FEIRFARFF LIRS RRAGE R IRA D BARE Sl e

M 4Eio (Key words) @ 23221 & % (Odontotermes formosanus) ~ 3£p 353 (Termitomyces) ~ * 1 2
% #% & (laboratory colonies)
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Numerical approach for analyzing the correlation between termite species and habitat types

T fh
Yen-Chiu Lan

SRR EARFRESS A LR

Department of Leisure Resources and Green Industries, Leader University

FRBGAYAERIPRERES TS A R A GHRE Y ST T A0 MG b B
BB AEY S AT A PR AR AT G Lﬁﬁﬂfﬁﬁﬁﬁ%—% BEAVR 0 3 A F X AR B
Mo fkm s JPEF I POTAT A FFEREP I hRHm e AL L ET BREFIP 2008 £ 10 ¢ 3
2009 £ 71 B £ 112 BARE T 271 BEME A 13 LR VIS SUEIP 4 ER TR
FlF gt G HRETFTHEFTAA - ’% 7w sk fL 2 Pericapritermes nitobei (Shiraki) ~ § v k412
Reticulitermes flaviceps (Oshima) 12 2 & & ¥k §1 2 Glyptotermes satsumensis (Matsumura) & & &
Fl- BiEAA REEFEA > HA 105y T IIRE R 2 Ak K DB TR
HPE 4 TF)F o Ko RS L 4fEr A FEEE] o B¢ > 9 xR F Odontotermes formosanus (Shiraki)
REA T EEA] B SRR 5 % @ A9 MR 2 Incisitermes inamurae (Oshima) B 5 & # 3374 g4k
¥ o Cryptotermes domesticus (Haviland) ~ Prorhinotermes japonicus (Holmgren) % Coptotermes

formosanus Shiraki 1 & 2% &35 B2V R 0 7 MR S % = 3| ; Nasutitermes takasagoensis
(Shiraki), Glyptotermes fuscus Oshima % Neotermes koshunensis (Shiraki) i & & # 3%j3 gLk 2 # A 4%
ES =% 0 Fp’fﬁ“ s % w Ak 8gdl o @ Nasutitermes parvonasutus (Shiraki) % Coptotermes gestroi

(Wasmann) edgs sl R8T 52 3] > e e 7 5% = 4120 55 o d P 257 4o o ijfas
AT EE AT B RN G BT APt é, EF ARG kSR d L“?fr’#fw%% ki
fe FlF 2 FrivF -Fwirrﬁman“"ﬁ"‘éﬁ;—i'm&;}i’ a0 MRS E e AR 2 BB

MHoomplizs Fig® wH ,a7f§4;fn7;ﬂ;£ I o

B 43 (Key words) © ¢ #% (termite) ~ ¥ 58 3] (habitat type) ~ #cig i* £ 7 (numerical analysis) ~ ¥
B (Kenting Nat1onal Park)
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Key individuals in tunnel excavation of subterranean termites

WEE
Rou-Ling Yang

B2 g B4 e d B 0r e
Department of Registration and Conservation, National Palace Museum

BT O RN R AR (T A AL X2 T SR ML G- PR R F 20% 0
BHALE a4 PFPEFIEEFR TG 4% v kg FF e TR 59% BHY S
B CRERFSE2A 1A 16% B2 8 SR RELHI T SRy B
RS R RSB (MR §REMUME L AR Ak T O R EET L
el 2 Bl To MEHEY VLA A RPHABNE F- FRFN L TRHEETT F R
AR AREEE AN 0 2 BT RIEE v o g BPEATRL %S o

B 4t 3 (Key words) : Bf 42 B %% (key individual) -~ # & { v (foraging strategy) - & & #t &
(interspecific competition) ~ 4~ 1 (labor division)
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Global distribution and population genetics of Coptotermes

Floa

Hou-Feng Li

ARARIEA L ATAAS RRGEA] ERT Y <
Department of Entomology and Nematology, Ft. Lauderdale Research and Education Center, University
of Florida, USA

FIRBN B HF 70 BREE Ao HER P T O b Y R AT L LAY
TH RIS RAEEMI L FL T F B WA S LB p A BER B RF L
ZFEREF ORI EATEREL O REEE o RO BREY BB RBET IS AR B 2
ZSMEFAMIR Y RE 1R B N RO R T AR R TR LA R A
oeha Tl SRS B RATE RO e AT B DAL AT A BT I A G B
B AT AT AT AT R EE NI B A RMBFO MABEL G ART R F o P a
PRI ERARIEN RN LR RE R EHA G A AR R RS R
B AR RMA TR AP FIR BTN SR PR 2 E A AT Y LT~ B
o o

M4t (Key words) = % 7 ¥k (Coptotermes formosanus) ~ ¥& #7370 % (Coptotermes gestroi) ~
A 448 2L F] (mitochondrial gene) ~ » &4 & (invasive species)
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