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The contribution of male-male competition and
female choice in mating success of Callosobruchus
chinensis — Chen, H. Y. and Lee, H. J. (Department
of Entomology, National Taiwan University, Taipei,
Taiwan 106, ROC)

Copulation could either be determined by single sex,
or confounding decision by both sexes. While it is
important in differentiating evolutionary scenarios, it
is very difficult to distinguish which sex playing the
decisive role for copulation. Males’ persistence in
courtship often conflict with benefit of females, so that
females could either be voluntary or forced to mate.
The male bean beetle, Callosobruchus chinensis, can
perform vigorous courtship behavior to a dead female.
Thus we are able to eliminate effect from females and
calculate the persistence of courtship as an indicator of
mating attempt. Based on their life cycle, males’ age
and cues from host beans are the two possible factors
that affect males’ persistence and females’ choice. The
results showed that males’ persistence decreased along
with their age when facing a dead female, but there’s

no significant effect of host odor on males’ persistence.

When pairing with alive females, however, males with
higher persistence did not have higher mating success
in no-competition situation. Furthermore, males’
mating success is strongly affected by host odor in the
environment under competition. Males with heavier
host odor achieved high rate of mating success in
host-odor-free environment. No such phenomenon was
observed when the environment was contaminated
with host odor. These results indicated that female’s
choice played critical role in deciding copulation, and
the choice could be modified by environmental
conditions.
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Effects of circadian phase on reproductive success
of two sibling species of cockroach, Blattella

germanica and B. bisignata — Wu, H. H. and Lee, H.

J. (Department of Entomology, National Taiwan

University, Taipei, Taiwan 106, ROC)

This study demonstrated the differences of reproductive
success in cockroach, Blattella germanica and B.
bisignata, when the mate-finding locomotion was
off-phased between sexes. In each step leading to a
successful mating was investigated the significant
effect by the locomotor circadian phase. The mate-
finding rate, copulation rate and number of offspring
in each major step were calculated when the pairs
were grouped into four scenarios, of which 10L%-
10L& and 10LQ-10LJ3 as on-phased scenarios and
22L2-10Ldand 10LY-22LJ as the off-phased ones.
The results indicated circadian phase significantly
affected the success of mate-finding, timing of
copulation, and number of offspring. In particular,
the female’s circadian phase was the crucial factor to
determine the success of reproduction. Since B.
bisignata is a domicile cockroach and B. germanica is
a feral species, the effect of circadian phase
contributes significantly on reproductive success more
in the former than the latter.
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The walking pattern of bean weevil in dlfferent

resource environment — Chen, S. C. and Lee, H. J.

(Department of Entomology, National Taiwan

University, Taipei, Taiwan 106, ROC)
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Preliminary study on defensive behavior of Apis
cerana (Hymenoptera: Apidae) using wireless
sensor network — Lu, S. S.,! Lin, C. C.,! Lin, W.
C.,2 Chen, Y. H.? and Pen, R. F.? ('Division of Forest
Protection, Taiwan Forestry Research Institute,
Taipei, Taiwan 100, ROC; 7] jukuei Research Center,
Taiwan Forestry Research Institute, Kaohsiung,
Taiwan 844, ROC)
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The study of courtship song components in
Drosophila melanogaster — Chen, Y. P. and Robert,
D. (School of Biological Science, University of
Bristol, Woodland Road, Bristol BS8 1UG, The
United Kingdom)

During courtship, the male Drosophila melanogaster
produce two types of song: sine song and pulse song.
The pulse song (PS) consists of intermittent trains of
sound pulses and the sine song (SS) is a series of
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continuous low amplitude signals. Most reported
analyses have found that the two song types also differ
in respect to frequency. The mean frequency of the PS
has been estimated to be between 200 and 280 Hz and
the frequency of SS around 160-170 Hz at 25°C.
Furthermore, the inter-pulse interval (IPI) appears to
be important in species identification, 30-35 ms at
25°C for D. melanogaster. In fruit fly’s hearing system,
the antennal arista and the funiculus constitute the
sound receiver. When stimulated, the third segment
(the funiculus) rotates like a key for the second
antennal segment (the pedicel). And, the vibration
flies’ ear was discovered that surprisingly the receiver’s
resonance frequency increases continuously with the
stimulus intensity. Combining acoustic near-field
recordings, laser Doppler vibrometry and electrophysiological
analysis, we tried to find out what is the *typical’ song.
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Developmental behavior of germ cells in the
parthenogenetic and viviparous pea aphid Acyrthosiphon
pisum: a memorial talk to honor the support from
Professor Shwu-Bin Horng — Chun- che Chang
(Department of Entomology, National Taiwan
University, Taipei, Taiwan 106, ROC)

In the parthenogenetic and viviparous pea aphid
Acyrthosiphon pisum, oogenesis and embryogenesis
occur within an ovariole. It thus provides an excellent
model to observe how a germline determinant is
synthesized in the developing oocytes, how it is
transported to the embryos and how it is incorporated
into primordial germ cells. Germline specification in
asexual A. pisum depends on the posteriorly-localized
germ plasm before the formation of the blastoderm.
We used cross-reacting antibodies against Nanos and
Vasa, two conserved germline markers, identifying
newly segregated germ cells at the egg posterior, and
in early gastrulation germ cells are pushed inward by
the invaginating germ band. Previous studies suggest
that germ cells remain dorsal in the embryo in
subsequent developmental stages. In fact, though, it is
not known whether germ cells remain in place or
migrate dynamically during katatrepsis and germ-band
retraction. We cloned both Apnanos and Apvasa, pea
aphid homologues of Drosophila vasa and nanos, and
used them as germline markers to monitor the
migration of germ cells. Messenger RNAs of Apnanos
and Apvasa were first restricted to morphologically
identifiable germ cells after blastoderm formation but



that expression soon faded. Developmental analysis of
Apnanos is under investigation whereas the expression
pattern of Apvasa has been carefully studied, showing
that Apvasa mRNA is present in germ cells throughout
all developmental stages. At the beginning of
katatrepsis, germ cells were detected at the anteriormost
region of the egg chamber as they were migrating into
the body cavity. During the early period of germ-band
retraction, germ cells were separated into several
groups surrounded by a layer of somatic cells devoid
of Apvasa staining, suggesting that the coalescence
between migrating germ cells and the somatic gonadal
mesoderm occurs between late katatrepsis and early
germband retraction. Our study on the migration of
germ cells in asexual A. pisum revolutionizes the
traditional understanding of germ- cell behavior in this
species as well as other asexual aphids. Without the
tremendous support from Professor Shwu-Bin Horng,
the above breakthrough would not have been achieved.
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Study on the commercial production of insects as
natural enemies — Wang, C. L. (Division of Applied
Zoology, Agricultural Research Institute, Council
of Agriculture, Taiwan 431, ROC)
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Parasitoids of Phenacoccus spp. (Hemiptera:
Coccoidea: Pseudococcidae) in Taiwan — Chen, S.
P.' and Chen, C. N.2 (*Applied Zoology Division,

Agriculture Research Institute, Council of
Agriculture, Wufeng, Taichung, Taiwan 413, ROC;
’Department of Entomology, National Taiwan
University, Taipei, Taiwan 106, ROC)
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Availability study of eggs of almond moth, Ephestia
cautella as the food for the mass rearing of green
lacewing — Lu, C.-T.,1 ‘Wang, C.-L." and Wu,
Y.-J.2 (‘Applied Zoology Division, Agriculture
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Research Institute, Wufeng, Taichung, Taiwan,
ROC; *Tainan District Agricultural Improvement
Station, Poutzu Branch Station, Poutzu, Chiayi,
Taiwan, ROC)
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Studies on small model area-wide control of the
Oriental fruit fly for wax apple — Chiang, M. Y.,'
Kao, C. H.,! Huang, Y. B.,! Cheng, Y. E.!and Lee,
M. C.> ("Applied Zoology Division, Agricultural
Research Institute, Council of Agriculture, Wufeng,
Taichung, Taiwan, ROC. ’Bureau of Animal and
Plant Health Inspection and Quarantine (BAPHIQ),
Council of Agriculture., Taipei, Taiwan, ROC)
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Studies on small model area-wide control of the
Oriental fruit fly for citrus — Huang, Y. B.,! Kao,
C.H,! Chiang, M. Y.,! Cheng, Y. E.!and Lee, M. C.2
(*Applied Zoology Division, Agricultural Research
Institute, Council of Agriculture, Wufeng, Taichung,
Taiwan, ROC. ’Bureau of Animal and Plant Health
Inspection and Quarantine (BAPHIQ), Council of
Agriculture., Taipei, Taiwan, ROC)
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Effect of galectin-transfected Arabidopsis on
Plutella xylostella — Wang, S. H.,' Chen, S. J.,
Kuo-Huang, L. L2 and Huang, R. N.13
(‘Department of Life Science, College of Science,
National Central University, Taoyuan, Taiwan
32054, ROC; *Department of Life Science, College
of Life Science, National Taiwan University, Taipei
106, Taiwan; 3Department of Entomology, National
Taiwan University, Taipei, Taiwan 106, ROC)

Galectins (GALs) are a family of mammalian sugar-
binding proteins specific for B-galactosides. Our
previous studies have shown that the larvae
development of diamondback moth (P. xylostella) was
significantly disturbed when fed with galectinl (GAL1)
extract and/or recombinant GAL1 proteins purified
from GALI over-expressed E. coli. In these studies,
we further showed that GAL1 could interact with
chitosan and chtin in vitro, indicating that chitosan and
chitin could be a nature ligand of GAL1. Chitin is the
structural elements of the exoskeletons and peritrophic
membranes in various insects, and could be utilised as
a potential target for selective bio-insecticide. To
further explore the potential of GAL1 as a bio-
insecticide, we established a galectin-transfected stable
clone of Arabidopsis (GAL1-Arabidopsis) for further
insecticidal activity investigation. The results showed
that GAL1 were successfully expressed in GALI-
Arabidopsis clone. The survival and body weight of P.
xylostella fed on GALI-Arabidopsis clone were
significantly decreased in a time-dependent manner.
The ultrastructural studies further showed that the
midgut of GAL1-Arabidopsis-fed insect was distorted.
In view of GALI having a carbohydrate-recognition
domain recognized the structural motif N-acetyllactosamine
(Gal B 1-4GlcNAc) that is similar to that of chitin
(B-1,4 N-acetyl-D-glucosamine), we proposed that the
insecticidal mechanism of GAL1 involves direct
binding with chitin, the main component of insect
exoskeleton as well as peritrophic matrices lining the
gut epithelium.
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Distribution and insecticide susceptibility of Sesamia
inferens (Walker) in western Taiwan — Lee, C. S.
and Dai, S. M. (Department of Entomology,
National Chung Hsing University, Taichung, Taiwan
402, ROC)
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On ecological approach for studying insecticide-
resistance of Plutella xylostella L.: A spatial and
temporary monitoring on detoxification mechanisms
of a insect species against insecticides — Maa, C. J.
W.,! Kao, C. H.2 and Cheng, E. Y.2 (lResearch
Center for Biodiversity, Academia Sinica, Nangang,
Taipei, Taiwan 115, ROC; “Applied Zoology
Division, Agricultural Research Institute, Council
of Agriculture, Wufeng, Taichung, Taiwan 413,
ROC)

Data of a spatial monitoring of insecticide-resistance
of the Plutella xylostella L., DBM, was carried out
during 1979 to 1981 (Cheng, 1981). Five kinds of
insecticide were applied to larvae of 18 DBM
populations. Populations were sampled along vegetable
cropping areas of Taiwan. Mortality of each population
against five kinds of insecticide was evaluated. Data
were used for clustering and multidimensional scaling
analysis. Malathion resistance, frequency of 7 general
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esterases as well as a lipase-like protein of 16
populations sampled along Taiwan were monitored
five time during years of 1987 to 2001 (Maa, et al.
1992; Maa, et al. 2004). These data were also used for
clustering and multidimensional scaling analysis. Both
clusters of insecticide resistance and frequency of
esterases of DBM showed a latitude-dependent
distribution of three clades: high insecticide-resistance,
or high frequency of a lipase -like protein of southern
populations to low insecticide-resistance, or low
frequency of lipase-like -protein of northern
populations, both with exception of Sheh-tzu (ST). On
the other hand, multi- dimensional scaling configuration
of insecticide -resistance had a strees value of 0.03
indicating that the whole operative taxonomic unit was
unable to be separated. This result verified that
resistance mechanism of Taiwan DBM was possibly
associated with a single factor: the oxidative enzyme
system (Cheng et al., 1986). Meanwhile, the
multidimensional scaling configuration based on seven
esterases of the 16 DBM populations had a higher
strees value of 0.18 indicating that these clades were
barely separated. This result hinted that hydrolytic
activity of general esterases for insecticide -detoxification
in DBM was unlikely. Frequency of a paraoxon-
tolerant esterase (Est 9b), acting as a lipase-like
protein, was found to be positively correlated with
resistance to malathion, mevinphos, fenvalerate and
permethrin ( all at P < 0.05) in this insect. Since this
lipase-like-protein  was found to be partially
homogenous to a heat-shock protein. Merchandised
reagents of Hsp antibodies were used to verify whether
it is possibly that this Hsp is a chaperon for expression
of oxidative enzyme. Merchandised reagent of P450
antibody was therefore used to detect the presence of
antigenic response in Tou-Cheng and Lu-Chu populations.
Both populations showed positive response to the
antibody morphologically. To use lipase-like protein as
monitor tool for rapidly field test to detect insecticide-
resistance (caused by P450 system) of this insect or
the other insect pests will be discussed.

(-4

On correlations among malathion-resistance, a
lipase-like protein, a heat-shock protein of Plutella
xylostella L. — Maa, C. J. W. and Chang, R. W. S.
(Research Center for Biodiversity, Academia Sinica,
Nankang, Taipei, Taiwan 115, ROC)

Frequency of a lipase-like protein and malathion
resistance of various populations of the diamond-back
moth (DBM) sampled around Taiwan island are in
linear correlated positively and significantly at P <

368 AEEHFE_TLEE

0.01 (1987). This lipase-like protein was isolated, and
then purified for N-termianl sequence. The whole
section of three fragments of 50 animo-acids of this
lipase-like protein was partially homologous with
fragments of heat-shock protein (Hsp) of a species of
mosquito. Merchandised reagents of Hsp antibodies
were used to verify the reaction caused by the antigens
originated from the most resistant population of DBM.
Only one kind of the testified reagent gets positive
result. This special reagent was then used to monitor
the expression frequency of the antigen from a single
individual larva of eleven populations of DBM
sampled from various farms around Taiwan. These
eleven populations of DBM were also topically treated
for malathion-resistance. Mortality of each DBM
population was plotted against the expression
frequency of the antigen of DBM. The mortality was
also plotted against the frequency of lipase-like protein.
Data of lipase-like protein and those of antigen were
also analyzed for linear regression. Results showed
that: First, frequency of antigen reaction was
positively correlated with frequency of lipase-like
protein at 0.05 <P < 0.1 (R = 0.5368, P“o_05: 0.5529);
Second, lipase frequency and survival rate of the DBM
was positively correlated at P < 0.05 (R = 0.5619,
P'oos = 0.5529); Third, antigen frequency was
statistically correlated survival rate of DBM at P <
0.01 (R = 0.8034, P",, = 0.6835). Significance of
antigen frequency found in DBM will be discussed in
this content.
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Foragmg behavior of honeybee affected by
imidacloprid — Chuang, Y. C.' and Yang, E. C.2
(‘Department of Entomology, National Chung
Hsing University, Taichung, Taiwan 402, ROC;
2Department of Entomology, National Taiwan
University, Taipei, Taiwan 106, ROC)

7% ISR TR R R L R ) A 3&7“7?““ (LDso)
ki R wﬁéﬁffuﬁw T
41“*;[# BN e =L ||§ J%umt AL I[jﬁé
= Hiv T %zgs’*fgﬂ%ﬁ YTV AT R l/’ﬁmjuilt VEI
Ble fpmum I;f’r/ﬁ&u%ﬂv AT R fuaE
*@;’E (T 5T ) ] Hﬂﬁj pua = I
ER AL S 1) i ﬁéﬁé i £ Efif“’rﬁ ° virg
Ty QAU o F AR bJj\ [ el A3 6
4 s g S 1 50 g /L 0
#\?&I& s t[{ﬁﬁiﬂfiiﬁ%éﬁj F{l = £ —{\[]q %
F'E (JU'EA 300 ) o P9t 25 R 7 600 pg / L




40 R, s T VR ] BT e T R T

"LJE';"&BVEIF' » T TR 1600 pg /L \l*E\ i

) i};j FLAYES ff,l%’F“ “g%&ﬂﬂjﬁﬂ?ﬁ BT &L {ERL
HYE 7 3000 pg /L] l J = | DR Y e

FIPTEIER A ﬁt‘“ﬁ”ﬁbl W/l aﬁ‘#ﬁﬁ

;Q?ﬁm AR BTV AP J%,ﬂt’]ﬁg%lj\r F T,

WI%"IJ“#?EH SRR i R
Jé&@lf[ﬁg )ﬁjEIJ’—F;L—H I/— o

4-1)

B 07 P 4 # B Buchnera B ELER & 59 %
AroQ-PheA VEY IS 1E — = F' I (B
(S P )

Kinetic Properties of the Amino-acid Biosynthesis
Enzyme AroQ-PheA from Buchnera APS — Chang,
P. S. and Lai, C. Y. (Department of Biology,
National Changhua University of Education,
Changhua, Taiwan 500, ROC)
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ﬁﬂjpuaﬁ[f& HIH AroQ == PheA Vi1E Ky 57|
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Cloning and expression of a membrane form
guanylyl cyclase gene Bdmgc2 in the oriental fruit
fly, Bactrocera dorsalis- Liu, J. D., Chang, J. C., Lu,
K. H. (Department of Entomology, National Chung

Hsing University, Taichung, Taiwan 402, ROC)
FLE PR T (guanylyl cyclase) {ABCH T4 A1
o3 ) > BT BV 1 %] (membrane form) 7v7j\

7?»]% (soluble form) o JELsEF | JH%][’%{%[’“‘@F“IH
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”JJ R A R T tT (degenerate pr1rner
palr) gl]ﬁ\ﬁj%ﬂfmﬁ‘a‘ (Bactrocera doralis) g}gﬁ,@‘g
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B (transmembrane region) 1575y N $afja gt sk
(extracellular domain) » C Hipsjap lig':lﬁl' [iEEIN!
BB~ 3 SR (U] A VR T (kmase homologous
domain) FEBL[“TiH [* (cyclase catalytic domain) °
I j; g5 E =R ”@%IEEEI{{EU Bdmgc2 i
W %\Iflmg‘iﬁgll SRESN E—}EIEI[IA‘—EL R GEEN
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Molecular cloning and expression of soluble
guanylyl cyclases in the oriental fruit fly Bactrocera
dorsalis- Tsai, W. T., Fu, H. J., Chang, J. C., and Lu,
K. H. (Department of Entomology, National Chung
Hsing University, Taiwan 402, ROC)
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Cloning and expression of vegetative insecticidal
protein gene from indigenous Bacillus thuringiensis
isolate—Lin, C. Y.,' Hsieh, F. C.,> Liu, B. L." and
Kao, S. S.2 ('Department of Applied Chemistry,
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Chaoyang University of Technology, Wufeng,
Taichung, Taiwan 413, ROC; 2Biopesticides Division,
Taiwan Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agricultural, Wufeng,
Taichung, Taiwan 413, ROC)
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Screening the Vegetative Insecticidal Protein (VIP)
Genes from Bacillus cereus and Bacillus
thuringiensis—Chen, Y. C.,' Hsieh, F. C., Liu, B.
L.," and Kao, S. S.” ('Institute of Applied Chemistry,
Chao-yang University of Technology; *Biopesticides
Division, Taiwan Agricultural Chemicals and Toxic
Substances Research Institute, Council of
Agriculture, Wufeng, Taichung, Taiwan 413, ROC)
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Real-Tlme PCR assay for quantification of
Buchnera endosymbiont of Acyrthosiphon pisum
(Hemiptera: Aphididae): An assessment of
temperature effect on growth — Lu, W. N. and
Kuo, M. H. (Department of Entomology, National
Chung Hsing University, Taichung, Taiwan 402,
ROC)

The aphid Acyrthosiphon pisum is dependent on its
primary endosymbiont- Buchnera to supply essential
amino acids which are lack in plant sap. We quantified
Buchnera content of A. pisum of seven different ages
(four of juvenile and three of adulthood) under six
constant temperatures (10, 15, 20, 25, 30 and 35°C)
through real-time quantitative PCR. At six given
temperatures, the relative content of Buchnera often
came to its maximum at second or third instar during A.
pisum development, however, the maximums of 10
and 15°C were far beyond those of the rest four, three
times at least. From the viewpoint of total relative
quantity of Buchnera needed for A. pisum development,
the requirement decreased from 10 to 25°C followed
by a slight elevation at 30°C and another decrease at
35°C, the same tendency appeared in adulthood and
was consistent with the net reproduction rate (Ro)
analysis.
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The catastrophic effect of rainstorm on the
aquatic insect community of the Lan-Yang River
— Maa, C. J. W,, Lee, C. Y., Jeng, C. C., Chang,
W. S., and Wu, Y. W. (Research Center for
Biodiversity, Academic Sinica, Nankang, Taipei,
Taiwan 115, ROC)

Survey of aquatic insects was conducted monthly
along watershed of the Lan-Yang River: from
upstream to downstream during 2004 to 2006.
Sampling sites included seven areas including Jia-



Xiang Bridge (Gs), Shih-Gu-Fu-Shih (Sh), Ji-Guang
Bridge (Ga), Jia-Yuan Bridge (Ji), Niou-Dou Bridge
(Ni), Song-Luo-Hsih (Su), and Tu-Keng-Hish (Ts).
The main purpose of this survey is probing into the
environmental impact to biodiversity of the aquatic
insects in Lan-Yang River basins. By using the
PRIMER 5, a bio-statistics analysis software, the data
of aquatic insects for individual number of insect,
number of insect species, biomass of insect, temporary
and spatial distribution of insect groups sampled from
the Lan-Yang River watershed during 2005 and 2006
were listed in form of EXCEL (Windows), and were
then analyzed accordingly. Based on the ANOSIM
analysis, the Lan-Yang River’s insect community
biodiversity of year 2005 and 2006 had a Global R:
0.31 (significance level: 0.1%) for yearly distribution
of aquatic insects indicating that a drastically
increasing temperature (+0.8°C) and less precipitation
in rainstorms of 2006 smooth the temporary
differentiation. A comparison of insect biodiversity of
two different temporary intervals was then further
analyzed accordingly. The result of 2005 shows that
variation on the sampled component of insect among
four seasons is indistinguishable (Global R: 0.053,
Sign.level: 3.5%). That for monthly distribution had
global R: 0.05 and Sign.level: 11.4%. On the other
hand, value for spatial distribution of insect had a
Global R: 0.328; Sign.level: 0.1%. It indicated that the
sampled component of insect varied from place to
place mostly due to the complex of insect’s shelter
during rainstorm: main channel contained similar
groups of insect species, and upstream and tributaries
contained different groups of insect species (R: 0.242:
Sign.level: 0.1%). Somehow, the difference of insect
component is not significant between midstream and
downstream. Biomass of insect sampled in 2006 is
much more than that sampled in 2005. The clustering
analysis of 2005/2006 shows that five clades of insect
communities were derived from seven sampling sites
in Lan-Yang River, with less than 50% of similarity in
each clade. MDS Analysis 0f 2005/2006 had a Stress:
0.20 indicating that insect components varied less in
2005 and varied much in 2006. Variation of aquatic
insect communities reflected the catastrophic impact
of natural factors against the biodiversity of aquatic
insect communities in this river especially to those
living in. tributary area.
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Relationship of adults size and egg Size in the
fireflies (Coleoptera: Lampyridae) — Ho, J.
Z.' Su, T. H.? and Yang, P. S.* ("Endemic
Species Research Institute; *Department of
Entomology, National Chung Hsing University;
*Department of Entomology, National Taiwan
University)
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Investigations on similarity of host spectrum in the
genus Bactrocera (Diptera: Tephritidae) using
clustering analysis — Chuang, Y. Y., Yang, J. T.2
and Hou, R. F.2 ('Kaohsiung District Agricultural
Research and Extension Station, Pingtung, Taiwan
900, ROC; *Department of Entomology, National
Chung Hsing University, Taichung, Taiwan 402,
ROC)

AL AP TR B A7 NTSYS pe
(Version 2.11W) Elefifi 55 %55 T’T,ﬁjﬁglmj ST H
SfEEZE T (Diptera) [l144 FEE =" JIE{#R (Dacini)
FUErdRs R | ARy ﬁ'ﬁﬂl%l (Trypetinae) IV #4f]1
1P (Ceratitis capltata) Er 45 FE R P };KE]‘
AT ARPILY R - ¥t JEIE A
m‘gfﬁaﬁl '/;%_ FEPIEL f gligili | 40 %[ 90 i} 166

’T'E‘Ij = ﬁj =) ﬁf’%rj\_lh"JJ o i PTRR N ”?F}

BB ER 371



s’

i)

I‘J«f

fiEE I‘}ﬁ’ 45 FE e

E)": JE)'FFEIJ 14 f?{?tr'!/ I?J ﬁ& ‘,\u#
ﬁgjffﬂ ) ljf u;l/ P ’F\li,"?‘-ffi%ﬁms

S AP E] € R B SR S B o
fF”JEF[EﬂF"TE?"/ ﬁmgfpw PR - B i
T PP - ) AR
E ircjrfeeliuwww? VM‘E*H
P TR RS R
S SR+ A 5 4 @mf*wwa
Fily EL B AT U TE U HOERT > S B aqunonls
neohumeralis ~ B. tryoni (fL- i [l 87 ied) C-
capitata =7 1 ”:Eé&%?ﬁ%@fﬁ'ﬂﬁ&HﬁJ*J%ﬁﬁ'dﬁJ ot
J/;Elz’j FEPHy IR L 30 24FE T IFi 1] >
E'{nwi"’ﬂ = @?’JF”' li - EER R

iy fwiesgum (R - PE T
ﬁ‘J%\"E”I"Eﬁ it F&L@ﬂFEI EL o R
fi 1 (methyl eugenol) ?T T SR L 2 5 {1 B.
aquilonis, B. neohumeralis, B. tryoni == #&ifl Hf i
I Ju s (Cue-lure) FBAEIESE [P0 [yt p] nal U dy
WH[E% Medlure » [*JI'—~ j'h;{ 7 IR

RIS P TR - R T
Hi o '* B B FEA ) AR '/fr"‘f'f - 1
1 B. aquilonis % B. neohumeralis » Ev“{@ﬁiﬁﬁﬁﬂﬂi’%
R [ -

HEiET 7
4

—l

= i

K”
o 7

I S

.:J’
!

—_

&

T e
—oo—W‘#‘

[ V1 Rt

ﬂ*

U

o

1l

w-;—;#r\

lu

3
i 1
" [E=

J

_{—

I
f
I
fi [

(5-4)

ﬁlfllgu;fqﬁ I/EE‘#J SfIEE — SE['EE[S ~B3BY
frﬁv = ENCRTT: S8 ST
Biology study of adelgid on Picea morrisonicola
— Chen, C. Y., Yeh, W. B. and Kuo, M. H.
(Department of Entomology, National Chung Hsing
University, Taichung, Taiwan 402, ROC)

The biology study of adelgid on spruce was rare in
Taiwan. We found the adelgid induces elliptic
pinecone-like galls on Picea morrisonicola. From now
on (in June 1 to September 30) we collected 60 galls
every two month and recorded the gall size, adelgid
number and body length. The peak of gall appearance
was 65% in August. There are about three to five
adelgids in each cell of gall and seem no generation
overlapping in the same gall. The body length of
adelgid was from 0.4 mm to 1.8 mm. The individual
numbers was positively correlated with the gall size
(R? = 0.7866). The observation will keep going on and
we will further exam the phylogeny of adelgid by
molecular biological technique.
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Death patterns of three species of crow butterflies
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(Euploea spp.) at Dawu overwintering site, Taitung,
Taiwan — Tsai, C. C.,! Chao, R. F.? and Liu, C. S.!
(‘Department of Institute of Life Science, National
Taitung University, Taitung, Taiwan 950, ROC;
2Department of Leisure Management, I-Shou
University, Ta-Hsu, Kaohsiung, Taiwan 840, ROC)
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Aestivation, a possible adaptations of the burying
beetle, Nicrophorus nepalensis (Coleoptera: Silphidae),
to the shortage of reproduction carrion — Hwang,
W. and Shiao, S. F. (Department of Entomology,
National Taiwan University, Taipei, Taiwan 106,
ROC)

The major active time of N. nepalensis was in spring
in Fushan; however, in fall, some of them were active
again. The tolerance range of temperature was
determined by the lethal temperature of a species.
Approximately half of the beetles of N. nepalensis
were inactive at 26°C; and the beetles could not
survive at more than 27°C. The sexual maturity of
females is highly depended on the photoperiods at
20°C. The long photoperiod could hinder the
development of ovaries. Under three natural
conditions in Fushan — at 15°C under 11:13 (L:D)
photoperiod in February, at 20°C under 12.5:11.5 (L:D)
photoperiod in April, and at 25°C under 14:10 (L:D)
photoperiod in June, the virginal beetle couple reached
sexual maturity two weeks after eclosion at 15°C and
20°C. At 25°C, the beetles did not bury carcasses, the
females laid no egg, and the adult lifespan was only
about one third of that at 20°C. The temperature over



26°C is usually appeared from June to August in
subtropical Fushan, and that temperature is always
beyond the tolerance range of the beetles. The
photoperiod and the temperature are believed to
simultaneously influence the time of female sexual
maturity. The monthly average of temperature during
the activity period lay between 13.0°C and 21.3°C
which is also in the proper temperature range for the
beetles to reproduce. On the other hand, Nicrophorus
species could usually initiate aestivation under long
photoperiod. The low temperature during the winter
diapauses can cause the regression of ovaries, the
ovarian development would be regulated by the
photoperiod during the aestivation. Besides, the high
temperature could also hinder the reproduction of
burying beetles. The reason why N. nepalensis has
narrower temperature tolerance range and not evolved
adaptation for higher temperature is probably closely
related to the availability of the carcass. Temperature
and humidity are two main factors that influence the
activities of microorganisms, which play an important
role in accelerating the carcass decomposition. Under
high temperature, above the tolerance limit of N.
nepalensis, the decomposition of carcass was fast, the
rest of carcass left by maggots, other arthropods and
microorganisms didn’t meet the reproductive need for
the burying beetles. Under lower temperature, the
carcasses were usually naturally preserved longer and
the maggots on then also took longer time to develop.
In such the situation of lower temperature, carcasses
were otherwise mostly consumed by the vertebrates.
In conclusion, the activity of N. nepalensis was
restricted at such a narrow temperature range could be
the adaptive results to avoid the competition from
vertebrate in winter and other arthropods in summer.
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Isolation and identification of a novel spotted fever
group rickettsia, strain IG-1, from Ixodes granulatus
ticks collected on orchid island (Lanyu), Taiwan—
Tsai, u,l Wang, H._C,2 Chen, C. H,’ Huang, J
H.,! Lu, H. Y., Su, C. L.! and Shu, P. Y.! (!Vector-
Borne Viral and Rickettsial Diseases Laboratory;
?Vector Biology Laboratory, Research and Diagnostic
Center, Centers for Disease Control, Department of
Health, Taipei, Taiwan, ROC)

A novel species of spotted fever group (SFG)
rickettsiae, Rickettsia sp. IG-1, was identified in adult
Ixodes granulatus ticks collected from Orchid Island
(Lanyu), an islet located in southeastern Taiwan. This
new Rickettsia sp. was successfully isolated and
maintained in L929 mouse fibroblast cells from four
individual specimens of |. granulatus ticks using a
shell vial centrifugation technique. Serum samples
collected from the rodent host Rattus losea and
SFG-positive human serum reacted with IG-1 using an
immunofluorescence assay (IFA). Pairwise nucleotide
sequence analysis of rrs, gltA, ompA, ompB, and sca4
reveals that IG-1 belongs to SFG rickettsiae, and had
the highest nucleotide sequence similarities to
Rickettsia slovaca with 99.6%, 98.1%, 98.6%, 98.3%,
and 98.7% similarity to rrs, the 5’end of ompA, the
3’end of ompA, ompB genes, and sca4, respectively,
and to Rickettsia sibirica with 99.2% similarity to the
gltA gene. Phylogenetic analysis of the ompA, ompB
genes, and sca4 shows that IG-1 is most closely
related to R. honei. The results demonstrated the
sequence divergence of this novel isolate from those
rickettsiae  previously characterized utilizing the
criteria proposed by Fournier and colleagues. Whether
IG-1 is pathogenic for humans remains to be studied.

62
ﬁ#&]ﬁi 1R o EUE — Z 84
& $1érlﬂggf%ﬁ<vﬁ%@&%
Al ﬁ%wu?haﬁé P
&"ﬁ :JW’HE@HI M!‘ﬁﬁ}’dﬁ%‘ = Kok th h?‘-"éf

Studles on vectors and pathogens of scrub typhus
in Taiwan area. — Wang, H. C.,1 Chen, C. H.,1 Lee,
P. L.,' Tsai, K. H.? and Shu, P. Y.> (*Vector Biology
Laboratory; *Vector-Borne Viral and Rickettsial
Diseases Laboratory, Research and Diagnostic
Center, Centers for Disease Control, Department of
Health, Taipei, Taiwan, ROC)
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Detection of red imported fire ant (Solenopsis
invicta) venom proteins and antibodies in mouse
and its application — Hua, K. H.,' Wu, W. J." and
Hung, T. H. (‘Department of Entomology, National
Taiwan University, Taipei, Taiwan 106, ROC;
*Department of Plant Pathology and Microbiology,
National Taiwan University, Taipei, Taiwan 106,
ROC)
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The ground insect fauna of agroecosystem invaded
by red imported fire ant (Solenopsis invicta) in
Chiayi — Chen, S. K.,! Yang, J. T.? and Tsai, C. L.?
(‘Tainan  District Agricultural Research and
Extension Station, Tainan, Taiwan 712, ROC;
“Department of Entomology, National Chung Hsing
University, Taichung, Taiwan 402, ROC)
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Behavioral studies of scu[tle flies (Dlptera
Phoridae) and its forensic importance — Lin, Y. C.
and Shiao, S. F. (Department of Entomology,
National Taiwan University, Taipei, Taiwan 106,
ROC)
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Prellmmary taxonomic study on the nymphs of
Cercopoidea (Hemiptera: Cicadomorpha) — Shih,
H. T.' and Yang J. T.> (‘Department of Applied
Zoology, Taiwan Agricultural Research Institute,
Council of Agriculture, ROC; 2Department of
Entomology, National Chung Hsing University,
ROC)

Members of the superfamily Cercopoidea comprise 5
families including Aphrophoridae, Cercopidae,
Machaerotidae, Clastopteridae, and Epipygidae. These
families are best known for the nymph stage which
produces a cover of frothed-up plant sap resembling
spit, the nymphs are therefore commonly known as
spittlebugs, or spit bugs. Although cercopoid nymphs
are unique in biology, their biological and diagnostic
information are poorly known. Therefore, the
systematics of Cercopoidea has been based entirely on
the adults so far. It is necessary to rear nymphs to
adults for positive identification. In this study, 15
species of cercopoid nymphs belonging to 3 families
and 9 genera are recognized by rearing. The present
result shows that several morphological and biological
characters can be used in diagnosis at different
taxonomic ranks. The morphological characters such
as the shape of pronotum and convexity of the frons
were described in detail. Biological characters such as
the specificity in host plant utilisation and host range
were applied in the definition of each taxon. In
addition, keys to the families and to the lower taxa
including genus and species are also presented.
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Phylogeny and classification of Saissetiini (Hemiptera:
Coccidae: Coccinae) based on morphological data
from adult females — Lin, Y. P.,"* Wu, W. J." and
Kitching 1. 2 ('Department of Entomology,
National Taiwan University, Taipei, Taiwan 106,
ROC; *The Natural History Museum, London, UK)

Thirteen genera, including 116 species, of soft scales
comprise the tribe Saissetiini (Hemiptera: Coccoidea:
Coccidae: Coccinae): Acantholecanium Borchsenius,
Cajalecanium Gomez-Menor Ortega, Couturierina
Matile-Ferrero & Ruyet, Etiennea Matile-Ferrero,
Eutaxia Green, Hemilecanium Newstead, Megalecanium
Hempel, Parasaissetia Takahashi, Parthenolecanium
Sulc, Platysaissetia Cockerell, Saissetia Déplanche,
Stictolecanium Cockerell, and Udinia De Lotto.
Saissetiini are found mainly in Afrotropical and
Neotropical regions. All are plant parasites, and some
are notorious agricultural pests. They differ from other
Coccidae primarily in (i) the presence of a broad
submarginal band of ventral tubular ducts; (ii) frequent
lack of dorsal tubular ducts; (iii) general presence of
dorsal tubercles and pocket-like sclerotizations; and
(iv) 10-loci pregenital disc-pores, which can extend
onto the thorax or even the head. The tribe may be
subdivided into four reasonably distinct genus-groups
based around Acantholecanium, Eutaxia, Saissetia and
Etiennea. This study used 52 morphological characters
from adult females of 34 species representing all 13
Saissetiini genera, together with 11 outgroup taxa, to
test their systematic relationships. The data matrix was
analyzed using three phylogenetic packages: WinClada,
NONA and Pee-Wee. Three different weighting
regimes, equal weighting, successive weighting and
implied weighting, were employed. Clade support was
estimated using Bremer and relative Bremer support
values. The results showed that Saissetiini was
polyphyletic, and non-monophyly of other tribes
within Coccinae was demonstrated. Many characters
defining the tribes were contradicted, occur elsewhere
in other subfamilies, suggesting that all Coccinae tribes,
and even the subfamily itself, should be abandoned.
However, the data were highly homoplastic and thus
further studies are necessary to establish a natural and
stable classification of Saissetiini and other soft scales.
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dragonfly (Anotogaster sieboldii (Selys)) (Odonata:
Cordulegastridae) — Lin, S. C."* and Yang, P. S.2
(‘Division of Zoology, Endemic Species Research
Institute, Nantou, Taiwan 552, ROC; 2Department
of Entomology, National Taiwan University, Taipei,
Taiwan 106, ROC)
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Studies on the butterfly fauna of the Elephant
mountain nature trail at Taipei city — Shen, C. H.
and Chen, C. C. (Graduate program of Environmental
Education & Resources, Taipei, Taiwan 100, ROC)
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The monitoring and MRR of the moving Danaldae
at Tatachia area in Yushan National Park— Chen,
C. C.' Yang, S. X.? and Su, C. F.> (‘Graduate
program of Environmental Education & Resources,
Taipei, Taiwan 100, ROC; 2Administration office of
Yushan National Park, Nantou, Taiwan 553, ROC)
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Character displacement in Euterpnosia varicolor
and Euterpnosia alpina (Hemiptera: Cicadidae)
from Taiwan — Chen, C. H. and Shiao, S. F.
(Department of Entomology, National Taiwan
University, Taipei, Taiwan 106, ROC)
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varlcolor H F&Eé&“%”ﬁ 5-7 BCERRILES
1,300-2,200 M » I fjj = 5153 rr'Ji*‘jE.ﬁ': £
(1,300-1,700 M) ~ RIJFESEL (1,300-1,800 M) ~ #ris

71 (1,300M) ~ #1558 (2,200 M) 5789 » [& 7 s
It FERE R p N ﬂﬂﬁz\ﬂgﬁﬁ"]*llf FEEE (calling
song) E‘zgpjﬁ RS 5.1-5. 8 kHz I/IJHJ o [ TEIETY



2,000 M = ME % &Eﬂ (Euterpnosia
alpina) » By 3?'1:‘” 4- 6 F ’ E£ SE] AR
Mg N B FJ“L_I‘ 4\1 Ei Eﬁlﬁ
PROREFEE - A 3 ) ok = T IFVERE] > TR 2Ry
FRprEt PF‘FT%@’; 103 kHz o T I 5-6
FJFE:JQHET‘ rf?EuFf FEE T PRSRE g T AR
TR (character displacement) ¥57i » - %
y!ﬁﬁﬁﬁ f*ﬂ VRUE|fY 5.1- 58kHz§%{§ £% 11.9 kHz >
[E P 103kHzﬁ£ 't £3kHzo TR
* ' 5” 2 E S [ (specmtlon) e |,.”$§‘“’ 1
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Circadian flight activity of butterflies at the
Hohaunshan — Chiu, Y. C.,! Fang, H. S.! and Hsu,
F. H.2 (‘Endemic Species Research Institute,
Nantou, Taiwan, 552, ROC.; *Department of
Biological Resources, National Chiayi University,

University Road., Chiayi, Taiwan 600, ROC)
JEE&FF Iﬁﬁﬁg}—‘ﬁr {—ﬂjE&Ijj";‘g’VEIFF ;FEI’»??:I
;I}J’El 005 F 2007 & 9 F JFAA@\HVJFL

LT (&FY 3,005 m) 3 %E\ﬁifFIElr‘h‘fI%|jﬂJ;gtF”y§T
Bl IR RIERE g E| 38 i ’ W%Eﬁﬂi#l N
39% o Adi R A Yt**‘JEﬁfL#i%IE” Jg.ﬁi,gbl
10:00~11:00 S84 23 72 228 & ht EF Tl =
A7t (ZopFoessa niitakana) (646 £ % ») + 07:00
(11°C) HIRAAEY > )7 16:00 (21°C) % F 5
{1 ') 09:00~12:00 [HF% (11~23°C) e 7&,5 '%J
H  (Parantica sita nlphonlca) 04 E7%) I+
08:00 (18°C) “#-[#] Qi *J g vi 15:30 (14°C) = ‘F
e HF,E*J ; [ B [[ éfﬂ“* (Neope pulaha didia)
(6 ER) P 07 OO(ll"C) HEIFE [ 17:00
(14"C) T AN g AT 10 05 11: oo R
iif El&';l‘g}gﬁg (Zohpoessa dura neoclides) (31
E7%) 7 07:00 (11°C) Bl @y i 11: 10(23"C)
s AF A AR IR 5 0~1100 E FEE )T
Eé ﬂ\iﬁﬁig'fﬁi (Minois nagasawae) (16 E7%) r;f—
09:00 (12°C)~12:00 (23°C) {112R! i igg@vgﬁﬂ
(Kaniska canace drilon) (17 & 7%) :iﬁ* & 07 6 9°C)
Eald FE[*J B ’J 10:00~11:00 > 14:00~15:00 [ {lteliF
E' 'I'Eé PEE % (Atrophaneura horishana) (16 £°%)
Jd@ [FUFS 08:00 (10°C)~13:00 (21°C) -
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e ’p‘ £ (Ctenocephalides felis
fB uche)) EEY ﬁﬁﬁg&ﬁjé 7 — ﬁ;;
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Seasonal prevalence of gregarine parasite of cat
flea, Ctenocephalides felis (Bouché), from dogs and
cats in Taipei city — Alarcon, M. E.,' Huang, C.
G.,1 Chen, W. J.2 and Wu, W. J! (lDepartment of
Entomology, National Taiwan University, Taipei,
Taiwan 10617, ROC; 2Department of Public Health
and Parasitology, Chang Gung University, Kwei-
San, Tao-Yuan, Taiwan 33332, ROC)

Gregarines are a group of primitive apicomplexans,
mainly coelozoic- or lumen-dwelling in invertebrates,
especially in arthropods. They were once considered
symbiotically harmless, however, several new studies
have shown that some of them may influence their
hosts in various aspects, including viability, life span,
fecundity, and mating behavior. In 2004, one septate
gregarine (Apicomplexa: Eugregarinorida: Septatorina)
was found in adults of cat flea (Ctenocephalides felis
(Bouchg¢)) in Taipei, Taiwan. In a recent field survey of
fleas conducted from March 2006 to September 2007,
cats and dogs were combed to harvest fleas by a 10
minutes effort. A total of 5004 fleas (13033/ 37019)
were collected from 728 dogs and 102 cats in an
animal shelter, Taipei. The existence of gregarines was
then examined under a dissecting microscope. The
results showed that the infection rates were higher in
June, July, and August compared with that in
December. It is supposed that temperature and
humidity, the two key factors in flea development and
survival, are also critical to gregarine abundance.
Among 1860 fleas examined for the burden of
infection, 117 fleas were infected by < 5 gregarines, 64
fleas > 5 or < 10, and 187 fleas > 10 gregarines,
respectively. Of which, as high as 67.46% (141/209)
of the fleas collected in July 2007 were parasitized
with more than 10 gregarines.
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339'“" FEAE o '/E?EEF#EE
'FT SRR 2 (ST
E&H W - FLE )
Evaluatlon of developmental thresholds temperature
of silverleaf whitefly (Bemisia argentifolii Bellow &
Perring) on cantaloupe — Lin, F. C.,' Lai, H. S.'
and Chen, C. N.” ('Agriculture Research Institute,
Council of Agriculture, Wufeng, Taichung Taiwan
413, ROC; 2Department of Entomology, National
Taiwan Univesity, Taipei, Taiwan 106, ROC)
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I 1 Hﬂﬁuﬁ?mw&&t
11.5°C f E'JH@T&' ELY BRIV AL )7 F"%?iﬁ 259.8 [ 114
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Effect of larval food quantity on larval development
and ovipositional preference of the biting midge,
Forcipomyia taiwana — Liu, W. Y. and Lee, S. J.
(Department of Entomology, National Chung Hsing
University, Taichung, Taiwan 402, ROC)
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R '%F'fé* NS %'I* 15“ B 8 S
ﬂé( PIEl GRIFED) I N SRR AR ,90%
M - ey o e j jJEELIELL,\ ) (I RN -
¢ PRI o WIIEIE 2V R 0 i 20ER
ek S B ﬂaﬁlm*ﬁ Y (% 7S ) =
126+4664X (X= BNkl =0~0.16g) > R*=0.80 -
ﬁ B ETED %Eﬁ P R IR E 5] %
*I/fegzz‘;; JEIIL%.mt Y ﬂfgm 11.98 + 1008.66X (X
= WXiEl =0~0.16 g) » R*=0.76 » [I IFH“?%T;H &
’?‘rﬁa‘uﬁwﬁﬁ“ R AP 2V RN o v R E A
PiE! L’ﬁzﬁ‘“ﬁ?l 1 0.01 g VEMIENE ZEFIHA 3
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FJ] #] PCR-RFLP ##: /& & ZITEJ‘ % oF Eh R
(Dysmicoccus sm»)(fyd@ﬁ‘ e %*f&*l) WH A
e -V gan ] — - i - @WW‘Z%% i
H¥E T EVa E ¥ FRoEr [BP5E)

Identification of Dysmicoccus Species (Homoptera:
Pseudococcidae) by PCR-RFLP Analysis for
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Quarantine Application — Chiu, Y. C., Chen, S. P.
and Wang, C. L. (Applied Zoology Division,
Agriculture Research Institute, Council of
Agriculture, Wufeng, Taichung, Taiwan 413, ROC)

T T = A ,Tifﬁjﬂﬁéﬂ M
R STCESRILEEIIE - Bl - YRRt
T B 9\{&’5{1‘?" B Eloasy il el P[’"ifﬁﬁflf: L
2 Rl F RN AE A PR AR FE (genomic DNA
rnarkers) H SRR T %ﬂjﬁﬁ*u' %ﬂgﬁ’%‘j
(Dysmicoccus spp.) . /7 g 55 [I|EBE ZU RS /7 R
£ (D. brevipes (Cockerell)) #1E A0 24K /1 7
(D. neobrevipes Beardsley) ° %[JF'J‘—T’ £ Tl 61 7 -
B\Lﬁfﬂfg” PR 2HER] (polymerase chain reaction-
restrlctlon fragment length polymorphism, PCR-RFLP)
P fe o BESHFRREEEY Y BLIY (ribosomal DNA,
DNA) - (SR ity 515 - 5 7]
HEZATYIF v DNA & - H[7 PCR fJH )
(Amurl8S-3 A1 1TS6) [ rDNA b 553 fio
18S ~ ITS1 ®MH#ES5AY 5.8S Wkl :?E_lﬁ oo /7R
*ﬂf’@i /EEY DNA A EEHS5S 500 bp f |FIR %
ﬁﬁp& JWQ (restrlctlon endonuclease) %77 DNA
HE Jﬁ” J Alul ~ Haelll ~ Mspl #I Taql =~
’FZ@U J@F?@H‘?ﬂ E”ﬁ‘ﬁﬁfﬁf*'l* ]
BA YTk I EAT £ ué* FEK ]J b o
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puZE [~ @#J’Eﬁ%j@ﬁﬁi[% (Forcipomyia taiwana)
I[P CHEE
AR

Estlmatlon for attractiveness of four chemicals to
the biting midge, Forcipomyia taiwana — Liu, W. Y.
and Lee, S. J. (Department of Entomology, National
Chung Hsing University, Taichung, Taiwan 402,
ROC)
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Jiﬁl?ﬁi#W%ﬁ}fEﬁ_ﬁ; w‘Fﬂﬁ&dI
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HBEE % > HVES lactic aCld > acetone FHH LV ﬂé@r
IFESERRE b+ (15 W E B e

W;ﬁﬁ (100 ~ 250 ¥ 500 ml/min)  CO, ¥ t@%&%
e =, TW VE’?@I?'T%J o i COZ SWEE 1-octen-3-ol
Y PrET {r PARTEIF s CO, TS /»r« "’ﬁ?ﬁg
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TSR 5 (S5
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Effects of wheat germ agglutinin and concanavalin
A lectin on the insecticidal efficacy of Spodoptera
exigua multiple nucleopolyhedrovirus — Lee Y.
H.' Jinn, T. R, Kao S. S." and Wu T. Y.
(‘Biopesticides Division, Taiwan Agricultural
Chemicals and Toxic Substances Research Institute,
Taichung, Taiwan 413, ROC; 2Department of
Bioscience Technology, ChungYuan Christian
University, Chungli, Taiwan 320, ROC)
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Relationships between papaya ripeness and fruit
fly infestation and monitoring of the fruit flies
occurred in papaya orchard under screenhouse
cultivation — Chen, C. C.,' Ou. S. K.,' Dong, Y. J.!
and Chuang, Y. Y. ('Agricultural Research
Institute, Council of Agriculture, Executive Yuan,
Wufeng, Taichung, Taiwan 413, ROC; 2Kaohsiung
District Agricultural Research and Extension
Station, Council of Agriculture, Executive Yuan,
Pingtung, Taiwan 908, ROC)
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Occurrence and light control of Culicoides spp. in
cow feedlots — Chuang, C. C. and Tu, W. C.
(Department of Entomology, National Chung Hsing
University, Taichung, Taiwan 402, ROC)
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Purification and characterization of protease of
Photorhabdus luminescens from Taiwan — Chang,
Y. T.,' Hsieh, F. C.,” Wu, L. C.,> Chang, H. C." and
Kao, S. S.> (‘Institute of Biotechnology and
Bioinformatics, Asia University, Wufeng, Taichung,
Taiwan 413, ROC ; 2Biopesticides Division, Taiwan
Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, Wufeng,
Taichung, Taiwan 413, ROC)

APA AR A E’ﬁlﬁtﬂﬁﬁr s Ay Vﬁrﬁ '
FEfip= ]y o F1o13 fRfER i*%lﬁifl

PRI Iiﬂéﬁ ‘/Eslﬁi’ i HEENT NB - LB %p
PP TZ uﬁ‘z“@ﬁﬁ%ﬁi PR A VTS S R
Y E ?Jﬂ“ﬁfiﬁﬂ%%\fﬂgh KM RITAFE 0805-P5G

[ 5 VTS B S NB kfiEE: # rir*“ﬁ% AR
ESNAR Fll*ﬂ[i ﬂﬁ%lﬁﬁﬁ;—ﬁ EPH EF‘E? meI 1FPLC
== High Trap DEAE sepharose FF column » High
Trap Q sepharose XL column 3 5giagH FEaT (= » 1 ffl
AR Lt S ks
PR3 fT (zymogram) § :FJJ Z[] 0805-P5G EéIFFEJﬁrE
;T;J Eﬁigi SRS Jr}?'k;plt 50kDa ']
T K i (SDS-PAGE) e ¥1 53 &

El ’I" 75 N HEE LC MS/MS i = B E 7&%%
lﬁyﬁﬁg  F|1| FPLC 5 Sy 1973 [~ B2
fg m VTS Bk LIRS 5T 60°C ~ TR £
pH 8 o [P 1T75] flfiich @7 0 & zﬁ%ﬁiﬁﬂj EDTA %
1, 10-phenanthtoline V {Iiill Fr g £ 1L & B f VETS)
sk o A e VOV B
R FETELS T RRAI AR T AT
BRAURCR i o B P B[ VRS [

380 AEEHFE_TLEH

SEF. 1 B VTSRS <

(9-5)
ELPENS I BIUSBR]) Vg~

st — %@ TR Jw+m¥
*@ﬁﬁ@f- ﬁﬁﬁ%ﬁ&ﬁ%%@ﬁ@ﬁ)

Development of species-specific PCR primers for
identification of the peach fruit moth, Carposina
sasakii (Lepidoptera; Carposinidae) — Yen, P. S.,'
Wei, X. T.2 and Lu, K. H.! ('Department of
Entomology, National Chung Hsing University,
Taichung, Taiwan, ROC; “Bureau of Animal and
Plant Health Inspection and Quarantine, Council
of Agriculture, Executive Yuan, Taipei, Taiwan,
ROC)

AP i) RAPD-PCR FLELHE: ] aﬁﬂ“fi‘—?ﬂﬁfrﬁ*ﬂ'*
i (Carposina sasaku) '/;Jt IifJP ° ?Fj’ﬂ'*%
PR AR E 40 {2 AT~ FEIVIH 4R S
300 = 1000 bp [ J’ﬁ FE% Eﬁj’rfﬁfqv A F@u S
Tf?‘igﬁcj?%;;fglr~ ‘[‘idld Ef o STHIE Cs-321-F/
Cs-321-R ~ Cs-415-F/Cs-415-R ~ Cs-505-F/Cs-505-R
T2 Cs-622-F/ Cs-622-R; B|1F=4 S [+ {28 w7 38 U
Lit%  (Cydia pomonella) =220 - & -~ ECydia
molesta) 7 [*| = FEEEZ | UGB A 0 S8R E ST
I*ﬁ'ﬂ@juﬁn HIE% 321 ~ 415 ~ 505 == 622 bp * 7|
 DNA HF8 > BES [P 4 30 [ SpSsppa Ui 21
agﬁwmvw#
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by E‘fj’?ﬁ‘] SFE H fUE(#  (Bactrocera dorsalis
(Hendel)) ;p,fg( VR FE — %‘i@’” s fﬁ’tﬁi@ 2.
BB [ R
K5 OB RFR R )

Toxic e fects of 1nsect1c1de-sprayed plastic film on
the Oriental fruit fly (Bactrocera dorsalis (Hendel))
larvae — Dong, Y. J.,! Ho, K. Y.2 and Chen, C. C.!
(‘Agricultural Research Institute, Council of
Agriculture, Executive Yuan, Wufeng, Taichung,
Taiwan 413, ROC; Chia-yi Agricultural Experiment
Station, Agricultural Research Institute, Council of
Agriculture, Executive Yuan, Chia-yi, Taiwan 600,
ROC)
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Util zatmn of GPS and GIS for area-wide
management of the oriental fruit fly, Bactrocera
dorsalis Hendel — Chuang, Y. Y.' and Hou, R. F.2
(‘Kaohsiung District Agricultural Research and
Extension Station, Pingtung, Taiwan 900, ROC;
2Department of Entomology, National Chung Hsing
University, Taichung, Taiwan 402, ROC)
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Characterization of Autographa californica multiple nucleopolyhedrovirus (AcMNPV) from different
isolation - Lee, S. T. and Wei, K. B. (Department of Biotechnology, Southern Taiwan University of
Technology, Tainan, Taiwan 710, ROC)
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Why insect cells are more resistant to X-ray irradiation than human cells? - Cheng. 1. C.,"” Horng, S. B.,'
Lee, H. J." and Wang, T. C.> ('Department of Entomology, National Taiwan University, Taipei, Taiwan,
ROC; “Institute of Cellular and Organismic Biology, Academia Sinica, Taipei, Taiwan, ROC)

Insect cells are known to be more resistant to ionizing radiation (IR) than mammalian cells in culture.
Previous investigations demonstrated that fewer damages induced and higher efficiency in DNA repair
were responsible for the higher radioresistance in insect cells. However, study in IR-induced cellular
stress other than DNA lesion has been rare. In order to investigate if cellular factors other than DNA
repair are involved, a lepidopteran cell line, Sf9, and several cell lines of human origin were used for the
purpose in question. Exposure to 20 Gy X-ray induced significant growth arrest and apoptosis in human
cell lines but not in insect cells. Investigations on DNA repair using single cell gel electrophoresis assay
(Comet assay) confirmed previous observations by showing less DNA stand breaks and faster DNA
repairment in X-ray-irradiated Sf9 cells. Reactive oxygen species (ROS), which is one of the major
products of IR, has been reported to induce apoptosis. Our results indicated that Sf9 cells were lower in
ROS basal level and higher in ability to remove the intracellular ROS generated by X-ray irradiation and
hydrogen peroxide. This implied that an efficient antioxidant scheme might be responsible for the higher
radioresistance in Sf9 cells. Sf9 cells were also found to have a higher reduced glutathione (GSH) basal
level, which, when inhibited, reduced the insect cell resistance to X-ray irradiation significantly. This
result suggested that GSH, acting as a major anti-oxidant mechanism, was involved in the defense of
DNA damage caused by IR. Taken together, ability to protect DNA from being damaged, repair in more
efficient ways and higher antioxidant capacity play major roles in radioresistant characters in Sf9 cells.
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(10-3) Alternative strategies of conspecific encounter in a territorial damselfly, Ceriagrion fallax
(Odonata: Coenagrionidae)

B3 4~ L gk~ HRW T

Department of Life Science, Center for Tropical Ecology and Biodiversity, Tunghai University,
Taichung, Taiwan 40704, ROC

In odonata, territorial species frequently fight for access to mates through defense of a specific area.
Ceriagrion fallax is a territorial damselfly often found near ponds and streams. Territories of males do not
overlap with oviposition sites. Observations suggested that a female individual mate once a day and males
did not break the copulation linkage. The sex ratio of emergence is about 1.2:1 (male to female), and
nearly 1:1 among mating pairs. Using videotaping, our preliminary data suggests that behavioral response
to conspecific encounters of a territorial males depends on three types of intruders: (1) single males; (2)
the copulation linkages; and (3) immature individuals. Territorial males chased single-male intruders
significantly longer than the time of copulation linkages. We observed no behavioral response of territorial
males toward immature individuals. Future works include identifying visual cues used to distinguish these
three types of encounters and interpreting the causes of the alternative strategies.
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Thermal clock of the German cockroach — Huang, L. K. and Lee, H. J.
(Department of Entomology, National Taiwan University, Taipei, Taiwan 106, ROC)

By manipulating environmental conditions, the overt rhythm of locomotion of the German cockroach did
show a unique thermal clock underlying this rhythmic behavior. Thermal and Photoperiodic clock may
exert its own influence on the overt thythm simultaneously, but can also couple forces before controlling
the expression of the overt rthythm at a proper phase. For male German cockroach, the locomotor
circadian rhythm with only one peak of daily activity was found under constant temperature and LD or
DD condition, which was restricted in scotophase or subjective night as a nocturnal animal does.
However, a thermal cycle (30:20°C) under constant darkness, might switch the active phase from cold
(subjective night) into warm (subjective day) phase, under which caused multiple activity peaks or
phase-shifting. Two peaks were triggered by the thermal clock at the transition of temperature changes. In
the mean time, the photoperiodic clock kept a free-running rhythm, and would couple again with the
thermal clock when activity peaks were getting closer. Based on the actogram, each clock had the same
opportunity to control the activity pattern either in synchronizing, free-running, or shifting. This finding
provides an evidence of a multiple-oscillator system in reacting to different Zeitgebers, and also provides
advantages in studying mechanisms underlying this unique behavior.
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Biology of the invasive wasp Quadrastichus erythrinae (Hymenoptera: Eulophidae) and identifying the
stages of tree injury to save coral trees accordingly - Tung, G. S.,' Hsu, C. C.,! Lan, Y. C.,” Yang, M. M.’
and Fanjiang, C. C.* ('Taiwan Forestry Research Institute, Taipei, Taiwan 100, ROC; *Department of
Resource and Environment, Leader University, Tainan, Taiwan 709, ROC; *Department of Entomology,
National Chung-Hsing University, Taichung, Taiwan 402, ROC)
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Chemical analysis of venom alkaloids from Solenopsis geminate

Lai, L. C., Wu, W. J. and Huang, R. N.
Department of Entomology, National Taiwan University, Taipei, Taiwan 106, ROC)

Solenopsis geminata (Tropical fire ant) was originally distributed from the southern United States to
northern South America and has been introduced into southern Taiwan for many years. The venom of S.
geminata contains approximately 90% to 95% water insoluble alkaloids and a small amount of
proteinaceous material. Fire ant alkaloids called “solenopsins”, which possess insecticidal, antibacterial,
hemolytic, and histamine-releasing properties. To characterize the constituents of venom alkaloids, two
methods were used to sample venom from soldiers and workers of S. geminata for gas chromatography
analysis. The results showed that the venom of S. geminata contains cis-2-methyl-6-n-undecyl piperidines
(cis Cy;) and trans-2-methyl-6-n-undecyl piperidines (trans Ci;). Moreover, the ratio of cis Cy; to trans
Cy, alkaloids in soldiers was significantly higher than that in workers. This study also demonstrated that
the relative contents of alkaloids and the ratio of cis C;; to trans C,; in venom of workers were not
affected by growing temperature. Nevertheless, the ratio of cis Cy; to trans Cy; in the venom of workers
may vary with season.
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The ecological monitoring and alerting system of the oriental fruit fly (Bactrocera dorsalis) - Jiang, J.
At Yang, E. o Tseng, C. L. Lu, F. M, Lu, K.,2 Chen C.P.'and Lin T. S.! (lBio-Industrial
Mechatronics Engineering, National Taiwan University, Taipei, Taiwan 106, ROC; “Department Institute
of Entomology, National Taiwan University, Taipei, Taiwan 106, ROC; *Department of Electrical
Engineering, National Taipei University of Technology, Taipei, Taiwan 106, ROC)
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Using X-ray images to detect infestations caused by Oriental fruit fly (Bactrocera dorsalis) (Diptera:
Tephritidae) - Huang, T. w.,! Yang, M. M., Yang, E. C.2Lin, T. T.,3 Jiang, J. A2 and Chen, T. W.*
(‘Department of Entomology, National Chung Hsing University, 250 Kuo Kuang Rd., Taichung, Taiwan
402, ROC; ? Department of Entomology, National Taiwan University, 1 Roosevelt Road, Sec. 4, Taipei,
Taiwan 106, ROC; * Deptartment of Bio-Industrial Mechatronics Engineering, National Taiwan
University, 1 Roosevelt Road, Sec. 4, Taipei, Taiwan 106, ROC; *Plant Quarantine Division, Bureau of
Animal and Plant Health Inspection and Quarantine, Council of Agriculture, 9 Fl., 51, Sec. 2, Chungching
S. Rd., Taipei, Taiwan 100, ROC)
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Phylogeny of Cyclidiinae (Lepidoptera: Drepanoidea, Drepanidae) - a preliminary morphological
investigation — Chen, Y. L. and Yen, S. H. (Department of Biological Sciences, National Sun Yat-Sen
University, Kaohsiung, Taiwan 804, ROC)

The Cyclidiinae is a small macrolepidopteran group endemic to the Oriental region, comprising 13
species in 2 genera, Cyclidia Guenée and Mimozethes Warren. The larvae of the entire subfamily are
specialists on Alangium (Cornaceae) and exhibit conspicuous aposematic colouration. Historically this
subfamily has inconsistently been treated as either a separate family from Drepanidae, or lumped as a
subordination of Drepanidae with Thyatirinae and Hypsidia, a bizarre genus endemic to Australia. The
presence of a paired tympanal organ in the 2" abdominal sternite is the only putative synapomorphic
character supporting the monophyly of Drepanidae. However, the monophyly of either the superfamily
Drepanoidea, Drepanidae, or Cyclidiinae has never been tested using modern methods. In the present
study we investigated the phylogenetic relationships of Cyclidiinae by using the morphological characters
of all the known species of the subfamily (as the ingroup taxa) and representative species of Drepaninae,
Thyatirinae and Epicopeiidae (as the outgroup taxa). Our analysis shows that the genera Cyclidia and
Mimozethes constitute a monophyletic clade and the sistergroup of (Drepaninae + Thyatirinae). The
monophyly of Drepanoidea, comprising Drepanidae and Epicopeiidae, however, is questionable because
the geometroid Sematuridae becomes nested within their relationships in some analyses. Other families
are to be added into future analyses to accommodate the new phylogenetic framework of obtectomeran
Lepidopteran based on 5 nuclear genes phylogeny by the LepTree project team.
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Do larval dispersal and female wing reduction produce conflicting effects on population genetics of
bagworm moths (Lepidoptera, Psychidae)? — Wang, W. C. and Yen, S. H. (Department of Biological
Sciences, National Sun Yat-Sen University, Kaohsiung, Taiwan 8§04, ROC)

Evolutionists have long been interested in the forces that shape the genetic structure and lead to
differentiation of an organism. Therefore, the ecological traits that may co-occur in one species to
generate conflicting influences on genetics, such as competition vs cooperation between sexes,
cannibalism vs parental care, and solitariness vs gregariousness, have been the main foci in evolutionary
biology research. The moth family Psychidae contains approximately 600 species in over 300 genera
distributed worldwide. This moth family shows one of the most extreme cases of sexual dimorphism
within the order Lepidoptera. Males are winged whereas females can be winged, brachypterous, wingless,
or very frequently, larviform. The larviform state has been hypothesized as the most derived condition,
while the winged state, according to a phylogeny based on 12S and cytb sequence data, has recently been
proved to have evolved independently. Our interest focuses on the behaviors and morphological
constraints that may lead to conflicting influences on population genetic structures of the larviform
species. The larvae emerge synchronously, usually within their maternal bag. Following a residence time,
neonates disperse by wind with a silk thread. However, the larviform females would never come out of
the bag, and show strong philopatry toward their habitat. The former behavior is usually suspected to
discourage genetic differentiation, but the latter is regarded to promote formation of population genetic
structure. We will first identify several candidate species using the barcoding gene fragment (COI) as
identification based on morphology seems to be extremely difficult in this family. We will then
investigate and compare the population genetic structures of the species with different female forms and
larval dispersal strategies. Our study is aimed to identify which behavior and morphological constaint
may have contributed more in diversification of the larviform clade, which harbors the majority of
Psychidae diversity.
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A synonymy of four Rhodopsona species (Lepidoptera: Zygaenidae) suggests conflicting species
recognition concepts. — Tsai, N. Y..' Hsu, Y. F." and Yen, S. H.? (‘Department of Life Science, National
Taiwan Normal University, Taipei, Taiwan 116, ROC; 2Department of Biological Sciences, National Sun

Yat-Sen University, Kaohsiung, Taiwan 804, ROC)

The genus Rhodopsona Jordan, 1907 comprises about 10 species with brilliant colouration ranging from
E. Himalaya throughout Indo-China to Taiwan. The larvae possess slightly stinging setae and exclusively
feed on ericacean plants. Up to date two endemic species are recognized from Taiwan, viz. R. marginata
(Wileman, 1910) and R. rutila Jordan, 1910. According to the current taxonomic treatment proposed by
Hiroshi Inoue in 1987, the former, considered restricted to higher elevation (>2000 m), is associated with
two junior subjective synonyms, R. decolora Hering, 1930 and R. formosana Matsumura, 1911, and the
later is considered as a low altitude species (<1000 m). However, having examined all the type specimens
involved, the following contradictory observations are identified and have resulted in conflicting species
recognition concepts: (1) the type locality of R. marginata, Daitozan (now Datashan, Chiayi, c.a. 2590 m),
was misinterpreted as Daitonzan (now Datunshan, Taipei, c.a. 1000 m), but marginata was not
considered as a lowland species; (2) the lectotype of R. formosana was collected from Shinko (now
Shenkeng, Taipei), a low altitude locality, but the paralectotype of R. formosana, of which the validity is
disputable, was collected from the high altitude Alishan. Therefore formosana, which is based on a mixed
type series, has been synonymised with marginata; and (3) no explanation was given for interpreting
“Kagi”, the type locality of rutila, as lowland. A number of questions have therefore arisen from this
problematic synonymy: (1) how many Rhodopsona species should be recognized in Taiwan? (2) is there
any altitude or phenological differentiation between them as suggested by Inoue and Sugi, respectively?
and (3) if differentiation does occur, does hostplant utilisation play any role in shaping the population
genetic structure? We intend to employ the mitochondrial cytochrome ¢ oxidase I (COI) sequence data
and population genetics methods to investigate these questions. We also wish to address the importance
of adopting consistent concept of species recognition and avoiding unnecessary speculation when
conducting taxonomic studies based on limited material.
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Preliminary survey of the antennal UV reflectance pattern in the Syntominae moths
(Lepidoptera: Arctiidae) and the systematic implication
Liu, Y. H. and Yen, S. H. (Department of Biological Sciences, National Sun Yat-Sen University,
Kaohsiung, Taiwan 804, ROC)
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Discovery of Paracymoriza multispinea You, Wang et Li, 2003 (Lepidoptera: Crambidae, Acentropinae)
in Taiwan and comments on its phylogenetic affinity within the subfamily — Shih, L. C. and Yen, S. H.
(Department of Biological Sciences, National Sun Yat-Sen University, Kaohsiung, Taiwan 8§04, ROC)

The genus Paracymoriza Warren, 1890 (type species: Oligostigma vagalis), is a moderate-sized
acentropine genus with 27 species ranging throughout southeast and east Asia. Historically the genus was
frequently confused with the musotime Parthenodes Guenée, 1854, the acentropine Nymphula Schrank,
1802, Elophila Hiibner, 1822, and Aulacodes Guenée, 1854 due to the superficial resemblance in wing
maculation, which is termed the “nymphuliform wing pattern”. The fact that Paracymoriza of the current
concept includes both species with purely aquatic and terrestrial immature stages represents a very
unusual case for the Lepidoptera, thus making the monophyly of the genus suspicious. Previously only 4
species of Paracymoriza were known from Taiwan. Recently a 5™ species, P. multispinea You, Wang et
Li, 2003, originally described from Guizhou, China, was discovered in Taiwan. This discovery has
encouraged us to re-investigate the internal relationships of the genus. A morphological analysis based on
genitalic characters suggest that a clade including P. multispinea, P. naumanniella (= P. oxygona), P.
latifasciata and P. flavicaput may form a monophyletic group exhibiting terrestrial habit with the
prodigalis, distinctalis and nigra species-groups. This “terrestrial clade” may not be closely related with
the one including the nominotypical vagalis, which has aquatic larvae living in fast flowing water. The
genus Thysanoidma Hampson, 1891, suspected having terrestrial immature stages, may be nested within
the internal relationships of Paracymoriza.
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International cooperation project of digital contents: integrated and cooperated-International cooperation

project of studies on Taiwanese insect type specimens Lin, E. H., Tsai, T. R. and Shiao, S. F. (Department
of Entomology, National Taiwan University, Taipei, Taiwan.106, ROC)
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Developing digital (image) archive at the Insect Collection of Taiwan Forestry Research Institute —
Chao.J. T, Lu, S. S, Yeh, Y. Y., Chen, Y. M., Yeh, W. C. and Chuang, L. M. (Taiwan Forestry Research
Institute, 53 Nan-Hai Road, Taipei, Taiwan 10066, ROC)
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The control and residual effects of one kind natural plant molluscide for the apple snail (Pomacea
canaliculata (Lamarck)) and its toxicity to other non-target bio-organism — Liao, S. C. (Department
of Biological Science and Technology, Meiho Institute of Technology, Pingtung, Taiwan 912, ROC)

BRI F F B d R SRR T R R A (Bl A T $HeA
F o HME LB E 1020 40kg/lha 5 1 X {8272 F o w5 78-93%% 3 X {2 7= F A wi
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A study of four methods of sampling Hymenoptera in Fushan Experimental Forest - Wang, R.
C., and Wu, W. J. (Department of Entomology, National Taiwan University, Taipei City 106, Taiwan)
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12-3 ZaEP 5 b pd AR 2 A F B2 77 — Bipde

12-5 B4R 0E S RN FRET Py — EFd0 AR

12-6 & %igmieth2 #4E2 Hr 5 Salpd 2 TE Y ARA T Ak F — EHr

12-7 Predator mimicry in two musotimine moths (Lepidoptera: Crambidae) that mimic jumping
spiders (Araneae: Salticidae) — an ethological approach — I $t &
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(12-1) B 1% % (pyriproxyfen) #+& 4% (Apismelliferal.) % &4 £ 28 7 2 B 5
Effect of pyriproxyfen on growth and development on larval honey bees (Apis mellifera L.)

TR G A
CE- A3 FE ST

B 114 % (pyriproxyfen) & § % % #f 024~ (juvenile hormone analog)> v & - f& & f 4 & 33 & & |
v =

2 ith &Eﬁﬁﬁ?juvenilehormonem—‘Lq‘éw BB AER B R B EENA o AFTF A1
FEPERRRLAZFHESFLNFRLAIAB e I HFHT I FHTR L[ LAY
TZRF bEPAELAT G 0 A5G4 0.1-100ppm FAIF T4 S5 > S 8T | ppm
IR r%ﬁ”’%“'% LI o m 2 T5%33 1§k ¢ IRAR A @R G 4 10 ppm
Mjsg KR E kA 55%E a R  E D F A S 100ppm F FIE SR 55%
T LB AHY ’45%5 ARG A o RERBAHI o AT FE KRS A
WG EBER ] Bwéuv @z pAulFie lul £ 0.1-100ppm 714 Sz A a
POBEHETLEFARST EEFRESADLS > L lOppmp? ¥ =g+ 59%:
FIEdi = 5 22.5%4F32 14 % 2 2> 5 100 ppm F A1 TR € iE 2 95% g LI = > F b i
BRI L 85T% 1 F R R R o L R AT F AL KPP SR RSt LT 0 K
BT EEFFERN AR EEFME TR BELAF TGRS ORG }%@‘”4‘i§ﬁr«ﬂiiﬂ.
WA= s uitdper- A3 2 AT Gl g o
BEgkie @ 14 5 (pyriproxyfen) ~ & 22 (Apis melliferaL.) ~ + %% (juvenile hormone) ~ ¥ §

4 £ 3 &% (insect growth regulators) °
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Cooption of neo-X and neo-Y chromosomes in Drosophila albomicans
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Through hybridization of Drosophila albomicans (Da) and D. nasuta (Dn), it’s shown that the body size
of F| males of Da. male and Dn female is significantly smaller than the parental species, but either the F,
males of the reciprocal cross or the F; females were intermediate comparing to the two parental species.
Two hypotheses can explain this situation, the first is the interaction between mitochondrial and nuclear
genomes; the second is the interaction between neo-X and neo-Y of Da. The rational is that either the
ancestral mitochondrial of Dn cannot function well under a derived Da nuclear environment, or the neo-Y
chromosome cannot cooperate well with the ancestral 3™ autosome of Dn. In order to homogenize the
otherwise complex nuclear genome, paired strains (with self vs. non-self mitochondria) were established
for Da (“A” vs. “a”) and Dn (“N” vs. “n”) respectively. Either reproductive ability or body size showed
no significant difference between paired strains and this ruled out the possibility of mitochondrial-nuclear
interaction being a major reason. However, results of backcrosses of the F; males to parental species
supported the second hypothesis. The hypothesis of neo-sex chromosome cooption is a plausible
explanation. Dosage compensation of neo-sex chromosomes is the most possible mechanism if the
deleterious effect of neo-Y is recessive only in the presence of its companying neo-X but expressed in the
presence of another homologous chromosome. ¢cDNA library of Da will be surveyed by in situ
hybridization, and DNA fragments located on the 3™ chromosome arm of the neo-sex chromosome will
be chosen. Their expression can be used to test the possibility of dosage compensation.

B4t ¢ = % s (Drosophila albomicans) ~ £ & i* (coevolution) ~ 1£% ¢ %8 (sex chromosome) ~ 52
215 & (hybrids) -
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MaviMNPV (Maruca vitrata multiple nucleopolyhedrov1rus) genome
and its in vitro host range

M3 4o
CIRe, S S

B %“"}]%fr (Maruca vitrata multiple nucleopolyhedrovirus, MaviMNPV) % 4 &t p fe g 2
CiF (Maruca vitrata) % & > HEgebagz ke sz > P HAF e e 25 > 77 120 kbp 0 £
B ERED 4 AP S A MpA 2 bl ATl bR »MaviMNPv%%%ﬁ— HL R
» B e T s § '?M?f'}]%-q- M Gd ey B3 ST 0 E R i E o 1% IPLB-LD652Y ~
NTU-LY ~ NTU-MV ~ NTU-HH % Sf97 k’m? fRiE 7 & % 2% % ’5#’)[374 \’i‘?’ NFEAIRZEY
U7 WA A2 WEFRATIL IR S AR R TR BAT AR 6 ARR S E
FIEP 5 A MEA 2 R etk (NTUMVY) EREE R 5 & Mpd 2 me et L6 e i
e RIDA G PR ehim e g % 5 iel ~ vp39% polha u G kA 2 S s B ~ R 2R gL A F] 0 R
Pz AT AL G w2 4k 0 &% A7 MaviNPV>tIPLB-LD652Y fm ¥ j 2_ & 8 2 715
B 2 &8> @ NTU-LY - NTU-HHZ SfO/m?2 f 7 5 K& ‘}]%3* ATz bk o ﬂ%}ﬁa%}f&\ 2%
157 > NTU-LY 2 NTU-HHw?s p & 5 ¥ L35 F R & Sf95" IPLB-LD652Y 3553 -5 ficim?e p ¥ B
BRI F KRB o P TR L~ X {$ 2 MaviNPV e ¢ F)];s* 2 2%l 0 g % S K G «ﬁf‘a%—? Y S
B 4 =IPLB-LD652Y fwm e P+ }l%-a- i T E 110> B ’,fNTU-MV.f‘:m?TE ¢t > IPLB-LD652Y m*2
WA E RIEP S A A B 24X 4 (semisusceptibility) © £ F A s Ap B 2 BEEETF]F ALK kA

5 ;»y Ay

il

S [y bp

Mgk T B g 5 £ Hop4 (MaviMNPV) ~ A %l (genome) ~ 48 7H % 1 3 (in vitro host range) ~
sm¥g $k (cell line) °
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Oxytetracycline susceptibility and detection methods of American foulbrood spores from Taiwan

Fora s mEn e s’

Huang, C. U, S. C. Chen, Y. W. Chen, H. C. Cheng
W FRES R E R PRT
'Departmant of Horticulture, National Ilan University ;
*Departmant of Animal Science, National Ilan University

ERE ﬁ.}]% (American foulbrood) &7 it (Apis mellifera L) b pc€ chmAtp 3 » ik 3 44
53z ¢ 7] (Paenibacillus larvae) « 3 & -8 7 5 B Flt e Rlp Rz F Lp pb st 1
SEER AT NI AR 2005 I 2006 # 5% E £ ?E‘E];E‘?xi‘ié’:ﬁﬁ\’r—ﬁ 826 1% 5 K&
{;T 12005 4 [ o S L IR8%  § BT § 5 0.8% 12006 4 5§ i i
D F L 37.43% > ij}[&]:\ g 5 20.00% o ¢t ¢t > AFFF R M4 PEiT2 (disc diffusion method) i
Egw ki (5pg/disc) o ## % (n=208) kﬁ’? B (n=11) A firefr B E IT o % 5% AT o
Si%‘é\.%'ﬁ.f%ﬁiffﬁﬁﬁl,g]%g@ v Eex 52 60.0mm -~ F) 21.0mm > L32E 5 43.0+ 62 mm ; ‘;’J}@A}%ﬁl’fﬁ
m»r’f}"]'rgl%lﬁ ' Bt 5 49.0mm- B 31.0mm>o T35E 5 43.3+52mm: 3 —"ﬁ ¥ v R F (ATCC
9545) T 35iE (58.4+ 1.6 mm) X » %-’r*}l‘;{‘s)ﬁlif?—,k i [ﬂ,%fﬁi\ R e MR o Ra > Tl i
FERERBIETT R 2T Y mlfﬁfﬁ'??—* VAT RET R 4\—* R — PCR’ X Fli - ¥
7% PCR (nest PCR) 313 » * '“féz?] AT EFORRITEST c BRRT T S MTRR R

Sledoiile R R % % 100 CFU/g » & & PCR ¥ z‘v’ﬂDNA W BB W2 03125 CFU/pl T
%\'/~ﬁL*ﬁ/EIﬁlﬁ}@?’f\ﬁéw’fﬁ/ﬂ- R REEE o

Mgt 2% & s (American foulbrood, AFB) ~ & i i% (Apis mellifera L.) ~ &2 % %
(oxytetracycline, OTC) ~ % # 7 7 4% 7 (Paenibacillus larvae) ~ a7 12 (susceptibility) ~ F & fv4ady
F J& (polymerase chain reaction, PCR) °
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Study of prpolis-collecting behavior of honey bees and antimicrobial activities of propolin

e piise Mia
Yeh, S. R., Chen, Y. W. and Chen, C. N.
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Department of Animal Science, National Ilan University

¥ (propolis) 1M EWRESF I RICENHEM IR E > By R LR FE LI T2 L
PR e G R PEYREF L 32007 & 7 0 hEEBE LIMEBER 6 TH > NE ]
8:00-18:00 i F 3 Py Tt B E 2P HFEDTR AR T R ip It RS 1T E R SEYZ
(propolins) ez £ » * NFER TR ERERLPEF L o BRI Fé‘%iiiimf'-—‘]“n &ﬂlh 40.32
+19.17 g/colony/day’—- ® o2& p 8:00-10:00 ¥ 10:00-12:00 enics ik £ 4 W 5 12.52+4.43 g 22 11.81
+779g AB® 0 ¢ £ 12:00 A RIFREEP AT > T 16:00-18:00 5 & £ na“ 0.97£073 ¢ - B
kMR EER R LB+ (0.10-1.68 g/colony/day ) » T35 % 0.63 +0.51 g/colony/day » fe & 3§ #4 %
ERTEIREEPRR I SARE O W RP I ERN R ERE R DEFLIEI RN 2 T IR
PHRER GRS  MAREMEARERY A2 VIR SR YL R RE C-D-F-G ¥
6 thi f7 * B 1L [ (Staphylococcus aureua, 3 strains ~ Bacillus subtillis - Listeria monocytogenes -
Paenibacillus larvae) £ 2 k2 fF < £ 125 (Escherlchla coli ~Pseudomonas aeruginosa) #rF+ - 5%
Bom 438 A FondrdE AR EE Y £ F CadrAd Bt B ¥ P larvae g i<
#r 7k & (minimal inhibitory concentration, MIC) & 2.5 ug/mL > & 8 )k & (minimal bactericidal
concentration, MBC) P % 5.0 pg/mL ; e 4 f&3& % % $>+ E. coli & P. aeruginosa #r Fj»><% % i (MIC >
640 pg/mL) > 4t BT SR A eIt B G BB AR FERES o e H LB E B

kb

B 4Eie 429 (propolis) ~ #2 7} % (propolin) ~ #fF# 14 (antimicrobial activity)
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The characteristics of NTU-MV cell line and the promoters of the immediate early genes of Maruca
vitrata multiple nucleopolyhedrovirus (MaviNPV)

E it

GRS IR Y

a

> % AE etk (NTU-MV) % 2005 & j&_& % s& (Maruca V|trata) Sl P TaE 2 gt 3T 2 e
REF F§RA5 N FA) s A e A7 R A2 e o B3 8% fn _[L/F TNM-FH
B A ﬁp‘? 28°CH 4% T 2w B HpFRF (doubling time) % 27 /] P> 4 ¢ # i #ic /3t 16 3 268 2
B o 1% 755 (esterase) ~ ¥k % & fis (lactate dehydrogenase, LDH) fr# % 4’ & f* (malate
dehydrogenase, MDH) = fé 7 £ 5 2 #4312 % £ (internal transcribed spacer regions, ITS) 3=
Ao B M wre R BN H B e R 2w o T W ITS REE B RUEX HOITS RE 2P IAE B
E 8% FHEM M wme kY kP B XIEAM o B Higwe ik i (NTU-MV, MV1, fr MV56) 4_&
ER A L *_‘2-‘)?34- (M. vitrata multiple nucleopolyhedrovirus » MaviNPV) 1% £ X Mm%k % » B
B % MaviNPV & i {5 » % *b 54 (extracellular virus, ECV) i i 5] 3.83 x 107-2.51 x 10°> & %
£ 4m+ (occlusion bodies, OBs) (12 & » L3505 i imie 2 4 47 7| 50 OBs 5 1% 3 45 45 28042
kB kg pesn it (Lacer scanning nonlinear optical microscopy) > it # § #-fm e 7L it B IR 4 km
%) 1 OBs #c P oo Pt B S hEe RAEY S A Hopd (MaviMNPV) HP R ks B A AR
T2 ES - AT 'f |* MaviMNPV 17 % #p L F13# (immediate early genes, ie0, iel, IEZ)H?‘W—*
(promoters) ’ #]%_;a 7 ¥ LA F XRAF (Luciferase) e J.§“42 (Baculovirus expression vector,
BEV) > r1ip: & léxﬁv—* 2 AR A H SRR el kR B E B ATt 3 F F R
$ ARG S

[

ot
R
=

M43 R Jy etk (insect cell line) ~ & % 4Zt7 5 & M & (Maruca vitrata multiple
nucleopolyhedrovirus) ~ ¥ & # 3k %] (immediate early gene) °
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Predator mimicry in two musotimine moths (Lepidoptera: Crambidae) that mimic jumping spiders
(Araneae: Salticidae) — an ethological approach

I RE

R Y L

Biological mimicry, according to the roles of the species that gains benefit from resembling another, can
be classified into two major categories, aggressive (offensive) and defensive (protective) mimicry. In the
defensive mimicry scenario, one species gains protection through resembling an unpalatable, unprofitable
or defended species, and thus the predator is deceived. If the predator is mimicked by the prey and
perceptionally confused by the signal(s) exhibited by the prey, the mimicry scenario is called “predator
mimicry”. In several phylogenetically distant clades of microlepidoptera, a peculiar type of wing pattern,
namely “cataclystiform”, accompanied by several models of display behaviour, is often suspected to
involve in a putative mimicry relationship with jumping spiders (Salticidae) that demonstrate acute visual
discriminations including ultraviolet (UV) vision. A recent study, based on a simple predation experiment
using a Neotropical Brenthia moth (Choreutidae) and a Phiole jumping spider, corroborates existence of
this mimicry relationship and suggests that this mimicry dynamics may have played an important role in
speciation of both the moths and spiders. The visual signals and the interactive mechanisms between
visual and behavioural displays that elude the spiders, however, were never investigated. In the present
study, an alternative system was employed to address these questions. I first selected two musotimine
crambid moths, namely Eugauria albidentata and “Cataclysta” angulata, both closely related to each
other and exhibiting the “cataclystiform wing pattern” with different display behaviour and background
colouration, as the target taxa. Three jumping spider species (Hasarius adansoni, Menemerus fulvus and
Plexippus paykulli), all sympatric with the moths, were selected for predation experiments. A spilomeline
Cnaphalocrocis medinalis was chose to serve as the control group because its wings lacks cataclystiform
elements and UV reflectance. Predation test proved the predator mimicry between Eugauria albidentata
and spiders, but “Cataclysta” angulata’s wing pattern failed to deceivd spiders. A significant difference in
the UV reflectance pattern between the two moth species was detected; 1 therefore concealed the
UV-reflecting wing pattern of Eugauria albidentata to reveal its function. The predation experiment
suggested that the predator mmicry would not exist if the UV-reflecting wing pattern was erased.
Therefore the UV hue visual discrimination of jumping spiders and possessing UV-reflecting colour
pattern resembling spider’s visual signal may play a significant role in this peculiar type of mimicry.

Keywords: cataclystiform wing pattern, visual ecology, UV reflectance, intimidation hypothesis
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