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Molecular characterization of five strains of chilli

veinal mottle virus (ChiVMYV) in Taiwan — Tsai, W.

&', Jan, J. F.l, Huang, Y. C.z, and Green, S. K.2
(lDepartment of Plant Pathology, National Chung
Hsing University, Taichung, Taiwan 402, ROC;
ZAVRDC - The World Vegetable Center, Shanhua,
Tainan, Taiwan 741, ROC)

Chilli veinal mottle virus (ChiVMV) infection causes
severe disease symptoms in pepper including mottling,
vein clearing, green vein banding, leaf distortion,
reduced leaf size and sometimes systemic necrosis.
ChiVMV belongs to the genus Potyvirus, family

Potyviridae, and was first reported in Malaysia in 1979.

It was later found in 15 other Asian countries in

surveys conducted by AVRDC from Pakistan to Korea.

The virus was first documented in Taiwan in 1987.
Eight pure isolates (P1037, P3380, P3389, P3215,
P2488, P3525, P3384 and P714) have in the meantime
been obtained through three single local lesion
transfers on Nicotiana tabacum ‘White Burley’ of
ChiVMV-ELISA positive samples collected in
farmer’s fields throughout Taiwan. The isolates were
maintained in N. glutinosa before they were inoculated
individually onto 24 plants of each of 16 Capsicum
annuum lines from the AVRDC germplasm collection.
The strains could be grouped into five distinct
biological strains, based on their infectivity pattern.
For molecular characterization we initially targeted the
coat protein (CP), the 3’ untranslated regions (UTR)
and part of the nuclear inclusion body (NIb) genomic
regions. Viral RNAs were extracted by the RNeasy
Plant Mini Kit (Qiagen, Hilden, Germany), and the
targeted RNA sequences (approx. 1.3 Kb) were
amplified by reverse transcription polymerase chain
reaction (RT-PCR) using the primer pair-CVMV
1037p/Oligo (dT). The RT-PCR products were cloned
into PGEM-T Easy vector (Promega, Wisconsin,
USA), and sequenced by an auto sequencer. Sequence
analyses were conducted by DNAMAN Sequence
Analysis Software (Lynnon Corporation, Quebec,
Canada). Sequence comparisons with other viruses in

the GenBank (http://www.ncbi.nlm.nih.gov), showed

> 93% sequence identities of the whole RT-PCR
fragment (1.3 Kb) and the CP region with the chilli
vein-banding mottle virus (AB012221) from Thailand.
The Taiwan ChiVMV isolates and the chilli
vein-banding mottle virus are strains of the same
potyvirus species. Sequence comparisons among the
eight Taiwan isolates showed more than 98% sequence
identity, indicating that they constitute very closely
related isolates of the same virus species. Because of
their high sequence homologies, these genomic
regions will not be useful in devising molecular-based
diagnostics for strain differentiation. The remaining
genomic regions, including P1, HC-Pro (symptomatology),
P3 (pathogenicity), CI (cell to cell movement), Nla
(cellular localization), and NIb (replicase) are being
investigated to identify regions with greater sequence
heterology which might be correlated to the biological
strains. These should be useful for more efficient
identification of strains compared to using infectivity
patterns on differential Capsicum hosts.
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Detection of two powdery mlldews of sunflower
(Helianthus annus L.) by PCR-mediated method based
on ITS sequences — Cheng, C. W.l, Chen, R. S.z,
Chang, W. H.', and Tsay, J. G.> ('Institute of
Agricultural Biotechnology, National Chiayi University,
Chiay, Taiwan 600, ROC; Graduate Institute of
Biotechnology, National Chiayi University, Chiay,
Taiwan 600, ROC; ‘Department of Applied
Microbiology, National Chiayi University, Chiayi,
Taiwan 600, ROC)
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Detection of Colletotrichum spp. on vegetable soybean
by PCR based on ITS sequences — Chen, L. S.', Liu,
C. D.!, Chen, R. S.2, and Tsay, J. G2 (llnstitute of
Agriculture, National Chiayi University, Chiay, Taiwan
600, ROC; *Graduate Institute of Biotechnology, National
Chiayi University, Chiay, Taiwan 600, ROC;
*Department of Applied Microbiology, National
Chiayi University, Chiayi, Taiwan 600, ROC)

EERYES S :ﬂiﬂf[l » HiaD Colletotrichum truncatum
(CT) * Glomerella cmgulata (= Colletotrichum
gloeosporioides) (CG) &% ¥ d| & i b Jff o C.
truncatum Tr PDA RSB GT F IS0 Ies
BV B K] BT 18~26 x 2~4 pm (T 4
21.66 x 3.7 um)  G. cingulata 7+ PDA 75—
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Evaluatmg the control effect of chlorine dioxide to
seed-brone pathogenic bacteria - Xanthomonas axonopodis
pv. vesicatoria and Acidovorax avenae subsp.
citrulli — Chao. Y. C., Wei, C. L., and Hwang, P. Y.
(Department of Plant Protection, National Pingtung
University of Science and Technology, Pingtung,
Taiwan 912, ROC)
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?Fv?ﬁ» 20 F3EYE R Z RSN T pH 3~11 [V
BIPL TRA S ppm [T S0 ppm s
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The inhibition effect of Chinese herbal medicine to
Xanthomonas campestris pv. vesicatoria — Chao, Y.
C., Ho, W. C., and Tsou, Y. R. (Department of Plant
Protection, National Pingtung University of Science
and Technology, Pingtung, Taiwan 912, ROC)
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Preliminary identification of Squash leaf curl virus
isolated from wax gourd (Benincasa hispida) — Liao,
L. Y.!" Deng, T. C.", Hu, C. C.%, Tsai, C. H.", Lin, T. K.,
Cheng, Y. H.!, and Chang, C. A." ("Plant Pathology
Division, Agriculture Research Institute, Council of
Agriculture, Wufeng, Taichung, Taiwan 413, ROC;
’Graduate Institute of Biotechnology, National Chung
Hsing University, Taichung, Taiwan 402, ROC)
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FHAE 140 mg o ¥ Z & DNA 30 (™ < Ia[H]
45} (Gemi-f: GACACAGTCGGCTACGATCTTGT
& Gemi-r: AATGTRTTGGAAAARACAATTGATGTA) »
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7J%’56Cj\}%/\| 1 7Ji%"72Cj‘$”\| 1.5 558k »
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relimany report of Witches' broom of Glycine
tomentella caused by phytoplasma in Kimmen — Su,
C. C., Yang, W. J., Kao, C. W., Yang, H. C., and Su, W.
Y. (Division of Pesticide Application, Taiwan
Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, Wufeng,
Taichung, Taiwan 413, ROC)
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Comparison of morpho[ogical characteristics and seed
germination of three Bidens species — Hsu, L. M. and
Lin, H. S. (Division of Plant Toxicology, Taiwan
Agricultural Chemicals and Toxic Substances Research
Institute, Council of Agriculture, Wufeng, Taichung,
Taiwan 413, ROC)
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Characterization and detection of the glyphosate-
resistant gene in corn products in Taiwan — Yuan, C.
L, Hsieh, Y. C.,, Lin, L. C., and Chiang, M. Y.
(Division of Plant Toxicology, Taiwan Agricultural
Chemicals and Toxic Substances Research Institute,
Council of Agriculture, Wufeng, Taichung, Taiwan
413, ROC)
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Responses of susceptible and resistant biotypes of
Conyza sumatrensis to paraquat in Taiwan. — Wu, Y.
X! Chiang, Y. J2 and Wang, C. Y.! (lDepartment of
Agronomy, National Chung Hsing University,
Taichung, Taiwan 402, ROC; "Division of Plant
Toxicology, Taiwan Agricultural Chemicals and Toxic
Substances Research Institute, Council of Agriculture,
Waufeng, Taichung, Taiwan 413, ROC)
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Edaphic microbes able to degrade glufosinate
herbicide — Shiau, C. L., Young, C. C2 and Wang,
C. Y."' ('Department of Agronomy, National Chung
Hsing University, Taichung, Taiwan 402, ROC;
*Department of Soil and Environmental Sciences,
National Chung Hsing University, Taichung, Taiwan
402, ROC)
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Bioassay for detection the residual activity of
imazapyr in soil — Liao, C. M.", Chiang, Y. J., and
Wang, S. C.! ("Department of Environment Engineering
and Management, Chaoyang University of Technology,
Wufeng, Taichung, Taiwan 413, ROC; Division of
Plant Toxicology, Taiwan Agricultural Chemicals and
Toxic Substances Research Institute, Council of
Agriculture, Wufeng, Taichung, Taiwan 413, ROC)
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Residue analysis of insecticide novaluron in maize
and tomatoes by gas chromatography / p-electron-
capture detector — Chen, M. F."* and Wong, S. S.2
('Division of Residue Control, Taiwan Agricultural
Chemicals and Toxic Substances Research Institute,
Council of Agriculture, Wufeng, Taichung, Taiwan
413, ROC; 2Depal’tment of Plant Pathology, National
Chung Hsing University, Taichung, Taiwan 402,
ROC)

An analytical method using solid phase extraction and
GC/u-ECD for determination of insecticide novaluron
in maize and tomatoes was developed. We extracted
novaluron from samples with acetonitrile and an
aliquot of the extract was evaporated to less than 1 mL.
The residue was mixed with 30 mL of n-hexane and
evaporated to remove the acetonitrile. The residue was
mixed with 10 ml of n-hexane and transferred to the
NH, cartridge for solid phase extraction. The cartridge
was condition with acetone and n-hexane, followed
with loading sample. Novaluron was eluted from the
cartridge with 10 ml of 50% acetone in n-hexane after
the washing of cartridge with 5 mL of n-hexane and 5
ml of 5% acetone in n-hexane. The residue was
dryness under N, and reconstitute in n-hexane.
Determination and separation of novaluron were
performed in a DB-1 capillary column using gradient
temperature and GC/p-ECD. We constructed a
five-point standard curve plotting peak area response
versus concentration in pg/ml using data obtained
from our injection of standards of known
concentrations. Concentrations of the standard solution
ranged from 0.001 to 0.5 pg/ml. The correlation
coefficient (R%) of standard calibration curve was
above 0.995. Recoveries of novaluron in maize and
tomatoes ranged from 87.6 to 109.8% spiked at 0.05
or 0.2 ppm into samples. The relative standard
deviation (RSD) ranged from 2.2 to 9.1% in a
triple-repeated confirmation test. The limit of
quantification was 0.005 ppm (S/N > 10). The analytical
method was applied for the determination of novaluron in
maize and tomato samples collected from the field
trials after the last application of 10% emulsifiable
concentrate (EC) novaluron.
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Pesticide residues in the ﬁsh collected from Lanyang
river—Sun F.! , Chen, H. S.! Wong, S.s! , Huang, D.
J2, Chiu, Y. W2, and Liu, L. L.* ('Division of Residue
Control, Talwan Agricultural Chemicals and Toxic
Substances Research Institute, Council of Agriculture,
Wufeng, Taichung, Taiwan 413, ROC; *Department of
Environmental Resources Management, Chia Nan
University of Pharmacy and Science, Chiayi, Taiwan
717, ROC; 3Faculty of Biomedical Science and
Environmental Biology, Kaohsiung Medical University,
Kaohsiung, Taiwan 807, ROC; “Institute of Marine
Biology, National Sun Yat-Sen University, Kaohsiung,
Taiwan 804, ROC)
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Induction of vitellogenin mRNA in male carp after
treated with estradiol and dicofol — Lin, S. T., Tsai, B.
Z., and Hsin, C. Y. (Department of Plant Protection,

National Pingtung University of Science and
Technology, Pingtung, Taiwan 912, ROC)
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Effects of in utero carbendazim and benomyl
exposures on reproductive development in male
and female rats — Lu, S. Y.!, Wang, S. C.2, Chen,
M. C.I, Wu, J. Y.!, Lin, J. C', Yu, C. Y.!, and
Hwang, J. S.! ('Division of Applied Toxicology,
Taiwan Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, Wufeng,
Taichung, Taiwan 413, ROC; 2Department of
Environment Engineering and Management,
Chaoyang University of Technology, Wufeng,
Taichung, Taiwan 413, ROC)

This study was conducted to investigate whether in
utero exposure to carbendazim or benomyl results in
blocking the effect of flutamide-induced antiandrogenic
activity in Sprague-Dawley rats. Treatment with
carbendazim, benomyl, flutamide or in combination
showed no effect on maternal body weight on
gestation day (GD) 0-20 and postnatal day (PND) 1-21,
food consumption on GD 0-20 and organ weight on
PND 21. Treatment with carbendazim, benomyl, or
flutamide decreased the pup’s survival rate on PND 21.
Treatment with benomyl significantly decreased
anogenital distance (AGD) on PND 33 but not on
PND 42. Flutamide significantly decreased the AGD
with dose-dependent manner on PND 22, 33 and 42 at
high dose. Co-treatment with carbendazim or benomyl
and flutamide recovered the AGD from that treatment
with flutamide alone. Carbendazim and benomyl
delayed the age of completion of preputial separation
compared to control. Co-treatment with carbendazim
or benomyl and flutamide also delayed the age of
completion of preputial separation compared to
flutamide-treated during PND 40 and 50. Treatment
with high dose of flutamide significantly induced
nipple retention in male offspring. Co-treatment with
carbendazim and flutamide blocked the nipple
retention in male offspring on PND 56. Flutamide
significantly induced abnormal testis, epididymis and
hypospadias and co-treatment with carbendazim or
benomyl and flutamide blocked the induction of these

abnormalities. Treatment with high dose of flutamide
decreased testis weight and co-treatment with
carbendazim or benomyl and flutamide recovered the
testis weight treated by flutamide alone in male
offspring. Treatment with carbendazim, benomyl or
flutamide advanced the age of onset of vaginal
opening in female offspring. Treatment with flutamide
shortened the anovaginal distance (AVD) and
co-treatment with carbendazim on PND 42 or benomyl
on PND 2 and 42 and flutamide recovered the AVD
induced by flutamide alone. These results strongly
suggest that alterations of androgen-dependent
endpoints induced by flutamide could be blocked by
carbendazim or benomy].
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Eatablishment and application of Web-base Information

System for Pesticide Labels — Chou, T. M., Fei, W. C.,

Yu, S. C., and Guo, J. W. (Division of Technical

Service, Taiwan Agricultural Chemicals and Toxic

Substances Research Institute, Council of Agriculture,

Waufeng, Taichung, Taiwan 413, ROC)
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Evaluations regulating blood sugar effect of agricultural
health foods in rats — Yang, C. H.!, Chiang, W. D.2,
Lin, H. I.", Chang, L. H.", Liao, J. W.>, Wang, S. C.2,
and Hwang, J. S." ('Division of Applied Toxicology,
Taiwan Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, Wufeng,
Taichung, Taiwan 413, ROC; *Chaoyang University of
Technology, Wufeng, Taichung, Taiwan 413, ROC;
*Insititute of Veterinary Pathology, National Chung
Hsing University, Taichung, Taiwan 402, ROC)
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Assessment of prolamins and allergenic proteins in
genetically modified rice — Hong, Y. W.!, Tsai, S. F2,
Chang, J. Y2, Hwang, J. S.2 and Wang, S. C.!
(‘Graduate Institute of Biotechnology, Chaoyang
University of Technology, Wufeng, Taichung, Taiwan
413, ROC; *Division of Applied Toxicology, Taiwan
Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, Wufeng,
Taichung, Taiwan 413, ROC)
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Application of TCA/Acetone protein precipitation
method and two dimensional electrophoresis on leaf
protein analysis of three different plants — Shyu, T. H.,
Lee, Y. H, and Su, W. R. (Division of Plant
Toxicology, Taiwan Agricultural Chemicals and Toxic
Substances Research Institute, Council of Agriculture,
Wufeng, Taichung, Taiwan 413, ROC)
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ater quality of a pig farm waste water processing
station and evaluation the effect to duckweed — Shyu,
T. H,, Lee, Y. H., and Huang, W. M. (Division of Plant
Toxicology, Taiwan Agricultural Chemicals and Toxic
Substances Research Institute, Council of Agriculture,
Waufeng, Taichung, Taiwan 413, ROC)
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The survey on the pests infesting sweet pepper in pipe
house — Chen, W. H." and Chen, C. C.2 (‘Fengshan
Tropical Horticultural Experiment Station, Agricultural
Research Institute, Council of Agriculture, Fengshan,
Kaohsiung, Taiwan 830, ROC; 2Applied Zoology
Division, Agriculture Research Institute, Council of

Agriculture, Wufeng, Taichung, Taiwan 413, ROC)
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lnvestlgatlon on the occurrence of rice stem borers in
central Taiwan — Huang, S. H., Cheng, C. H., and
Yang, H. Y. (Department of Plant Protection,
Agricultural Experimental Station, Council of
Agriculture, Chiayi, Taiwan 600, ROC)
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The investigation of insect and pests on guava and
their control in southern Taiwan — Wen, H. C. and
Hao, H. H. (Fengshan Tropical Horticultural Experiment
Station, Agricultural Research Institute, Council of
Agriculture, Fengshan, Kaohsiung, Taiwan 830, ROC)
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The investigation on insects and other animal pests on
mulberry orchard and their seasonal occurrences in
Taiwan — Chang, C. P. (Miaoli District Agricultural
Research and Extension Station, Council of
Agriculture, Miaoli, Taiwan 363, ROC)
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Life table of turnip aphis, Lipaphis erysimi (Kalt.)
(Homoptera: Aphididae), fed on radish — Chien, C.
C., Perng, S. W., and Hsiao, W. F. (Department of
Bioresources, National Chiayi University, Chiayi,
Taiwan 600, ROC)
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Prehmmary studies of the life cycle of Uroleucon
formosanum (Takahashi) — Wang, T. H. and Hsiao, W.
F. (Department of Bioresources, National Chiayi
University, Chiayi, Taiwan 600, ROC)
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Life history of Helicoverpa armigera (Lepldoptera.
Noctuidae) on lettuce — Lin, M. Y., Huang, C. c2
Chen, S. K.!, and Chen, W. S.! (1Tainan District
Agricultural Research and Extension Station, Council
of Agriculture, Tainan, Taiwan 712, ROC; 2Department
of Bioresources, National Chiayi University, Chiayi,
Taiwan 600, ROC)
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Ecological stu Jl

es of Philus antennatus (Coleoptera:
Vesperidae) — Lin, M. Y., Chen, S. K., Sung, L. S.,
Chang, H. Y., and Chen, W. S. (Tainan District
Agricultural Research and Extension Station, Council
of Agriculture, Tainan, Taiwan 712, ROC)
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Preliminary evaluation on trapping efficiency of
different sex pheromone traps against casuarina
tussock moth, Lymantria xylina Swinhoe, in
Taiwan — Hung, C. C., Chiang, B. Y., Wang, W. L.,
and Lin, S. H. (Division of Biopesticide, Taiwan
Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, Wufeng,
Taichung, Taiwan 413, ROC)
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Approach for the resistance of Kanzawa spider mites,
Tetranychus kanzawai, to five formulated acaricides in
the field — Hsieh, T. T. and Cheng, S. F. (Division of
Pesticide Application, Taiwan Agricultural Chemicals
and Toxic Substances Research Institute, Council of
Agriculture, Wufeng, Taichung, Taiwan 413, ROC)
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omparative toxicity of commercial acaricides tested
upon between Kanzawa spider mites, Tetranychus
kanzawai, and its predators, Mallada basalis — Hsieh,
T. T. and Huang, C. Y. (Division of Pesticide
Application, Taiwan Agricultural Chemicals and Toxic



Substances Research Institute, Council of Agriculture,
Waufeng, Taichung, Taiwan 413, ROC)
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Field observation on the occureence of lewis spider
mite, Eotetranychus lewisi, in Taiwan — Ho, C. cl,
Wang, S. C.%, and Chien, Y. L." ('Applied Zoology
Division, Agriculture Research Institute, Council of
Agriculture, Wufeng, Taichung, Taiwan 413, ROC;
’Department of Environment Engineering and
Management, Chaoyang University of Technology,
Waufeng, Taichung, Taiwan 413, ROC)
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Population parameters and control of the lewis spider
mite, Fotetranychus lewisi McGregor, on poinsettia —
Lai, H. S. and Lin, F. C. (Applied Zoology Division,
Agriculture Research Institute, Council of Agriculture,

Waufeng, Taichung, Taiwan 413, ROC)
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Efficacy of use CC Traps for monitoring Thrips
(Thysanoptera) in lemon orchard at Pingtung,
Taiwan — Hsieh, T. T. and Chang, N. T. (Department
of Plant Protection, National Pingtung University of
Science and Technology, Pingtung, Taiwan 912, ROC)

E[' Chu and Henneberry (1996) #t" !/ CC Traps
1L[|7 [cIF[J;[?E,h Eq Rﬁis’atﬂffﬁ\' y‘EIH
- 05 em® [T e L B me“ R pugsg=

El 2004 FO11 F|E= 2005 F 8 K| ji/\ﬁ:f'q\l'ﬁf |
*‘ﬁ]ﬁ‘*‘jEﬁ N F’VF}F'{ CcC Trapsyl_ﬁj [ﬂ?f'ﬁ': Ea
IO < MR 1 151~ = 0
% CC Traps E"[’p?$\/| WD E”F RS
(United Industries Corp., St. Louis, MO) s#fl » H 3%
Z 4 %E‘E,“E ) :p}‘ﬂ o :F';'qu Ry (Scirtothrips dorsalis
Hood) ~ {i W (= & I\ (Frankliniella intonsa
(Trybom))~ {“#l| £ (Thrips hawaiiensis (Morgan)) 1
7EJ T{‘E'ﬂ £ (Megalurothrips usitatus (Bagnall)) » 7 ‘F:’

(i F5 AP AN A RVEEED (5.1 + 6.0) é

T& FiE (15+7.1) E?‘(b e (268+367)  FidE
LH = ﬁlj\ [FJ:*?EI CC Traps A& H 1V #Er (p <
0.05) » | Ei {-F UR FIIS Rt CC Traps FrghlyEl
(31 + 33 8) Bt % o Pt = FEHH T CC Traps [
R e T Sl

—r—
——

l{&

BN ERCERE 335



= BRI LAY SRR RE R (o
<0.05)> = el | E A Ffv*[ﬁ“ CC Traps
F IS - [ﬁﬁmu@ﬂﬁﬂﬁﬁ L
CTraps; 5o [P et B ’bﬂ%fgﬂﬂ e %T%T
Bl o FEifik VE"* NS EJ 4% R 100 | IBJ—\T
:deigfjg [I-Elfg;ﬁ; I/?ﬁ;%j?’srg\l > I ﬁ'va[g\ Eﬁpl
M LAY CC Traps 5;;*UHJ wjﬁ%&r«%l
=1 m;ﬁrqszfglt AIZ B2 H (p <
0.05)> } vﬁl%’s&‘# iE ﬁﬂlﬁ%ﬁﬂ%& “I CC Traps
359 ] FIEIJRW» L e OC Traps ['Jfif~
LY N EI[J;:T’ I?ﬁﬁﬂg\rﬂ FJ?&% j'_'f%\' o

(i 4B-15)

g o ﬁ'%%@*"w;’ﬁ‘ﬁ '/% — [
3 HAL (B HRE Al
Pathogenicity of the entomopathogenic fungi against
the siverleaf whitefly, Bemisia argentifolii — Chen, H.
J. and Chang, N. T. (Department of Plant Protection,
National Pingtung University of Science and
Technology, Pingtung, Taiwan 912, ROC)
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Effects of temperature on the biology of
Ganaspidium utilis (Beardsley) (Hymenoptera:
Eucoilidae) on Liriomyza trifolii (Burgess) (Diptera:
Agromyzidae) — Kafle, L.!, Lai, P. Y. %, and Chang,
Y. F? ('Department of Entomology, National
Taiwan University, Taipei, Taiwan 106, ROC;
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’Department of Tropical Agricultural and
International Cooperation, National Pingtung
University of Science and Technology, Pingtung,
Taiwan 912, ROC; *Asian Vegetable Research and
Development Center, Shanhua, Tainan, Taiwan 741,
ROC)

This study was aimed at determining the biological
attributes of Ganaspidium utilis (Beardsley), a
parasitoid of Liriomyza trifolii (Burgess), under the
laboratory conditions at 17 + 2°C, 25 £ 2°C and 29 +
2°C. The immature stage of G. utilis could be divided
into egg, 4 discernible larval instars as well as
prepupal and pupal stages. Superparasitism and
encapsulation of eggs or first instar larvae of G. utilis
inside the parasitized larvae of L. trifolii were
observed. The developmental time of G. utilis was
longest (32.85 + 0.86 days) at 17 + 2°C and shortest
(14 £+ 0.44 days) at 29 = 2°C. The developmental time
between a male and a female G. utilis under the tested
temperatures was not significantly different. The
longevity of G. utilis males and females decreased
significantly, as the temperature increased. The overall
fecundity and sex ratio of the offspring of G. utilis
were also affected by the variation in temperature.
According to its biological attributes demonstrated in
this study, G. utilis has a good potential to be an
effective natural enemy for the control of L. trifolii.

(L8 4B-17)

Use of headspace solid-phase microextraction in the
investigation of volatile chemicals extracted from
Solanum viarum Dunal — Diongue, A., Lai, P. Y.,
and Lin, C. (National Pingtung University of
Science and Technology, Pingtung, Taiwan 912,
ROC)

Headspace solid-phase microextraction (HS-SPME)
and gas chromatography with ion trap mass
spectrometric detection were used to investigate the
volatile chemical profiles of Solanum viarum, a
perennial Solanaceae reported as attracting and
stimulating the oviposition of Helicoverpa armigera
Hiibner, which is one of the most economically-
important pests in the tropics. HS-SPME-extractions
were carried out using 2 different fibers, with 100 um
polydimethylsiloxane (PDMS) or 75 pm Carboxen
(CAR)-PDMS. Optimization of the SPME technique
(effectuated with the 75 pm CAR-PDMS fiber) was
achieved by controlling extraction time, pH, ionic
strength and desorption time in the GC-MS inlet.
Results showed differences in volatile chemical
compositions and their characteristics in chemical



classes, concentration and MS ions. The 100 um
PDMS fiber was more suitable for extracting 18
compounds with high molecular weights than the
porous 75 um CAR-PDMS fiber, which was effective
in extracting low molecular weight compounds (16
compounds; MW < 200). The results were similar to
the methods using such solvents, as methylene
chloride, hexane and acetone in dipping, steam
distillation, airtight-acrylic or microwave extraction.
As a result of its simplicity this technique is very
suitable for investigating volatile profiles of S. viarum
which acted as semiochemicals-driven oviposition on
the female of H. armigera.

(pLEH, 4B- 18)
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Compare the life cycles of palm thrips on two crops
and the susceptibility of Thrips palmi Karny to
commonly used insecticides — Liu, L. X., Yu, Q. J.,
and Hsin, C. Y. (Department of Plant Protection,
National Pingtung University of Science and
Technology, Pingtung, Taiwan 912, ROC)
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Effects of imidacloprid on the control of Phaiaenopsis
pests — Chang, T. Y. and Chen, J. J. (Department of
Plant Protection, National Pingtung University of
Science and Technology, Pingtung, Taiwan 912, ROC)
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Susceptlblhtles of southern yellow thrip (Thrips palmi)
and oriental fruit fly (Bacrtocera dorsalis) to
Insecticides Registered in Taiwan — Cheng, C. H.,
Hsu, J. C., and Feng, H. T. (Taiwan Agricultural
Chemicals and Toxic Substances Research Institute,
Council of Agriculture, Wufeng, Taichung, Taiwan
413, R0OC)
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Detection of AChE insensitivity in organophosphorous
resistant Bactrocer dorsalis — Liao, H. Y., Hsu, J. C.,
and Feng, H. T. (Taiwan Agricultural Chemicals and
Toxic Substances Research Institute, Council of
Agriculture, Wufeng, Taichung, Taiwan 413, ROC)
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Apphcatlon of light trap to control pest insects in
stored products — Yao, M. C.!, Lee, C. Y.!, Lu, K. H.2,
and Yang, E. C. (‘Applied Zoology Division,
Agriculture Research Institute, Council of Agriculture,
Wufeng, Taichung, Taiwan 413, ROC; 2Depar’[ment of
Entomology, National Chung Hsing University,
Taichung, Taiwan 402, ROC)
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Survey and control of pest insects in imported brown
rice — Yao, M. C.!, Lee, C. Y.}, Wan, Y. N.2, and Lu,
K. H? (‘Applied Zoology Division, Agriculture
Research Institute, Council of Agriculture, Wufeng,
Taichung, Taiwan 413, ROC; ‘Department of
Agricultural Machinery Engineering, National Chung
Hsing University, Taichung, Taiwan 402, ROC;
*Department of Entomology, National Chung Hsing
University, Taichung, Taiwan 402, ROC)
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A simple method for rearmg of Tetranychus urticae
Koch — Lee, C. Y.!, Yao, M. C.!, Lo, K. C.!, and
Peng, W. K. (" Applied Zoology Division, Agriculture
Research Institute, Council of Agriculture, Wufeng,
Taichung, Taiwan 413, ROC; 2Department of
Entomology, National Taiwan University, Taipei,
Taiwan 106, ROC)
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Studies of the effects of soaps on Tetranychus
urticae Koch — Lee, C. Y.!, Yao, M. C.", Lo, K. C.},
and Peng, W. K.Z (lApplied Zoology Division,
Agriculture Research Institute, Council of Agriculture,
Wufeng, Taichung, Taiwan 413, ROC; 2Depar‘[ment of
Entomology, National Taiwan University, Taipei,
Taiwan 106, ROC)
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Rap1d 1dent1tf cation for the thr1ps species (Insecta:
Thysanoptera) of quarantine importance by using
molecular techniques — Wang, L. J.!, Chang, S. Y.!,
and Shiao, S. F.2 ('Bureau of Animal and Plant Health
Inspection and Quarantine, Council of Agriculture,
Taipei, Taiwan 100, ROC; 2Department of Entomology,
National Taiwan University, Taipei, Taiwan 106,
ROC)
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Molecular approach on the identification of
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Rhizoglyphus echinopus — Chang, S. C.", Liu, Y. C.2,
Chen, W. H., and Shu, W. B2 (‘Applied Zoology
Division, Agriculture Research Institute, Council of
Agriculture, Wufeng, Taichung, Taiwan 413, ROC;
Hsinchu Branch Office, Bureau of Animal and Plant
Health Inspection and Quarantine, Council of
Agriculture, Taoyuan, Taiwan 337, ROC; *Fengshan
Tropical Horticultural Experiment Station, Agricultural
Research Institute, Council of Agriculture, Fengshan,
Kaohsiung, Taiwan 830, ROC)

rﬂ[] ﬁJ—T[\L (Rhizoglyphus echinopus) B [T |F§,I
E’ﬁ%ﬁ '@%ﬁ@@g;mﬁi
fﬂ&Iw ﬂFﬁF,waﬁ@ o
¢?%ﬁ@ﬂ TR 53 2 LY
DNA B B (ISR P
%’bfﬂ"%ﬁ_ﬁ IIE’{"J B Rl I&:@Jg[/@lﬁg
fE? AR > S SRS P&
17955 [zm”@fi S - IR 2 VT L
@ﬁ DNA pufk &> '] PCR E’V*?lm%*ﬁg ITS1
region AR COI region 773k w5 M HIW
Eh 1014 % 453 bp » 27438 ITSI region 3] »
ﬁfﬂ“ﬁiﬂmﬁ“ﬁﬁ{%' Tpvd[=" > DNA ﬁr?””
E22 bp » F'E® R. robini ¥ R. setosus fJ 312 %
d0abp S 8 SRR |
B ATE L S -

(EL5 4C-07)

U7 B I gf“ IR — R
(B AP RS T

Development of rapid identification of aphids by
species-specific PCR primers — Kuo, M. H. and Wu,
Y. T. (Department of Entomology, National Chung
Hsing University, Taichung, Taiwan 402, ROC)

o T‘gﬁljji/‘l'ﬁj

IR

Species identification mostly depends on the
morphological features of the adult. Aphids exhibit
polymorphism and parthenogenetic reproduction.
Aphids may be difficult to distinguish species at
immature stages, and they are not all morphologically
the same. Molecular markers may be helpful in
solving this problem. Therefore, in this study, using
RAPD fingerprinting to generate species-specific
primers on development rapid identification of aphids,
were investigated. There 20 RAPD primers were
screened for six aphid pests, Acyrthosiphon pisum,
Aphis craccivora, Lipaphis erysimi, Myzus formosanus,
Myzus hemerocallis, and Myzus persicae, respectively.
The six potential species discriminative DNA
fragments were selected to develop species-specific
markers. A specific 436-bp fragment of Ac. pisum was
clone and sequenced by RAPD PCR using primer A02.
The primer set, A02ApF/A02ApR, was designed

340 GRS T I

based on the nucleotide sequence, and amplified this
specific fragment from Ac. pisum genomic DNA, but
not other species genomic DNA. Moreover, the other
species, the specific primer set, A18AcF/AcR,
AO5LeF/A05LeR, A10M{F/MfR, A10MhFI/MhRI,
AO07MpF/MpR amplified 906-bp, 956-bp, 941-bp,
370-bp, and 844-bp fragments by PCR, were obtained
for A. craccivora, L. erysimi, M. formosanus, M.
hemerocallis, and M. persicae identification,
respectively. This study will aid work on a molecular
diagnostic approach for aphids in Taiwan.

(Lt 4C-08)
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Application ' of multiplex PCR on the rapid

identification of five tephritids — Chen, Y. H. and Lu,

K. H. (Department of Entomology, National Chung

Hsing University, Taichung, Taiwan 402, ROC)
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2] PCR 853278 Thrips FFIR — FIG= R

]'!yvsv A=A ([E‘i'j' HNE[FEASFRPINE )
dentify Three species of Thrips by PCR — Huang, C.
W., Zhang, R. L., and Hsin C. Y. (Department of Plant
Protection, National Pingtung University of Science
and Technology, Pingtung, Taiwan 912, ROC)
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2 N iﬁﬁ'fﬂﬁ FPY TSR (Frankliniella
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The distribution and binomial sampling of the western
flower thrips, Frankliniella occidentalis on the lettuce
from the United States intercept at airport — Lin, J.
Y.!, Chou, H. P!, Liu, Y. Q2 Horng, S. B, and
Chang, S. Y.! (lBureau of Animal and Plant Health
Inspection and Quarantine, Council of Agriculture,
Taipei, Taiwan 100, ROC; *Hsinchu Branch Office,
Bureau of Animal and Plant Health Inspection and
Quarantine, Council of Agriculture, Taoyuan, Taiwan
337, ROC; 3Department of Entomology, National
Taiwan University, Taipei, Taiwan 106, ROC)
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Insect intercepted from the importation of wood
materials to Taiwan — a case study from the Taichung
port importation quarantine — Huang, Y. J.', Shih, H.
T.2, Chen, T. 1., Lu, S. S.%, and Lee, C. Y.2 (lTaichung
Branch Office, Bureau of Animal and Plant Health
Inspection and Quarantine, Council of Agriculture,
Taichung, Taiwan 435, ROC; *Applied Zoology
Division, Agriculture Research Institute, Council of
Agriculture, Wufeng, Taichung, Taiwan 413, ROC;
3Division of Forest Protection, Taiwan Forestry
Research Institute, Council of Agriculture, Taipei,
Taiwan 100, ROC)
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Effects of hot water treatments on the control of
pineapple mealybugs (Dysmicoccus brevipes (Cockerell)) —
Chang, T. Y.!, Huang, Y. S.", and Wu, W. H.
(‘Department of Plant Protection, National Pingtung
University of Science and Technology, Pingtung,
Taiwan 912, ROC; 2Department of Plant Industry,
National Pingtung University of Science and
Technology, Pingtung, Taiwan 912, ROC)
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(ELg 4C-13)

Postharvest disinfestation cold treatment of
oriental fruit fly, Bactrocera dorsalis (Hendel)
(Diptera: Tephritidae): Tolerance and quality fruit
exposed to low temperature — Dieng. E. O.', Lai, P.
Y., and Chang, N. T.? (‘Department of Tropical
Agricultural and International Cooperation,
National Pingtung University of Science and
Technology, Pingtung, Taiwan 912, ROC;
2Department of Plant Protection, National
Pingtung University of Science and Technology,
Pingtung, Taiwan 912, ROC)

Survival of the egg, 1st, 2nd and 3rd instar larvae of
the oriental fruit fly, Bactrocera dorsalis (Hendel),
artificially infested in /rwin mango (Mangifera indica
L.) was investigated after being exposed to 0 + 3°C,
RH 55% for 1, 3, 5, 7, 9, 10, 11, 12 and 13 days.
Results showed that the low temperature tolerance of
the immature stages of B. dorsalis ranged from 5 to 7
days. Survivorship data indicated that egg and 3rd
instar larva had a narrower tolerance to freezing than
Ist and 2nd instar larvae. The mortality of the former
started on the Sth day after the exposure, whereas the
mortality of the latter started on the 7th day.
Comparing to the untreated controls, fruits frozen for 5
days did not show any external or internal injury.
Measurements of the fruit quality indicators, including
skin hue angle, chroma, firmness, acidity and
mesocarp pH showed no significant difference from
their control. However, the levels of vitamin C
significantly increased and sugar contents significantly
decreased. These parameters of fruit quality could be
used as standards for quarantine treatments of Irwin
mango, but further studies are needed to determine the
sensitivity of Irwin mango to chilling injury.

(FL# 4C-14)
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Quantitative study of Buchnera 16S tDNA of Aphis
craccivora — Chen, C. Y.!, Kuo, M. H.!, and Lai, C.
Y.?> ('Department of Entomology, National Chung
Hsing University, Taichung, Taiwan 402, ROC;
’Department of Biology, National ~Changhua
University of Education, Changhua, Taiwan 500,
ROC)

We examined whether cowpea aphids have primary
and secondary symbionts, and quantified the relative
contents of Buchnera 16S rDNA of Aphis craccivora,



which is at different development stages in six
temperatures (10, 15, 20, 25, 30 and 35°C) on the
asparagus bean, Vigna sesquipedalis, in the laboratory.
The sequence of bacterial 16S rDNA of 4. craccivora
revealed that it belongs to primary symbionts,
Buchnera sp. According to the RFLP maps of
Buchnera 16S rDNA, cowpea aphid seems not to have
secondary symbionts. We designed specific primers,
AcPS128F and AcPS453R, based on non-conserved
regions of 16S rDNA, to quantify the Buchnera 16S
rDNA of A. craccivora by real-time PCR technique.
The result indicated that the related contents of
Buchnera 16S rDNA of older nymphs were higher
than those of young nymphs at 10 to 30°C. When
temperature was lower, the tendency of such
phenomenon was more obvious. In the whole
reproduction stage of A. craccivora, the related
contents of Buchnera 16S rDNA was higher at
10-25°C than at 30°C and 35°C.

(B 4C-15)
Buchnera aphidicola hisC ﬁLE’d riﬁifﬁi.pﬁgrﬁ*}ﬁn
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The roles of Buchnera aphidicola hisC gene in amino
acid biosynthesis — Huang, L. W. and Lai, C. Y.
(Department of Biology, National Changhua University
of Education, Changhua, Taiwan 500, ROC)
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The construction of 3D structure of the Bemzsza

argentifolii mycetocytes — Chen, Y. R. and Wang, C.

H. (Department of Entomology, National Taiwan

University, Taipei, Taiwan 106, ROC)
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The ITS sequences of there important moths,
Lymantria xylina, L. mathura, and L. dispar, used for
identification —Lin, H. F.!, Wu, C. Y.}, Hwang, S. Y2,
and Wang, C. H.' ('Department of Entomology,
National Taiwan University, Taipei, Taiwan 106, ROC;
*Department of Entomology, National Chung Hsing
University, Taichung, Taiwan 402, ROC)
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The ribosomal genes analyses OJ the honeybee nosema
disease pathogen in Taiwan — Huang, W. F., Lee, K.
C., and Wang, C. H. (Department of Entomology,
National Taiwan University, Taipei, Taiwan 106,
ROC)
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Application of PCR to dectect Tomato leaf curl Taiwan
virus (TOLCTWYV) within Bemisia tabaci B biotype
feeding on infected tomato — Wu, J. C.l, Chen, T. H.l,
and Yeh, W. B2 ('Department of Plant Protection,
National Pingtung University of Science and
Technology, Pingtung, Taiwan 912, ROC; *Department of
Entomology, National Chung Hsing University,
Taichung, Taiwan 402, ROC)
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Molecular detection of Tomato leaf curl Taiwan virus
transmitted by  Bemisia  tabaci (Homoptera:
Aleyrodidae) from the fields — Wu, F. S.!, Ko, C.C.},
and Yeh, W. B.? ('Department of Entomology,
National Taiwan University, Taipei, Taiwan 106, ROC;
*Department of Entomology, National Chung Hsing
University, Taichung, Taiwan 402, ROC)
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The insect resource momtormg program in the 99
mountain area— Yang, P. S., Wu, C. H., Li, C. L., and
Li, S. D. (Department of Entomology, National
Taiwan University, Taipei, Taiwan 106, ROC)
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'—:f—”y‘l%ﬁi’%g}gﬁ EJ&?@P&I? Flita s 2 it
he 1mpact of catastrophe on butterﬂy community —
ang, Y. L. and Yang, P. S. (‘Endemic Species
Research Institute, Council of Agriculture, Nantou,
Taiwan 552, ROC; 2Department of Entomology,
National Taiwan University, Taipei, Taiwan 106,
ROC)

YRIEAB  (catastrophe) [ I BT AL AE fiY El SRAS
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The development and prospect of ecological business
of fireflies in Taiwan — Ho, J. Z.! and Yang, P. S.2
(‘Endemic Species Research Institute, Council of
Agriculture, Nantou, Taiwan 552, ROC; 2Department
of Entomology, National Taiwan University, Taipei,
Taiwan 106, ROC)
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The morpholog1cal variation among populations of
banded damselfly onlodevmuv mandarmm in
Taiwan —Lin, S. C."?and Yang, P. S.? ('Division of
Zoology, Endemic Species Research Institute, Council
of Agriculture, Nantou, Taiwan 552, ROC;
"Department of Entomology, National Taiwan
University, Taipei, Taiwan 106, ROC)

[Iij el (onlodevmuv mandarinus) rj IR A
"E ” |[4E|¥E‘r » S d= HIJ’Z@FIF lﬁr ff m.
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(s WA B )
Egg and nymph of Scutelleridae (Hemiptera:
Pentatomoidea) in Taiwan — Chang, T. Y. and Yang,
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C. Y. (Department of Plant Protection, National
Pingtung University of Science and Technology,
Pingtung, Taiwan 912, ROC)
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The spatial and temporal d1str1but10n of sympatric
cicadas in different types of habitats —Lin, Y. H. and
Lee, Y. F. (Institute of Biodiversity, National Cheng
Kung University, Tainan, Taiwan 701, ROC)
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Taxonomic studies i’ Euterpnosia  Matsumura
(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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Host preference and trait variations of Liriomyza
trifolii — Ko, N. W. and Shiao, S. F. (Department of
Entomology, National Taiwan University, Taipei,
Taiwan 106, ROC)
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Ovipositional behavior of Chrysomya megacephala
and C. rufifacies (Diptera: Calliphoridac) and its
application on forensic entomology — Chen, T. Y. and
Shiao, S. F. (Department of Entomology, National
Taiwan University, Taipei, Taiwan 106, ROC)
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Research of the pollen sorting machine — Lin, F. Y.
and Chang, C. P. (Miaoli District Agricultural Research
and Extension Station, Council of Agriculture, Miaoli,
Taiwan 363, ROC)
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Evaluating the control effects of organic acids on
Varroa destructor — Chen, Y. W. (Department of
Animal Science, National Ilan University, Ilan, Taiwan
260, ROC)
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Evaluating the control effects of thymol on Varroa
destructor — Chen, Y. W. (Department of Animal
Science, National Ilan University, Ilan, Taiwan 260,
ROC)
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A novel antimicrobial peptide isolated from the venom

of the Vespa affinis — Shyu, C. L.", Lin, C. H.", Tu. W.

C.!, Kuo, Y. M.2, and Chiou, S. H.! (lNational Chung

Hsing University, Taichung, Taiwan 402, ROC;

National Cheng Kung University, Tainan, Taiwan 701,

ROC)
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The venom of Vespa affinis is a mixture of substances
with many bioactivities. Recently, the results of our
study revealed that the venom has antimicrobial
activity. The venom was collected from the venom
sacs which were dissected from the worker hornet.
The pH value of venom of Vespa affinis was about
5~6. The protein concentration of venom of Vespa
affinis was evaluated about 16.3~39.4 mg/ml. The
susceptibility of bacteria to the hornet venom was
performed on Muller-Hinton agar using a modified
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Bauer Kirby’s method. The crude venom showed
strong activity against Gram-positive and Gram-
negative bacteria. Venom antimicrobial component
was isolated through chromatography under
reverse-phase HPLC equipped with a Luna 5u C18
Phenomenex column (250 x 4.60 mm), under linear
gradient from 0% to 70% (v/v) MeCN (containing
0.1% TFA), at a flow rate of 0.7 ml/min and
monitoring at UV 214 nm. The hornet venom was the
first separated into 6 fractions. The antimicrobial
component was fraction 5. Fraction 5 was further
purified by reverse-phase HPLC equipped with a
Jupiter 5u C4 300A Phenomenex column (250 x 4.60
mm), under linear gradient from 35% to 70% (v/v)
MeCN (containing 0.1% TFA), at a flow rate of 0.7
ml/min and monitoring at UV 214 nm. Two sub-
fractions (fraction A and fraction B) were separated
from the fraction 5. The antimicrobial component was
obtained from the fraction 5B. The molecular mass of
the fraction 5B peptide was measured by a fast-atom-
bombardment mass spectrometer, and about 1.5 KDa
was obtained.
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Intestinal expression of H™ V-ATPase in the mosquito
Aedes albopictus is tightly associated with gregarine
infection — Huang, C. G.!, Wu, W. I.1, and Chen, W.
12 ('Department of Entomology, National Taiwan
University, Taipei, Taiwan 106, ROC; 2Department of
Public Health and Parasitology, College of Medicine,
Chang Gung University, Taoyuan, Taiwan 333, ROC)
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Ef ect of the optical activity on the mosquitocidal
activity of limonene — Chen, H. Z.!', Ko, C. H.!,
Chang, H. T., Huang, C. G.2, Chen, W. 1.3, and Chang,
S. T.!' ('Department of Forestry and Resource
Conservation, National Taiwan University, Taipei,
Taiwan 106, ROC; 2Department of Entomology,
National Taiwan University, Taipei, Taiwan 106, ROC;
3Graduate Institute of Basic Medical Science, Chang
Gung University Taoyuan, Taiwan 333, ROC)
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Studies on vectors and pathogens of murine typhus in
Taiwan area — Wang, H. c.! , Chen, C. H.! , Wu, W. J.z,
and Lin, T. H.' (‘Center for Disease Control,
Department of Health, Taipei, Taiwan 100, ROC;
’Department  of Entomology, National Taiwan
University, Taipei, Taiwan 106, ROC)
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The current status o Anophelev minimus in Taiwan —

Chen, Y. C. and Teng, H. J. (Center for Disease

Control, Department of Health, Taipei, Taiwan 100,

ROC)
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Effect of temperature on development and survival for

Forcipomyia taiwana — Liu, W. Y. and Lee, S. J.

(Department of Entomology, National Chung Hsing

University, Taichung, Taiwan 402, ROC)
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Studies on rearlng technique for Forcipomyia
taiwana — Liu, W. Y. and Lee, S. J. (Department of

350 HEE S HIAHENY

Entomology, National Chung Hsing University,
Taichung, Taiwan 402, ROC)
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Effects of food and humldlty on the development of
Forcipomyia taiwana (Diptera: Ceratopogonidae) —
Chen, P. S., Tang, L. C., and Hou, F. N. (Department
of Entomology, National Chung Hsing University,
Taichung, Taiwan 402, ROC)
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17 years surveillance of dengue fever vectors in
Liuchiu, Pingtung — Yang, L. S.!, Wu, H. H?, and
Chang, N. T.' (' Department of Plant Protection,
National Pingtung University of Science and
Technology, Pingtung, Taiwan 912, ROC; *Graduate
Institute of Environmental Management, Tajen
University, Pingtung, Taiwan 907, ROC)
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Study of the biology of Cheyletus eruditus and
identification of aller genic components — Wu, H. H.",
Chang, C. Y.2, and Tsai, J. J.2 (1Graduate Institute of
Environmental ~Management, Tajen University,
Pingtung, Taiwan 907, ROC; * Taichung Veterans
General Hospita, Taichung, Taiwan 407, ROC)

IIEH« ﬁ*ﬁiéﬁ’i‘fl'f E'Mﬁﬁrﬁﬁz@, 25 % 28

iﬁﬁ w;@ﬂI*wﬂma %ﬁlﬂﬁﬁ
ol 202 % 181 el
19.0 % 154" 1 %mﬁ%m 683 % 348 |1

T 28.2 2 158 |1 %4 PED
S I 1316 9.6 ik ]
PETET A, ,MmgﬂﬁjséyﬁJuw
g i Lt g4 % R L T
BT 16 B - FipA NJ:JE A R
Fé.' ST A 102~ h7ex b 5
i fff A 1323 & e A;ip’;rﬁgi 437.8

Iyt ﬁ* 1EJ £
R PR ™ T S Sy “5‘ A| QgAY TgE 5 A
vj%L 20 7 > Jslaq 15.8 kDa B 1 > Ry
679 38 5 kDa Hlﬁ[i’@ M 40% ~ 30 kDa (i
[ﬂ:@r‘gﬂj 27%o\ﬁqﬁg« | ki,}«zﬁ-%ﬂamﬁ‘ﬁ'ﬂi TP
e F =R Jﬁrhﬁl_.ﬁp ﬂjgl 7~ i%."ﬂ%Jﬁ@ﬁé?
Al T 3R SN A A %F Jgjz I IgE 5 2
EJ 23156 146kDa FJ 16 kDa [I[|£% [fj
]'4_ Rl ji[]; Iﬂ: IgE -, E\#“ *L&é §L(7‘)F'
S|

B
(& R 3C$§)
(ELE8, 3C-01)

#‘EJ}:@W 2 E IRV ) PRApTTH D FLEN '/?Iﬁ" -
VP - 2 ([E;HNF WAL s

The study of anti-apoptosis genes of Lymanma xylina

nucleopolyhedrovirus — Nai, Y. S. and Wang, C. H.

(Department of Entomology, National Taiwan

University, Taipei, Taiwan 106, ROC)
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Studies of Maruca vitrata multiple nuclear
polyhedrosis virus — Lee, S. T. and Lee, C. Y.
(Department of Biotechnology, Southem Taiwan
University of Technology, Tainan, Taiwan 710, ROC)
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A non-lytic baculovirus cell-surface display system for

identification of novel human autoantigens — Chao. Y.

c.b3, Chang, J. Y2 and Lee, T. C.2 (ICollege of Life
Science, National Chung Hsing University, Taichung,
Taiwan 402, ROC; ZInstitute of Biomedical Sciences,
Academia Sinica, Taipei 115 Taiwan. ROC; 3Institute
of Molecular Biology, Academia Sinica, Taipei 115,
Taiwan, ROC)

Autoimmunity is a commonly observed response to

human with serious implications in cancerous diseases,

however, little is known about the corresponding
autoantigens. Here, we constructed a baculovirus cell
surface display library and isolated from it novel
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autoantigens. This library expressing proteins from
human gastric cancer cDNAs, which are linked to an
exogenous peptide derived from a membrane
anchoring domain of a membrane protein. Thus, these
library proteins were primarily displayed on the insect
cell-surface and readily recognized by autoantibodies
when incubated with the sera of patients with gastric
cancer. Cells recognized by patient sera were isolated,
and the cDNA insertions from the genome of
recombinant baculoviruses were further examined.
Using this technology, we have isolated several
autoantigens from gastric cancer patients. A survey of
patient sera with gastric cancer showed, although these
are novel autoantigens, their autoantibodies are
commonly observed in the patient sera.

(ELE 3C-04)
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Baculovirus genes for activation of Hz 1 virus early
promoter hhil — Wu. Y. L.", Lee, S. T.2, and Chao, Y.
C.? ("Institute of Blotechnology, Natlonal Cheng Kung
University, Tainan, Taiwan 701, ROC; 2Depar‘tment of
Biotechnology, Southem Taiwan University of
Technology, Tainan, Taiwan 710, ROC; 3Institute of
Molecular Biology, Academia Sinica, Taipei 115,
Taiwan, ROC)
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% 8L B, Steinernema  abbasi (Rhabditida:
Stelnernematldae) H & Bl ERRN
Bz F T REEL (S PRR F'li
aaﬁmm%@ Y R R [P LS

The virulence and antimicrobial activity of the
symbiotic bacterium in the entomopathogenic
nematode, Steinernema abbasi (Rhabditida:
Steinernematidac) — Liu, W. c, Tang, L. C2 and
Hou, F. N. (leinchu Branch Office, Bureau of
Animal and Plant Health Inspection and Quarantine,
Council of Agriculture, Taoyuan, Taiwan 337, ROC;
*Department of Entomology, National Chung Hsing
University, Taichung, Taiwan 402, ROC)

+ FER E'%]ﬂi oY EED ML SUER
Steinernema abbasi pH * f%l Xenorhabdus sp. %7
kIS (Spodoptera litura) “Ji] ?‘iﬁj IS
carpocapsae & EH 3 ff ® (X, nematophilus) [0
fif o ﬂﬁ’ﬁxﬁ‘il ARl 10+ 10°210° - 10 % 10° cells
3* Jﬂqiﬁth"i«4 NJJJEEE(FE'H P AG N B BR ey 24 FS’

L G, 5;:,95 G > 05 by

J]‘f'E ﬁ‘ﬁ‘rf%l IH‘E i A e [V/f PR
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TR ’P“tt by LDso ST HIEE 99 A1
146.5 cells/larva & <10 I 6,037 cells/larva - = *
Xenorhabdus sp. 10° cells *fé{“‘trﬂﬁﬂ JEREE o H
FE[‘JZ“ £l [ ""}Jﬁé(gﬁjﬁ Eﬁ fJD Y’E& Po J TE

F A FW;\ rpi » JII 8. carpocapsae 11‘ ##
E%}l s ﬂ r}H’Sdbbast" =T
_j/ Ig .Fi‘ lr[J j °© ﬂ EE(IEll?EFE‘JJ ﬁmj/ i,[\ =3 r%l K tr';

X. nematophilus ; %51 ﬁq&\&g‘l T Rk B A
i R PR LA
H A Pl H R *"fﬁ% B SR Xenorhabdus sp. QF&‘X.
nematophzlus 24 ZRESE o I') Xenorhabdus sp.
=72 Y 10 |,;§“{Hﬂﬁ eife 10 pl 3= 7 7471‘
(et GER [ AR ﬁ;i%&{mﬁaﬂav
lzﬂ’zg'?‘/ﬁl%&bﬁél 7o o R g S
TRREY FREPT - bl 7][ » Xenorhabdus sp. 7%tk #
48h & 72h =V 10 f qirlf[?‘ ik B~ FEUTF FURI
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:Sf’ﬁ S EE o Xenorhabdus sp. R X
nematophilus FE5 % ZF1 % [EEFEL - g H A H AR
EIAVEL IR E) 10 78 > 5 Xenorhabdus sp. ¢
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5 PIE S abbasi VA F PIEIE X
nematophilus °
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‘JEI (Bacillus thuringiensis) FPH[ER ﬁ[ﬁi#ﬁﬁﬂé}
(Adoxophyes sp.) (PIEE 58 BR) sy
FI g L fE]‘HI—f T~ EE) (B e SBEL

£5)
Investlgatlons on insecticidal activity of Bacillus
thuringiensis preparations to the smaller tea tortrix,
Adoxophyes sp. (Lepidoptera: Tortricidac) — Wang, Y.
Z., Tang, L. C., and Hou, F. N. (Department of
Entomology, National Chung Hsing University,
Taichung, Taiwan 402, ROC)

A FEF R IR )P (Bacillus thuuringiensis) V|
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T (Bactllus thuringiensis) crylAc o
EHL — N R
n‘nﬂ% ‘:#f%‘ ﬁﬁ*%#’@? eET ek PuBk
J"" s PR 5P 2 Yol TR
Cloning of the crylAc insecticidal gene from Taiwan
Bacillus thuringiensis isolate — Tzeng, C. C.!, Chen,
W. R."2 Tseng, Y. M.2 and Li, G. C.! (lDivision of
Biopesticide, Taiwan Agricultural Chemicals and
Toxic Substances Research Institute, Council of
Agriculture, Wufeng, Taichung, Taiwan 413, ROC;
*Graduate Institute of Biotechnology, Chaoyang
University of Technology, Wufeng, Taichung, Taiwan
413, ROC)
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I’} PCR jri(m 55 ,?ﬁ*& I (Bacillus thuringiensis)
D4-01 JJP' ’1 i 3.7kb N4 CU/]AC %LE"I*Wl'E
[ > i EE & A 64 Kb b
plAcTAl Hlf gﬁl iy, s AT }\I DH5a |
ISR o F1 3 Jvac (= plAcTAl g ?I*é% Jffﬁ %l
v pSB9095’7J FlIESIss Uﬁ?ﬁ; ﬂv}% 1
6.6 kb .V plAcSBI R lr L ;{
AR Y CryB & f;ﬁ *éz JE%IHIOI
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o =Rl TA 43’* H [[EY**I’E (Bt Toxin
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S 33% pjg,»‘fy 3« 25 ppm E B e TR
1AcSB1 fx zi E%ITQ =30
(Trzchopluvm m)2 leul K72 P Flle"
Sef R EL 250 ppm (3598 [ S 1AHEN 117.5

ppm) EJJ: Pk fl # 80~90% > 25 ppm EJJ‘? I
60~80% [luFsj=sk
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Compar1son on the ch1tinase activity of Verticillium
lecanii isolates — Tsai, Y. S.!, Chen, T. F.!, Hung, T.
H', Wu, W. S% and Kao, S. S.' ('Division of
Biopesticide, Taiwan Agricultural Chemicals and
Toxic Substances Research Institute, Council of
Agriculture, Wufeng, Taichung, Taiwan 413, ROC;
’Chinese Culture University, Taipei, Taiwan 111,
ROC)
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Cloning and expression of vegetative insecticidal
protein gene from indigenous Bacillus thuringiensis
isolate — Lin, C. Y.!, Hsieh, F. C.2, Liu, B. L.}, and
Kao, S. S.2 (‘Department of Applied Chemistry,
Chaoyang University of Technology, Wufeng,
Taichung, Taiwan 413, ROC; "Division of
Biopesticide, Taiwan Agricultural Chemicals and
Toxic Substances Research Institute, Council of
Agriculture, Wufeng, Taichung, Taiwan 413, ROC)
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fRIA (Bacillus thuringiensis, Bt) 7t 7 Jq’ﬁiﬁkyﬁrﬁu
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. "Ly f ( PR
ﬁ Bepr, ’1:% El’? ’Jﬁé’ﬁl’” ? JEHRR 2
Pk PERPSRE)
Molecular cloning of sporamin via baculovirus
expression system — Jinn, T. R', Lee, Y. J.%, Tzeng, Y.
M.2, and Kao, S. S.'" ('Division of Biopesticide,
Taiwan Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, Wufeng,
Taichung, Taiwan 413, ROC; ’Graduate Institute of
Biotechnology, Chaoyang University of Technology,
Waufeng, Taichung, Taiwan 413, ROC)
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EFET U""WE&I (Serratia marcescens) R22 éé‘}“ o
2 Eﬂfﬁﬁlw (ChiA) VEFELT — L

RN 5o o
e SRR B R
& Pugeiis)
Cloning and expression of chitinase A gene from
Serratia marcescens R22 — Tseng, J. T."2, Hsieh, F.
C2, Tsai, J. J.!, and Kao, S. S. (llnstitute of
Agriculture, National Chiayi University, Chiay,
Taiwan 600, ROC; *Division of Biopesticide, Taiwan
Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, Wufeng,
Taichung, Taiwan 413, ROC)

[TV SRR (Serratia marcescens) U347 B35
Eéﬁfﬂiﬁﬁ o BT PRIOS FRA
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I'l API ZYM f»ﬁhiﬁﬂﬁ‘i k= Eﬁw’ﬁfﬁpnim v
ff;@ypﬁmﬁ; VT Iﬂ MRS A
TP RA S“ff?JW?’FI s B A
A VEI PP RS ?J*l}ﬁm@“ e
Enzymatic characterization of entomopathogenic fungi
with the API ZYM system and their secretion time
series — Chien, C. C.", Hsiao, W. F.!, and Ong, P. L2
(‘Department of Bioresources, National ~Chiayi
University, Chiayi, Taiwan 600, ROC; “Department of
Molecular Biology and Biochemistry & Graduate
Institute of Biotechnology, National Chiayi University,
Chiayi, Taiwan 600, ROC)
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A survey on biodiversity of community ecology of
aquatic insects in the Lan-Yang River estuary —Maa,
C. J. and Chung, Y. F. (Research Center for
Biodiversity, Academia Sinica, Taipei, Taiwan 115,
ROC)
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The effect of larval competition on body size and the
competition mechanism in Callosobruchus maculates
— Su, Y. T. and Horng, S. B. (Department of
Entomology, National Taiwan University, Taipei,
Taiwan 106, ROC)
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The application of stable carbon isotope analysis on
the nutrient flow of gall-forming process — Pan, L.
Y., Yang, M. M.!, Yeh, H. W and Liao, L. H.
(‘Department of Entomology, National Chung Hsing
University, Taichung, Taiwan 402, ROC; nstitute of
Earth Science, Academia Sinica, Taipei, Taiwan 115,
ROC)
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The relationship between biomass of bird nest ferns
(Asplenium nidus L.) and invertebrate abundance in
substrates in the Fushan Experimental Forest —Yen,
M. H.', Wu, W. J.!, and Wang, C. p2 (lDepartment of
Entomology, National Taiwan University, Taipei,
Taiwan 106, ROC; >Taiwan Forestry Research
Institute, Council of Agriculture, Taipei, Taiwan 100,
ROC)
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Distribution of Bactrocera tau (Diptera: Tephritidae)
in Taiwan — Lin, M. Y." and Liu, Y. C.? ('Tainan
District Agricultural Research and Extension
Station, Council of Agriculture, Tainan, Taiwan 712,
ROC; ’Department of Entomology, National
Chung Hsing University, Taichung, Taiwan 402,
ROC)

The distribution and abundance of Bactrocera tau
(Diptera: Tephritidae) was surveyed in this study by
using poisoned cuelure traps in 32 investigating areas
covered the whole island of Taiwan from 2001 to 2002.

The results showed that the B. tau distributed mostly
in the northern part of Taiwan as well as the eastern
Hualian area, however, it is relatively scattered
distributed in the southern part including the
southwestern plain of Taiwan. For the vertical
distribution of this species, 11 more investigating areas
were surveyed along the Taiwan Highway No. 14a in
different elevation areas, it showed that the B. tau
distributed generally in the mountain area even at
2161 m high elevation. Since the ecological niche of B.
tau is very close to the melon fly (B. cucurbiate), the
numbers of B. cucurbitae collected in the periodic
surveys were recorded and compared with B. fau. In
comparison of the ratios that the fly populations
occurred in different areas, the B. tau were higher than
B. cucurbitae in few areas of Shi Ding, Quan Si, Hua
Lian city of northern Taiwan and the mountain areas
above 600 m elevation, on the other hand, the
abundance of B. cucurbitae was always higher in most
of the plain areas of Taiwan. However, the areas of
higher abundance of these two species distributed
were very different. The B. fau was more abundant in
the northern areas of Taiwan, while the higher
abundance of B. cucurbitae distributed in the southern
areas.

(fE R 4B-23)

Ovipositional preference of Bactrocera tau (Diptera:
Tephritidae) on host plants — Lin, M. Y.! and Liu,
Y. C.? ("'Tainan District Agricultural Research and
Extension Station, Council of Agriculture, Tainan,
Taiwan 712, ROC; *Department of Entomology,
National Chung Hsing University, Taichung,
Taiwan 402, ROC)

The ovipositional preference of B. tau females on the
host plants was studied in this research. Ten common
host fruits were tested in the laboratory, which are
Benincasa hispida (¥ '2X), Carica papaya (#'1),
Cucumis anguria (’] :FE[[ 'V, Cucumis melo (F2'7%),
Cucumis melo L. var. reticulates (¥ 7'Y), Cucumis
sativus (FFFJ '1), Cucurbita moschata (F'Y), Luffa
aegyptiaca (#'2), Lagenaria siceraria (% .7&") and
Monordica charantia (,'%). Four host tf uits were
tested for each experiment by choice test, totally 10
experiments were undertaken. From the results, it
showed that the cucumber (Cucumis sativus) was the
most favorite fruit that B. tau preferred to oviposit, the
average total amounts of eggs and the oviposition ratio
among the total eggs of 10 host fruits laid on this fruit
were both the highest. The next favorite fruits for B.
tau were the pickling cucumber (Cucumis anguria)
and the sponge gourd (Luffa aegyptiaca). Tested on the
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ovipositional preference of B. tau to the fresh and
injured fruits of the sponge gourd, it showed there was
no significant difference between the number of eggs
that the females were attracted to oviposite on these
two tested fruits when there were only 1% and 2™
instar larvae in the injured fruits, however, the B. tau
obviously preferred to oviposite on the fresh fruits and
neglect the injured fruits when there were 3™ instar
larvae in the injured fruits, no matter they were injured
by the larvae of B. tau or B. cucurbitae. Comparison
of the ovipositional preference with the fresh and
rotted fruits, the B. fau females strongly preferred to
oviposit on the fresh fruits, and the same results were
obtained either on the sponge gourds or on the
cucumbers. The ovipositional behavior of females was
observed in the first 60 minutes of the tests, most of
the females were attracted and stayed on the rotted
fruits in the first 10 minutes when the tests began,
however, after a short time of sucking and detecting,
the majority of females moved to and oviposited on
the fresh fruits within 30 minutes.

(EL#, 4B-24)
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The effect of sound 1nduced cabbage on performance
of Spodoptera litura — Tan, C. W. and Hwang, S. Y.
(Department of Entomology, National Chung Hsing
University, Taichung, Taiwan 402, ROC)
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Characterization of resistance to Spodoptera litura in
mungbean resistance-associated protein VrD1 —
Tseng, H. F., Ken, L., and Horng, S. B. (Department of
Entomology, National Taiwan University, Taipei,
Taiwan 106, ROC)
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ifference of cuticular hydrocarbons between two
social forms in the red imported fire ant Solenopsis
invicta — Lin, Y. K.', Wu, W. J.!, Chang, H. Y.,
and Lin, C. C.> ('Department of Entomology,
National Taiwan University, Taipei, Taiwan 106, ROC;
“Department of Biology, National Changhua
University of Education, Changhua, Taiwan 500,
ROC)

The communication in ants’ society could be vision,
vibration, olfaction, or simple body language (tapping).
The most important one among them is olfaction, by
which some semiochemicals were used to recognize
nsetmates or to discriminate non-nestmates. These
chemical substances, in general, can be divided into
two groups: light volatile substances, such as alarm
pheromone secreted by glands, and stable substances,



such as hydrocarbons on cuticle. Cuticular hydrocarbons
(CHCs), which play a key role in identification,
involve intense discrimination behavior. Solenopsis
invicta, the red imported fire ant (RIFA), has two
social forms: monogyne, the colony with a single
egg-laying queen, and polygyne, the colony with
multiple queens. These two forms have different
organization of colony, population densities,
and dispersal. Furthermore, they associate with
different genotypes at a codominant protein
coding locus General protein-9 (Gp-9), which is
similar to a pheromone-binding protein gene of some
moths and may code for a key molecular component in
recognition and discrimination between social forms.
Therefore, the molecule possibly corresponding to
Gp-9 product in the recognition of different social
forms of RIFA might be CHCs. For this reason, CHCs
were extracted from both queens and workers of
different forms, and analyzed with GC (gas
chromatograph) and GC-MS (gas chromatograph -
mass spectrometry). Differences in CHC components
were found and further investigation is needed to
confirm the correlation between Gp-9 and CHCs of
the RIFA.
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* %) Apply multlplex PCR to molecular
identlfymg the social form of Solenopsis invicta Buren
(Hymenoptera: Formicidae) from Chiayi, Taiwan —
Hung, K. C., Huang, H. W., and Hwang, S. Y.
(Department of Entomology, National Chung Hsing
University, Taichung, Taiwan 402, ROC)
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Momtormg and distribution of red imported fire ant
(Solenopsis invicta) in Yulin, Chiayi and Tainan
Area — Chen, S. K., Sung, I. S., and Lin, M. Y.
(Tainan District Agricultural Research and Extension
Station, Council of Agriculture, Tainan, Taiwan 712,
ROC)
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Biology study of imported red fire ant (Solenopsis
invicta Buren) (part.1): estimating of total volume of
fire ant nest — Lin, C. Y. and Maa, C. J. (Research
Center for Biodiversity, Academia Sinica, Taipei,
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Taiwan 115, ROC)
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Biology study of imported red fire ant (Solenopsis
invicta Buren) (part.2): component and structure of
nest and colony — Chen, H. S., Kuo, Y. M., Chung, Y.
F., Lin, C. Y., and Maa, C. J. (Research Center for
Biodiversity, Academia Sinica, Taipei, Taiwan 115,
ROC)
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Biology study of imported red fire ant (Solenopsis
invicta Buren) (part.3): electrophoretic analysis on
spectrum of lipase-like protein of two fire ant species
— Wang, P. cl Zeng, G. HZ2 and Maa, C. J.!
('Research Center for Biodiversity, Academia Sinica,
Taipei, Taiwan 115, ROC; *Graduate Institute of
Biopharmaceutics, National Chiayi University, Chiayi,
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