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innovations; Bed bug resurgence and management — a global perspective): ﬁﬂ
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(Life Table-Based Computer Simulation of Population Dynamic of Spodoptera litura
(F.) Fed on Groundnut (Arachis hypogaea) Leaves under Different Condition).

Life table of Kolla paulula reared on Bidens pilosa L. var. radiata Sch. and
Wedelia triloba

Pei-Wen Chang', Shu-Jen Tuan', Hsin Chi'
Department of Entomology, National Chung Hsing University

Kolla paulula (Walker), the xylophagous leathopper, was recently identified in
Taiwan Agricultural Research Institute as a potential vector of the xylem-limited
bacterium, Xylella fastidiosa (Wells), the causative agent of Pierce’s disease and pear
leaf scorch disease in Taiwan. In order to control diseases caused by X. fastidiosa, the
biology and ecology of this vector should be well understood. Developmental rate,
survivorship, reproduction, and life-table parameters of K. paulula, reared on Pilose
beggarticks (Bidens pilosa var. radiata) and Trilobate Wedelia (Wedelia triloba L.)
simultaneously, were analyzed base on the age-stage, two-sex life table theory. All the
experiments were conducted under naturally fluctuating temperatures in outdoors
from March to Aug. 2011. The embryonic development time in egg stage took the
longest time (13.5 + 0.8 d) followed by the 5™ instar stage (10.0 £ 3.0 d) and the other
stages nymphs with an average of 6-8 days, and the total immature development time
was 53.04 d. The lowest survival rate happened in egg stage (81.6%), whereas
other nymph stages survived above 98% to their following stages. The adult
preoviposition time of females was an average of 6.9 d, and the mean fecundity was
91.3 £ 38.9 eggs per female. The adults survived more than 1.5 mo (46.8 £ 2.5 d for
females and 50.3 £ 2.4 d for males). The intrinsic rate of increase (r), finite rate of
increase (A ), net reproductive rate( R, ), and mean generation time (7) were 0.1838
d’', 1.2017 d™', 33.62 offsprings, and 74.27 d, respectively.

Key words :  Kolla paulula, xylem feeders, life table, population parameter
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[:(Real-time tracing of AcMNPV infection to Plutella xylostella and the interaction

between virus and parasitoid.)

Real-time tracing of ACMNPYV infection to Plutella xylostella and the interaction

between virus and parasitoid

Shu-Jen Tuan'*, Yu-Chan Chao?, Roger F. Hou' and Suey-Sheng Kao®
! Department of Entomology, National Chung Hsing University, Taichung 402, Taiwan;
? Institute of Molecular Biology, Academia Sinica, Nankang, Taipei 115, Taiwan.
3 Deceased, Biopesticide Department, Taiwan Agricultural Chemicals and Toxic
Substances Research Institute, Wufeng 413, Taiwan.

* Corresponding author: E-mail: sjtuan@dragon.nchu.edu.tw

Abstract

Baculovirus is an important microorganism for controlling insect pests in the field,
and is also crucial for integrating into an ecologically sound IPM program. In order to
trace baculovirus infection, a recombinant baculovirus, VAcGFP, derived from
Autographa californica nucleopolyhedrovirus (AcMNPV) was constructed. This virus
contains a wt polyhedrin gene and a GFP coding region driven by p/0 promoter. The
LCso values of vAcGFP and wt AcMNPV to the 3™ instar larvae with the diet
incorporation method were 34.4 and 25.6 OBs/mm’ of diet, respectively. The LTs,
values of these two viruses were relatively close. The larvae infected with vAcGFP
were easily detectable due to the emittion of green fluorescence (505nm) as irradiated
by a 365nm UV light. Its FTso (50% fluorescense-emitting time) was 65 h earlier than
LTso at 763 OBs/mm°. The 3™ instar larvae of P xylostella were inoculated with
vAcGFP and simultaneously parasitized by the parasitoid, Cotesia plutellae. A
fluorescence-emitting rate of 84 and 32% was separately coupled with 12 and 54%
cocooning rate at 76.3 and 7.6 PIBs/mm’, respectively, and only 5~8% cocoons with
fluorescence was detected. The cocooning rate of C. plutellae was decreasing through
the time of parasitism and the increasing of viral concentration. In conclusion, GFP
could be used as a specific and non-destroying biomarker for detection of insect
dynamics after being infected with NPV in the field. In addition, our study shed a light
for further study of the complicated interactions between baculovirus and broconid
wasp in an insect host.
Key words: Autographa californica nucleopolyhedrovirus (AcMNPV), green

fluorescence protein (GFP), recombinamt virus, Plutella xylostella ,

Cotesia plutellae.
15



F A SRR S TP, R ] B 0
Fog b~ HR R > DS~ A
FIY fffel

AR S VR A (vAPLOG) ] 0 88 = St b oF R e o F
METR TS % E B E) (ACMNP V) » ST5% 34.4 % 25.6 PIBs/mm” » {FIE
RIS B o oy VP e R R i 0 21 TR - (R e
R GAEET qaqudwg [ ASARED X e TR A R A R

AN T SRR A R R R TR R 65 TR - Sl P
RIS YTRIE i B [ 01 | SRR AR A IRIE A B9 A 29 5L FRFPCE) - B
TR TR TS TR PR RSO« A SRR AP R S 1 [
RO SR S Al 2 (R VT S P PSR R - PR PR

SRR RS RS -

T
b
je=n
e

PR SIVHV RIS 2 PR~ AEL S~ R - R

LN

16



1.

. FTH%M@B@H% :

W»fﬁ$?WW@Fr#[%§%%#[%ﬁ%%ﬁfwﬂﬁﬁ%ﬁ%mf
FOAAER R PR GG ESBHERY 2 BRI R A
H@%ﬁ%%ﬁﬁﬁ??ﬁ?%ﬂo

S oA RS R A K TSR R A TR
I PO B 15+ BT PR I A U TS
5 o TS B R - IR I [ IER (TR
R e e NGB et R T T TR

LRl (BPEdrf- PR (=P B (PR el s H S = 1 s
o R R B

TR INE [ F IR PUBOAT - YN psp S AR B e Y )
o T MTFI&E{%%"’FHE;IEU M?Lf AR R S DRI

lti

(B IR AR D0 A D
B K ~ P37 RS RS i - 6T 2 BB I eV P |
b I P2 Y FUR R ¢

FLABRI 0 an = V2 s i S AT LY S b [ Sl
P S SR L B R P BN R R SRS T
FLELEY l—%fﬁfﬁ—%?l/ 9 3@;3;&’[ o [F‘:ﬁtjpi*[/’pr@lgg lgj %@E‘%i’é 2 Fef'j'l_“"J
R = RSP ORIV TS > TG R T I o

PR £ B B T A e U AR R 4
et A NI R A A AR e P A EUEN O =
= X2 ﬁﬁﬁ%ibﬁﬂﬁ%WPjﬁgpﬁ%ﬁﬂ [l 2 B s
WL R+ S B T A G ORI A LR e
I b

Iy pEeEs 3«![{;—&’*@% Jgfﬁjw EERE 4 ,’;;}Jﬁg@p%&qa, =75
%fuﬁﬁg Fl VR [ﬁ%ﬁrﬁﬁ o [ﬁ:k ,; , @fgxﬁ Ijjlqgﬁj\ ]’El?ﬁi?ﬁ[*ﬁ@

17



FBHIGE 2 TR - HRRE SB[ RERSTN R GEE T PR LT
i FEES © ¢ BZh T [ (R TAI RE K O#
() = R -

9. RN Eifertt - = BEA T (IR %ﬁ%ﬂmﬂfiwﬁ
TGRSR ) S SRR FHY TR B
R yﬂﬁﬁW’PH&&%W%ﬁW%ﬁ%ﬁET%@jb
i AU L SR

10. v ﬁ%ﬁ&§¢*ﬁmwmﬂ%Dr&mwﬁ.%%%ﬁﬁﬁﬂﬁ
Py e o B S T BT AT S 5 R R TR AR P
B EE VA

T1. EGARA| 25 L3 VPR AL s - R ey 101V S B
WF?}*F T SBR[ B L S g o

12. iﬂawwﬁﬁgwﬁéﬁkaﬁ%ﬂﬁ PR AT S L GBI

5 (SRR ISP I A 25 B R T R

18



