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Effects of inoculation of host plants with tomato spotted wilt virus on
populations of the western flower thrips, Frankliniella occidentalis

(Pergande) ( Thysanoptera: Thripidae)
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Abstract: [ Aim] The western flower thrips (WFT) , Frankliniella occidentalis ( Pergande) , is an invasive
pest in China, while tomato spotted wilt virus (TSWV) , which is mainly transmitted by WFT, is a very
serious virus around the world. Through the study of the interactions between WFT and TSWV, the
mechanism of the outbreak of both WET and TSWV can be further understood. Furthermore, it will provide
a theoretical basis for developing reasonable and sustainable control strategies of WFT and TSWV.
[ Methods] Age-stage and two-sex life tables were used to study the effects of the mature excised foliages of
three treated peppers (healthy, CK; mechanically damaged, MD; mechanically inoculated by TSWV, MI)
on biological characteristics of WFT. [ Results] The results showed that the developmental periods of
preadult thrips were 12.45, 11.97 and 11. 18 d on CK, MD and MI foliages, respectively. There were
significant differences in adult longevity and female fecundity between different treatments (P <0.05). On
MI-leaves, the adult longevity was the longest (female: 13.51 d; male; 12.69 d) , and the total number of
Ist instar nymphae produced was the highest, up to 33. 01 1st instar nymphae per female. The intrinsic rate
of increase (r,,) on CK, MD and MI were —0.009, 0.153, 0.190 d™', and the net reproduction rate
(R,) were 0.84, 14.54, and 21.79, respectively. [ Conclusion] The results suggest that infection of host
plants with TSWV may benefit WFT through shortening developmental time, prolonging adult longevity,

increasing fecundity, and accelerating the population growth of WFT.
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Pa AL #] T Frankliniella occidentalis ( Pergande )
JR 253 H (Thysanoptera ) , %ij Ty} ( Thripidae) , FE%i]
)& Frankliniella, ViiE®] D&M FEWE) .
% )1 i ( Pergande, 1895; Loomans and van
Lenteren, 1995; Moritz, 2002; Kirk and Terry,
2003; B Ex4E, 2004; Zhang et al., 2007 ), X
HEAELRIEYZE M EFMRLERE, FBR™
FO 7= b T A A (B R AR, T L A% 1 7 0 B 25 0 B
(tomato spotted wilt virus, TSWV ) F1 JXUIl| ££ 35 58 5
EUf%#F (impatiens necrotic spot virus, INSV) 25 L F
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Bgad, R BRI BOAFIE SOME ) BT R T 4R
(Sakimura, 1963; Robb, 1989; Wijkamp et al.,
1996 ; Maris et al., 2004 ; Belliure et al., 2005), {H
Xof VU A 1] D ) 3 T R 5 95 40 2 0 R IR B 4 S AR A
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1.1.1 Pa7E&I 5. 2007 FRBILE, AANER
Phaseolus vulgaris L. {AZf TR REN, FFHEEMEH
BE27 +1°C, MXBE 75%+5% , YeREEHH L: D
=16:8,

1.1.2 %3 M =wa H )R B &5 R B 8 A 3

WUERSE, 2 ELISA &I A HF MR WEG, —
WG BREHET - T0°C KA PR, —H5
3 o PR R P TR BLAS BE AT (=44 Nicotiana
tabacum var. samsun NN 43 BR R, PRECEAA AL BE
BB AR M Nicotianal rustica L. P 958, R
J5 PRI AR L
1.1.3 FFHEY) . B Capsicum annuum L. 5 FpH
WFEZSAHE, WFHNATLT XT3 53 R AT
s KR TR TR E (REE 27 £ 1°C, HXNEE
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BEAOBRMU AT LR PR R B AT, A
B, REEAER,

BREDEARLEMNF ERRRSHRE LY

Table 1 Developmental duration of different stages of Frankliniella occidentalis on different treated leaves

K i} Developmental duration (d)

o 5 I 2 g B i I

Egg 1st instar nymph 2nd instar nymph Prepupa Pupa Preadult
CK 3 2.87 +0.06 a 3.42+0.13 a 1.03+0.03 a 2.18 +0.04 ab 12.45 +0.16 a
MI 3 2.10+0.03 ¢ 2.90+0.07 b 0.92+0.05 a 2.27 +0.05 a 11.18 £0.07 ¢
MD 3 2.28+0.05 b 3.50+0.10 a 1.08 £0.05 a 2.12+0.04 b 11.97 +0.11 b

F - 65.89 12.09 3.15 3.13 31.93

d.f. - 2,289 2,269 2,267 2,263 2,263

P - 0 0 0.045 0.045 0

CK; f@RE%}HR Healthy control; MI #HL#32%:8 Mechanically inoculated by TSWV; MD: #4511 Mechanically damaged. [R]— %1 #3238 J5 AR A
INEFRFRINHE Z 8] 2 7 8 3 (Turkey %, P <0.05) Mean values within the same column followed by different small letters are significantly

different (Turkey test, P <0.05). F[i] The same below.

2.2 HHMAEMENMERSNEZE IR H
FEHHRI

VG AE i T e 7R 3 FPOR R AR B e
HKHEMA B AR (MRE. F=18.75, d. f =2,
170, P<0.05; MR H: F=63.26, d.f. =2, 89, P
<0.05) (£2), M 2B B SRR A6 352 1
VA8 T e 5 A B 4 (8. 45 £0..65 d) , AL

WAEFM A 1(13.51 £0.52 d) #) 62.5% , FEHLK
Rt fy b VR DA R B A (12,69 £0. 90
d) ek, RN 1(4.18 £0.22 d) B 3 f%, #Hl
PR fy bV AR T 0 R e R A B R Y A
K, XRUBCE AR AL B B ] 2 R A&
T L B A o
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Table 2 Adult longevity and female fecundity of Frankliniella occidentalis on different treated leaves

e p— E\P’:ﬁl‘lﬁﬁiﬂi(é') %Eﬁ"ﬁﬁ (1 B lffE) A A iy Adult longevity (d)
Treatment Pre-oviposition period Total pre-oviposition Fecundity (number of 1st instar Wk Rk
period nymphae/female) Female adult Male adult
CK 2.750.49 a 14.60 £0.75 a 2.71£0.58 c 8.45 +0.65 c 4.18+0.22 ¢
MI 1.12+0.17 b 9.98+0.63 b 33.01+2.24 a 13.51£0.52 a 12.69 £0.90 a
MD 1.56 £0.11 b 12.87 £0.38 a 19.651.41 b 11.07 £0.43 b 9.56£0.78 b
F 11.41 13.42 50.58 18.75 63.26
df 2, 153 2, 153 2, 170 2, 170 2,89
P 0 0 0 0 0

2.3 ZFWMMtREMEMMERSY AL SRR
7= IR EY RN

7 3 FhAb R R b PG RS D BRI AF 8% S5 AR
71 Mx B3 iR — 2 (B 1) o ABFSE e
13 7= BRI 3 ( pre-oviposition period, POP) 5 & 7=
DPETHA (total pre-oviposition period, TPOP) 7 A [&] &b
B bEFEER2), PIETS S IR ET
YRTENM IR i b, @R R hEK, 7
TEE] TH7E 3 Fpab AT Fr b= BR BRI B A 22
5, EVBEE M B B A AR ) W3 TR
R AP A B, B AR R RN
FHAE, 33.01 £2.24 3L 1 BF /M, AR
M 12,18 4%,
2.4 HFWMREMEMBEERSX ALE S M
HESHHZ T

ANTRI AR o PG AL B EL PRS- Y 5 e 22 7
BER3), @R DRSS IR A b
POfEE] N KR (r,) 2R 2%, KKK
-0.009, 0.196 1 0. 153 d°', MLBEEZETH L1
B, FEE KA BGR, PUAMB M i B
Z, @ B IR E Ul , MR
MK FRBRKEEZZIRE, 5358 0.991,
1.210F11.165 d 7', PLdEEH H FHRA, 88—
ﬂ'{ﬁﬁ‘ﬁyﬁfgﬁ(l{ )21.79 ~0.84 5, ZRBE;
BATEEERBE, VIWEEH T E&RK(28.49 +
3.20), f@REM ) BB AERRML L9, B2,
PR R i b, PH AR ST B B R B KRR ) &
8, EIERE IR K.

3 itig

& 5e (R 8 AR W A i 32 (Lewis, 1942 Leslie,

1945 ; Birch, 1948), R MR RE, ZBE T MK
) 400 22 S FAP B PP A EMEAMA, T FE AR Am R 40T
i 220 I ) 1 1 300 22 S5 R R 1) 22 R S TR AR AR
(Chi, 1988; Chi and Yang, 2003) . 4/ FH MEHE4F
FEAERR AL AR R AT TR RDBERT , B A B B R A B
RERBBIAFIEZBE (Yu et al., 2005), DK
A B 5 M 734 B ) Z B AR TE RS R DR R (Chi
and Su, 2006) , Chi F1 Liu (1985) 37 T —Fp4E#8-
WPV i R BIVE T, RAEMRHIEI RS IR
THEWMBE S MEAZE AT 2SR, JFH Chi
(1988 ) 4 14 A= il 3% FO B0 40 M BEAT T TR Al 1
FEFF R AL (Chi, 2006) o A< SCR FI4F#-
W4 3T 2 i 2R 43 B 3K 44 ( Chi, 2006 ) 43+ B 2 Fifi 5
FIREEX T DA KR E AR B g
DEEEYFRERI N, LU 5 4 T b 2 e 2
FPEZE R T AR MR PO R 8] DA B S S M

van Lenteren F1 Noldus (1990) A%y, BB ES
FhaF FAEY) LR B D B R R E E
YR R EAE SR, AR R, 7
TEH] B FEB 3 PRI BRI e B AE K KB
BHEKSAEY R ER BE . RS BV
TR 5 1) & 8 D3 3 0 2 A TR i i AL 5
FER, FERGET 1.2 iR, xR 5
A AR LG, DU R P AR A T B L A
*, X5 Bautista £ (1995) il Maris % (2004 ) #f5%
HiR—B. BEAEYHRERITMERR TR
BEREAFEY FMARKEE Far B =
fE /1% (Brown et al., 2002) , BRAUFFENEAEKEK r,
£ TH % R, % B A B 31 S 2 % (Ricbard,
1961 ; Morris and Fulton, 1970; Varley and Gradwell,
1970; Tsai and Wang, 2001) , JhHEH EFp AN EEK
AT PR AR ST R R AR
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Fig. 1 Age-specific survival rate (Lx) and fecundity (Mx) of Frankliniella occidentalis on different treated leaves
®3 BERIFDIEFRLEMF EHMESE
Table 3 Population parameters of Frankliniella occidentalis on different treated leaves
e B R JARRBER R AR S A BT
. Intrinsic rate of increase  Finite rate of increase Net reproduction rate Mean generation time  Gross reproduction rate
reatment
(rw) (1) (Ry) (7 (GRR)
CK -0.009 £0.016 ¢ 0.991 £0.016 ¢ 0.84+0.22 ¢ 16.46 +0.37 b 1.79+0.36 b
MI 0.190 +0.006 a 1.210 £0.008 a 21.79+2.11 a 16.21 +0.29 b 28.49 +3.20 a
MD 0.153 +0.005 b 1.165 +0.006 b 14.54 £1.36 b 17.54 £0.27 a 25.09 +3.73 a
F 102. 06 114.11 53.69 5.00 26.10
df 2,297 2,297 2,297 2,297 2,297
P 0 0 0 0.007 0
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