Chinese Journal of Applied Entomology 2011 48(3) :518—523

%
1 2 %% 1 1 Jokok
(1.
310021 ; 2. 310018)
Frankliniella occidentalis (Pergande) o
3 (  CK. MI. MD) . .
N N 12.68.12.99 11.79 d.
(P > 0.05). . .

0.1362.0.1526  0.1292d° ',

The effects of tomato plants inoculated by tomato spotted wilt virus on
biological characteristics of western flower thrips
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Abstract The western flower thrip Frankliniella occidentalis (Pergande) is an invasive pest in China. The effects of
these thrips feeding on three kinds of mature excised pepper foliage; healthy (CK) mechanically damaged (MD) and
mechanically damaged and inoculated with tomato spotted wilt virus (MI) was studied. Developmental periods of preadult
thrips fed on CK MI and MD foliages were 12. 68 12.99 and 11.79 d respectively. There were no significant differences
in adult longevity and female fecundity between thrips fed on the different diets (P > 0. 05). The intrinsic rate of increase
(r,) of thrip populations fed on CK MI and MD were 0. 1362 0.1526 0.1292 d~' respectively. In conclusion the
results indicate that although infection of host plants by TSWV doesn’ t shorten developmental time prolong adult
longevity or increase the fecundity of western flower thrips it does accelerate population growth.

Key words Frankliniella occidentalis tomato spotted wilt virus host plant biological characteristics

Frankliniella occidentalis (Pergande) 2003 ; 2004 ; Zhang et al. 2007)
(Thysanoptera) (Thripidae) NN
Frankliniella . N N

( Pergande 1895; Loomans and van (tomato spotted wilt virus TSWV)

Lenteren 1995; Moritz 2002; Kirk and Terry (impatiens necrotic spot virus INSV)

£

« ) (200803025 201103026) .

*%E-mail - skily. 927@ 163. com

Fokk

E-mail: luyben@ 163. com
12011-02-28 12011-04-28



* 519 -

3
(Tospovirus)
(Wijkamp et al. 1995)
(Mound 2001),
(Whitfield et al. 2005) .
(Maris et al. 2004 ; Belliure et al. 2005) .
( Sakimura 1963; Robb 1989;

Wijkamp et al. 1996; Maris et al. 2004 ; Belliure

et al. 2005)

( 2010) .
1
1.1
1.1.1 2007
(Phaseolus vulgaris L.")

27 £1)C. 75% +5% -

L:D =16:8,

1.1.2
ELISA
-70°C
( )

(Nicotiana tabacum var. Samsun NN)

( Nicotianal rustica 1.)

o

1.1.3 Lycopersicon esculentum
Miller 903 ( );

( (27 £ 1)C. 75% =+
5% L:D =12:12)

2~3 « 2 ) .

1.2

(MD) (CK)

l g
(0.01 m NaPO, PH7.0)

(500 )

10 min

1.3
1.3.1

( 9.0 cm)
1 100
( 3.5 cm)
( 1.5cm?)
o 24 h 1

3d

1.3.2

4. 0 cm)

cm X

o 24 h

( 3.5 cm)

1.3.3
75% =5%

1.4

(age-stage

Liu 1985; Chi 1988)

(MI).

3

10 mL

(Watts

o

1934) .

(27 £1)C.
L:D =16:8,

3.0

5d

two-sex life table analysis) ( Chi and



* 520 - Chinese Journal of Applied Entomology 48
N N 2.71  0.99 d;2
DPS 2.61 2.45
(Turkey P < 0.05). d.
1.2 d.
2
2.1 1 71%
N 3 84%
1. 90% - 3
(12.99 d) (12.68 d)
o 3d ;1
1 3

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

(d) Developmental duration

Treatment 1 2

Egg Ist instar 2nd instar Prepupa Pupa Preadult
CK 3 2.71 £0.07 b 3.45+0.10 a 0.99+0.02b 2.52+0.05 ab 12.68 £0. 10 a
MI 3 2.82+0.06 ab 3.37+0.07 a 1.13 £0.04 a 2.69 £0.05 a 12.99 +0.11 a
MD 3 2.94+£0.05 a 2.61 £0.08 b 1.04 £0.04 ab 2.45 +0.06 b 11.79£0.10 b
F 3.47 29.02 4.35 4.85 32.46
d.f 2287 2270 2261 2242 2242
P 0.030 0 0.014 0. 009 0

(P < 0.05 Turkey ). CK ; M1 ; MD

o o

Mean values within the same column followed by different letters are significantly different (P < 0.05 Turkey test). CK-healthy

control; MI-mechanical inoculated by TSWV; MD-mechanical damaged. The same below.
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Table 2 Adult longevity and female fecundity of Frankliniella occidentalis on three different treated leaves
1 1 (d) Adult longevity (d)
W (D ¢ /)
Pre-oviposition Total pre-oviposition . .
Treatment . . Fecundity (1 st instar
period period larvae /female) Female adult Male adult
CK 2.52£0.17 a 14.27 £0.56 a 33.15+£3.00 a 15.45 £0.96 a 9.40+£0.92 a
MI 1.27 £0.08 b 14.13 £0.27 a 31.18x1.52 a 14.29 +0.52 a 8.36 £0.60 a
MD 1.33£0.19 b 11.89+0.79 b 35.56 £3.94 a 12.59 1. 12 a 7.39£0.73 a
F 27.19 5.53 0. 605 2.40 1.74
d.f 2 124 2 124 2127 2127 2112
P 0 0. 005 0.550 0. 095 0.181
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Fig.1 Age-specific survival rate (Lx) and fecundity (Mx) of Frankliniella occidentalis

on three different treated leaves
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Table 3 Population parameters of Frankliniella occidentalis

on three different treated leaves

(r,/d™") (A /d7) (R, /offspring) (T/d) (GRR /offspring)
Treatment The intrinsic rate The finite rate The net The mean The gross
of increase of increase reproduction rate generation time reproduction rate
CK 0.1362 +0.0071 a 1.1460 £0.008 a  15.5400 £2.17 ab  20.2000 +0. 44 a 36.3100 £5.90 a
MI 0.1526 +0.0058 a 1.1650 £0.007 a 17.4500 +1.77 a 18.7700 £0.28 b 30. 1200 £2.49 a
MD 0.1292 +0.0117 a 1.1380 +£0.013 a 9.4700 +1.88 b 17.5500 +0.46 b 29.8600 +6. 16 a
F 1.954 1.997 4.570 10. 898 0.510
d.f 2297 2 297 2297 2 297 2 297
p 0. 1436 0. 1375 0.0100 0 0. 6000
Fulton 1970; Varley and Gradwell 1970; Tsai and 2005. Herbivore arthropods benefit fromvectoring plant

Wang 2001) .

3 . N
0.31 d
( 2010) Bautista
(1995) Maris (2004) o
Belliure ~ (2005)
( )

(Zhang et al.
2007) -
(2005)

Belliure

Zhang  (2007) o

(References)

Bautista RC  Mau RFL Cho JJ Custer DM 1995. Potential

of tomato spotted wilt tospovirusplant hosts in Hawaii as
virus  reservoirs  for transmission by  Frankliniella

occidentalis. Phytopathology 85: 953—958.
Belliure B Janssen A Maris PC  Peters D Sabelis MW

viruses. Ecol. Lett. 8: 70—79.

Chi H Liu H 1985. Two new methods for the study of insect
population ecology. Acad. Sin. Bull. Inst. Zool. 241 225—

240.
Chi H 1988. Life table analysis incorporating both sexes and
variable development rates among individuals. Environ.

17(1) = 26—34.
Kirk WDJ Terry LI 2003. The spread of the western flower

Entomol.

thrips Frankliniella occidentalis ( Pergande). Agric. Forest
Entomol.  5: 301—310.

Loomans AJM van Lenteren JC 1995. Biological control of
thrips pests: a review on thrips parasitoids// Loomans
AJM  Van Lenteren JC MG  Maini S

Riudavets J (eds.). Biological Control of Thrips Pests.

Tommasini

Wageningen  the Netherlands. Wageningen Agricultural
University Papers printed by Veenman Drukkers. 88—201.
2004.
N . 16 (5):
317—320.

Maris PC Joosten NN  Goldbach RW Peters D 2004.
Tomato spotted wilt virus infection improves host suitability
for its vector Frankliniella occidentalis. Phytopathology 94:
706—711.

Moritz Q 2002. The biology of thrips is not the biology of
their adults: a developmental view // Marullo R Mound L
(eds. ). Thripsand Tospoviruses: Proceedings of the 7th
international ~ symposium on  Thysanoptera. Australian
National Insect Collection(ANIC) Canberra.259—267.

Morris RF Fulton NC  1970. Models for the development and
survival of Hyphantrla cunea in relation to temperature and
humidity. Mem. Entomol. Sco. Can. 70: 1—60.

Mound LA 2001. So many thrips-so few tospoviruses in thrips

// Marullo R Mound L (eds.).

and tospoviruses



* 523 -

Proceedings of the 7th International Symposium on

Thysanoptera.  Australian  National Insect  Collection
(ANIC) Canberra. 15—18.

Pergande T 1895. Oberservations on certain Thripidae. Insect
life 7: 390—395.

Ricbard OW 1961. The theoretical and practical study of
natural insect populations. Annu. Rev. Entomol. 6: 147—
162.

Robb KL  1989. Analysis of Frankliniella occidentalis

(Pergande) as a pest of Floriculture thrips in California

greenhouses. PhD  thesis of California

Riverside CA USA.

University

Sakimura K 1963. Frankliniella fusca an additional vector for
the tomato spotted wilt virus with notes on Thrips tabaci
another vector. Phytopathology 53: 412—415.

Tsai JH Wang JJ 2001. Effects of host plants on biology and
life table parameters of Aphid spiraecola ( Homoptera:
Aphididae) . Environ. Entomol. 30: 45—50.

Varley GC  Gradwell GR  1970. Recent advance in insect

15: 1—24.

population dynamics. Annu. Rev. Entomol.

Watts JG  1934. Comparison of the life cycles of Frankliniella
tritici (Fitch)  F. fusa (Hind) and Thrips Tabaci Lind.
(Tysanoptera: Thripidaein) in south Carolina. J. Econ.

27: 1158—1159.

Whitfield AE  Ullman DE  German TL 2005. Tospovirus—
thrips interactions. Annu. Rev. Phytopathol. 43 :459—489.

Wijkamp INA  Goldbach R Peters D 1995. Distinct levels

Entomol.

of specificity in thrips transmission of tospoviruses.
Phytopathology 85: 1069—1074.
Wijkamp I  Goldbach R Peters D 1996. Propagation of
tomato spotted wilt virus in Frankliniella occidentalis does
neither result in pathological effects nor in transovarial
passage of the virus. Entomol. Exp. Appl. 81: 285—292.
Zhang ZJ] Wu QJ Li XF Zhang Y] Xu BY Zhu GR
2007. Life history of western flower thrips Frankliniella
occidentalis (Thysan. Thripae) on five different vegetable
leaves. J. Appl. Entomol. 131(5) : 347—354.
2010.

2010 . 1837.



	kczs201103 45.pdf
	kczs201103 46.pdf
	kczs201103 47.pdf
	kczs201103 48.pdf
	kczs201103 49.pdf
	kczs201103 50.pdf



