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Abstract Investigation monitoring forecasting and integrated management of western flower thrips (WFT) Frankliniella
occidentalis (Pergande) were carried out in 30 Chinese provinces excluding Tibet Taiwan Hongkong and Macao. The
WFT is distributed in 14 provinces in China including Beijing Yunnan Zhejiang and Shandong. This pest has caused
serious damage in Yunnan and Beijing and is spreading to other regions. The outbreak mechanism of WFT was clarified
and effective monitoring techniques for this pest developed. The effects of 4 native natural enemy species and
entomopathogenic fungi were evaluated and 5 efficient and environmentally friendly pesticides identified. Experiments to
monitor the WFT’ s mechanism of the resistance to several pesticides were conducted. Methods and strategies for the
integrated management of WFT are proposed. Ten prevention and control systems were established and demonstrated in
Beijing Yunnan Zhejiang and Shandong. During these demonstrations more than 50 thousand technical handbooks were
delivered and 80 thousand farmers were trained on 26. 5 thousand hm® of farms and orchards. This program had obvious

economic ecological and social benefits and proved effective in controlling the damage and spread of WFT.
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Fig.1 The potential distribution areas of Frankliniella occidentalis (Pergande) in China

: (http://nfgis. nsdi. gov. cn)
Base map is downloaded from http://nfgis. nsdi. gov. cn/with the scale of 1: 4 000 000.
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Fig.2 The distribution areas of Frankliniella occidentalis (Pergande) in china
2.2 N
(2010) .
25 N o
3 5
3~4 3 —4
5 45 o
2
3 6
30 N 2009
100%
4~5 N N N N 2010
1~3 95 %
( );
3
3.1 N 1



* 492 - Chinese Journal of Applied Entomology 48

1 Lycopersicon esculentum M. 9 )
( ); 2009 o
2008
o/ > > > >
N 75%
> ~80% 50% o
> ( )o
3.2 . (76.62 + 11.79)
(6.12 = 1.81)
15.20.25.30
359C . . 7.67 = 3.35 1.89 + 0.91,
0.208 N
20°C N 0.184.
62. 8% 359 . 0.164.0.100 0.017(Zhang et al. 2007) -
15C 25°C
36 d 60 ; 30C A N
10 do °
(R,)- (r.) 25C 3
20.1.0.178 15C °
18. 67.0. 096 ). 0.1626
3 0.0834
18 31C 1.2.3d
o 18°C °
- 31 ( 2009; 2010) .
3.3
o 18C
;31C
o 36 ~ 44°C 2 4h
;0 -2 ~ 10C 2
4 h (
2 );
27°C (
Cucumis sativus L. 8 . Brassica
oleracea L. BN Capsicum. annuum L.

5 . Phaseolus vulgaris L.



- 493

( ) N N N ;
N N N ~DDT
( 2010) . 2009
( ). (
3.4 4.13)
( 4.13
3.30)
( <3). 2010
) ( 39. 67)
4.
(Bautista et al. 1995 ;Maris et al. 2004) ( 33)
( <3), .
(Maris et al. 2004 ; Belliure '
6.50.5.79.5.46  9.55
et al. 2005;Stumpf and Kennedy 2007) ( )
3.53  4.00) (
<3)( )
; N N S -
(Belliure et al. 2008). )
N 3 '
( CK. MD. ’
MI N o
) o Maymo
(2006) 5
( 2011);
( ) . Espinosa  (2005)
6 PBO.DEF  diethyl
maleate (DEM)
3.5 S -
. N P450
(Immaraju et al.
1992; Robb et al. 1995; Broadbent and Pree
1997; Zhao et al. 1995a 1995b 1995c¢). .
N N ; N 13 500 (Bielza
. N . N ; et al. 2007) Bielza (2007)

PBO



. 494 -

Chinese Journal of Applied Entomology

48

DEF  DEM 20% LCs, 44.9221 mg/L.
63.7282 mg/L  92.3636 mg/L;
Zhang  (2008) 18% LC,, 212.3159 mg/L.
PBO DEF  DEM LC,, >
(RR = 14. 0) > > > >
> > >
> > LC,,
o 0.02 mg/L LC,,
Bielza 365.0319 mg/L LC,, 18 250
(2008) o
Zhang  (2008) 10
(2011)
0 o 2.5%
o (SC) 31.25 ppm 62.5 ppm 3d 7 d;10%
4 (SC) 50 ppm 7 d;1.8% (EC)
1 d;70% (WP) 35 ppm 3 d.70
4.1 ppm 1 d;20% 250 ppm 3 d.500
ppm 1 000 ppm 1.3.7 d 70%
120 o
13 2.5% (SC) . 10%
(SC) 1.8% 70% (WP).
14 o 20%
110 (
4.3
8 N 908
(CAT)
(POD) 498 ~524 nm
CAT ;380 nm
rop ; . 440 nm .
POD
( E
4.2
2.5% (
LC,, 0.11 ).
mg/L;5% 2.2% (neryl (S)=2-
LC,, 0.65 mg/L 0. 68 methylbutanoate)
mg/L; 48% LC,, 1.04 mg/ N
L; 0.9% 10% 4.5%
LCy, 4.81 mg/L.5.02
mg/L.9. 63 mg/L;20% <90% N 0



3 + 495 -
MZ041016 N
MZ050724 MZ7041024 B .0Q
o MZ041016
3.6 x10°  / mL
7 70 ~80% - 90%
MZ050724 ;
MZ7041024 N
( ) o ” r)
265 . 10 :
Montandoniola moraguesi (Puton) . .
Orius bifilarus Ghauri. 0.
minutus ( Linnaeus) . 0. strigicollis .
(Poppius) . 0. chinensis Bu et Zheng. : .
0. tantillus (Motschulsky) «
0. horvathi ( Reuter) 0. agilis .
(Flor) . Anthocoris zoui Bu et Zheng 1~2
A. zhengi Pericart. . .
Orius bifilarus Ghauri Orius strigicollis
(Poppius) ) 19.7%  13.6% (References)

( ~ ) ( )

Bautista RC Mau RFL Cho JJ Custer DM 1995. Potential
of tomato spotted wilt tospovirus plant hosts in Hawaii as

virus reservoirs for transmission by Frankliniella occidentalis

( Thysanoptera: Pergande ). Phytopathology 85 (9):
953—958.
Belliure B Janssen A Sabelis MW  2008. Herbivore

benefits from vectoring plant virus through reduction of
period of vulnerability to predation. Oecologia 1561 797—
806.

Belliure B Janssen A Maris PC  Peters D Sabelis MW
2005. Herbivore arthropods benefit from vectoring plant
viruses. Ecology Letters 8: 70—79.

Bielza P Quinto V  Contreras J Torné M  Martin A



- 496 -

Chinese Journal of Applied Entomology 48

Espinosa PJ 2007. Resistance to spinosad in the western

flower thrips  Frankliniella occidentalis ( Pergande ) in
greenhouses of south-eastern Spain. Pest Manag. Sci. 63:
682—687.

Bielza P Quinto V. Gravalos C Fernandez E  Abellan J
Contreras J 2008. Stability of spinosad resistance in
Frankliniella occidentalis ( Pergande ) under laboratory
conditions. Bull. Entomol. Res. 98(4) : 35—59.

Broadbent AB  Pree DJ 1997. Resistance to insecticides in
populations of Frankliniella occidentalis ( Pergande ) (
Thysanoptera: Thripidae) from greenhouses in the Niagara
Region of Ontario. Can. Entomol. 129: 907—913.

Espinosa PJ Contreras J Quinto V  Gravalos C  Fernandez
E Bielza P 2005. Metabolic mechanisms of insecticide

Frankliniella

61: 1009—

resistance in the western flower thrips
occidentalis ( Pergande) . Pest Manag. Sci.
1015.
2010.
47(6) :1072—1080

Immaraju JA Paine TD Bethke JA Robb KL Newman JP
1992. Western flower thrips ( Thysanoptera: Thripidae )
resistance to insecticides in coastal California greenhouses.
J. Econ. Entomol. 85: 9—14.

Kirk WDJ 2002. The pest and vector from the West:
Frankliniella occidentalis/ /Marullo R Mound LA (eds.).
Thrips and Tospoviruses: Proceedings of the Seventh
International Symposium on  Thysanoptera.  Australian
National Insect Collection Canberra. 33—44.

Kirk WDJ Terry LI 2003. The spread of the western flower

thrips Frankliniella occidentalis (Pergande). Agr. Forest

Entomol. 5: 301—310.
2009.
37(6) : 114 —
115.
2010. /1
. 514—532.
Maris PC  Joosten NN  Goldbach RW Peters D 2004.

Tomato spotted wilt virus infectionimproves host suitability
for its vector Frankliniella occidentalis. Phytopathology
94: 706—711.
Maym6é AC  Cervera A Dolores Garcera M Bielza P
MartinezPardo R 2006. Relationship between esterase
activity and acrinathrin and methiocarb resistance in field
populations  of western flower thrips Frankliniella
occidentalis. Pest Manag. Sci. 62: 1129—1137.
Robb KL Newman J Virzi JK Parrella MP  1995. Insecticide

resistance in western flower thrips// Parker BL  Skinner

M  Lewis T (eds.). Thrips Biology and Management.
Plenum Press New York. 341—346.

Stumpf CF Kennedy GG 2007. Effects of tomato spotted wilt
virus isolates host plants and temperature on survival
size and development time of Frankliniella occidentalis.
Entomol. Exp. Appl. 123: 139—147.

Tommasini MG Maini S 1995. Frankliniella occidentalis and
other thrips harmful to vegetable and o ornamental crops in
Europe//Loomans AJM  Van Lentern ] C Tommasini MG
Maini S Riudavets J (eds. ). Biological Control of Thrips
Pests Wageningen Agric. Univ. The Netherlands: Veenman
Drukkers Wageningen. 1—42.

2007. N

(1):32—34.

Zhang SY Kono S Murai T Miyata T 2008. Mechanisms of
resistance to spinosad in the western flower thrips
Frankliniella occidentalis ( Pergande ) ( Thysanopteea:
Thripidae) . Insect Science 15: 125—132.

Zhang ZJ Wu QJ Li XF Zhang Y] Xu BY Zhu GR
2007. Life history of western flower thrips Frankliniella

on five different

131(5) 1 1439—

occidentalis ( Thysanoptera: Thripae)
vegetable leaves.  J. Appl. Entomol.
0418.

2005.

—2005

7. 126—129.
2003.
- . 29(4):
58—59.

Zhao G Liu W Knowles CO 1995a. Mechanism conferring
resistance of western flower thrips to bendiocarb. Pestic.
Sci.  44:293—297.

Zhao G Liu W Knowles CO 1995b. Fenvalerate resistance
mechanisms in western flower thrips ( Thysanoptera:
Thripidae) . J. Econ. Entomol. 88: 531—535.

Zhao G Liu W Brown JM Knowles CO 1995c¢. Insecticide
resistance in field and laboratory strains of western flower
thrips ( Thysanoptera: Thripidae) . J. Econ. Entomol.
88: 1164—1170.

2010.
47(2): 313—317.
2011.
54 (4):425—
431.



	kczs201103 15.pdf
	kczs201103 16.pdf
	kczs201103 17.pdf
	kczs201103 18.pdf
	kczs201103 19.pdf
	kczs201103 20.pdf
	kczs201103 21.pdf
	kczs201103 22.pdf
	kczs201103 23.pdf



