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Behavioral responses of Frankliniella occidentalis to tomato plants
infested with Tetranychus urticae and analysis of the volatile
compounds of tomato plants

WEN Juan'~ ZHI Jun-Rui"~ LU Zhao-Yun LI Shun-Xin

(Institute of Entomology, Guizhou University, Guizhou Provincial Key Laboratory for Agricultural Pest Management of the

Mountainous Region, Guiyang 550025, China)

Abstract [Objectives] To investigate the effects of tomato plants infested with Tetranychus urticae on the behavioral
responses of Frankliniella occidentalis. [Methods] The behavioral responses of F. occidentalis to tomato plants infested with
different densities of 7. urticae for different periods of time were tested in a four-armed olfactometer. Volatiles emitted by
tomato plants with different densities of 7. urticae were identified by GC-MS and compared. [Results] The preference of F.
occidentalis for tomato plants infested with 7. wrticae was closely related to the period of infestation and density. F.
occidentalis was more likely to select tomato plants with a moderate amount of damage. Volatile compounds differed among
tomato plants with different densities and durations of infestation by 7. wurticae; Aromadendrene. O-Cymene,
2-Methyl-1-Butanol and (E)-2-Hexenal were only emitted by plants with a relatively high degree of damage. M-Cymene and
O-Cymene could be repellent to F. occidentalis, whereas P-Cymene and 1-Octen-3-ol are attractive to this species.
[Conclusion] F occidentalis were most attracted to tomato plants that had sustained moderate damage from 7. wrticae.
Different densities and durations of infestation by 7. urticae affected the volatile compounds emitted by tomato plants.

Key words Tetranychus urticae, Frankliniella occidentalis, tomato, plants selectivity, volatile

* Supported projects [2014]33 G [2011]7002
ok First author E-mail juanwen787@163.com
HAE Corresponding author E-mail zhijunrui@126.com

Received 2015-02-09 Accepted 2015-05-02



- 969 -

2001
Kessler and Baldwin 2004
2005 - -

Girling and Hassall 2008 Leroy etal. 2012
2013

Frankliniella  occidentalis
(Pergande) 2003

2011

Trialeueodes vaporariorum Westwood
Diaphorina citri Kuwayama
2001 Janssen et al. 2003 Maanen et al.
2012 Martini et al. 2013 David 2014

Tetranychus urticae Koch

2001
2013
Pallini et al. 1997
Pallini 1998
2012

2014

Pallini et al. 1997

Rodaetal. 2000

2011
2011
2001
Lietal. 2002
1 MREREE
1.1
Phaseolus vulgaris Linn.
[L:D=14:10 25+1 C 70%+5%]
3
2h
1.2
Lycopersicon esculentum Miller
903
20 cm 1
1.3



- 970 - Chinese Journal of Applied Entomology 52

15 25 1 2 3d %100

131 FEMDH-MMBFRNELEEas 2 HERITH

AR I R 1 2.1 WEE D B AR A = % E FART 5
15 em ERnEREE R
300 mL/min
1 5 /
8:00—15:00 25¢2 C 1d
10 min
2d 3d
15 /
60 4 10 min
1d
2d 3d
25
/ 2d
39.56% 3d

132 Z“HHEAREEMEBAEEMELNE
MREES S -
GC:HP6890 MS:5975C
ZB-5MSI 5% Phenyl- 95%

1d

] r [u 4 |
DiMethylpolysiloxane 30  x0.25 mmx0.25 um g0 nCK Eld w2d
g
45C 2 min g 407 a
4C 220°C 2 min 330 bHo H b
. ~ o A
250°C He 99.999% N H cH "\
20 3 > Q“\\ S
7.62 psi 1.0 mL/min ol HH EE\
1.5 min EI £ EN 55%
: # 0 Hs—= HHN
230°C 150°C 70 eV 5 15
34.6 pA 1518 “REMEEEE R (SK/BR ) Mite density (mites/plant)
OC ~ TR —_s 4 = SR N -
280 20~430 amu 1 T DX HE ) — % R e 6] B
gprig2 s
Nist2005 Wiley275 Fig. 1 The section rate of Frankliniella occidentalis to
tomato damaged by Tetranychus urticae at the same
density but different time
3 0.05
14 BRI Histograms with different small letters indicate significant
Microsoft Excel SPSS13.0 difference at 0.05 level. The same below.
Tukey’s



-971 -

25/ 3

40.63%

oCK
53L/¥k 5 mites/plant
[ @ 153k/8% 15 mites/plant a

0 253%/#k 25 mites/plant é
I a a

A W
[= -

w
(=}

—
(=]

HEEHE (%) Selection rate
N
S

d

o

LIS
I1||||

S e

S

1
S E T E] Damage time (d)

2 PEIEEI D3 B — B B R E A E A

Carime

Fig. 2 The section rate of Frankliniella occidentalis to
tomato damaged by Tetranychus urticae at the same
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