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Interactions of western flower thrips two-spotted spider mites and the
predatory mite Amblyseius cucumeris (Oudemans) on beans
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Abstract The western flower thrip Frankliniella occidentalis (Pergande) (WFT) and the two-spotted spider mite
Tetranychus urticae Koch (TSSM) are notorious pests of ornamentals and vegetables in greenhouses. Plants are often
simultaneously infested by both pests. The predatory mite Amblyseius cucumeris (Oudemans) has been widely used as a
biological control agent for thrips in greenhouses and has sometimes also been used to control TSSM. We here report the
results of investigations on the biological control of WFT and TSSM by A. cucumeris on kidney beans in pot trails. At low
and moderate but not high TSSM densities A. cucumeris released at a predator:prey ratio of 1:4 significantly suppressed
TSSM populations. 5 and 10 A. cucumeris could also significantly suppress 20 and 40 WFT after 8 days. The control
efficiency of WFT by A. cucumeris was not significantly affected by the presence of TSSM. WFT larvae can successfully prey
on the eggs of A. cucumeris consuming an average number of 1.2 eggs per day. The potential for the biological control of
WFT in greenhouses by A. cucumeris is discussed.
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Table 2 Suppression of TSSM at three initial densities (i. e.

C 4

10 20 and 40) by 5 or 10 Amblyseius

cucumeris adults

Number of TSSM transferred
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% (
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+
o’
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+3.0a 21.9 = 3.3b 6.5 +3.2¢

(= )

a=0.05 o

Data are means ( = SE) and followed by different letters within a row show significant difference at 0. 05 level among different

densities of TSSM irrespective of the density of A. cucumeris (Dunnett test).
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Table 3 Summary of ANOVA results of the corrected
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caused by 5 and 10 Amblyseius cucumeris adults
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irrespective of the thrips densities

(%)
A. cucumeris CM of WFT (mean = SE)
5 29.9 £ 3.2 a
10 43.1 £ 3.6 b
( + )

Data are means (= SE) and followed by different letters
within the same column indicate significant difference between
two predatory mite densities (i.e. 5 and 10) irrespective of

the thrips densities(z test).

2.1.3

(P < 0.05 Dunnett )o

0 / 20 / 40 /
« 1. 40

Table 5 Summary of ANOVA results of the percentages

of TSSM suppression at three initial different mite

10 20 and 40) caused by 5 or 10

Amblyseius cucumeris adults in the presence of WFT at
three densities of WFT (i.e. 0 20 and 40)

densities (i. e.

Source df F P

. 2 20.860 <0.001
TSSM

2 2.598 0.081
WFET

. 1 5.863 0.018
A. cucumeris
X

4 0.895 0.471
TSSM x WFT

X

) 2 0.465 0.630
TSSM x A. cucumeris

X

. 2 0.028 0.973
WEFT x A. cucumerts

X X

. 4 0.150 0.962
TSSM x WFT x A. cucumeris




3 : N * 583 -

. 60+ 6
g
E 504 w5 A. cucumeris
2 — 10 4. cucumeris Table 6 Summary of ANOVA results of the corrected
ns
z;‘,i' g 40 1 mortalities of WFT at two densities (i. e. 20 and 40)
%g 30 s caused by 5 and 10 Amblyseius cucumeris adults in the
= _
(% & presence of TSSM at four different initial densities (i. e.
4y *
2% 201 a 0 10 20 and 40)
& b -
g 10 b Source df F P
5
~ TSSM 3 1.577 0.204
10 20 40 o
TSSMJEH % [ Initial TSSM adult densities
1 2.090 0.153
WFT
1
( ) 1 29.349 <0.001

A. cucumerts
Fig.1 Percentages of TSSM suppression (mean =
X
i i iti i 3 0.128 0.943
SE) at three spider mite densities (i.e. 10 20 and TSSM x WET
40) by Amblyseius cucumeris at two densities (i.e. 5 »

and 10) irrespective of the thrips densities TSSM X A. cucumeris 3 0.163 0.921
X
. 1 2.138 0.149
3 WFT x A. cucumeris
o ns ¥ 2 x x
. . 3 0.200 0.896
o TSSM x WET X A. cucumeris
Means of percentages of TSSM suppression at a given
density of Amblyseius cucumeris marked by different letters 60 -
are significantly different (Tukey test). ns and * indicate 9
non-significant and significant difference in TSSM £ 501 2
suppression by 5 and 10 Amblyseius cucumeris at a given ?5 40
a
density of TSSM (¢ test). ‘ﬁ
= 304
=
£
510 < 20
3
° £ 104
2.1.4 ©
0- :
5 10
) Number of Amblyseius cucumeris adults
2 (P < 0.01 2
Dunnett test) o ( )
Fig.2 Corrected mortalities (CM) of WFT caused
by Amblyseius cucumeris irrespective of the TSSM
’ and WFT densities
¢ 6. .
° o Means marked by different letters indicate
10 significant difference between two predator densities (i.
45.9% 5 e. 5 and 10) (¢ test).
32.7% « 2).

2.2 I



. 584 - Chinese Journal of Applied Entomology 48
(F, , = (1999) o
0.02 P=0.996), (r~10 /)
(1.2 +0.1) 1:5~1:10 1-2
. . 0.1~1/ )
1:1~1:5
3
(Helle and
Sabelis  1985) o
Neoseiulus californicus McGregor ( Garcia-Marf and 5 10
Gonzdilez—Zamora 1999 ; Easterbrook et al. 2001) 29.9% 43.1% o
N. fallacis Garman ( Acarina:

Phytoseiidae) ( Raworth  1990; Cooley et al. 1.3 ~1.8 o Van
1996; Croft et al. 1998) o Houten (1995)

6
(McMurtry and Croft 1997; Cross et al. 2001) o

2
. 4
Phytonemus pallidus ( Banks) ( Croft 1 1 000
et al. 1998 ; Easterbrook et al. 2001) 120
Polyphagotarsonemus latus (Banks) 11 77.6%

(Acari: Tarsonemidae) (Weintraub et al.

2003)

34% .

o McMurtry Croft (1997)

(Sabelis and Bakker 1992).

o

Garcia-Mari Gonzalez—Zamora

(Shipp and Wang 2003) .

(1998)

- Janssen

48.6%

o

2001; Blaeser et al.
( Gillespie
1989; Van

( Blaeser and Sengonca
2002)

and Ramey 1988 ; Bakker and Sabelis
der Hoeven and Van Rijn 1990) .



* 585 -

;2)

(Agrawal et al. 1999; Janssen et al.

2003)

: (BBA)

(References)

Agrawal AA  Klein CN 2000. What omnivores eat: direct
effects of induced plant resistance on herbivores and indirect
consequences for diet selection by omnivores. J. Anim.
Ecol. 69: 525—535.

Agrawal AA  Kobayashi C Thaler JS 1999. Influence of
prey availability and induced host plant resistance on
omnivory by western flower thrips. FEcology 80: 518—
523.

Bakker FM  Sabelis MW  1989. How larvae of Thrips tabaci
reduce the attack success of phytoseiid predator. Entomol.

Exp. Appl. 50 47—S51.

Bennison JA  Jacobson R 1991. Integrated control of
Frankliniella occidentalis ( Pergande) in UK cucumber
crops-evaluation of a controlled release system of introducing
Amblyseius  cucumeris. Mededelingen van de Faculeit
Landbouw-wentenschappen

(2a) : 251—258.
Berndt O Meyhdfer R Poehling HM  2004. The edaphic

Riysuniversityteit ~ Gent 56

phase in the ontogenesis of Frankliniella occidentalis and
comparison of Hypoaspis miles and H. aculeifer as predators
of soil-dwelling thrips stages. Biol. Control 30: 17—24.

Beshear RJ  1983. New records of thrips in Georgia
(Thysanoptera: Terebrantia: tubulifera). Journal of the
Georgia Entomological Society 18: 342—344.

Blaeser P Sengonca C  2001. Laboruntersuchungen zur

Pridationsleistung von vier Amblyseius Raubmilbenarten

gegeniiber  Frankliniella  occidentalis  ( Pergande )
(Thysanoptera: Thripidaae) und Tetranychus urticae Koch
(Acari: Tetranychidae) als Beute. Gesunde Pflanzen (7/
8): 218—223.

Blaeser P Sitjar ML Sengonca C 2002.

Laboruntersuchungen zur Entwicklung Lebensdauer und

Reproduktion von vier Amblyseius-Raubmilbenarten bei

Erndhrung mit  Tetranychus urticae Koch  ( Acari:
Tetranychiidae) und Frankliniella occidentalis (Pergande)
( Thysanoptera:  Thripidae ).  Nachrichtenbl.  Deut.
Pflanzenschutzd. 54 (12) :307—311.

Brgdsgaard HF  1994. Insecticide resistance in European and
African strains of western flower thrips ( Thysanoptera:
Thripidae) tested in a new residual on glass test. J. Econ.
Entomol. 87: 1141—1146.

Buehl A Zoefel P 2000. SPSS Version 10-Einfiihrung in die
moderne Datenanalyse unter Windows Addison Wesley
Munich Germany. 734 .

Colfer RG Rosenheim JA Godfrey LD 2000. The evaluation
of biological control of spider mites Vol. 2. Proceedings
Beltwide Cotton Conference San Antorio USA. 1151—
1157.

Cooley DR Wilcox WF  Kovach J Schloemann SG 1996.
Integrated pest management programs for strawberries in the
northeastern United States. Plant Disease 80: 228—237.

Cranham JE  Helle W  1985.
Tetranychidae in World Crop Pests 1B//Helle W Sabelis
MW (eds. ). Spider Mites: Their Biology Natural History
and Control. Elsevier Amsterdam. 405—421.

Croft BA  Pratt PD Koskela G Kaufman D  1998.

Pesticide resistance in

Predation reproduction and impact of phytoseiid mites

( Acari:

Phytoseiidae ) on cyclamen mite ( Acari:



* 586 ¢

Chinese Journal of Applied Entomology 48

Tarsonemidae) on strawberry. J. Econ. Entomol. 91 (6):
1307—1314.

Cross JV  Easterbrook MA  Crook AM Crook D Fitzgerald
JD Innocenzi PJ Jay CN Solomon MG 2001. Review:
Natural enemies and biocontrol of pests of strawberry in
northern and central Europe. Biocontrol Science and
Technology 11: 165—216.

De Courcy Williams M 1993. Amblyseius cucumeris (Acari:
Phytoseiidae) in the control of western flower thrips
( Frankliniella occidentalis) on cyclamen. Bulletin OILB/
SROP 16:48—52.

De Courcy Williams M 2001. Biological control of thrips on
ornamental crops: interactions between the predatory mite
Neoseiulus cucumeris (Acari: Phytoseiidae) and western
flower thrips  Frankliniella occidentalis ( Thysanoptera:

Thripidae ) on cyclamen. Biocontrol

Technology 11: 41—S51.
Easterbrook MA  Fitzgerald JD

Science  and

Solomon MG  2001.
Biological control of strawberry tarsonemid mite Phytonemus
pallidus and two-spotted spider mite Tetranychus urticae on
strawberry in the UK using species of Neoseiulus
(Amblyseius) (Acari: Phytoseiidae). Exp. Appl. Acarol.
25: 25—36.

Faraji F Janssen A Sabelis MW 2001. Predatory mites
avoid ovipositing near counterattacking prey. Exp. Appl.
Acarol. 251 613—623.

Faraji ' Janssen A Sabelis MW 2002. Oviposition patterns
in a predatory mite reduce the risk of egg predation caused
by prey. Ecological Entomology 27: 660—664.

Garcfa-MariF  Gonzalez—Zamora JE 1999. Biological control
of Tetranychus wurticae ( Acari: Tetranychidae ) with
naturally occurring predators in strawberry planting in
Valencia Spain. Exp. and Appl. Acarol. 23 : 487—495.

Gillespie DR 1989.  Biological control  of  thrips
(Thysanoptera: Thripidae) on greenhouse cucumber by
Amblyseius cucumeris. Entomophaga 34 185—192.

Gillespie JA' Ramey CA 1988. Life history and cold storage

of Amblyseius cucumeris (Acarina: Phytoseiidae). Journal of

the Entomological Society of British Columbia 85: 71—76.

Helle W Sabelis MW 1985. Spider Mites. Their Biology
Natural Enemies and Control. Vol. 1B. Amsterdam
Netherlands: Elsevier. 1—458.

Hessein NA  Parrella MP  1990. Predatory mites help control
thrips on floriculture crops. California Agriculture 44 (6):
19—21.

Jacobson RJ  1995.

Integrated pest management in

cucumbers—prevention of establishment of Frankliniella

occidentalis  ( Pergande ).  Mededelingen  Favculteit
Landbouwkundige en Toegepaste Biologische Wetenschappen
Universiteit Gent 60(3) : 857—863.

Jacobson RJ  Croft P Fenlon J 2001. Suppressing

establishment of Frankliniella occidentalis ( Pergande )

( Thysanoptera: Thripidae ) in cucumber crops by

prophylactic release of Amblyseius cucumeris Oudemans

( Acarina:  Phytoseiidae ). Biocontrol  Science and
Technology 11: 27—34.

Janssen A Pallini A Venzon M  Sabelis MW  1998.
Review: Behavior and indirect interactions in food webs of
plant-inhabiting arthropods. Exp. Appl. Acarol. 22: 497—
521.

Janssen A Willemse E  van der Hammen T 2003. Poor host
plant quality causes omnivore to consume predator eggs. J.
Anim. Ecol. 72: 478—483.

Kirk WDJ Terry LI 2003. The spread of the western flower
thrips Frankliniella occidentalis (Pergande). Agricultural
and Forest Entomology 5: 301—310.

McMurtry JA  Croft BA 1997. Life-styles of phytoseiid mites
and their roles in biological control. Annu. Rev. Entomol.
42:291—321.

Ramakers PM  Dissevelt M Peeters K 1989. Large scale
introduction of phytoseiid predators to control thrips on
cucumber Mededelingen van de Faculteit
Landbouwwentenschappen. Riijsuniversityteit Gent 54 (3):
923—929.

Ramakers PMJ 1987. Control of spider mites and thrips with
phytoseiid predators on sweet pepper. SROP/WPRS Bull.
X72 10:158—159.

Raworth DA 1990. Predators associated with the twospotted
spider mite

Abbotsford BC

Tetranychus wurticae  on strawberry at
and development of non-chemical mite
control. Journal of the Entomological Society of British
Columbia 87: 59—67.

Reitz SR 2009. Biology and ecology of the western flower
thrips ( Thysanoptera: Thripidae) = the making of a pest.
Florida Entomologist 92(1): 7—13.

Sabelis MW Bakker FM 1992. How predatory mites cope
with the web of their tetranychid prey: a functional view on
dorsal chaetotaxy in the Phytoseiidae. Exp. Appl. Acarol.
16: 203—225.

Schneider-Orelli O 1947.  Entomologisches Praktikum:

Einfiihung in die land-und forstwirtschaftliche
Insektenkunde. Sauerlinder and Co.  Aarau

237.

Germany.

Shipp JL Wang K 2003. Evaluation of Amblyseius cucumeris



* 587 -

(Acari: Phytoseiidae) and Orius insidiosus ( Hemiptera:

Anthocoridae) for control of Frankliniella occidentalis
( Thysanoptera: Thripidae ) on greenhouse tomatoes.
Biological Control 28: 271—281.

Sterk G Meesters P 1997. IPM on strawberries in

tunnels in  Belgium new

glasshouses and plastic

possibilities. Proceedings of the Third International
Strawberry Symposium Veldhoven Netherland 29 April-
4 May 1996. Acta Horticulturae 905—911.

Trichilo PL. Leigh TF 1986 Predation on spider mite eggs
by the western flower thrips Frankliniella occidentalis

( Thysanoptera: Thripidae) an opportunist in a cotton
agroecosystem. Environ. Entomol. 15 821—825.

Van der Hoeven WAD van Rijn PCJ 1990. Factors affecting

the attack success of predatory mites on thrips larvae. Proc.

Exp. Appl. Entomol. (NEV Amsterdam) 1: 25—30.

Van Houten YM van Riji PCJ Tanigoshi L K Van Stratum
P Bruin Y 1995. Preselection of predatory mites to
improve year-round biological control of western flower
thrips in greenhouse crops. Entomol. Exp. Appl. 741 225—
234.

Weintraub PG Kleitman S Mori R Shapira N Palevsky E
2003. Control of the broad mite (Polyphagotarsonemus latus
(Banks)) on organic greenhouse sweet peppers (Capsicum
annuum L.) with the predatory mite Neoseiulus cucumeris
(Oudemands) . Biological Conirol 27: 300—309.

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



	kczs201103 106.pdf
	kczs201103 107.pdf
	kczs201103 108.pdf
	kczs201103 109.pdf
	kczs201103 110.pdf
	kczs201103 111.pdf
	kczs201103 112.pdf
	kczs201103 113.pdf
	kczs201103 114.pdf



