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Biological Control of Frankliniella occidentalis (Thysanoptera: Thripidae)
on Cucumber, using Amblyseius swirskii (Acari: Phytoseiidae)

Hwang—-Yong Kim*, Jeong—Hwan Kim, Seung—Ho Kang1 Yong—Hwi Lee and Man—-Young Choi

Applled Entomoloy Division, National Academy of Agricultural Science, Rural Development Administration, Suwon 441-707, Korea
'Korea Beneficial Insects Lab. Co. Ltd. Anseong, 456-910, Korea

ABSTRACT : By releasing predatory mite, Amblyseius swirskii Athias-Henriot, with 25 individuals
per cucumber plant in a commercial greenhouse (1,600 m’), the population of western flower thrips,
Frankliniella occidentalis (Pergande), was kept under the economic threshold level. The initial thrips
population of 18.3 individuals per leaf decreased to 2.1 individuals per leaf after four weeks, while
the number of A. swirskii reached to 16.6 individuals per leaf. It was also observed that at a point
where the thrips occurred in high density of about 34.3 individuals per leaf, 4. swirskii population
built up on the lower part of cucumber plant first, but as time passed the predatory mites moved
upward to the top of the plant and aggregated.
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Fig. 1. Arrangement of observation points in the commercial greenhouse at Pyeongteak in Gyenggi province, 2008.
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Fig. 2. Initial population density of Frankliniella occidentalis
in the greenhouse. Observation points were shown in Fig. 1.
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Fig. 3. Population dynamics of Frankliniella occidentalis and
Amblyseius swirskii, after even release of 25 individuals of
Amblyseius swirskii on each plant on May 16.
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Fig. 4. Vertical distribution of Frankliniella occidentalis larvae
and mobile Amblyseius swirskii on cucumber on 29th May,
two weeks after release of Amblyseius swirskii. A larger
number in the leaf position indicates the lower position of a
leaf in a plant.
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Fig. 5. Vertical distribution of adult Trialeurodes vaporariorum
and mobile Amblyseius swirskii on cucumber on 13th June,
four weeks after release of Amblyseius swirskii. A larger
number in the leaf position indicates the lower position of a
leaf in a plant.

Agselelgel 1 BES DAY F Fre
ARG AT S SSieh B AEee] Wwst 4
HH o L9 AFS A9 AFholego] WAl 25
F9 $HREG} 4% 5 SHRE Aolo] AU W
Fol BASULE YA 2% Folli= AF ool ot

FREST PSIYOR 2eLSE F73)

Ir e

o
do
1A%
=2
)
[ of

slot e WA NEolelSoh AR BAole]

wole] HEeh Belo] AL Aoz Halck §

A} 2% 55 ABStel AFoleigo T2 e

AR 32 dele AFoiRE A2 zzﬂa:tﬂ
wat ohlet BregEAEA oFF

1 st 4919 £o z;T% e

2
Iﬂ
2
oX,
4>4 mF

Sl Hl—/\]- 5
EeabEady) ok Al 22 9/“7} o|(Trialeurodes
vaporariorum (Westwood)) &S Ho|&Z AH5192 7}
540l Frh B WAl 27 Fo| £AkR0) 4% UE
< T 0.8t o EASHIAINE, WAL 45 Fofli= T
37.6u)7HA] S718tAn Algolelgoleh ndAl
2 i/ﬂﬂ o] HT EoF ALHo:loﬂ %_xq ow B ——5—}
F=tli(Fig. 5), 2471019 o w3t el W
Ao 2y,

Aol A AR RS Fdote] wds] £ uf, XF3)
olelgol TuapEAL B4 Bgo] AREHOR

mlo



Kim et al.: Biological control of WFT using A. swirskii 359

HIkE @2 4 ook oolo] E4y
85 Assolalgole] 7hRo] oA
= Messelin 5(2008)2] H 119} uHl
e ARZE AT 4 QAT 2]Fs o] E]-gol
Qolof WAS: HRolRE e BeT 4 9)
Aol s £d Wus Y Az e

2al AEsfolel-ZollE QoloAl Aoz whaet
8 Ao A2 4= 9l HEide HES

kel

N
R
i3
o
ol
el
N ¥R o
o

©
)
i

[}
i}
2t
i
r

L o of

2 EBL SEUGH ATIAHAL ol g o)

7ho] Azl S s THgelA gle At

2 ulgroR GYHUS 2ol LAoA 45
(o]

oL
=
o
rt
il
-4
o
Ol
ol
N
(e
e
ot
=
=
CH
il
pic)
k]
E
r o
e

Literature Cited

Chambers, R.J., S. Long and N.L. Helyer. 1993. Effectiveness of
Orius laevigatus (Hem.: Anthocoridae) for the control of
Frankliniella occidentalis on cucumber and pepper in the UK.
Biocontrol Sci. Techn. 3: 295-307.

Jones, T., J.L. Shipp, C.D. Scott-Dupree and C.R. Harris. 2005.
Influence of greenhouse microclimate on Neoseiulus (Amblyseius)
cucumeris (Acari: Phytoseiidae) predation on Frankliniella occi-
dentalis (Thysanoptera: Thripidae) and oviposition on greenhouse

cucumber. J. ent. Soc. Ont. 136: 71-83.

Kim, J.-H., Y.-W. Byeon, Y.-H. Kim and C.-G. Park. 2006.
Biological control of thrips with Orius strigicollis (Poppius)
(Hemiptera: Anthocoridae) and Amblyseius cucumeris (Oudemans)
(Acari: Phytoseiidae) on greenhouse green pepper, sweet pepper
and cucumber. Korean J. Appl. Entomol. 45: 1-7.

Kirt, W.D.J. and L.I. Terry. 2003. The spread of the western
flower thrips Frankliniella occidentalis (Pergande). Agr. and
Forest Entomol. 5: 301-310.

Messelink, G. J., S.E.F. van Steenpaal and P.M.J. Ramakers. 2006.
Evaluation of phytoseiid predators for control of western flower
thrips on greenhouse cucumber. 2006. BioControl 51: 753-768.

Messelink, G.J., R. van Maanen, S.E.F. van Steenpaal and A.
Janssen. 2008. Biological control of thrips and whiteflies by a
shared predator: two pests are better than one. Biological
Control 44: 372-379.

Robb, K.L., J. Newman, J.K. Virzi and M.P. Parrella. 1995.
Insecticides resistance in western flower thrips. pp. 341~346.
In Thrips Biology and Management, eds. by B.L. Parker, M.
Skinner and T. Lewis. 652 pp. Plenum Press, New York and
London.

Rosenheim, J.A., S.C. Welter, M.W. Johnson, R.F. Mau and LR.
Gusukuma-minuto. 1990. Direct feeding damage on cucumber
by mix-species infestations of thrips palmi and Frankliniella
occidentalis (Thysanoptera: Thripidae). J. Econ. Entomol. 83:
1519-1525.

Shipp, JL., K. Wang and M.R. Binns. 2000. Economic injury
levels for western flower thrips (Thysanoptera: Thripidae) on
greenhouse cucumber. J. Econ. Entomol. 93: 1732-1740.

Steiner, M.Y. 1990. Determining population characteristics and
sampling procedures for the western flower thrips (Thysan-
optera: Thripidae) and the predatory mite Amblyseius cucumeris
(Acari; Phytoseiidae) on greenhouse cucumber. Environ. Entomol.
19: 1605-1613.

Welter, S.C., J.A. Rosenheim, M.W. Johnson, R.F.L. Mau, and
LR. Gusukma-Minuto. 1990. Effects of Thrips palmi and western
flower thrips (Thysanoptera: Thripidae) on yield, growth, and
carbon allocation patterns in cucumbers. J. Econ. Entomol. 83:
2092-2101.

(Received for publication May 30 2009;
revised August 27 2009; accepted September 17 2009)



