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Biological Control Based IPM of Insect Pests on Sweet Pepper in
Greenhouse in the Summer
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Applied Entomology Division, National Academy of Agricultural Sciences, Rural Development Administration, Suwon 441-707, Korea

ABSTRACT : Biological-control-based-integrated-pest-management of major pests occurring on sweet
pepper in greenhouse during summer season was tried. As many as 2.1 Orius laevigatus per m’ were
released in two times on June 6 and 19, and the population of thrips was kept under control and accordingly
the damage was negligible throughout the season. To control aphids, a total of 0.8 Aphidius colemani
per m’ were released in four times, 0.2 of them at a time, flonicamid on May 14 and July 18 and
pymetrozine on June 14 and September 4 were sprayed on the spots of high aphid occurrence to reduce
the release of the wasp, and the density of aphids was kept under control. Whitefly was controlled successfully
by releasing a total of 343.4 Amblyseius swirski per m’ in nine times, 38.1 of them at a time, from
May 9 until November 12 and dinotefuran was sprayed on November 12 when the density of whitefly
increased up to 200 per trap. Tetranichus kanzawai was controlled by both Phytoseiulus persimilis which
was released a total of 44.4 per m” in five times 8.9 of them at a time from May 23 to September
10, and the A. swirski which was released for the control of whitefly.

KEY WORDS : Sweet pepper, Biological control based IPM, Major pests, Summer season culture
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T2 27K Capsicum annuum L.)= F4ot=|771 &
AR 2 ez FMguset BEch WA,
Lo, oA A3 55 mal, o gho] A wgt
o] U HIEY C7} F535ith o] =48 AL of
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2 @o] anlEo] gy W A4tEa itk AEE A
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ol 7€7HA] A=, oFE Al 39 Sl
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== FEjo]tiLee, 2001; Cho, 2006).
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et al., 2008a).
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Fig. 1. Fluctuation of temperature in experimental greenhouse.
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Fig. 2. Humidity fluctuation in experimental greenhouse.

Table 1. Application of natural enemies to control arthropod pests on sweet pepper cultivated in greenhouse

Target Natural Application time in 2008 Quantity (No./m?)
pests enemies First Last No. Average Total
Thrips Orius laevigatus 6/Jun. 19/Jun. 2 1.1 2.1
Aphid Aphidius colemani 18/May 16/Jul. 4 0.2 0.8
Whitefly Amblyseius swirskii 19/May 12/Nov. 9 38.1 343.4
Spider mite Phytoseiulus persimilis 23/May 10/Sep. 5 8.9 44.4
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Fig. 3. Biological control effect of Orius laevigatus against
thrips on sweet pepper cultivated in greenhouse.
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Fig. 4. Biological control effect of Aphidius colemani against
aphids on sweet pepper cultivated in greenhouse.
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Bemisia tabaci on sweet pepper cultivated in greenhouse.
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Fig. 6. Biological control effect of Phytoseiulus persimilis
against Tetranichus kanzawai on sweet pepper cultivated in greenhouse.

NFe =7t Wou a7t dojx|=d 2271 &

SEX = she-L RO F=7F WobA A
o] ojR|= Aoz &HA 1o (Vanhouten
I, 1995), o] wji= Atmtolelgofzt o ETFEel A
HIE 3 It Weintraub and Palevsky, 2008). 1
2 dAFolAs 2AW FE7F 60~80%= ] E
7] dizel W& =l o3 dolz]gofY 24
S 7 gokE AoRE Hrh a8y -3l
of B2 I nX HZ o] Gulj7lFo] =9
A Feol-Sol 2 o] WAL 4] Ho7t glof
278U F80] 55 i AEo] 7hsstal, HEr
o]&of &g 3F}Fo] 13.271E EA]SHcKKim, J. H.
unpublished). @W2hA] 89 F& A-g-off Wr=7) EQkARE
Qo 23utele] Asolel ol At Hgofel gt
HFE Holx 9] UE o] B JFL T2 Ao=
gere,

olFel AuE TSt T HAE HsiA=
0| ZrAAE m'Y 2utE] Y= 68 AFE7
23] AR ARES G5 AHol| FAHez WY
o] AIZE7] wjZo] ofFe] A vk wEbA WAE
HEES 44 & FdstAY TS SHez 29
A ES ASHASHH antdoltt. ARE dwrt
ol AFoz WAZF oA ¢ wENE=TAY
A Fafol-golell AEQQ AHERN 314 T3
Axste] JGE IeE ¥ F JAF3S ARt &
Hj7tRo] WA= AFolgSolE 2Eol HEtshH
A m' 18]0) 30~40mtE] WelE WAkEtL
WAL 3 dE F7o RS WSt 71 HAE 2A%
o} gu7lRo] 9x7t & A ASsoldselY &
7 govg gy 52 o83tk ZHgof
= & TAT A Guli7hRo] BAIE Hsl Aol ®

R oo
)
flo

>
o
1

)

o T o

MK rle
oy of
I“)‘ ool

[

o

i

Hoope @ RO [0 &




508 Korean J. Appl. Entomol.

A AFefjollsofiol S W=7t AastAy WA
"ok Tu 2ol BErh Srbstd A olzsof
£ m'g 13]o] o 8~9utE] Hw= WA
HEe)7hs SAAHE ofol T EE S DA
719k AR e A7t B7] dael A A
A7 A 1o A ot wEkA 2ol Al
A IS BE 2R dEFLR HEHE A2
o, Ao &7 A Hiol w=t Ed 4 Qe
A7), Aol FAE WA Ba3E w07l AsiM=
et @ A SR T AEel AT AHE
ol-&3foF A= WA S &Y + Ue Aotk

ZtAte| Z

B 2RO 228H ATHRQ “olE Xy mhag
7ko] AAolL AL AFAE A7 S ST
A2 2 ST gZalrke Fdo] A V&
3} e zHo| By ZEZ e Ay go=
A e TS R 2 2GS sl

FA AR 2714 A AR B wth

Literature Cited

Cho, J.R. 2006. Problem and way of improvement in cultivation
of sweet pepper. Symposium on the use of natural enemies for
the production of high quality sweet pepper for achieving 100
million $ export. Society of Natural Enemy Research : 1-29.

Choi, B.Y. 2008. Selection of low toxicity insecticide for Bemisia
tabaci. Ann. Res. of NIAST(Agricul. Biol. Res.II): pp. 1375-1395.

Kim, J.H., HYY. Kim. Y.H. Kim, Y.H. Lee and M.S. Lee. 2008a.
Field application program for the biological control of the pests
on sweet pepper (Summer culture type). Ann. Res. NIAST
(Agricul. Biol. Res.): 1827-1839

Kim, J.H., Y.H. Kim, H.Y. Kim, Y.W. Byeon, B.Y. Choi, K.S.
Lee, JR. Cho, M.J. Han, S.G. Lee, and Y.H. Lee. 2008b.
Manual for the use of natural enemies on Paprika. Rural Develop-
ment Administration. 91pp.

Kim, JH., Y.W. Byeon, HY. Kim, and Y.H. Kim. 2006a.
Application of natural enemies for the biological control of
arthropod pests on sweet pepper. Ann. Res. of NIAST(Agricul.
Biol. Res.): 769-788.

Kim, J.H., Y.W. Byeon, Y.H. Kim and C.G. Park. 2006b.
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.

48(4), December 2009

Kim, Y.H., J.H. Kim, and M.W. Han. 2009. A preliminary study
on the biological control of Tetranichus kanzawai Kishida in
Angelica utlis Makino by Phytoseiulus persimillis Anthias-
Henriot(Acarina : Tetranychidae, Phytoseiidae). Korean J. Appl.
Entomol. 111-115.

Kim, Y.H., JJH. Kim, Y.W. Byeon, and B.Y, Choi. 2005. Guide
for the use of natural enemy. 198pp. Academy press.

Kwon, M.Y. 2006. Production of sweet pepper and perspective.
Horticultural Research Institute, RDA: 22pp.

Lee, G.H., C.H. Paik, C.Y. Hwang, C.M. Chio, D.H. Kim, S.Y.
Na, S.S. Kim, I.LH. Choi. 2003. Effect of host plants on the
development and reproduction of Frankliniella occidentalis
(Pergande) (Thysanoptera: Thripidae). Korean J. Appl. Entomol.
42(4): 301-305.

Lee, J.U. 2001. Present status of cultivation of sweet pepper and
prospect of export. Horticultural Research 14(2) : 36-41.

Malais, M. and W. J. Ravensberg. 2003. Knowing and recorgnizing,
the biology of glasshouse pests and their natural enemies
Koppert, B.V. 288pp..

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.

Moon, H.C., LK. Cho, J.U. Im, B.R. Goh, D.H. Kim and C.Y.
Hwang. 2006. Seasonal occurrence and damage by thrips on
open red pepper in jeonbuk province. Korean J. Appl. Entomol.
45(1): 9-13.

Sampaio, M.V., V.H.P. Bueno, S.M.M. Rodrigues, M.C.M. Soglia,
and B.F. de Conti. 2007. Development of Aphidius colemani
Viereck (Hym. : Braconidae, Aphidiinae) and aterations caused
by the parasitism in the host Aphis gossypii Glover (Hem. :
Aphididae) in different temperatures. Neotropical Entomology.
36(3) : 436-444.

Um, K.B., H.S. Lee, M.H. Lee, K.S. Ahn. 2006. Recent research
and molecular phylogenetic analysis of Bemisia tabaci. NIAST:
385pp.

van de Meiracker, R.A.F. and M.W. Sabelis. 1993. Oviposition
sites of Orius insidiosus in sweet pepper. IOBC/WPRS Bull.
16(2) : 109-112.

Vanhouten, Y.M., P.C.J. Vanrijn, L.K. Tanigoshi, P. Vanstratum,
and J. Bruin. 1995. Preselection of predatory mites to improve
year round biological control of western flower thrips in
greenhouse crops. Entomol. Exp. et Applicata. 74(3) : 225-234.

Weintraub, P. and E. Palevsky. 2008. Evaluation of the predatory
mite, Neoseiulus californicus, for spider mite control on
greenhouse sweetpepper under hot arid field conditions. Experi-
mental and Applied Acarology. 45(1) : 29-27.

Yano, E. 2006. Ecological consideration for biologica control of
aphids in protected culture. Population Ecology. 48(4) : 333-339.

Zamani, A.A., A. Talebi, Y. Fathiopour, and V. Baniameri. 2007.
Effect of temperature on the life history of Aphidius colemani

: Braconidae), two

parasitoids of Aphis gossypii and Myzus persicae (Homoptera

: Aphididae). Environ. Entomol. 36(2) : 263-271.

and Aphidius matricariae (Hymenoptera

(Received for publication November 16 2009;
revised November 29 2009; accepted December 22 2009)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


