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Banker-plant system for biological control of pests
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Abstract Augmentative biological control using predatory or parasitic insects and predatory mites is frequently applied in
pest management. Establishing self-sustaining populations of released biological control agents is the key factor affecting the
success of biological control. In augmentative biological control, released biological control agents cannot sustain their
population size and suppress pests effectively. The Banker plant system is a new concept for biological control. This system is
considered a combination of augmentative and conservation biological control strategies. The banker plants increase the
survival and reproduction of biological control agents by providing alternative hosts/prey and optimal habitats, so that they can
sustain a long-term suppression of pests. In this review, we summarize recent progress and theory on the utilization of banker
plant systems for the biological control of crop pests under greenhouse conditions. We also discuss existing problems in banker
plant system research and utilization, and make practical suggestions for implementing such systems effectively.
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Table 1 List of banker plant system against aphids in greenhouse
/ /
Banker plants Alternative Beneficials Target pests Crop References
host/prey/food
Abe et al.,
Sorghum Melanaphis sacchari  Aphidoletes aphidimyza ~ Aphids Paprika 2011
Andorno and
Oat Rhopal osiphum padi Aphidiuscolemani  Myzus persicae Paprika Lopez, 2014
Panetal.,
Winter wheat Sitobion avenae Aphidius gifuensis Aphids Not reported 2014
Zumoffen
Araujia sp. Aphis nerii Lysiphlebus testaceipes Aphis Alfalfa etal., 2016
craccivora
Prado and
Barley Rhopal osiphum padi Aphidius colemani Myzus persicae  Black pearl pepper Frank, 2014
Bar]ey Jandricic
Rye Oat Rhopal osiphum padi Aphidius colemani Aphids Not reported etal., 2014
Wheat
Wheat Rhopalosiphum maidis ~ Propylaea Japonica  Myzus persicae Not reported 2014
Pepper Pan and Liu,
Winter wheat Stobion avenae Aphidius gifuensis ~ Myzus persicae Cucumber 2014
Aphis gossypii
Barley McClure and
Rye Oat  Rhopalosiphum padi Aphidiuscolemani  Myzuspersicae  Black pearl pepper  Frank, 2015
Wheat
Higashida et
Barley Rhopalosiphumpadi ~ Aphidoletes aphidimyza Aphis gossypii Eggplant al., 2016
Rattanapun,
Indian goosegrass Hysteroneura setariae  Coccinellatransversalis Aphis gossypii Pepper 2017
Menochilus sexmacul ata
Cabbage Song et al.,
Chinese cabbage Brevicoryne brassicae Aphidius gifuensis Aphids Not reported 2017a
Rape
Pepper SOIlg et al .
Soy bean Aphis glycines Aphelinus albipodus  Myzus persicae Paprika 20170
Higashida
Sorghum Melanaphis sacchari  Aphidoletes aphidimyza  Aphis gossypii Eggplant etal., 2017
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Table 2  List of banker plant system against whiteflies in greenhouse

/ /
Banker plants Alternative host/prey/food Beneficials Target pests Crop References
B Xiao et al.,
Papaya Trialeurodes variabilis Encarsia sophia Bemisia tabaci Toamto 2011a
Xiao et al.,
Ornamental Pollen Amblyseius swirskii Bemisia tabaci Paprika 2012
pepper
Macrolophus Bresch et al.,
Tobacco Not reported pygmaeus Trialeurodes variabilis ~ Toamto 2014
Kumar et al.,
Pepper Pollen Amblyseius swir skii Whiteflies Not reported 2015
Macrolophus Parolin et al.,
Basil Not reported pygmaeus Trialeurodes variabilis ~ Toamto 2015a
Nakano et al.,
Verbena sp. Not reported Nesidiocoristenuis Bemisia tabaci Toamto 2016
Dicyphus hesperus Tomato Nguyen-Dang
Mullein Not reported Trialeurodes variabilis Eggplant etal., 2016
Pepper
Encarsia tricolor Laurenz and
European Aleyrodes lonicerae Aleyrodes proletella Cabbage Meyhéfer, 2017
columbine

Pumpkin 15 6rodes vaporariorum

Kidane

Cucumis melo Bemisia tabaci Encarsia sophia Bemisia tabaci Toamto etal., 2018

Castor bean Eretmocer us hayati

x3 BATHARESD. HEMEMERNBEEDRE

Table 3 List of banker plant system against thrips, spiders and other pests in greenhouse

/ /
Banker plants Alternative Beneficials Target pests Crop References
host/prey/food
Wong and
Black pearl Pollen Oriusinsidiosus Thrips Ornamental Frank, 2012
grass
Xiao et al.,
Ornamental pepper Not reported Amblyseius  Frankliniella occidentalis Sweet pepper 2012
swirskii
Scirtothrips dorsalis
Wong and
Ornamental pepper Pollen Oriusinsidiosus Frankliniella occidentalis ~ Pepper Frank, 2013
Kumar et al.,
Pepper Pollen Amblyseius Thrips Not reported 2015
Swirskii
Zhao et al.,
2017

Calendula officinalis Extrafloral Oriussauteri  Frankliniella occidentalis ~ Tomato
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453R 3 (Table 3 continued)

/ /
Banker plants Alternative Beneficials Target pests Crop References
host/prey/food
Xiao et al.,
Corn Oligonychus Feltiella Tetranychus Green bean 2011b
pratensis acarisuga urticae
i3 Parolin
Viburnum tinus Not reported Amblyseius Tetranychus urticae Rosa etal., 2013
Capsicum annuum californicus
Eleusine coracana
Rosa sonia Parolin
o Pollen Amblyseius Tetranychus urticae ~ French bean €tal., 2015b
Viburnum tinus californicus
Lopez et al.,
Bell Peppers Not reported Amblyseius Polyphagotar sonemus Pepper 2017
swirskii latus
Sesamum indicum Biondi et al.,
Not reported Nesidiocoris Tuta absoluta Tomato 2016
Dittrichia viscosa tenuis

2014
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