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The effects of floral resource plants on natural enemy insects and
implications for biological control

WANG Jian-Hong'~ QIU Lan-Fen' CHE Shao-Chen' YU Guo-Yue’* SHAO Jin-Li' ZHONG Li'

(1. Beijing Institute of Landscape Architecture, Beijing 100102, China; 2. Beijing Academy of Agriculture and Forestry Sciences,
Beijing 100097, China)

Abstract Adult predators and parasitoids generally require floral resource plants as part of their diet. The availability of such
suitable plant foods to predators and parasitoids can promote sexual maturation, prolong longevity, improve reproductive
capacity or parasitic rate and motivation to seek hosts, and increase the female sex ratio of offspring, all of which can
significantly improve the ability of predators and parasitoids to act as biological control agents. The ability of adult predators
and parasitoids to exploit floral foods are significantly affected by the floral architecture, the olfactory and visual signals
emitted by the plant, and the gustatory response of predators and parasitoids to honey or pollen. Floral resource plants also can
act as supplementary foods for pest species, thereby increasing their capacity to cause crop damage. In depth study of the
effects of different floral resource plants on both pests and their natural enemies is required in order to determine how floral
resources might be able to be used regulate the ratio of natural enemies to pests.

Key words natural enemy insect, supplementary food feeding, floral resource plant, biological control, pest

Jervis et al. 1996 Schmale et al. 2001 Azzouz

and Giordanengo 2004 Berndtetal. 2006 van

Wackers et al. 2008 Rijnetal. 2006 Irvinetal. 2007 Langoyaand
van Rijin 2008

* Supported projects Z131100005613013

wE Corresponding author E-mail jhwang222@sohu.com

Received 2014-02-28 Accepted 2015-01-15



-290 -

Chinese Journal of Applied Entomology 52

Ellis et al. 2005 Lee and

Heimpel 2005 Winkler ef al. 2006

Thorpe and Caudle 1938 1989
van Rijn et al. 2006
van Rijn and Tanigoshi 1999a Begum ef al.

2006 Winkler et al. 2006

Hoferer et al. 2000
/

Proovigenic

Synovigenic Flanders 1950

Price 1974

2003 Patt
etal. 2003 Vandekerkhove and Patrick 2010
Goleva and Zebitz 2013 Kishimoto et al. 2013

1 iﬂbbm%l\?ﬁ*%ﬂljilu\q—rﬁ\
L1 @R

Nomikou et al.

Rhyacionia

buoliana Pimpla examinator

Thorpe and Caudle 1938

Aphidius
colemani
6.8~114
Charles-Tollerup 2013
Episyrphus balteatus

1 mol
Fagopyrum
esculentum 7 d 60%
van Rijn et al. 2006
12 ERKEW
3
Gonatocerus ashmeadi G. triguttatus G.
fasciatus
3
1860 1323 1459 Irvin et al.

2007 Diadegma semiclausum
Cotesia glomerata
Diachasmimorpha longicaudata
Dolichogenidea tasmanica Orius
insidiosus Necremnus artynes
Idris and Grafius 1997 Wratten et al.
2003 Lee et al. 2004 Berndt and Wratten 2005
Sivinski et al. 2006 Winkler et al. 2009 Balzan

and Wackers 2013 Wong and Frank 2013



-291 -

Irvinet al. 2007
Idris
and Grafius 1997 Vattala ef al. 2006 Irvin
etal. 2007 Langoya and van Rijn 2008 Winkler
et al. 2009 Charles-Tollerup 2013
Vattala et al. 2006
Thompson 1999

Wickers 2004 Irvinetal. 2007
Winkler et al. 2009

2 3d
10 12d
13 15d
13 17 d
13 17d
22 27d Langoya and van
Rijn 2008 D. insulate
Sonchus arvensis
Chenopodium album 22+
1.6 d 43%+13 d 25+03 d
12.1%4.7 d 13.6%53
d Idris and Grafius 1997
1.3 REEEN/FER
Jervis and

Kidd 1986

3.7+4 .4
Plutella xylostella
12 390+31
Winkler et al. 2006

/ Idris and Grafius 1997 Berndt
and Wratten 2005 Lee and Heimpel 2008 Wong
and Frank 2013

Idris

and QGrafius 1997 Irvin et al 2007

Charles-Tollerup 2013

Lee and Heimpel 2005

Euonymus fortunei

Rebek et al. 2005
Encarsia citrina
Unaspis euonymi
Rebek et al. 2006

Rebek et al. 2006

Ellis et al. 2005

14 EWABMRREIFETH

Takasu and Lewis,

1995
Aphidius ervi
Acyrthosiphon pisum 2
2 Araj
et al. 2011



-292 -

Chinese Journal of Applied Entomology 52

Microplitis croceipes
1997

15 RETFRMEERER

Stapel

et al.

Lobularia maritima

3d
100% 3d
60%
40%
100% Berndt
and Wratten 2005
Berndt er al. 2002
Diaeretiella
rapae Vicia faba
Jamont et al. 2013
Melezitose
Jervis et al. 1993 Mandala
Orchids
Jakubska et al. 2005
Pieris rapae
Tuta absoluta Frankliniella
occidentalis
Lavandero et al. 2006 Winkler
et al. 2009 2009 Balzan and
Wickers 2013

Harmonia axyridis Aphis

spiraecola

48%~T77% 34%~43%

Spellman et al. 2006
2 MR ERFTEFTHHETF

21 REBRETF

2.1.1 EFRE

Grasswitz and Paine, 1993

C. rubecula

Wackers
1994 Siekmann et al. 2004
Jervis and Kidd 1986
2.1.2 HE
2009
38.9+1.76
44.34+0.53
48.9+2.31
46.8+0.87 Lee and Heimpel 2008

Fopius arisanus

Rousse et al. 2009
22 SMEETF
2.2.1 LM
Wackers 2004



-293 -

2
Edovum puttleri Hogervorst et al.
Pediobius foveolatus 2009 Wickers 2005
Patt et al.
1997
2223
Winkler et al. 2009
Rivero and Casas 1999
222 WREESRE
Coleomegilla
maculata lengi
Ostrom et al. 1997
22241
223 URFESRE
Chittka
3/4 2005 and Menzel 1992
2004
Trichogramma carverae
4
Baker and Baker 1983 Begum et al. 2004
Wackers 1994
C. vestalis
Wickers 1999 Anaphes Telenomus podisi Trissolcus
iole Beach basalis Adedipe and
et al. 2003 Park 2010 Aquino et al. 2012 Mitsunaga et al.
2012
Haslett 1989
224 BREGESRE
Beach et al. 2003
2.2.2.2



-294 - Chinese Journal of Applied Entomology 52
Microplitis mediator Edmunds
1978 Smith and Mommsen 1984 Pollard et al.
Centaurea cyanus Iberis 1995 wvan Rijn and Tanigoshi 1999a 1999b
amara Taylor 2004

Helianthus annuus
5
Adedipe and Park 2010 Belz et al. 2013
Géneau et al. 2013

Anethum graveolens

Achillea millefolium

Trifolium pratense Vicia
sepium Pimpla
turionellae Heterospilus prosopidis

Wickers 2004

Umbelliferae Berberidaceae
Euphorbiaceae Polygonaceae
Papilionaceae Asteraceae

Tooker and Hanks 2000 Anna 2006 Sadeghi,
2008 Koptaetal. 2012

3 HAEFHRFERBMHE

163
25%
75%
Hagen
1987 25%
1
Araneida Araneidae

Salticidae Miturgidae
Anyphaenidae Corinnidae
Thomisidae Phytoseiidae

4 FEEREMESSEEYHK
Th=EHI

Field margins

2m 6m
80 m
90%  93% Sitobion
avenae
Holland et al. 2008
T. repens Euphorbia
epithymoides Coreopsis verticillata
Solidago canadensis 4
3
2000 4.07£0.80 /cm
2003 0.07+0.02 /cm Rebek
etal. 2005 2006
Sesamum  indicum
Nilaparvata lugens Sogatella furcifera
Laodelphax striatellus
Cnaphalocrocis medinalis
4 10
2010

5 HiEERE



- 295 -

z1

DEHFE R AEFNFTELFHRERER B

Table 1 Exploitation of non-prey food by predators and parasitoids arranged according order and family

Order Family Plant-feeding stage Type of non-prey food References
Chrysopidae . . Stelzl et al., 1991
Neuroptera Adult and juvenile  Extrafloral nectar, pollen
Hemerobiidae . . Stelzl et al., 1991
Adult and juvenile  Extrafloral nectar, pollen
. Syrphidae Adult Nectar Colley and Luna, 2000
Diptera Pollen Hickman et al., 1995
Tachinidae Adult Nectar Blaauw and Isaacs, 2012
Dolichopodidae Adult Nectar Blaauw and Isaacs, 2012
Empididae Adult Nectar Burkill, 1946
Asilidae Adult Nectar Blaauw and Isaacs, 2012
Cecidomyiidae Adult Nectar Opit et al., 1997
Ichneumonidae Adult Nectar Thorpe and Caudle, 1938
Hymenoptera Pollen Gyorfi, 1945
Evaniidae Adult Nectar Tooker and Hanks, 2000
Gasteruptiidae Adult Nectar Tooker and Hanks, 2000
Aphidiidae Adult Nectar Araj et al., 2011
Adult Extrafloral nectar Jamont et al., 2013
Braconidae Adult Nectar Wickers, 2004
Adult Pollen Patt et al., 1997
Mymaridae Adult Nectar Irvin et al., 2007
Eulophidae Adult Nectar Kehrli and Bacher, 2008
Aphelinidae Adult Nectar Rebek et al., 2006
Chalcididae Adult Nectar Patt et al., 1997
Eurytomidae Adult Nectar Tooker and Hanks, 2000
Leucospidae Adult Nectar Tooker and Hanks, 2000
Pteromalidae Adult Nectar Tooker and Hanks, 2000
Bethylidae Adult Nectar Tooker and Hanks, 2000
Chrysididae Adult Nectar Tooker and Hanks, 2000
Eucoilidae Adult Nectar Tooker and Hanks, 2000
Figitidae Adult Nectar Tooker and Hanks, 2000
Scelionidae Adult Nectar Tooker and Hanks, 2000
Vespoidae Adult Nectar Tooker and Hanks, 2000
Sapygidae Adult Nectar Tooker and Hanks, 2000
Scoliidae Adult Nectar Tooker and Hanks, 2000
Tiphiidae) Adult Nectar Tooker and Hanks, 2000
Meloidae Adult Adams and Selander, 1979
Coleoptera Nectar, pollen
Cantharidae Adult Nectar, pollen Blaauw and Isaacs, 2012
Coccinellidae . . Spellman et al., 2006
Adult and juvenile  Nectar, extrafloral nectar
Anthocoridae . . Pollen Wong and Frank, 2013
Heteroptera . Adult and juvenile
Nabidae Adult Nectar Blaauw and Isaacs, 2012
Aeolothripidae Pollen Trdan et al., 2005

Thysanoptera

Adult and juvenile
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