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Abstract The negative environmental effect of massive applications of chemical pesticides in intensive agricultural production
practices has been a significant global concern. Therefore the rapid development of biological pest control in recent years is directed
towards alleviating the negative impacts of intensified modern agricultural practices on the environment. Habitat management is an
important conservation biological control approach that creates habitat conditions favorable to natural enemies but unfavorable to
agricultural pests. Essentially, habitat management aims to maximize the function of biological control by providing natural enemies
with resources (such as additional foods like nectar, alternative preys/hosts, and shelter from adverse conditions), or to suppress pests
by making their habitats unfavorable. The appropriate selection and sound configuration of plants in agricultural landscapes are
critical to successful habitat management. In this manuscript, we reviewed the mechanisms of habitat management for pest control. It
was concluded that elaborate establishment of non-crop habitats and design of cropping systems were important habitat management
approaches for improving biological control. We further proposed potential plant configuration models for biological control of pests
in agricultural landscapes in China.
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[20-21]

)

(Leucaena leucocephala)
(Vitex negundo) (Coriaria nepalensis)
(Amorpha fruticosa) (Tephrosia candida)
(Hippophae rhamnoides)
(Indigofera

(Sesbania

(Caragana korshinskii)
(Desmodium racemosum)

tinctoria) (Albizia julibrissin)

cannabina) (Citrus reticulata) (Armeniaca

vulgaris) (Malus spectabilis)  (Sophora japonica)

(Ulmus pumila) (Punica granatum)

[23]

E

5%~10%"2%

[25]

(Trifolium pratense) (Medicago sp.)

(Vicia sp.) (Lotus corniculatus),

(Centaurea cyanus), (Fagopyrum esculentum)

>

¢ D, ;

(22] (Calendula officinalis) (Raphanus
2.1.2 sativus) (Sinapis alba)
[23]
£1 MAFHERS LR B (2007—2013)"1E22 T & L H M E & 7755
Table 1  Species constitution of flower strips of ‘Rural Development Programme, 2007-2013” of some European countries>!
Country Seed mixtures
Austria At least two flowering species, such as Phacelia sp., clover, sunflower, grasses
Finland Phacelia sp., cornflowers, poppies, etc
30 s s 10%
Germany 30 species were recommended, in which legumes species were essential, though rate of legumes was less than 10%

United Kingdom
Switzerland 24~37 s

Sweden

C )

Mixtures of wildflowers and grasses, or of phanerogam (legumes) rich in pollen/nectar
Usually containing 24-37 wildflower species but grasses

Recommended species include clover, meliot, black medic, bird’s-foot-trefoil, vetch and chicory

2.1.3
R 0.4 m,
1~5m, )
[26]
16 hm’ 400 m )
30 hm®
, 60%
, (Dactylis glomerata)
(Holcus lanatus) (Phleum pretense)
(Festuca elatior) 772
, (syrphids)
(parasitoids)
) 10 )

[29]

2 3

, (Salix caprea) (Corylus

avellana) (Salix sinica)

(Corylus heterophylla), (Torilis arvensis)

2.2
2.2.1

[42]

[43]

[44*46]: 1)
3 2) ;
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Table 2 Plant species selection for pest control in non-crop habitats
Type Selected plant Pest Natural enemy Reference
. . e Lo . [30]
Hedges Amorpha fruticosa Rhopalosiphum padi, Sitobion avenae Parasitoids, ladybirds
o . L ) . - [31]
Sophora japonica, Picea meyeri Coccoidea, Aphids sp. Harmonia axyridis
j i 32
Salix capred, Corylz{s ave"l{ana, Salix Psylla chinensis Predatory Anthocoridae 32]
cinerea, Urtica dioica
Flower Lolium perenne, Trifolium repens, Eriosoma lanigerum, Tetranychus ~ Ladybirds, lacewings, Orius sp., syrphids, [33]
strips Medicago sativa viennensis, Empoasca flavescens species of Lchneumonidae, etc.
) . ; ) . . [34]
Medicago sativa Corn borers, armyworms, wheat aphids Predatory carabids
o . . . A oo [35]
Heteropappus altaicus, Limonium bicolor Locusta migratoria manilensis Anastoechus chinensis
, , &
e ici ’ 36
F.esculentum, CjZ;?VIZea cyanus,Vicia Mamestra brassicae Microplitis mediator, Diadegma fenestrale [3¢]
Daucus carota, Anethum graveolens, > » [37]
Anthriscus sylvestris, Carum carvi, Pieris rapae, Plutella xylostella Cotesia glomerata, Diadegma semiclausum
Fagopyrum esculentum
. i . . Larvae of Pieris sp. and various species Cotesia glomerata, Heterospilus prosopi- [38]
Aegopodium podagraria, Origanum vulgare of Bruchidae, Lepidopteran species dis, Pimpla turionellae
Potentilla reptans, Achillea millefolium, . Species of Braconidae, Mymaridae and [39]
P o Cydia pomonella :
Trifolium repens, Torilis sp. Pteromalidae
> . .. 40
Beetle Dactylis glomerata, Holcus lanatus Wheat aphids Predatory carabids, Staphylinid beetles, [40]
banks Spiders
, 1 e ’ 41
Arrhenatherum elgtms, Phleum pretense, Wheat aphids Species of Carabidae and Staphylinidae (41]
Dactylis glomerata
b
>
) ) ( )
:3) ;
[78]
b
;4 ;
b b b
2.2.2 , (Setaria italica)
) ( 1);
[68]
b
[79]
b 2
[69]
b 2
) (Abutilon theophrasti),
) (Brassica oleracea) [80-81]
( (Cucumis sativus)
4) (
) (Serangium japonicum), 60%

223

[82]
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Table 3 Intercropping modes of main crops for pest control in China
Main crops Intercropping plants Areas Target pests Reference
. . . . o [47]
Wheat Brassica napus Tai’an City, Shandong Province Sitobion avenae
. ) ) . . . o [48]
Brassica napus or Allium sativum Tai’an City, Shandong Province Sitobion avenae
j j i 49
Vicia faba Yuxi City, Yunnan Province Aphis craccivord, Wheat aph}ds’ and 4]
Liremyza huidobrensis
. . . . . o [50]
Pisum sativum Langfang City, Hebei Province Sitobion avenae
. . . [51]
Tonka bean Zhengzhou City, Henan Province Wheat aphids
¢ 8370 0
Wheat varieties . . . o [50]
(“Beijing 837" and ‘Zhongsiwumang’) Langfang City, Hebei Province Sitobion avenae
() 5 5
Sweet corn " . Zengcheng City, Guangxi Zhuang Ostrinia furnacalis, Rhopalosiphum [52]
- Vigna radiata . S .
or maize Autonomous Region maidis, Spodoptera litura
. . ) o . o ) . [53]
Glycine max or Vigna radiata Nanchang City, Jiangxi Province Pyrausta nubilalis, Euborellia pallipes
Solanum tuberosum Yunnan Province Pyrausta nubilalis, Phthorimaea oper- ZhuYY'
culella
- . . oo [54]
Ipomoea batatas Nanchang City, Jiangxi Province Pyrausta nubilalis
¢ 1« 21 )
Maize varieties . . . e [55]
(‘Denghai No.1” and *Yuyu No.21) Changge City, Henan Province Rhopalosiphum maidis
Cotton . . Shache County, Xinjiang Uygur 7 o . [56]
Triticum aestivum Autonomous Region Aphis sp., Lygus pratensis, thrips
‘Lovrin 10’ [57]
Wheat variety of ‘Lovrinl0’ Handan City, Hebei Province Aphis gossypii
. . . 58
Medicago sativa Dunhuang City, Gansu Province Aphis 8OSSYPIL, Empoascq biguttula, (58]
Bemisia tabaci, Thrips sp.
. . . . ) " [59]
Winter rapeseed Liaocheng City, Shandong Province Aphis gossypii
( )
Prunus armeniaca Shache, Xinjiang Uygur Autonomous /. . T;tran chus urticae [60]
(east-west direction tree line) Region yeus p ’ y
. . . . . ) [61]
Oryzasativa Zea mays Wuyishan City, Fujian Province Nilaparvata lugens
2:0D , >
Medicago sativa mixed with Lolium - . Aphids, red spider mites, Lepidopera [62]
Apple trees multiflorum (2 ° 1) Mentougou District, Beijing City larvae and so on
) . . . . ) [63]
Medicago sativa Qingdao City, Shandong Province Panonychus ulmi and so on
. . . . [64]
Vicia villosa Zhengzhou City, Henan Province Mites
- . . . i [65]
Tea trees Castanea mollissima Hefei City, Anhui Province Leathoppers, moths
e . 66
Ageratum conyzoides Guilin City, Guangxl Autonomous Empoasca vitis (66]
Region
/ Eucalyptus citriodora / [67]

Lavandula pedunculata

Hangzhou City, Zhejiang Province

Empoasca vitis

»

regulate diseases and insect pests” on the 1** Workshop of Beijing Key Laboratory of Biodiversity and Organic Farming (13™ Jan, 2014, Beijing, China)

by Zhu Youyong.

[83]

(2014 1 13 y o

Cited from the report titled with “Establishment and application of the technical system for crop diversity to

[10-11]
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Table 4 Rotation modes for pest control in China

Rotation mode Target pest Area Reference
- [70]
Lily-late/mid rice-lily Grubs Longshan County, Hubei Province
o . . - S . [71]
Ryegrass-early rice-late rice Cnaphalocrocis medinalis Nanchang City, Jiangxi Province
S 721
Wheat/oilseed rape-tea chrysanthemum Aphids sp. Wuhan City, Hubei Province
N . o . , [73]
Wheat-flax-sweet broad pea Liriomyza sp., Thrips sp. Lanzhou City, Gansu Province
e A , Ty . [74]
Perilla-sorghum-maize Stibaropus formosanus Linghai City, Liaoning Province
. - ) ) . . . [75]
Garlic-flue cured tobacco Agrotis ypsilon and so on Tongren City, Guizhou Province
i A e . [76]
Soyabean-grass Eriococcus sp. Bei’an City, Heilongjiang Province
. ’ . L . [77]
Cress-cabbage Plutella xylostella and Pieris rapae Nanjing City, Jiangsu Province

[ #7£ Cotton K Sesame
B 1K Maize /K Millet [90]

1 A AEKkTERBRERRREZ/MBME
®EREE
Fig. 1 Planting pattern of AN Jinlei’s cotton fields in

Zaoqiang County, Hengshui City, Hebei Province P ( )[92]

( )

[84-86] 193]

[11-12] )[96]

[12,87]

1421
) )

[38,88-89]

[49]
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