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Progress in Pest Management by Natural Enemies in
Greenhouse Vegetables in China
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(Institute of Plant and Environment Protection, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097)

Abstract: Greenhouse vegetables are very important part of modern agricultural production and the development of vegetables
produced in facilities not only makes the rapid growth of variety and production output of vegetables, but also creates favorable
conditions for the development of organic vegetables. However, planting conditions of greenhouse vegetables have a serious impact
on the quality and yield of vegetables through supplying a suitable environment for pest insect growth and reproduction. It has
become the key factor restricting the further development of the vegetable industry. A series of environmental and food safety
problems are produced with the long-term use of chemical pesticides. In order to manage the chemical pesticides pollution, not only
their application amount should be reduced gradually, but also the technology for optimizing and upgrading the traditional control
method should be developed. As traditional biological control products, the natural enemies of insect pests play an irreplaceable role
in controlling vegetable insect pests and guaranteeing the yield and quality of vegetables. With the strengthening of people’s

consciousness of environment protection and development of green agriculture, the biological control technology plays an important
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role in the integrated pest management (IPM) which is based on natural enemy insect release. In China, the resources of natural
enemy insect are very rich; however, the application of natural enemies in greenhouse vegetable is quite limited. After decades of
efforts, lots of researches focus on vegetable pest biological control and application field. A great progress has been made in the
resources of natural enemy insects, application basis, technology research development and supporting technology. In this paper, an
overview that related to the damage characteristics of vegetable pest insects and biological control of main pest insects using natural
enemy technique was summarized. Examples of biological control of aphids, whiteflies, spider mites and thrips were listed. The
research progress in insect natural enemies artificial rearing (artificial feed, the scale of production) in China was analyzed. In
addition, the results in technology research on greenhouse vegetables control using natural enemies were also studied. The problems

existing in biological control including the protection use of natural enemies, release technology, control effect evaluation and scale

production were also discussed. And the prospects of the development direction of this field in the future were pointed out.

Key words: greenhouse vegetable; pest; natural enemy; artificial rearing; biological control
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Table 1

The primary pests of greenhouse vegetables in China

H Order

211 Pest

75 LMY Host plant

- H Hemiptera

M H Thysanoptera

XA H Diptera
B H Coleoptera

% H Lepidoptera

FU5H  Acariformes

JEA B B. tabaci
W% FR Bl T, vaporariorum

BkEF M. persicae

Wk TR #iERN GRS Solanaceae, Brassicaceae, Cucurbitaceae, Leguminosae, etc.
Hi#} Solanaceae

1€kt ik} Brassicaceae, Solanaceae

SRBEEWF Rhopalosiphum pseudobrassicae W5 T2 Brassica oleracea, Brassica oleracea var. botrytis

H W1 Brevicoryne brassicae

Kilek Aphis gossypii

JKE] L Thrips flavus
VUAEE] L F. occidentalis
FINBEIR W Liriomyza sativae

W Hh 4Bk Phyllotreta striolata

WL 5F IR Aulacophora indica

/NSEIR, P. xylostella

SERHIE P rapae

S WP Maruca testulalis

N R Agrotis ypsilon

H 57 % Mamestra (Barathra) brassicae ¥«

Brassica oleracea, Brassica campestris ssp. chinensis, Raphanus sativus, Nicotiana tabacum,

FEH Wk Prodenia litura
WLk Argyrogramma agnata
Bl Tetranychus urticae

% BrEf il P. latus

KE B N Brassica rapa pekinensis, Raphanus sativus, etc.
HIFSRE AL SR AR AR
Cucurbitaceae, Solanaceae, Leguminosae, Asteraceae, Brassicaceae
kL Bk ERF Cucurbitaceae, Solanaceae, Leguminosae
R, WEVE Fragaria ananassa, Solanaceae, etc.
Wkt ERME Solanaceae, Leguminosae, etc.
AR k. B R JEESD
Brassicaceae (Brassica campestris ssp. chinensis, Raphanus sativus, Brassica juncea, etc.)

#i7F} Cucurbitaceae

PRt CHE . e, g 2 M)
Brassicaceae (Brassica oleracea, Brassica oleracea var. botrytis, Brassica campestris ssp.
chinensis, Raphanus sativus)

FEfERt CHIE . FERPSCRIERZE H %)
Brassicaceae (Brassica oleracea, Brassica oleracea var. botrytis, Brassica oleracea var.
caulorapa, etc.)

HF} Leguminosae
Fgekhs Akl 817k G R Brassicaceae, Solanaceae, Cucurbitaceae, Leguminosae

P W by ML S ASCRER

Spinacia oleracea, Beta vulgaris, Leguminosae

1€kt ik} Brassicaceae, Solanaceae
A6kt SRk ikl Brassicaceae, Leguminosae, Solanaceae
Hi#} Solanaceae

Hikk. ZR #HP R B Solanaceae, Leguminosae, Cucurbitaceae, Raphanus sativus

2 RMEHRMAIE

R N TIT AP E 5, FLAE A TTHT

TG ARG R, 1979 45 L [ 51\ I i
/N (Encarsia formosa) FCEN¥E T % A R B
fed, JFAEdbnt. K, 0 Gl UL

304 4, WiAR AR R——RI (Oecophylla
smaragdina) KB i E 5 drad s [ 20 el
50 AR, S EMESN IR (Trichogrammatid)
B B H (Rodolia cardinalis ) dx K B2 & B

(Cryptolaemus montrouzieri) S5 RKFEEEH, 4kifi I3

% Van Lenteren!" %531, H AT 4 BRK &Y ] 2=
AR EE 80% A AR AR RS, TN /N
MW 2 A7 25%, B A/ HE 22 W Phytoseiulus
persimils) F13% JNEEZZ W (Amblyseius cucumeris)
PR T 12%. JTAFEok, o AN D22 BT T A5
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Table 2 The main natural enemies of greenhouse vegetables in China

HEFRSE HU Target pest insect

KHCELHL Natural enemies

2% ik Reference

W

Ief e
Aphid

FrEl
Whitefly

IH- il

Spider mites

il 1
Thrips

N

Diamond back moth

YRTE S 2500 A. ovatum

% 5t Adonia variegata

SO H. axyridis

NBE AL M. sexmaculatus

L L Propylea japonica

KEEJH B Synonycha grandis

T 7 /N Orius similis

HRUF & Aphidius gifuensis

/D Wikt # W% Diaeretiella rapae
SO H. axyridis

LI P. japonica

/NS TR, Delphastus catalinae
NBE AL M. sexmaculatus

¥ & NBEUH Nephaspis oculatus
EE T Scymnus hoffmanni
JIHER L Serangium japonicum
WEALII BN Serangiella sababensis
RIL/NAEWE O. minutus

N I Nesidiocoris tenuis

Wi 584 Chrysopa formosa

K¥Ws Chrysopa pallens

WiEF /N E. formosa

T RN E. Sophia
WIS IF N E. hayati
BB Amblyseius makuwa
Jé IRELZE U Amblyseius nicholsi
55 2L LW Euseius finlandicus
RIS P. persimilis
SR H axyridis

PN BRI Stethorus parapauperculus
XS Stethorus siphonulus

W NEEZE A. cucumeris
AR/ O. sauteri

FJ5 /NEIE O. similis

N I Nesidiocoris tenuis

HBLHLV S Eocanthecona furcellata

Dong, 20017

¥ 954, 2007
SO, 20081
SLTNESE, 20107
Zhang %%, 20071
Rk, 200814
2T, 200207

, 200714

KA, 199317

YFAE, 20091
Lin %, 2008“%
Lin £, 2008™); %745, 20055
SIS, 201077
Lin 2, 2008“%
Lin %, 2008“%
Lin %, 2008“%
Lin %, 2008“%
i, 2007°1
48545, 200887
5 R4, 20100
X4, 201159
CIQURES P IR
Xiao %, 201159
Yang 2%, 201159, EgA4E, 200457
RN, 199159
TS, 20075
ST Has, 200215
A 4EAE, 200411
SRR A%, 200811
FeartsE, 19892
A, 19971
PhH A%, 2009
FRARY, 20102
JEI DA%, 20024
8%, 200858

Zhang %, 20011

o

3.2 MAMEEXRMER

3.2.1 #dR#E pEBEGRA T, faEHL T E
H T eF B ARkl . EHAT, SRR,
IR P A R e YR A o) R it i S e LB s B R T

) R B A . 3 B BR Sef 42 AR LA 11

Mg Rrait, 2RME, CEMR
(Coccinella septempunctata) FFELLE H4366, Hod,
HA 2 R SR B G iRE . 31EH, &
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I O] A6 0 Z AR R 3 PRy ke 347 m LA 2%
01y G e 4 U PR S NS RY DU N BN )
e SRR B RE AR AR, R R R Er ML R R Bk
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FHT, SRRy mURIIEL =5 08 B R0 A AR P R AT 27
F¥Jg F-0fN&F}L (Aphelinidae) , 47 21 FpJE T
Bt /NG JE (Encarsia) , 6 P8 T 3% M lef /N g
(Eretmocerus) 7, 3825 Az Pk RS W e /N A B
AN E R B S TR TR T 1978 AR GE
SIBEANF /N, B S b RO R B AR B R T
T RER SEACT I T TEN GARE H AR 27 R R R H
JFTHEAT TR IR T HH R gk, B s
AL I ARy WEESEA G BB KT
AU E R Bl T/ VA KR B R, T
8 VR S A 7 R TR AR N TS, S T
ST, T /N R0 2R /N A M VR A5 TR BN R K L
B 16 280 v T R R T BRI N DU AN, UBE
Bf/INgE (Encarsia bimaculata) %95 B /N 1§l
RIE B /N (Encarsia aseta) W& 1A ¥ % PR EL
(10 5 2 oy AR R ETOY . o e A T A P R
AIE/NBI R (Delphastus cataliane) « JIfEIHL,
YWY Chrysoperla rufilabris . B ¥ Macrolophus
caliginosus[go] o LAR R eEENACh F, 0 AN Ah 5|3k
R JI R vb T AT A S0 AN oK mUBION
BRI 1 IRPA B\ 1T LU B R G (2 IR, i
G4 S W Al 6l s n ) DU T o0 8k mLIE A B v

S R 7 N i WA= =3 @ 2D\ 278 g i e W E A
ROR AT LLIEE] 94%Y,
3.2.3 r#FRE@L hE T 20 AL 70 FAUKE IF LG X
g EAT AP VR TS T A, B T — 5 B
005 (%) R 0] LA 4 DA il B T R EORT A AR R
Heo 1975 45, M Ei S5 | N R /N 2 i, I i e
FIHI N FUAS A 3 0 4l B i e D M 7 6 7 ax 4
T AEIX LA AR, KB, (Amblyseius
longispinosus ) L K& & Bl 22 i ( Amblyseius
pseudolongispinosus) 8] 12 )N ¥ I A I . Y
RN e PR s i R e SR VAINE N
CURC DR FH Tl = e . s K SR 3¢ Tl 2 1)
LERa T i, KA B AR L 1 2 100
(I EL BRI, 3 J8 it 1 B Hi 2 R
A B2 W L PR B MR, T AR
A B A=, v SR th mT DL Ok
g, VR B (Stethorus punctillum) FE
FEWE L (Stethorus siphonulus) W] LA ¥ il
F kG 2T (Panonychus citri) 9%, /N
I e TT DA B 2R R /N A 4 ) AR A o)
3.2.4 E L RE HuET, #GMHETRREAEE
£ U, SRS R e, wFoY gk SR R RO T
2 DUNE B N iR W i R R AR B IO
867%™ o i 11, Al g T LA S =00 1 IR A
] g e U A B Y g A R 01 R Y 7
(Stratiolaelaps scimitus) A IO FEHL L2 15 (R B 3L
TEF 47.16%!%. F il B Al U IR A RO T LA
PO U A8 1 (R B P R, 2 H AEE R N e s
FR /N il i) ot AT ARSI AP B 0% il i
FA IR EOR T /N, )] S [R5 8 ) LA
A 94.46%

4 RHEHEMAIZE

DR R BB TR 1 T B A A0 — 5 TR N [R] Py
FUE S ER AN A, DRMOR B R RAS A A = —
T LKA 5 s AR B v I P R R B B Y, A
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TR A = R 2 R G T .

WA R, e 5K AR AR N
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4.2 BRULEF

o [ R Bl R OB B R R ST A
B, P 3 EORE R BN AR FE I 46 5 ) BARAL |
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{E P PR E R B A IR b TR S B B, A
YN PR, SRR, HR
25 5 o R B U A P2 K AR B T A7 6 R B ek
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5 mAES5EE

B Ak 7 3 A KAk T B B
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Wi BT RIS, AR R Al ey A
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