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The theory and practice of using banker plant system for
biological control of pests

LI Xian-Wei PAN Ming-Zhen LIU Tong-Xian ™
(State Key Laboratory of Crop Stress Biology on the Arid Areas, and Key Laboratory of Northwest Loess Plateau

Crop Pest Management of Ministry of Agriculture, Northwest A&F University, Yangling 712100, China)

Abstract The indiscriminate use of toxic pesticides lead to high resisues in food, vegetables and fruits, resulting a
serious threat to the safety of people’s lives. Biological control of pests will provide safer food and a clean environment.
This article briefly describes the latest progress of using banker plant system to carry predatory or parasitic natural enemies
to manage pests in vegetables and other crops. Banker plants continuously supply natural enemies, and like a bank
(banker) to continuously supply currency; and the spread of natural enemies from the banker plant to the crop system to
control crop pests. We would like to provide the most updated information in theory and utilization of banker plant system,
and the most recent advance in using banker plant systems to promote biological control in China. We also discussed the
pros and cons of using banker plant system in integrated pest management programs.

Key words banker plant system, alternative host, biological control, natural enemies
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FRESA 4.7 {2 hm® 9 + o fE 0 AR 25, o g
ik 23.8% , H A% B0k o 1 R 2501 3 1)
44% . JTAER , T AL A A 2 I 2 4 7 R 2 26 ~
35 Jmi, Hoh 70% S i e RE A L8RS, fl T
A2 A 1 A AE G AR R 35 (pesticide treadmill) AR 25
(¥ ,2007 ;5K L5 ,2011) o AR, 7R HUHE H 45 ™
H, M R 25 B ih X o i s Fe s oL T, A=
B 16 W A TS T i S AR 7 R B

H Al = A R B0 A7 78 A9 45 KR R
i BRI RSN W AR 0 DA R B 2 0 R i R A
PYF £ 0] {5 ( Bliimel , 2004 ; Chau and Heinz, 2004 ) ,
Jo T T [ i R R 7l Al 3 A A R AP B B
TER B T AR A7 07 T, S B YFA 7 IR /N |
P T LB R TH 255 PR S R, B R
TR FIN, Be AR 55 05, EOE R &l AR Y B iR
AR5 o5 "V ZE T, i Holk 55 BOMETF &, 3048 A
A (70705 55,1999 5 £ R A= FLik L, 2005) o KL
B HOf A P R T TAE R 2R M T/ Xk &
Wi A RIS AL RE AR A )RR (HAE e R
EANRE 52 4 S PR i Ak, R I il T R AE K
16 B AR T S PR ALY, S E A ks B A
AR LG, 3 R B B H A 7 K A R T BRI R
TR 1 22 RE PR 5 T 22 BE AR ALK, TE s 2 R )
T2, 30 02 R A 7 FUASE A BE I A2 Al AR 7
K AL e A F AR R (7 71 55,1999 ; E
AR FBRIL, 2005 5 5 22 & A E LA ,2007 ) . H AT
HEF b2/ 150 b % Sowk 75l Ak 28 7= FEE 8
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(Weintraub and Cheek, 2005 ; 14 %= & fil F B %,
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¥, LSBT AR AR R UL, A, KRR A
PR K R o DR A IR A e, M i A
DA K% 7 ME LAB 5E o] B e 22 OR 0™ il K H i B
B LA A2 RN S AR AH RO 7 R SN
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R TR 5 25 5 N7, DT A8 A ) B 36 BB Ol 4
Gy A Y T O ARUE ST (Xiao et al. ,2011)
BT, B 907 % (2012) /v 44 T Banker F 4 R 48 K
FOREFHBUR , TR AR R AR R .

[l B FoRE Banker #4) 5 GEAE Jy —Fb K FHE 51
MR TT 1245 % BTG o B B &4 i 40 4R 1Y
D AEAS R B AR & G0 A AN TR A Banker 46
Y, BCR IR B ZE . TR BRI &R, 3R
PR 23 ) ¥ $2 41 Banker A9 7 0 o B H 1T 1k,
EZMEARARRHEY ) Banker Y154 19 Fh K
FeBih 11 Fh i (Frank,2010) , Horr, 18 i) A L
535 #r 4F Aphis gossypii Glover,6 i By i3 i i A1 Bk
W 3 15 5 36 MR A5 L Bemisia tabaci ( Gennadius) ,2
5 B 16 18 = B ¥ &\ Trialeurodes waporariorum
(Westwood ) ,3 1] By i3 . ¥ 497 5 fdf Y i) R Bl b 26
R 13 5 B & J8 B & ¥ Aphidius colemani
Viereck ,1 | W # ¥ Ephedrus cerasicola Stary,6 4]
B2 JE W ¥ Aphidius colemani F1 £ Wf 1 i
Aphidoletes aphidimyza (Rondani) ,1 | F} & J& f5f &
W A% WG WF P WE Lysiphlebus  testaceipes
(Cresson) ,2 #i|fF [& 2% 4 45F /N W Eretmocerus hayati
Rose & Zolnerowich, 1 ] & &% B Bf /N ¥ Encarsia
sophia ( Girault & Dodd) , 1 {4 U % /)N ¥ Encarsia
formosa Gahan,1 5| § ¥ Dicyphus hesperus Knight;
2 KB Y £ 245 7 B KZ (Hordeum
vulgare) ,3 /N2 ( Triticum aestivum ) ,2 ) B A= %1
(FHAARIE) 3 B E K (Zea mays) , 1 5] T oK Fi1 %
7 (Secale cereale) ,1 37 (Avena saliva) ,2 %4
T (Setaria italica) ,1 ] 545 2 ( Solanum tuberosum
tuberosum) ,2 ¥ Kz &t R ( Cucumis melo) ,1 ] T
B ( Solanum lycopersicum ) , 1 | #iii T ( Solanum
melongena) ,1 ] &K JK ( Carica papaya L.) ; H#Y K
RS S 4 18 f K 45 % B Rhopalosiphum
padi L., 2 il & — X Wf Schizaphis graminum
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(L), 2 ks ®U, 1493 2 ok &L, 1491 R T
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15 17 F1R3 (R R ) 4 BRI 2 41
FTn M A6 I ( Stacey, 1977 ; Hofsvang and Hagvar,
1979 ; Bennison, 1992 ; Bennison and Corless, 1993
Stary, 1993 ; Mulder et al. ,1999 ; Singh et al. ,2000;
Goh et al. , 2001 ; Enkegaard et al. , 2005; Yano,
2006 ; van Driesche et al. ,2008 ; Frank, 2010 ; Xiao

et al. ,2011) ,
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A R i R e E R (van Steenis, 1992)
F3Ah  BORF W R B R, A0 SR A B A fE
NG SEREEET EXN BN AT S E
B, T 22 BEARGE & T R 2 25559 . M H,
KB AERKRER Fior LT REFEW 2R AT
% F a5 ¥ ) 5 Wi ( Turlings and Benrey, 1998 ;
Caron et al. ,2008 ; Inbar and Gerling,2008) , /X4
R -ARGiE W Banker HH) & G0 & /N -2 KA
Wf  Sitobion avenae ( Fabricius )-1f & % R %
(Koppert F1 BioBest) & H i W F fx 2 H. 5\t 1)
Y0 H R ECA R R B X R 0 R S
P, Al 20158 1 45 T AE Banker 489 B Fh
PR HE KRB KR (Frank,2010) . 445, 15F &t
2k 2 X XA A F B E I 6 E, A
aphidimyza Tt £ BRI 22 5 BOH TR S 72 9 B >
(Kuo-Sell ,1987,1989) , 7 4h, B 0H F &5 W
R IR 5 77 B0 5 4, 20 2R R S0 ) = 4 2 A
W FE WA AEY EFE BRSO, (2) 2
LY BB R O B/ W) B R AR ) R e T S
FRI 7K AL 135 58 45 4 . Banker A 9 B H AT A2 KB
P o TR M ks A B O S T R A R A5
PR S5 A A A A4 A (Kim and Kim,2004) o it
G B/ BT R A R R AR E
BE 3 BETD AR A A S, 7E (A AR 0 AR
Wb A EFAAFEN T R, KT RESRA
FH A ( Hoddle et al. ,1998; Ode et al. ,2005), [
R 25 0 /N VRS L 2% 52 i A A B R 2R KR
H (Hoddle et al. ,1998 ; Chau and Mackauer,2001 ;
Henry et al. ,2005) . (3)VFZ W5 BA %Y &
52 A1 %t B ( Stacey, 1977 ; Hansen, 1983 ; Kuo-Sell,
1989 ; Biinger et al. ,1997 ;Schoen and Martin, 1997 ;
Conte et al. , 2000a, 2000b; Schoen, 2000; Goh
et al. ,2001 ; Rodrigues et al. ,2001 ; Freuler et al. ,
2003 ; Kim and Kim, 2004 ; Lambert et al. ,2005)
(4) E S5 HE (1 Banker ) - KR G A S
o E R - - KRR S .

AL, SE [ 2 Bk R A [ Xiao 55 (2012) X
UL B8R Ry R O ) 84 1 2R GE B ¥ i 3k b
B4 Ky B, V8 A6 ®] & Frankliniella occidentalis
(Pergande ) F1 3 Bl &} & Scirtothrips dorsalis Hood ,
JEWCE] T RAF T FIAE 8085 o AR A W5
PR 8 B % Amblyseius swirskii Athias-Henriot,
Tt B2 096 BB 6% 72 WL B BB b I O BT f A A

1 0L B BB R SR I TE — S, R T HK
FAFH MBS A AR bR A R T R R
HERY IS
4 RE

B HBET IR B OB 2% TR T LA
oA & 4 AL o 0 R 1] Banker 46 4 & 48 19 B A& 7
B, N, % 4 B U 1 Banker A5 4 FIR B0 B 40 2
F .o $EmE A Banker A5 ¥ & S8 0 &R FNTIZ N
FH R B0 T 3 A A M B R s R
TR AW Je H T B AT Bl AY AR W o R AR S
RS, B E BT Z B AR B G R . B i€ Banker
HE) AR ACE X KRBT R B YRR
By BT AR S W A B T AR R AR &R 8¢
HE ) R Banker FH ) R 48, 19140, Banker £
Yyt B B ARAT R KRR 46 % B2, O R A 1)
Yt4F Banker AHY) 55 J2 A nl B 9 BERL, 534,
Banker %) 22 G2 (0 0 5¢ 5 0 FH 5 22 A58 N\ O3 F R
L ) AT AR 1 1 46 R IR A T IZ R ey
AR 5 3% 25 ( Pannell et al. ,2006; Cullen et al. ,
2008) .

Banker 414 £ 52 19 00 5 22 1T LA AR B0 ARk &
g8 (il 28 sORM ) rb e a A A A e AL R R
gy Az e R B B E AT AR, R ELRIEY |
AR B E HL AR G AT R AR G T R R
AR AT AR Y A E AR S X E Y S o F
ifi B, B T Banker 41 9 1 0] L8 0 B8 1 R A 5
Z, PR e B AT DL SRS N B A e R R B SR
A 22 4% O 45 1 o A 0

AEYBIR ) L S AR L fE
HRRARE) LU WA LT, R REURE & fE
g 3532 3% B sE N ] o T Banker H54) R GE B IR F
R By A TR AR M B S AR O R R, 7E R
FEA R R T, 2l AT i BEAE B R0 & %
Gl Ol b T, T B A RRP R Y 2% R RN T O
RAMWISE Banker #HY) RV BTG HF B4t TR
WAL . T Banker FHY) R G A KA 0] Hf
SR TP AN B 0 B A ROCR R R g E AT
Banker fH#) 2 48 09 BF 58 R, AN AH W] L) 3k 21 B A
KGR WY R ARG, T H AR
i A1 1 T 15 A Ml 1 T 8 £l B A e
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