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Abstract Habitat management is one of the most important new directions in pest biological control. Through this
method, landscape patterns and processes are designed to optimize pest management on a large spatial and temporal scale.
Habitat management is used to enhance the activity of natural enemies and suppress pest populations through agricultural
landscape design and manipulation aimed at creating the most favorable survival environment for natural enemies, and the
least favorable environment for pest populations. At the same time, interspecific interactions are used to enhance pest
management. lIdeally, the resultant economic benefits and improved crop yields are sustainable long-term. The focus of
most habitat management research has been on understanding the role of plant-based resources in the biology and ecology
of predatory species, and the ability of these to enhance the suppression of pest populations. The core methodology has
been the construction and design of agricultural structures in successive spatio-temporal scales, which enhance activity of,
and predation by, predatory species in the agricultural landscape, thereby suppressing pest populations to the greatest
extent. We analyzed previous habitat management studies and found that just four plant species have been tested in the
majority of field evaluations, whereas plants native to the test area and perennial plants are underrepresented. We
summarize the main research into methods of habitat management, which largely advocate pest management by modeling of

“mosaic cycles”. Far less attention has been paid to additional ecosystem services that habitat management practices could
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provide in managed landscapes. The condition and trend of habitat management are forecast. This paper not only addresses

the biological control of insect pests, but also addresses other ecological services in habitat management. The function of

different landscape factors is studied and analyzed. The aim of habitat management is to achieve multiple ecological

services and to supply a theoretical basis for and the potential for pest management. We conclude that addressing habitat

management with multiple ecosystem service goals can decrease dependence on agro-chemical fertilizers and insecticides.

Key words biological control service, ecological service, habitat manipulation, landscape ecology, scale
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M SO Y B 2 AR A, A M BT R R ALY R AR A S
A AL AE A 25 B9 68 T, 25 A0l A= W) 22 BE A 3 T
W R W o P TR W A B 2 AL T B
AN T, R 2 AR 85, 0 He o R Y B —
YEY) HE 55 AN BE 4k 47 — A {d B A2 € 1Y K JLORE 7%
( Bianchi and van der Werf, 2004 ; #{ 48 48 45
2011b) o i ZAEYPIA RS EEUEY RSN
Bt 2R T B Al LA R AR 0 0 7 vk AT VR W 2R
S5 A A8 B AN B, Xk T R R R R AT AR 5 RO AR R
R L K B AT, o AR 2 LA ¥ A= B8 O T 58 X
G0 S AR A BE LA A Y AR 85 28 A ((Landis
et al. ,2000 ;Pluess et al. ,2010) . T 4F K, i &H WF
FE T BOFIWL I £ AR i $2 8 5 ek, DA R B AT R
F1 AR AEAIE 58 TR A, 3188 W ¢ I H b R 0
WAEA A A 35 (MR A 58 SRR AR 5 ) v st B¢
FRIAE AT Y 5 5 7R ARl 5 UL P Y AN (] A B e 7%
BCR 22 B SRR AR, AT AR AUA R
F 3 it A 5 R 3 ) B 45 TR 3R (R i) 2 I
eIt 855) A & A v Z W52 Wi ( Bianchi et al.
2010 ; Gardiner et al. ,2010) , KRELIGHFH, 5
MR L= 09 4 T B85 245 4 28 A x5 A ke AR LA e R
e EA HE MR WA (SR T A,
1997b; Tscharntke et al. , 2007 ; Jonsson et al. ,
2008 ) 5 7l A5 35 48 BEAE S DR 47 1 A2 W B 36 R T
Brz— BB R RO Al 50 WL b k47 2 A 35 R
PR URSTR DI ) | 7 | S S W B e R R B
( Abate et al. , 2000 ; Bianchi et al. , 2006 ; Milder
et al. ,2008) . A, A= 545 BE O R AT 4F Ok £ 47
PELE W By it (4 S 5E O 1w, 2 ) T Al 5
W Ry FEAT LR WY B 6 | 92 BLAE DR 4R D) BE 10 A AR
o R SCHE R AT AT AT 5T A BE Al |, 25 5 FRATT I
R AR, REIRA T AR5 A & R LA R
Ti s, DSOWL I ff B B 3 TS IR A B A B Y B AR
FJ5 4k, B Jm o A0 B8 A8 B R R I DA K Btk
Fr 0 R, O R e 4 o i R A SR S R O

1 FEREREEHHRS

A A P e B R AR O B AR AR W AR B R AT BN
TR, A T 5 A R W R ORE R R AR BAT
(Burger and Linduska,1967) . ifF 453 A= 55 45 T
B FNJT ¥k A A B T R RE AT R 2R
B, 40 Landis 55 (2000 ) Xf A 5C 5 HUAY A= 55 45 35 3
WHITTEIEAT T A48, A O 3 8 AR 35 48 30 O R
FEA IR IG 1 53 32, 2 4 G 2 2R Y R A0 A5 ()
e O S B K W w4 AR T, B nT DU KR
TEVEY) ROEE | HTA) RUBE, Al DL A 5 WL R,
Brewer fll Goodell (2012) MAEYI /== A WIBGIE S
A A DT LG iR iR T AR Y O vk A&
0 I Z AR IR S DI RESS G R, I OF
AR 3 A8 BOOE T R MR S A A 5 i SR O Y T R
RIETT 0] .

o T B AR 2 DL 5 A e R A Y A
TRRG R H bR, WS 25 R £ 3T Al SO0
(0 2 JE R A Jrg , (R 25 28 0% () R e, A 5 ) Rt
MHZERM,ESRERFIEZELZRNEZH
"R, AMNELEEINEFNEAZED R R
B —FB 53 DR, ARl X 4k 23 S A i HA T iz
0 4 25 R GE IR 55 A0 (B0 1% 52 Bk — 20 1) 7 B A
B (e U 0 2% 355 1997 a5 K BH 55 F1 i, 2011)
H 2R EREDREES RS NE
vy T (BRBH O 45,2013 ) o R HLAREE R
2518 1A Y A I ) R, AR R — 8 43 D A
RAM T EERGEW/EYHE TR, Wik, 1E#
AN E By A4 5545 3 (habitat management ) 38 78 K
s ROBE b k47 2 Fb AR 58 9 it A sy, B3 A
F T KB FRIFE 25 AT, IF [8] i 400 o) 55 HORh A, 2k %)
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YEWI & B A Jr , 25 8 R DA R R iy & HE 5 5%
B, DN (] 55 I ) b ook 3 dORpRE SEAT S . TR,
A B A8 3 S — M SR T ) R T v 5 W LB 1Y)
T, DLW A 54 Jmy 5 2ok R A B AT AR A
PRA BB, TR g AR b 5 R R
T AR S AN AR B BREY S AR B AR AE
Yy IR 5K R W A 2 A B 2R A A 2
Bt e AR S R G FH R A I RE, LA A
ARG nlfpaett . HH B I 2 MG R ROl AR
RGO KRBT 1) DA 52 9L AP BEFE ] (OB 58
H55,2012a,2012b) o AT UL, 3 A BE T AR 54 Y
T BRI £ ) 2 — bR A9 L BT A S, RAA SR
H HLRS A B P I 5 0 A I (R A2 ] L A A S
Y™ (T R AR 25,2004 5 BRI, 2009 ), 02 Al £5
Sl 5l 15 28 Bl o 1 H 2R AR 5 (Clark and
Dickson,2003 ; Clark ,2007 )

2 HEEEERANFEE

20 22 LIk, B 4Rk B 1k 5 4 29 4k 7Y i
R, 3 A 5 WSS R (1) 2 R AR 3 e S L
AR A A 25 R GE T RE AN AR W) 2 hE 1 LA S IR
FRESE ) B2 me SR T R N Ah e )T R

BARTL, 2009 5 K 2= FF A1 G B A=, 2009 5 BRBH 05 5
X 0§, 2011 ; Landis et al. , 2000; Bianchi et al. ,
2006 ; Tscharntke et al. ,2007) , REZWI R EWH, 5
Ay B AR SR A Bl 24 8 R0 25 ) e 4% 52 ) 35 o A
RO RSN 2, 38 2 R R Ak B AR 9 A1 Jm) 5l 22
SeOUL AR A W A B A AR ) ) Tl A B R R T
o5 RECHE 7% 1 2 A 4, DA AR v SR B0 AR W 4
T IRE , 1 AR &R (Abate er al. 20005
Bianchi et al. ,2006 ; Thies et al. ,2005,2008) , It
b, ARAE Y AR 55 L ) A e AR R IR s T BE 2 T 3
T HOR A B S i R DY R bR |
SR 8 S P Lk | K (/RS BB R0 PN S U SR
K27 I sl B HE T BE 0 IR BE AT LE AR AR A 8
WHREE T KBS YRS & 3, 244t
T REIF 0 8 Hi ( Tilman et al. , 2002 ; Tscharntke
et al. ,2007 ;Zhao et al. ,2012) , HI, AfTAIWFSE
B AR B B AU R A T A S R R B
FH 5000 ( U o7 22 47,2002 5 X 284 45 ,2012¢)

VT AR, B B 22 18 B2 N S5 WL B8 AR R T
JHE Wy ¥ E T RE R WF 5. M Schmidt 45 (2004,
2005,2008 ) 3d i £ 4F 1Y & G2 A 05T, K BRI

SOULAR SR BE 8 9 2 A 52 W 22 15F LA e R L0 R 5
A&, T L o 5w VA7 A6 AR 58 1 RUBESEONE, He v
T, 55 bR b B e L DL K TR ORI 1Y) R0
5. Thies 45 (2005 ,2008 ) W %< 21| 4 B2 [7] 7Y 5% 0
w6 Jr 78 Ak B f% 52 e WO PO Y Y AR R, HLBE S B
Hh 22 H L A9 R 300, 0 A0 ) B A R R R R
B 5 AR A (2010,2011a,2012a) J8 43 2 4F /Y K H AIF
FER T, A 57 WL A 2% ol AN ] S5 00 IR 7 7 AR ) 4
T AE RIS & 45 A — € W PE Rl A D) BE , 5 5 bk
b AT B2 7 K WY 22 R R b AR 5 1 n A W A
I B B, ORI B 8 O BE 8 410 o A S F Y
IEA IR R B A W 5 R A X R A 5 U
ARl 5 T 25 b A [ 1 7 W0 P T K 4 R 1Y
. (EWAT W T I B AT & IS WAS 7 5 &
FloRE St 2 (6] f 56 2 . Bl Menalled 25 (1999 ) 43 By
T 5WAG JR 5ok B Pseudaletia unipuncta )35 4 %
KA RIF MGG 0 2 2t 5 af A R Z A
WA AH E G A o Vollhardt 55 (2008 ) & B fif f4¢
b 555 5 Fe AN 5 WX A2 W A A g AR S AT
AR BER W AR TS A Y45
HIRERY OC RIBAF TR L W 4 i, (H SR b X A
A &R A 2B 12 X FF A 7] (Jonsen and
Fahrig,1997 ; Jonsson et al. ,2008 ;D’ Alberto et al. ,
2012) .

SOULA Jmy 52 e 3 R KRR R AR £, (B X
KRR BE AL, R UL THE1EY
A= ST RE IS 0 A= W 7 AR B A SR B B
I3 A 2 S WK JR 52 e LRl R 4% 6 ( Bianchi
et al. ,2006; B 35 7, 2009 )., WK BH 55 A0 X 0%
(2011) &5 45 5o UL AE 25 2 1 B8, R4S T S5O0 A% R
BT B T4 R SUOUARAE IR AR X 4 Bt
WURFAE 2 52 e 3 e by RECRD R 2R . X 4 F
MR 2 5L T SO0 AR A 2 He Bl b iy RS . T AR
eI T AR FOUAR R 1 B A, 4 T 3R AR BR
&7 (mosaic cycles) &, N 0 T 38 vw 18 2 1A /2 45
22 Tl AR 35 00 J I S5 BT P 4 T 8 e A AE I TR] 7 51 1
B v Ak 3 FR ( Wissel, 1992 ; Kattwinkel et al. |
2009) o IX il h FE 5 A PR R 2 DL I 34 2 A AR B
PR AT 5T A M 5K Jay X 35 1 AR 4 1] 104 52 o)
(Kleyer et al. ,2007) , [H i, Lk it B 3 5g 1 2144
F18 R AU A5 K R T AR Ml S WA J) AIF 5 1 7 SEL i
PLUEE R ANy 28 RO B g A7 A0k S A JRy , (75
A P R Oy kAR B T — Py 5
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( Kattwinkel et al. ,2009)

A B A I T SOOI SR Y B S A )
FEERGRE. BT 8L T 6 Fiiii L
) B SOULAR Jr R AR AR R 1) A A
15 E B4 ( biodiversity control hypothesis) J& 5 42 &5
HE ) 1 22 R PE B 6% A A0 b B IG5 o 0 fe 3, TG
P 75 KA A W45 E I g (Landis et al. ,2000 ;Zhu
et al. ,2000 ; Bianchi et al. ,2006) ;2) % 5 % J§ &
. ( resource concentration hypothesis ) & fi§ & f1 %
A AR IR A ) BT DR SE , 2 R A Y R B T fE
THHE O A FAE Y R R E R Y F
B EERGE A B TP AN BE IE R R R AR, iR
AT BB RE RO IS I, M AR B — R RS P T
A ER R ROE, vl RE s A A T HU R R
(Root, 1973 ;Estes et al. ,2011) ;3) &35 Hl {5
(natural enemies hypothesis) | J& 48 & d1 () & 4 F
BEZ B IR RN R FAE ] T2 R Y A B P A
22 W RO T H B0 4 ) A B s, POk A 0 R R
TEo A HE 35 BP9 A= 35 B8 0% B2 21 0 35 i 45
il B -5 5 (Root, 1973 ; Estes et al. ,2011) ;4) 4
132 9 H18 (habitat loss theory ) J& 48 4k 5t W 3k
VEW A 355 HOA e 4 457 — € 19 F Bl i, A BE 0% A &L
AR 2 45 R /RN A B AT =2 1) AF A — A 1B RN
(30% ZeAq) , HARVEY A= 55 L 72 B LA T 1, AR
Yy I Bl 5% 4 72 56 (Samways, 2007 ) 55 ) i 3 J
5 A 55 0% w8 1k 3218 ( connectivity and fragmentation
theory ) A JEAE W) A= 52 02 1 e R ETEAE Y -AEVEY)
A BRI 5L A M B, RO IS Y Y i A B A
ROAXE KB B4, 2 T BE 48 % 3 Uk 21 4 9
¥4 /E A ( Tscharntke et al. ,2002 ; Tscharntke and
Brandl, 2004 ) ; 6) “ #f i 7 £ Fi] f& 13 ( pull-push
hypothesis ) 72 55 T4k 77 A= 2527 B BCUE, 95 78 1 E] 51
AW 5| R A5 2 A 2= W B, i 7E A T AR B
W51 AR B AL Y BT, LT e & R
XiF 2 0 8 AL R AR DL S A T B A AT R, e 4K
IE B (Cook et al. ,2007) o MEAh, BARIE
JUAE R &2 HB A4 T A R (bottom to up)
A LT (top to down ) B, A A D B AH S AF
T TAE AH LR 28 RS A B — S8 A4S 331 R Ry 38 1) &, Jf:
IRZA RN Z B SAIE (Estes et al. ,2011)  H
h, e E AR AL R 2 R M2 AT AR 2
FEME DL B S F 2 00 3 A2 &, DLt o k
ANFZR AW Z R s A Y4 I RE .

3 AEEENAE

3.1 £EEEPHEEYHRE

PP 5 ) FH Al S5 00 rh 45 5 1Y D) BE R ) B
P AR WA AR B RO AR 2 R G IR 55 A
HEE T, RERHMEAKRBOTHENE, &
BAEZ Bl AR B A B HURCE (Tscharntke et al.
2002) , {51l 4 Ay A= B gy HLAg Az T R L IR AR
FyAbs . m HARW A — A A — B W, X
B[R] S R GE H , REJLF ok A A7, R 5|
S50 R B T A il e A% B A 3 A B P i R
HEBR M SE T MeAh, A 55 b A 9 1 26 AU s 7]
LU B B R B AT S ol 2 A= M Kk
TE -4 2F TIN5 SRS AR ) 00 9% % M Ok S 4R 3
T, IR B R PSR A AT AT AR R ARG ¢ L
i 7% R W v S BN Ak A 35 &R gt i 45 1 ( Cook
et al. ,2007 ) ., U0 Gohole % (2005) & ¥il ¥ & %
( Melinis minutiflora ) 7= 4= ) 35 K& VYE¥) i v] L X X
AR el S i (SR (ST R e
PER &L Cotesia sesamiae WP FE & fE EKH
B IXRRE Yt mT DB R R KR 1 fe 5 OF
H RS 42 5 2 A e i aF A . AR MEW R
S5 ] L %) R 0 2 ok DA B 35 ) B il 2 R T A ) 4
& I g8 ( Landis et al., 2000; Thomson and
Hoffmann ,2006)

Ty REAE W o 28 1 TG B 2 5 B Al 55 W v o o
TR 1R A G BE IH 2R o A S — D REAE W
LR AR EEARE: (1) REBRMEE G ML
oy B A B S5 B W B R, K B ) R IR R4 O A A
YDA BT B W), A I L BE R A A M R R AR
)5 (2) XL AH Y RE 8 2 R K f e R
EAEY)H A BECR, T H X 2648 & P B JUA g
TEAEBE BEH 2 (8] 47 H fe 3, RO B X SE A
M B HOAE S AU W, TE A W A BT b 5 R R A
RIS AT5 9K BE A% 72 At £E 458 v 4 47 K SR R 2508 11
R, — HARY A 5 BB K X S K R 6 i
WAEY RS, R E YR FE IR (3) RA R E
(10 1 B A5 HE) A S8 TR B B A X R R
F1%) ) L 25 4 3 K AT Sk o, LA R B T SR )
SRR 5 (4) BERE ™ A FE R MW I, X A %k
PEY) 50 A K K OA R A T B A A
Al T L HERL” BRI R X R 7 2k R 5 45 2]
AR 1) A= W0 7 6 28R ( Cook et al. ,2007)
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i, RS H b i 21 4 Fh I REM
N ( Phacelia tanacetifolia ) , 3% 2% ( Fagopyrum
esculentum) , 7 &5 Bk ( Lobularia maritima ) Fl 7 3¢
( Coriandrum sativum ) , ‘B A1 #% 2 U E B GE 4% 1z 5
R RN A, 78 50O b 30 X SEAE W) B PR RE 98
A R B A= W 4 F AR (Landis et al. , 2000
Kleijn et al. , 2006; Schmidt-Entling and Débeli,
2009) . X 4 FAEY A — 4 H S PR FiRfE
TEAR Z HoAt (0 DO BEAL ) , 40 2 4F AR R A /N K
EACSE . KA 1Y FE AT D) BE R W 0 %, BIF 5T AR W X
R TCFRRE 0 2 455 A PR 2 20 B 8 B ) — TR 3
BERYEERE T AR SR, A b E R A T % 2
ARl 57U r R 32 FE 43 R T R — T B R O R 1S S
(4% T 30 2% D Be Al ) Bk e 4 v A= W 45 AR TR
I IR RE I N2 5 30 25 o AN Frank 45 (2007 ) & BLAR
T ) Pl Ao B A BE 8 AT 50 AR 36 A S ol 20 B ) o
WX SEHT A REAE O A0 W R AL R A T AU
Wy LA B B IR IR 55, 2 A 1 2R 0 g i, X s
AW RE Y HOE A VW) b A TR AR 4R R AR
o

3.2 AREEDEMRTEIEITHRERE

AR 5 1Y) 2 TR)RLEE R BE R B2 ) 3 [ X AN [m] 2
FER R mAR K, X SRR A Sy Hae D Ak
RURN B FR D7 DL KA T M U AR G,
Thies 25 (2003) FJH] T 15 A Aalk 50 8 Fh a3 1] R
FEWESE T M- B Meligethes aeneus f{) 27 A R 5 5 W A%
JHZ [ H R, L 1.5 km 23 8] ]ROBE J& 25 A R
5 FOULAK% JR) AH G R Bl i g R, T HL IR
18 25 A e g SOULAR Jm A DG M B & AR AR T R =
[a] ] . Schmidt-Entling 1 Dobeli (2009 ) #fF 35 T
W e g R b O 2 S e 7 8 RUJBE, R B 1.5 km
18 ) RUBE P 3 m AE 4R 9 A= B2 19 Le ) g 3 4 =
AN W 1 22 P L R A 5 (ELAS [ A9 9 R o 5 0L
S AL ) 1 Y RO 22 S AR, W AT BB ) b O A 3R
B R BE 2% (Schmidt et al. ,2008) o 41 A BF 53
R AR 5 WA SR 28 AL T T R O 3 R
R A FAE AR A e 18 2 B A SO0 A%
JRi AL 5 A W) B IR 22 A Y A B R R O OC &
(With and King,1999 ; Parry et al. ,2006 ; Tscharntke
et al. ,2007) . 3% $EAF 5T R A0 25 8] RUOBE 42 A
[A],410.5.1.5.3.6.10 km %, £ 2 i A TR AR
JE AT 3 B SR 45 SR AN ], £8 AR B iy 4508 (B

4L 2012b) .

RUBE P2 A= Ve 5 5 Wi 2 vb A7 A 1 3 il
R B ROBE RO HERS , o0l i 72 5 A= W) =2 18] 1Y G
RWAE R AW A AL, LA B G 0 H AR, IR R
FOW L TR 5 A Y B I6 A B OC R Y 25 ) RUBE FRRAE 2
He W) 2 E I fE 1Y 3L Al T /E ( Roland and Taylor,
1997) o B LA, #EAT A b 50OULAS Jag 1 B 3 F A Jey
23 () B2 A IF 58 & — 00 5C B T 66 il 1) [ A, A
25 () RUBE (4 BIF 5 R 2% A 2 R S W s g 2 0 2
4 E I EE AU AT HE (Schmidt et al. ,2008 ; Eilers and
Klein,2009) .

R A Al S5 VL& 1 b 3 AL K AR 52 i) 1 91
EAZ X Al B Je WF 58 R B — i ) 3L, B 9K A G
AIBIEFE 25 I8 1 HEL ) 1 b 2 AR AR W AR 85 (B R 2
PEHEA B — RUBE 55 F i3k g0, 35 52 bl W0
S AL XS R A A A R B ROBE SO, R TE —
JE 1023 (8] ROEE T S W25 40 4 g R #E = i AR
M A e A R E T (Thies et al. ,2003 ; Brewer
and Elliott,2004 ; Bianchi et al. ,2006) , FHit,fFZ£
RUBE B AR50 5 W45 4 1) 2 ) 5 e 0 5 7 o) 5 o
A B 52 e, DT 3 — 25 i i SR 0 1Y) 8 1) RUBE
S LI SOULES M 4 ) R R A LA . TR SR LAY
235 M) RUBE TR #E A7 AN [|) 5 0 PR 7 i B G, A
RE A 30 i T 7R B R /Y 97 A, W) 4R e R R
BB 3 R ( Bianchi et al. ,2004 ; Milder et al. ,
2008) ,

3.3 £EpHRNTEERML

ARl 57U F A 58 BE R 1 4 T8 4 K 45 44 5 i)
& H B KA. Pluss 45 (2010) % B4 A
355 Ji Bl B AR A W A 35 RE 0% A A B0 i ek 1Y 22 A
P, TS0 W IR A A2 T F At 5 A i AE L SHE A 2 T
KA Y e AF H . Schmidt-Entling A1 Dobeli
(2009) k5T & BIAE W A= 35 J& 1 b e BEF A8 385 17 A
Py b ik 9 22 R, B IRl Al SR 00 B ROEE RGN
B A 105 km XM RUEE B3I SO R A
REAS A 2 A 42 = A= W) BT IR 8CR o Woltz 25 (2012)
UL I 1) 57 UL 25 g £4 2 (] P A B B HE 51 s 1 AR
Yy R B b R R W R 2 R K 2 AR, HLARS ) Y S
WA 5 2 £ P R W RE B S B UK Bl X T
Gardiner 45 (2010) % BLAS A 5t 0L 25 449 AE % 52 24 Y
U R LA 3 R B 28 Y R A ) R 4L, T L
A [5) F) SEHE F 5 00 R B8 8 g oz AN ] 20 R A
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FERAT I #5, PRI X 55 00 &5 44 i) 1o 11 R /N F
WA RT S5 WL 45 A8 o 15 19 RUBE o Purtauf 48 (2005 ) H#5
T SROULEE K 55 A LA X 8 R SRR 1Y) Ak 5 AR
MRS MR AETE e R E W A S R 2 R
A mEA I RE, A HLAR L WA 35 38 = 1
WS P RS

— kUL, B TR S A AR T T T
75 20, FE A 500 b ™ i 2 18] R B 2 1 E 1, ]
TN EE B VR 0 A W) 2E BT R B 2o K, 7T BE 2 3 L
KA FE T F8 85 8y 10 R 25 4 15 K B Rb B 1 1R
(Bianchi et al. ,2010) , T ELA% b 5 30 % 11 [A) B[]
R B2 B AR 0% D) IR T H i B RS T R A, B
A 321 2 1) A% W RE % 15 i 22 WF AT RO H Y AE T
AR, L A 0 H 1) S L, XM A R A5 TR R
REAE 1IN AR Wy B 6 M RCR . AR, 1 A A 57 0L
rh A B B 10 25 [A) A Jmy , o O R 4R B A Y R

WAL,

3.4 ZHEIBEBRAMBEHE

A 5 WL R AR 358 B B ) B[] B 285 (] AR S 2
R R R R R A9 2 3 o Holland 2% (2009)
WF5E T Al U b A T 5 i 58 A B 2 Bl 2 0 4l
P R R R, R AR AR S—6 A 4EiE
R B R I, A TH 5 30 B B4 I 2 0 T A A
A 5 A= W B 6 DI BE . Frank 45 (2012) % BLAREAE
Wy A S5 ) Fof L A BRGSO TR AR 194 2 55 o AT R B Y
S, R 2 ~ 4 4R A B A8 X K EO R A R ey

AR F e O, T 22 A5 P ) I A o A 4 FR ) 22 T
¥, Thomas Al Hoffmann (2006 ) 3% F T K & i
Fric- B R SEAT Al 50 P KB e B T O
A, WA 88 K BBl 28 A8 AR 35 BE B AN 155 1Y 5%
B, 54 9 R AR AR W) A 35 o L T I E AR
7/kases Ak i = e G L N ' N CTDANY - S
RIS /I 0y B[R] RUBE B 7 R B A X b B 1 B
o P, ARl 57 0 3 AN ) ol i A BR i SR A
WYk 55 0] B8 25 4k R B 0 R SO RE I, AT BT AT
F T % ¥4 W B 18 AE B (Tilman et al. , 2002
Werling and Gratton,2008 )

TE A AN [7) A= 58 v A8 400 1 0 e 10 e U RE 06 A7
—JE BRI [0 2% , [R) Ab DL K i3k T BE 2 S 2k
5 1k 1] 3 2 T 48 0 5K B0 BE T A T A AE £ FhOR
[Fi) 49 M 3010 £ A 400 BB 06 A 2880 1 ol SR TR AN T A4 5 B
Yoz 6] % B, 385 K &Y % #% L 2 # ( Bianchi
et al. ,2005 ; Brewer and Goodell ,2012 ; Zhao et al. ,
2012) o fHIX A 5O T 75 2L X A b A= Wy B U
AR, T X0 A ) 0 M S0 1) o 4 4 o L B A% A
] P 91 b B 3 34 2 B B ) B U S R BRI, A
RE AL fie o 3 R B9 A2 A A o TR T L, S
WL BT rh S A SRR 6% A AR 4 AN [R] 1) 40 1
BT BE M 2 6] B e 3% 9 1 fE F (Kruess, 2003 5
Poveda et al. ,2012) ,
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Fig.1 Habitat manipulation and design processes of biological control based on landscape scale
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SRR (1) .
4 RE

3 P A= ) B V6 ( conservation biological
control, CBC) 52 T 4F K A= W W7 I3 A & 14 38 1k 42 F1
BB, BT A B R K Y R R 4 R
IR F AR A DI RE . Horh, Az B A PR fR i
VPR EE TR —, RE Wi EwiaEy 7
A 55 A8 B R R 45 ) A9 A7 B ( Caballero-
Lépez et al. ,2012; Chaplin-Kramer et al. ,2012)
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7 I — I A WF5E (Bianchi et al. ,2006;
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i J7 PR T AR B BLE KW ) (Landis et al.
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et al. ,2005 ; Bianchi et al. ,2006) , SR, 4= 8545 HH
(8 5 W AE i 8 A ) 8 6 0 W] B SR AR AEAR 2
Tk o8 MR AL, 5 B i AF 58 Ak 5 0 h
AN [R) A 35 B e 1 2 10 HE 51 DL K i ) 95 A R AR 0
HU KRB R, AT D BE R W B L 2 b AR A
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WLE £ BE AT 2545 4 TR KL R, 2 R R A 8 e
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JoT P A 45 T ol 1 2 ) BB e A T 2 2 1 I TR) ) 51 1
T BB — Fh 3 5 16 3 o B ( Wissel, 1992 ; Brewer
and Goodell ,2012) . Xt b & 5o 1§ FR A 43T 6 W, 2E
355 2H n 1) 25 (6] HE B B8 98 52 vl 1 A= B8 vh KB b
S LA e Z2 REAE DT X 3 M A B 4 ] 7 AR R
520 ( Overholta et al. , 2009 ; Letourneaul et al. ,
2012) , i SR X ol A= 5 BE B 1 25 [A] HE 3] 0 — b i 25
18 S7OUL A R A (D 28 5 WL ), B ] 3 T 3 el 0
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7T o7 LA AR Ml 57 08 36 4% 1 O et &, 3BT AR 4 1Y)
SRR AR S IR 55 D, o B S &R AN [ AR
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RRBITERE, ik B 2 H bp Az 25 IR 55 M (6 0 58 32
MR 2 H e Sk Al A B SE AR 4R (Kleijn e al.
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