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Ecologically based pest management: Key issues
and ecological threshold
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Abstract Sustainable pest management is one of the most important issues in agricultural ecology and is essential to food
security. Consequently, the development of environmentally friendly, sustainable, and effective, strategies to manage pest
populations has been a focus of research over the past decade. Research in this field has, however, been hindered by the
absence of a theoretical framework for ecologically based pest management. In this paper, we discuss the ecological threshold
and efficiency of ecologically based pest management, and construct a series of ecological indices for the ecological threshold.
We also summarize several relevant theoretical issues, including the population model, food web structure, spatial scale and
ecological energy. Finally, we discuss the future of pest control with the goal of promoting the theoretical development of
ecologically based pest management.
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K, BREUARRGEYIREFRSS A o i E sk
b, WIERE R B 1 28 2 #% ( Paoletti and
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Fig. 1 The relationship between pest abundance
and economic damage
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Fig.2 The ecological threshold of ecologically
based pest management

B . AR TRERE-RINETHRA, EEAHRA
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(Gurretal., 2003 ),
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RIEZ BRI P sz, R, ek
A= 28 R GEAE R RIS A 1) A LA R4S 2 O g
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Fig.3 The interaction among agricultural cost,
production and efficiency
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i (Matsuda et al., 1992), PIHIRRTE455A%
A SRR -IRAF 284 ( Lotka-Volterra )
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K B AR FEILHE 5 IR ME ( Hassell and Varley,
1969 ). KETEH M| ZEURR L AT, 29
FoAH B FH AL [ B0 4 3 2k 7, A0 figk B R
9 3 1 TR DL S ZR 5 VRN 2 R0 R B3 8044t
Vi U 4 ok e 36 R RO o 4 e 45 P i
BENEE o 0K AR R A TP AN RO 45 3 i for
S yfig g o HE A B HEAL RN B R 4k (Rand
etal., 2017 ),

33 BEAYN

B IR B W M T2 45 0 S D e A A g
% ) B B AR AR S R G i Th e A,
e IE R A F YR A EAEN, IR — PR
KB D RE R ¥ F X (van Lenteren
etal., 2018 ), iT 10 4FK, BFE YN — 2/
T AN A ) Z R ST RO PG R R, I BLXT
TP I A R 1 R ) e R 2 D A T 1 T
TR AR, B R R A FRE T EYM
ZIEI BN Bh SRR N . B M DI ReAEAE S
ARG OAZIM IR, (R ARG ik
— Pk = BRI A HE R R B 1 ) I 46 ) AR
Ja R WS RFE e XRS5 897246 ( Sint and
Traugott, 2016 ). #Fi¥h= 5 ML 4544 B 1) A
RIPRHE T 2 BRI SEL, gk, R, %
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FOEEFIHEIE A A W E 2 R B J5 W) ( Staudacher
etal., 2016),

3.4 RE¥M

AR AR AR N % AE 2 R A3 B RO T i
A E—AEEN R, RS ARG AR
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JE 3 A 1Y A () RO A AT 3 AR A 1 5 —
H, — AR 0.2-10 km 23 [A] 3 FEIAR &0 A7 3
W AR R ARG, SRS SRR 45 e 3)
R I 2 (1] 725 490 118 IR JE 50 07 DU i A R s 5 )
RERY ST — A E 7 TH o AN R R BRI R 5 DI Re 1)
REEBVAFEAR R 2257, — ey HEe J1 58 AR
i R A ] RUBEREK, iy e 0 55 1 RSOkt
/N 7S (8] RUBE AT AR 3 MR 7 ( Karp et al.,

2018 ), BRIIL, ZNRUBE 93 25 1 an el i FHAE R
FRUBE (1) 556 W 7T 0 2 DA 6 1) 7 FH 1) 2 28 0
20, 1 H AR S 0 ROBE 0N o 3 A AR
Wk TE RFPEEL ( Muneret et al., 2018 ),

3.5 H7SREF

fems e R REN ZRINEZ—, &4E
BRGIMNNAEIAFHE RRENESRSE T
LN, BRI 5E 32 BRI 5
Ho — 0, 45 RGE 5 IReNE B H
FREE R RER BN, i R IR P A S R G i
S R AR A RS W AR G ( Golley,
1960; Wiegert and Peterson, 1983 ), 5 —J71f,
MAEFRAE R E ML, ST B A SROE, DR
TR W B A AGE N 5 A SRR, AR B A
HEIREY ( Wiegert and Peterson, 1983; X
FIPRE #1990 ),
oS/ E RN PN e o G R Y NTTR I
REaE, HAZ AW BE AN Y T gm 2 M FE &=
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RGBT, KR R ES AR R R
JE RIS SR LA SRR RS A TR,
A T R R R R RE R B, ' AT
AV KON F R IR B A S RE = A 7
o LR B RR I AR B R R [ SRFI R 2L A R A
TRBE2F LS, 2 Lk i I H B A AR 5%
R B FRE T o (B Re R S8 vERR I
HAZIEE | OGS R, Ji Mz —AMRAE
1 58 B AR 65, H [A) A= 25 BE A 18 S0 T34 i
AARKEEE  EAMC AT FE AR A A RE IR
SCRN PR e B A AT T HESE ( Wiegert and
Peterson, 1983 ). Ifij F& B 763X J7 i AR R AR 2>
Yo A LK Bt Helicoverpa armigera (S
451986 ). #5 KA\ Nilaparvata lugens ( XUl
MR g%, 1990 ), Pei4fEdE Chorthippus dubius L)
M H AR Chrysoperla sinica( Gao et al., 2008 )
Fifa 8080 . Propylaea japonical Gao et al., 2010 )
1 RE T R o
B AR S HE A ) & R B SR R 1 Bl A5 A5
LN KE 37 )2 N 2 Fh R AR AR AR LA 1Y
( Gutierrz et al., 1981 ), X LA ZHE BRI
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3.6 =ENEit

AV 5 W25 ) 5 e R S R L R TR G
PR, ik HIVFEDSKE, e REAS2ERHA
TE R AR 2R i AR b SBT3 AR 2
P BN, SE g A SRR AR R AR B L
PTG I KB 2R, B 98 3 B S KR
WY AR SAEY AR n Fom - oE il %
BN, doe AR N T AR AR A Al U
Jar (XIBAE, 20005 BXEEAESE, 2012 ), 1% 2%
b s AR Y RS N R 2] = SR M,
AESIIREM AW L B, IIAEIER | GkE
ML e ER . PEEER . A RECSFEER, R
FEX SO T REAR W) AE AW A FE O AE S R G rh
TNLAREF , 38 AR B 2 ok ik 3 AR
W (BRYFSE, 2014),

ARG ZME SERREREZ B R IL
TE— LB, AR Aol Sl AR R
PP SR AE AN WG I 38 2ok 78 SR el i B A
BDEREFRRE, B LR IS B 1S Ry
IREL A, X LR RE A A R 3G I R E ) A=
DWEA R A IR %R L R
RBEFR AR S AL I & AR NS, 27
B 75 AR SO A ] R 26k Jn i 3 A A= 25
ECPrYE P STRUS-OUN P/ i N R I
% (Zhaoetal., 2016a),

4 RE

Zi b, F AR SR B AR ARER SR
58, SRR UETR A AR 25 R 48 1 AT R M g
%% (Rusch et al., 2016), FfH, fEFRELEK
AXRFEARZENERT, BIRASKE . #5
AERROR MRS TR A A S R K
— BRI A lh & R 1 8 (XSRS, 20145
RS, 2017 ), Hirp, FHAERMER L Z

A, B BB R RWE RS,
B S B il i e =i =R b N o N G
EEHATRHENEZERZL (Raymond et al.,
2015 ),

WAk, ERASEECAY BALSREN
ZEFRREY M E IR, A -
BAH- KRG SHRM B R, Hph Rk
AP R EZ A EEE N (Gurr et al., 2017 ),
X 4 B YA RIE R T AS RS
T RE I 8, AR AT REYIGE
( Lescourretetal., 2015), Jf H., 3 d A4S
MM RN T-Br, MJRER-H [E] -5 R
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[ RUE , SR R R B 25 5 e A 25
Pk NS84 % JE By B ( Landis, 2017 ; Stenberg,
2017 ),
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