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Advances in the integrated management of wheat
pests based on ecological regulation

MEN Xing-Yuan'~ DONG Zhao-Ke’ LILi-Li' YANG Quan-Feng® ZHANG Qing-Qing "*
OUYANG Fang® LU Zeng-Bin* LI Chao' YUYi' ZHUANG Qian-Ying'"?
(1. Institute of Plant Protection, Shandong Academy of Agricultural Science, Ji'nan 250100, China; 2. College of Plant Health and
Medicine, Qingdao Agricultural University, Qingdao 266109, China; 3. State Key Laboratory of Integrated Management of
Pest Insects and Rodents, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China;
4. Maize Research Institute, Shandong Academy of Agricultural Sciences, Ji'nan 250100, China)

Abstract China has the largest wheat growing area in the world. Global climate change and changing agricultural methods
have exacerbated pest damage to wheat crops in China. Chemical pesticides are still the main method of controlling wheat
pests but over-dependence on pesticides leads to a series of problems, such as environmental pollution and pest resistance.
Chinese scientists have developed ecological pest regulation technology and established a wheat pest regulation system based
on landscape design. This paper summarizes advances in the use of integrated pest control to protect wheat crops in China, and
discusses future prospects for research on the control of wheat pests in light of overseas trends.

Key words wheat; pest; regional disaster mechanism; ecological regulation; IPM
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ik, EId RN HAS RS L REEE 2,
WU R T /NS RGP HAR KB E
YERS ( Tschumi et al., 2015, 2016), X4 (2001 )
TEEHZEAEIAPE (Integrated pest management,

IPM ) HYJEAN E, PR T35 e Db AR 2
W, B2 M A SRS B R — A T 3 Jre
B DI A FH SR 25 [alVE B . AR IR B 4R
T, EM2EE RGW 5 T Ak oW/
i K H { AR R E AR S AS [ VRS 1R] | 1
Y SR A Y i (Menetal.,
2004; Dong etal., 2015 ), f#Hr 174 HI5SE L5
X 2 H R A AR B R (S A

2016; NKPHF%45E, 20165 Yang etal., 2018; 3K
AAESE, 2018 ), EHRIHN T AR KR ED)
e (FUIESE, 2014), BEE THFERIEAH T
% (Dongetal., 2012; 7 RIE%, 2018 ), &it
FILH e T 22 3 RO A S PR R B AR R R
ARTR, 5 TRE/INEERPHGHAKTE.
I, A SCKZ5IR AR R TR E/INAZ 5 R B B it
&, IIETE RN FHURBN R R, R
3 [ /N AZ 5 YA H Y ARk & R T 1]

1 HREEFRNEZEFRRETED

T, FRE/NZ LR WER 37 F, Wk
IgF . WK . REHL . GZWR | ZEFTRE . MENG IF
SRS (BRI, 2013 ), i 2006-2015
G, 4 E/INAE F2 B E HO R SE PR e HE S
— W (FFHaFEmL 93.28 Jimi ), H
YR AZ £T IR 25.56 J7 0 ), SR J5 S M 2% H( 11.13
Jim) (XUTA S, 2016 ), X265 ARV HX
SRR AEE, ARG R B R R, S
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- 5 AR A SRR, RN 1991 4E |
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1.1 EHf
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B, 20 HHE20 90 AFARLIK, 220 A T AL R 4
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b, fn 1995 4EFD 1999 44355 83.2 JT
82.7 JTME, (5 /NFE g B AR AR Y 1/3(
MEBAE, 2006 ), 21 2034 WFr 45 242 IX AT 5L v 2
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1.2 pERESR

IR /N W 3 A R OB 1Y) A7 4T )
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e TR A W R LI L, F2 WO A R
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JEE . e EES, — B0 10%-20%,
Y=, INEWI R EORON RER kA E R,
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ke, 520 e 50 4R L, HRAIL A M
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[ 2 X T2 221 W wk b 2 02 22 I vk
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B FH [ B PR 5% 25 A e it 2 3 il (T i R 5%
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A, 22 Pl MR E T R | LB X B K T
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INAEIE R EOK (L EWAE, 20145 TLFEMRAE,
2014 ),

1.5 Hiip¥EH
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I, FEBIR/INE FEH AU R, 552G A
e RT3 e ) W T A B 44

2 pEFHXEMREHE
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s fb B LAY FFE . OuYang 55 (2016 ) 3
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T e R4 3R S0 A8 - 5B A A O A 428 R R ol
PUEFERT, M —FCARES d gl B B e in, XoF
JINZ 11 £ TN EE o B i e ek A2 S R R
W Bl AR T 22 WF R S50, IR T S R A 4
SSF ARV AR DI S BE RGN, 2 A8 I R — SUF g A T
e 38 ) B S FAE (Ma et al., 2015 ), KEHFSE
T, N TN RRARE , A S ) A X
i, 4020 #2850 AEAR, A2 L0 R e ARt
X A b AT e S T b sg AR (i B b 2 36°
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o, A T SELZE A (5 ) BB T L B 4
PRALAE ) SR M A2 T A e & A 1) S 2 0L
7 (IRARASE, 2018), anX£E4e4E (2010) &
PR SCLSE # 23 RE e 22 WA A2 BBt a] , 52 2%
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3 ETESBEENNZERRS

2N
/A

Pl E B ZEEBE (IPM ) AR AR 2 7E
e KPR B R A SRR 2R, 28GR RO B
G BTG . PR iR TS B TR A i, 2
S NAFITFEREENES RS, iRl
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K AL (FHEEE, 2005 ),

3.2 FIR{EMEME BRI R

ARk, FREFE R I RGN LRGSR
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(BRIEARAE, 2011 ), /N TSR TAIEFI/INAE - K
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J1 (a4, 2014; Zhouetal., 2016 ), K
HEACA Y7k Wi H e /N2 i s 5T sk E
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2016 ),
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WG E I T (CATIRE45 , 19965 T RAESE, 2004 ),
FEAR T R R R A PRI AR, AR
HH ) S i A AR B A R ARAE 0 , 35 mT e e H ]
TR AR B2 B IR RECECR, R |
SRIESBI AR A RGP A TEHAEY
Biii6 o QNFE/INZZ B 2 S5 IR A 45 46 1 7 ol 2R
A RUAEIURL ) RRAE EIAPR AR, NI
BT DA BRI A s E (IR, 2011;
Dong et al., 2012 ), 16115 5/ N4 45 Fiid e
H8 IG5 8 &y s R R R, S 22 KA
BEERIE S 2 () 75 25 38, DT A1 1 22 0 A R 11 34
K (Maetal., 2007 ). AE/E A5 H T2 5Tk
A AEAE Y AT DA R BOR R . 14k
RN ) A M 1 3 1 3 AR i 2%
A, HRETEARB ., RPN 52 HAE
AR T A MR TS S L A A
ERY HLA % (SKABERSE, 2018), M, Af
DAAS HH 0 5% 8 N7 A 306 118 A 35 o KR H ) 8
G3AT, BN B P A KRR, R 2 A W B
1A

TR A3 305 14 ) R 400 2 F T DXl P A HH 55t
N T A o SRR ) — 34 . DO REAE Y38 H
P RENS AR R RGE G ALK S A% | R ol 4
Yt . it i e K ORI S
FRIE (MRS 2013 ), IL4EKE, BRNJFRE T
I Zh e AR B O JR 22 T A AR 2508 45 1) 3 SR A F
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WERI/NER & ( Tschumi etal., 2015 ),
MR BH % 4 1 8 1l H TR E AL T /R - oK de 1
P T BEAE W I , & BRAE 22 T T % bk —Fh
A WA 77 R KR R A DI REAR ) i R Cnidium
monnieri, AJ{HKEL R dURATE A, BhHE REEL
MR AT AZE HA5E | REAS W 25 dE R AN
i AR ZS R G0 R) R R EVE R g IR IR i LA
FRAE R BEARTT | GG TESR . PR AP . ke
Fob A A5, 22 T ) 0 e e PR By 3 R A 2
M) —Fngts, A B FRER I b
R R A SIS, B EENL TN E .
ABMEFESME (B RIS, 2018 ),

34 RESURETERESER

KRBHF5% (2016 ) 5 wiFAh T4 S0 Ak
T LA RIS R 2354 %o 22 e e JFL R O
S BOVE R KN, 2 B = 2K RS S (R %o 22 o
SEMAAUE R 9.81%, TMXT H AR K B S A 42 If 27
A AR A SE IR AL E Y 47.86%F11 25.87%, [HI
efb A 5o s AEY 5 JEVE W A 55 0 A SR BE %
P DXl A FH SO0 3 AR R EU AR iR E T
FE o S L2 s PR 2853 hi) R 5 A\ 2 T P s i) AR
BEEE (855, 20165 Yangetal.,, 2018), &
= B AR 5 T 22 W 3 ROA B R] R e
PR S LG R R T A H ISR (Y SR A
4, 2010), [FIEFREE A FERIM, FFAEEXT 2
WO () 25 A SR BT ( Zhao et al., 2014 ), &I
UL P 118 e FEL A DO %o R 5 HRL i A 27 A B AR Y
S0 (Dong etal., 2015), MROREEA B TEZE
547 3 (o 200 R A 8 A i B B A T ST R
A 55 L2354 1) 5 i DR 38 6 AN [ o 28 1 3 e 5
M AN [E] , H P BESR TE R . BFHB R S e
M 22 FE S b AR B ZE RO &R (R ak:
SE, 2018 ), 15U H A BRAR AT FBE PO AR S
K35 1T R A 5 /N LT R ) & A A P B G R
(F¥ERAE, 2016 ). HHTASFEFPZEMF dURTR
B AN [A] RUBE R X A HE S5 L5+ 2 R g AN [
PRI LM e A S 0 4 T AR A DX 3R P 3 o R
MR EAE 2228 B RUEE T 847 ( Zhao et al., 2016 ).

3.5 FIR#MEREE

KEA 70 FARLSK, —LH X WA T 4
BEARE, AR, FRIE 2009-2015 4F R
B MR ETE AR 1 333 07 hm?, R MERHE
A o —BEAE AR ) R, U AL R E N E (5K
PASE, 2006 ), AP RRIPERHMERN EZER,
G b B R O EE , A A R
HURTREAT SE A o AN Ge b A /N IR 4y
(LA, (HAFFSE & B Ge bt T 22 sz it i
G R T A BRAR T /INZZ WK e i 5t
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TEAUTE & SR D8, e 22 8500 2 D g 4
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Fig.1 Ecological engineering for wheat pest management
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