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Abstract Pheromones are widely used to monitor and control insect pests. Without considering specific pheromones, this
paper discusses key considerations for deploying insect pheromone attractants, including dosage, height, position, product

categories, influencing factors, dispensers, coverage and duration. Suggestions for further research and future prospects for the
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application of insect pheromones are provided to improve the effectiveness of insect pheromone products.
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FEGIEFIRRE ], 7 X 0 7 2k R R A
(WFRFEML SRR ) TR B AR (A
HEE ). PEE B R KEFUE R S & A
R RS AS AR A, D HE B AR S AL
23, HOR A A AT 3k 24 ) 5 A —
BTk (fEREESE, 2003), RfiE AR TAE
FHB 1, BRISIEARAE TR m2ER, R
AU E SRR B PR BT i &,
Z2 MG N T OB A5 R FEE 5 1ER Aai &, £
FERVNAE B R B R LY ARG 1555
(MG, 2021), THRACHCH AR E I 7E H
[ETR=Ta s N VAR =97 Y e A EE Y = SN (e
RSO PEAS B R AR, e, TokkE
Ep )i T e R RN E RIS E I
el 75 Afl ik A RBCRE T R, % M ) M R
N, e R PR B MR A A e g LA, R B TR
WHAE R, LSRR By B 9 EAPEAE,
2019 ), AXFINE, FIFERITEIR E 23 B
WS LA LR IR sy, 5 [5RI7E — KR Chilo
suppressalis, FHA# ik Spodoptera litura, /N2
Plutella xylostella , % #b #% 7% & Spodoptera
frugiperda, £ KIE Pyrausta nubilalis, 32 [E i
Hyphantria cunea . #& & X 4+ Monochamus
alternatus, f%/N3Cis Bactrocera dorsalis F15%/
.0 Grapholita molesta 254 Ak 41 HUfS T
BRI FHARSCAR , T a 1m) 1) 2™ it 2 B0
AL/ INED O SRR L B A A R DL e Y o
o, A WL ARARISHE AR He % 2 1] 07 it A
Frift— I % o

B 5 15500 AR [ 0] 7 B T L i, [
N A B A R 2R ) e A T R
RS, EEERETIE R E
WHENE . B AE .  ERAR S A X 5|
W S SE A A, SRS A ) A L
R N TR L A A ] A B R A
Ml PR 2 45 o HUE:, ZEAR IR AR L A S AR 3 He B
BT, AR EEEAR N ST, o
FEERA 2SS, AR R HRE B RN HE A
HEAL, I XA (] DX SRR AR 35 s 7 5 B AR AR AL
PLRO B HAE B 2= 7 i g B P A8 A bm AL
TR TAZ AR Skl i kT

1 BRERFEFMOAERZ

11 RHERHERFRHAR

111 BHEEZRSIFFEMNAE BEBARER
Ko7 i T3 BB W A G , AN
B AUE B 5 1A i 2 2 R TR 75 Rk (%
1)o ANEEXF AR e 36 [ AR S 6 H H A
[Ei754 e [A] PR 0.03-50 km A2 | i HoAE FH 237 T
RS A7 T AR ) A A R 22 5 (e R
&, 1998 ); TMEF XT3 —FP AR E HUR L 9T Rk
P AT O i A R DR R T T A W A
BESAS Tl AR AR 50 m, B AR
AT E (AR5, 2019; XIZRSE, 2019).
B, oF ) b ol o AR R B 0 B R
ARG B R R R AL, oT AR
AT LRI RIOR , A SO T LA 22
MY FE 5 A7 i A N SCHik , & BT X6 [ A
R [EIRR E 5135 7 A8 R O A A
ZE5E . Mk B, ok A TR RKIE RS RS
BRAGIAFE 3 FiRE e R 30, 40 Al
50 m 1) 3 Fh (i AR, BIRA7 AL 3 A i
( ¥4, 2016; 5k 4 B3 45, 2018; #{ (¥4, 2020 ),
AN b, AR R B RSB AT, AiRiE—
FBER T AR FH 3 B Al 2% 15 AN/hm? sl il LABGS:
IR (HBRAESE, 20005 BRINZ4, 2009;
THEAESE, 2009 ), A A @ ITE N i B
A AL 100 Nhm? (20 H 4 2014; 15
BEIRAE, 2015), 7RG/ bE TAE S,
LB A B R 60 Nhm? ([ R
45 2006; RIS, 2013) 1 75 AN hm? ( FRi
A, 1995; #R N4, 2009) B EHA A WA A
RO, AR TE = B B iR A7 /N S v rp B
fii45 (2019) ffi FHiFE 20 30 Nhm? )4 %
JE -t L i SRR AR 29000 R o M R
SRR B IR, B E5E (2018 ) FECHENR H 4%
OIS BN 7.5 AMhm?, Z530Hi45E (2012 )
HBUAMEM L, 22,5 £/hm? N,
BEXT AR FUGH RSO 7 A R A
BEFCM R, AT bR AE R 7 b
HEARCH T B O R, R B A s A
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*1 BHERESmHHAE
Tablel The application of insect pheromone products

ERINEYSE g HUARE T E ] Z7 30k
Insect pheromone products Target pests Appropriate dosages References
15 F I 1 1k Vel & A1 0.03-50 km FRIRBLAE, 1998
Attractants Hyphantria cune Trap interval 0.03-50 km
b B Bk VAl ] 50 m fiffhaF, 2019; XIAAF, 2019
Spodoptera frugiperda  Trap interval 50 m
AR VE#R 2 A 15 4~/hm? FREAEAE, 20005 BIEHRAE, 2009;
Chilo suppressalis Density 15 traps/hm? M4, 2009
VAR 100 Ahm®  RICHA, 2014; VRIS, 2015
Density 100 traps/hm?
T /NS Vel 4 1k 60 A4~ /hm? fliZkEK4F, 2006; K5, 2013
Bactrocera dorsalis Density 60 traps’hm?
VEH28 2 R 75 4~ hm? WRIGASF, 1995487175 %, 2009
Density 75 traps’hm?
VAR E B 30 4~ /hm? LA, 2019
Density 30 traps/hm?
R VEAHA8 K 7.5 4N hm? b, 2018
Spodoptera litura Density 7.5 traps/hm?
A 225 /hm? AR SCHI4E, 2012
Density 22.5 traps’hm?
B 15 7 i VN CT FHE K 495-600 AR/hm? KA, 20215 &MERSE, 2022
Dispensers Grapholita molesta Usage 495-600 dispensers/hm?
R FH % 600 AR /hm? PNEARS, 2021

Cydia pomonella

Usage 600 dispensers/hm?

15 M hm? (ZR3E4, 2020), 4 AHS0R AR 4
ST PRE L R (B A, 2017 ), DL EAT
o R MR 1 i) S I 68 B R T A R 3 P Y
U], AR R T8 B A SR A AR K 22
S, HENARS .,

112 EBHRERZxEAGEHA=E FKENH
B RLAAY B HLA E Rk i 7 R B AU L
HASER 2% Cydia pomonella, 2 [ 7= i U TE =
IR O 2 ( BRRE ) 2250k )48 ) S 35
BL/INEC HOPE(R B R 2R 1045 75 [ P ) g P A
R EC NG —, HHEZ N 495-600 H/hm? (4
AIGEE, 2021; &MERSE, 2022), BUNE LR
TR S 5 gk A 1) 8O A B 1Y e — R i B
IR R AL RE . RImE, dA RN |
KRk . TAREE | RRLT A L 2K R A A
0 A5 5 RN FH o T B AR AT T AESY, 7 B A
Rk R AN, AR | SIS

e (AN, 1987; FKELSE, 2006; £
¥4, 2017; PRE &%, 2019; #3045, 2019;
MESE, 2020), DL b Ko™ i i e ik B B
KRIL R, HHEERE D,
113 XTEHEEZEFMAENEN REHX
FREGIE R R RS B Rk m e
BRiE AN, G B R S e bR i
WAERYINE O IEHE PR b, B T DI X R
AEBERE I E 6 D 0.2 mg ifs.ts (Z8-12Ac : ES-
12Ac=94 : 6) [FEMIHERCREL, iR
(46.75+7.14) 3k, FHUOZE 24507 (Z5IA]
84,2012 ) BY/INVE U HURA ) 457 1) 7 245 B 200 mg
(A X4, 2022), 240 mg (GitiG4, 2012;
LMERTAS ) 2022) F1 270 mg ( XHJ54E, 2016;
ARICHESE, 2020) SEZRORRIFAS , B LAY &
-l 240 mg.

SR PSR SRSl i AR A E L SN E Y = B e N v
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FHESCRANMET 2R , S WA BT 7™ i Il
FORERE L, SR AL R IR (RURRER N
2yl ) R P B I . TR
B AU B R B Hh B B AS A R AT
W — BT . IR o

12 RHEEBHRFmAAZE

121 BHREBZRSIFFHMNAZE REFER
51 e s e R e, TR T
fife 7 I SRR 46 & I o A T B AR 1Y)
M, HMEERE R, BE - E .
(eSS Ew T RIS I EY S b7 Bk
WA, SRS Bt S A
AL B RO 18] ) PR B SR A DR AR 4 )
VME B2 A0S R (Reddy
et al., 2009, 2012, 2018; Mori and Evenden,
2013) , AERF VISR BRI 7 S e
AR S 1 S CE TR T

T AL B R B R SRR, A SRR ARSI
W EEIE S 1.5-45 m G, B RREm
M % (P55, 2017a), i pe s BE sl
IR AR, RAESC (2017) &%
B TAEY EER 5. 15 A1 30 om 3 ANEIE S/
S, S DL SR i D AR R, i TR 15 om
BSOS T 5 cm A1 30 cm; DAAEMESE R 35
F0F, 75 A A R R
ARSCRREE R 0L E B R R E BRI W
N, RIS R G B R,
i — DA S B R A I TR R R
R o USR] A SRR 50 B X s A e 54
RS A s . R R S RS [ il
M, FERERGAHITUE, MREME
fethpe 2 Sk, R & 7 H R I N PSR
1212 BEBHEBRXRSIFF-SMEZEMNE R
5 BEL A L B B AREOR (£ 2),
EHUE B RELIAER MR T 7% 2 BN

1211 BRBHRERZRSIFFRNEESE 5 DI 07 A, ARG ZEOCTE /N DI N B B
*k2 BHERHRSIFF-RAAE
Table2 The application of attractants
Mg HbRH R 5 H 272 3k
Application Target pests Appropriate usage References

I Height 25 [ 1 i
Hyphantria cunea
i 7 NS
Bactrocera dorsalis

FEBSHLIAT 2 m Fl 4m
2 m and 4 m above gound

M iR T 0.5 F1 L.Om, @SR Foh 15 R 20m  ARiERAE, 2005
Low trees: 0.5 and 1.0 m above goround

HEHE, 1995

High trees: 1.5 and 2.0 m above ground

F b R FRESHIIA 2.2 m
Soodoptera frugiperda 2.2 m above ground

FEHTET 1 m 7647 Bl TAEH) 20 cm

i Ay, 2021

XIS, 2019

Height: 2.2 m above ground or 20 cm above plant

& R Ik
Location Soodoptera litura

MK EH R Z TR oK, ERIZT RN
Trapping in marginal areasis higher than that in

IS 2009; RAEHE,
2011; #PHSCAE, 2011

central areas, upwind is higher than downwind

TREE, 1999; T fsT-4%

Trapping in marginal areas was higher than that in central areas 2002; #7A<%:, 2013;

ZEFE . 2019

IR 25 DX IR 75 B 22 T 0 K35
Chilo suppressalis

LN AT 75 RO Bt

Actrocera minax Best effect: The north of the trees
FUINE

Grapholita molesta
VAR AT

Trapscolor  Tuta absoluta

W Blue

B PE TR AR AR R T ZEMAIAE, 2012
Best effect: The west side of trees

TkEEZY A 2021; R
& 2022
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1213 EHREBEZESISFFREEIFHIZHOM
E BRSO R A AU, Wk
3, Wi =C =M AR L /MBS A A
AR . T AR . FELA Y
MR FMEIE 1 ( EH354E, 2016; W%
A5, 2017; [RKkHESE, 2019; FEWERFEZE, 2020;
RHEFY, 2020; J1 %, 2020; FAAISE, 20205
JARARAE, 20205 FPRKAE, 2021; FRM4AESE,
2021 ). A 5 ORI A 2 FH 0 5 il 2 R AR a7
S Y fCAR R R ROR AR RN AL, = AL A
FUINE R 2 8 T AL, AR e T
A AR (hEYe, 1995), 18 H A i FI LA
WA RS A R, 5 AR IO AR Y
HAm, FFxd 23 don 6 £ 2 A P 2E 1
WS —, PHE R IMES E AN A
AL o

BT A I UE— ST, 1 BT A A
AR 1 | JLUOR AR 20 D% B ol i 4 A 4
FHAFE K 5 SRR S5 EARE A T
Ko Al R EARE P R 44, HORRE
SN OB ROR o T AR KA, PR
VA AR A dU e AR K, S
Eim T2 20 O R %, 2009; X1
=B, 2018 ), Xl w0 b B 70 AR TR 1 AT 4
(R AT 7o O e A, 7 T K F TR AR 25 375 4 75
ORI FROEIE A . RO Y B Ay | B A ik
KA/ N A (B R MG%E, 2020 ),

T HE 2 SR A 75 A AR R AT FH AR AR 1Y
RN ke S A S S E A RO ) 8 i =3 AWk B SN e
4%, QbR P KOS 0 T YRR A R
45, TSR M RS R E m T A RKOR
(FPAEEEAE, 2021 ), FEFEmME(E B R M e

*3 RHERERFHEIME
Table3 Trap typescommonly used for agricultural and forest pests

2k Type

Z K Name

Al Sticky

=R (FEAR ) 5k Deltatrap

B HE B RS (FH6S ) 5 Small wing trap
B HE BRI (B4 ) R Largewing trap
PLT-A {5 B Z Ot AH#% Pheromone light trap-A
PLT-B {5 2 Z LR AEH#% Pheromone light trap-B

%X Trap

B 5 B R MRi5 4% Noctuid moth trap

E U B R P AR 54l 4% New noctuid moth trap

B HRE B EEEHIRIFMAR hyphantria cunea trap

B {5 8 Kl FIA A 2% Bucket trap
BHFRRKA1FEHA Beetletrap

B HfE B R/ L TS Bark beetle trap
EEE R &M T A Scarab trap

B g B H %A Funnel trap for Apolygus lucorum
W AEH#S Moth trap T

B F R R AUR M 2% Fruit fly trap 1

B fF BRI 4% Fruit fly trap

B 5 B R R IRIFH 2 Macphail trap

B B3R B 73 T U548 Agrilus planipennis trap
B A5 B 2K AR5 2 Waterpan trap

PLT-C & Ref5 B ZOLIRIAE 4% Pheromone light trap-C
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Fig. 1 Different types of traps
A, =B g ) Bimb; B, REFEER/MEE (iFHid) Bt C RAFEEZMEARALEM 4 D. BRARfF
BREWFEHG: E RUFERHAMGEHS: P RREERRAFMEG: G RAFRREE A BIAEMHE.

A. Triangle traps; B. Small boat traps; C. Universal barrel traps; D. Night moth traps;
E. New moth traps; F. Longicorn traps; G. Hyphantria cunea moth traps.

PER TAES, SR EAR | TR AR,
TR REIA I RS (KT F4, 2022),
WD T TAEAN VS A B 1 TAE &, 48 T 4R
TAEMRER; BATZSE™ R e e A Rt
I BTG — 25 5 7 SRR A, 1
P2 5 B R BHRCR B RRCR I TR, ik
TR EBRSFEEBOLIEMY & MG R R
JEURERAS, AN . AR AR e R (E R
ZAUARME R IERE b, BE R T MR A
FRCR , i Al A A R (5
S, 20205 FRICE, 2022), Dh AU
BN B HUE B 2™ oA ek — 20 ik A
B, FE/mRmME (F 2),

1214 BHREEZIFCFAEEFHIBNH
B AR B R RO PR AR bR T
XPIEAR B I RZ M A1, XoF il 5 4 L i A —
SEFRZI , QIR (0 2R 30 H B SR 1 5 [ 5P 38 R AR 1Y)
RETT, ELVATS Y M d 50 3 v T g ([T gk
45, 20105 BEJCAR%E, 2014), 48R, WAELENS

PO AUR IO, WF 5% (2008 ) #F5E &
PUBCIRER M | W5 . SRANLT (X RS ks T
TREEES

1215 HEHYMNEBHREEZSIFEREFEMN
A EAHYT R AU B R T A 5 R A 5
Wi, R AESC (2017 ) FE/NRMRE ARSI i
HERMFERERIESRE TEY L 5,15 8130 cm
3, ERFIY A o R,
VA A B B T T 15 om AR BT SOR B
U WAEAEMRSE A 25 R, 75k B B T A A
BRI AE 3 AT E MR, (3E
BRI A i 4% v b T ) /N S ek e 1 i T
A AAERRSE . 77 FAEY T R BU5 B RSk
A R R PR R 15 8 R A A BB 1S R4, 8
g AR (RIS, 2014), A, 57
FE A Wy B B8 27 A ) ) 0 ) R P45 5 i)
HRRESNE RO (JEF05, 2020), 7F
FH [ g 5 B A B R 5 15 7 il A O
EOAEAEE 5% TR 2
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Fig. 2 New type pheromonetrap integrated with other technologies
A. PLT-A {5 RZOCIRVERAS; B. PLT-B {5 B ZOLIRIERS: C. PLT-C k(5 B ZOCIRVEAS;
D. Wik B MEF IR E. AIMLite-A B REHREHEFIRAL; F AIMLite-D 2 RE HUFHEIF AL .
A. Type A pheromone light traps; B. Type B pheromone light traps; C. Type C pheromone light traps; D. Automatic insect
monitor; E. Type A lite automatic insect monitor; F. Type D lite automatic insect monitor.

122 BHEBZEXESSEMAZ EHIMEN
Bt 3 ORI Y R A5 87 (Lanceetal.,
2016 ); EHREMK  (Witzgal et al., 2008); #j
Zj 6/ N1 ( Gordon et al., 2005); FL/NEDL
M (Stelinski et al., 2007), [E P H AT %
Biie 3 N A 2 A AL/ IV O ML | S SR ik 45
(D555, 2018), RAUPEG B ZE R ki E
HOPA R —AD R RIS, B KB b
MRBLE | KRR ks A 5%
FIA: Py b P2 58 AE SCBR R A e v £ 32 1) 22 Fif
HZERsem, QFE A SWEE (RS 3¢
BCAT Ay K tf O 8 3 RO ) R A ). BRI
2 OCIREE  OEHR . XUHUR A0 B ) L A 1 AR
PR/, B FEAY, BRI SR, FH
T e 285 B2 1% 1 AROGT 28 )/ SR i 255 e, Y
PR o B A I, EURIME BB T RS, I8 A]
T3 Al A T D B T A ) A Y X,
PEATRENLACES ( Dhi4%E, 2018 ), Kbk (i ik E
PR BRI A, thT5 2 e SR pel T AR . 3 M A

(i) HL 11 %85 85 45— R A1) FH B 5% B At FH s [ | Sk
e | B 2R ) B S A AR AR 2 By i AT O =X
(4 DR R 5], S A B = L ok 1] = i ) 4 FH vk AL
4,

1221 BHEEZZXRRNEASE H
WK HUR SR s RIR LR M, B
DLRAT 3FF: 5 LR, B U3 Mk EHELE
PR, B U3 Ik m N U3 &
JERAL L, B U3 Bk S B W 2/3
EERA L (TEEESE, 20145 ZEPGSE, 2016;
OSSR, 2022); A 2 FP, BEETRGE EE U3
b (URIEESE, 2012; JEHARSE, 2013; ekER
Fd A, 2014; - AESE, 2014; 5K SCHEAE, 2015;
XA S, 2018; SHWFSE, 2020; ARSCHESE,
2020; A%, 2021; &MERE, 2022; ZFEE
G, 2022); 3 3, HEMSERFR, FE
PR A B R UL AR PR 1.5, 1.7 Fl 2 m
(BRIEFRAE, 2011; 3K&4SF, 2012; XrhJy4E,
2016; ‘FaKIG4E, 2021; 4MERSE, 2022), Xt
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Table4 The application of dispenser
Mg HUbR T & I T 2%k
Application Target pests Appropriate usage References
HHEE  AUNEL R ST U3 ARE ) A HAE RIS, SR U3 iRk A A A, 2022
Height Grapholita FEAERE 13 R EERIA b, ST 1/3 K ) 4 B AR
molesta st 213 B HERH L
1/3 dispensers are hunging on the bottom of the crown, 1/3 T4, 2014
dispensers of the total amounts are hunging on the branch of __ .. g
1/3 height of the crown, 1/3 dispensers of the total amounts HISr, 2016
are hunging on the branch of 2/3 height of the crown
FUNTOM L BEHTROE B U3 b BMERTAE, 2022
3 Hung on the upper third of the crown
Grapholita RCHESE, 2020
molesta, Cydia
pomonella
R4, 2021
BAHE A 45, 2018
FhEOR HEMEERR R, w MRS U A5, 2021
Grapholita Wi 1.5, 1.7 fi 2 m &
molesta Expressed in terms of height directly, and the description of
height includes 1.5, 1.7 and 2 m above the ground X|Fp3%ss 2016
FRIEFRAE, 2011
SRR S FGeiN N ek 1 B TR ZE A 1E 3 hm? DL E 3% H R Cardéetal., 1993
Cydia M, TR, bR SRR T R 1] R SR
pomonella It is traditionally believed that the application area of
etal mating disruption is at least more than 3 hm? in the
contiguous planting base, it is better the larger area, and the 1 ;. »
flatter terrain is better to dispensers volatilization T, 2018
PR Wy, X Pz 2R G . X5, A3 Onufrievaetal., 2008
Lymantria 25 BERCARA, A PR IBCRE 1] TR, A5 5 2 1k 1 e
dispar ORI EIR L m BB TG, SR A T AT
According to the study, for parks and residential areas with
limited area, if the density of Lymantria dispar is low, the
mating disruption can also be adopted. For example, when
the male and female of L. dispar damageed in trees apart 1
m, thetechniqueisfeasible
FUNEOR [l N TR 22 O AL/ IV ED 0 HUVEPIR 2B 18] HIUK av A B B 4d 9845, 2017
Grapholita BN 2, 1. 0.13 hm? 354 3 [ 3R
molesta It has been reported that dispensers of G. molesta which is
widely used in China, has effect in every treated area of 2, fif#g4s:, 2008; 4 4E F%
2 ) 5 TR
1,0.13 hm A, 2022
NIRRT 2 ik el X 5 A2 M 1 K T 0 10 9 % 1T AR TE 0.07-0.13 hm® Cocco et al., 2012

Application Tuta absoluta

areas

ZeAn BV A B I HIACR: A I T AR FH PR L
WEATE N BA N 2%
For T. absoluta test, the greenhouse area of dispensers test

is about 0.07-0.13 hm?, which has a very good application
effect, and it is worthy of reference in terms of application
area and application environment
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4% 4 (Table 4 continued)
I HbRE SENENRS 275 3k
Application Target pests Appropriate usage References
AUNE LR RE ) 7 it AP T B 5 D30 B A AR RO AR, AT, 2022
Grapholita S BRI R 2 7 A PR
molesta The use time of the dispenser is usually expressed as before
the emergence of the overwintering generation adult, while
the actual application is mostly before and after the
emergence of the overwintering generation adult
T A IR N, WA ARSCHT AR SRR AR, 2008; FRARAE,
18] FF 4k 7 2013; JRICHESE, 2020
For reasons of cogt, validation, etc., there are also studies
that have been applied during pest occurrence
N E AN H TE N A 6] 7 it R AR v, Ry T BRI 1] DA 35 Ry ARk 45, 2021
Location  Grapholita SO, SR A [ DX ARl B b DX LA 78k 1) 7 i 14 5
molesta In the process of application of directional products, in
order to reduce the influence of pests on the periphery of jarzefgssl, 2022
the directional area, the method of double setting of
directional products on the periphery of the directional area Zf1:5%, 2020
and the upwind is adopted
FUNE LR A HA B AR FEEE R, 2014
Grapholita There are other multiples or ways to set the |ocation
molesta
BUNECDH FERRIERIAL A R S R, GRS KR4, 2015
Grapholita 20 BT B P
molesta Use G. molesta dispensers three times in peach orchard, and
use dispensersin the inner part of the peach orchard
RUNE LR A R AL/ NV O B R S 2k 1) B RN U SR Y 2 4% L 3 %, 2016
Grapholita  frjdk, % F MM T HES T4
molesta

Some scholars use the microcapsule of G. molesta 2 times
or 3 times, the main purpose is to reduce the peripheral
interference

FhE S, 2013

TR B Z )5 e i o i 3520, DL EASTH
FIRFEAE P N H I e 8 g A AR, 7R
18 B A ORI A B, B AT SR R
BB R, AN, Rk A B
A WA B E SO B —3 (s, 2017 ),
L, B E ARSI

1222 BHUEEREZEHEFRONAER %4
GEh 2k 1] 15 AR 2 /076 3 hm? DL 3% J bk
B ( Cardéetal., 1993), [HIFHERK, HboFulk
S 3H R Tk 1 R (S S, 2018 ),
{AIEFIRE SRR AL, DA BERECHE 2
BT I IRATE IS 1T A W0 H AR F 2 7™
PR . AFFE IR, X AR A2 2 Bl ) 2 el
FEEIXAE, #4500 BRI, o ] SR R ) 1

PLHEA , AG 25 09 1) i HORIE AR AT BR 1 m (R A
LA TEER, #EmERA 1T (Onufrievaetal.,
2008 ). - HAEF X E N R 3 2 R N B O LA
PR 1 BOR A B AR AL L AU 2, 1 A1 0.13
hm® ({845, 2008; Ffig%:, 2017; 1R %A
AL, 2022) YA A AR, A /N AR R
X FH o 1] B0k s B BRIE S8 . 3R H. Cocco
45 (12012) AYHRIE AT X 7 0 Vs 22 Bk ) 3ok 1) 3 0
(R 2 T FRAE 0.07-0.13 hm? A= 45 BIAT R4 41
I FHASCR , 7 o FH T RRURI R PS5 1 350645 Y
MANHS%

1223 BEBHEEZ&H@~mMERRE &
[ 77 it foff P B ) A DL 3R % Ay e A AR ol A 3P
FEHT, SEPRI R 2 A AR PR S (4
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MERTAE, 2022), JFHHFRAS . S0 UFSE R %
&, AR A SIS T R AR A TR T e v (AT
HBSE, 2008; JEHAESE, 2013; JhRF-4F, 2017;
RICHESS, 2020), WU T EAFRCR . I,
PR ) 77 it A B I A A A AR A P Ak T g
KB B A 2E A 2 A, A FL A A 1t mp
HRE = S RE R 2T L R A E L
1224 BHEEZFXEFROERCLE *
IO FH R ] 7= B R b, SR T R RK 1] X AR L
HARZIR , R FH & i) X AR R B JRUET I i
] 7= E T (IR 55, 2016; FRHESE, 2016;
LR, 2020; 47K IH4E, 2021 ; 4 MEHTEE, 2022;
ZERRAEAT ) 20225 TRWNSEFEAL, 2022), A
HoAfl A5 Kl oy A BB, AR
TN (2014 ) ZERk B R FHAL/INGK ] 22 2R B — A &
e, SKSCEAF (2015) WPRF RN A 1) 2280 F
MR PR, oA 273 SR FHAL/INVES O HRUTRO 3 2 ]
BRI R 2 fi588 3 fr ik ( 22 B 4%, 2013;
FAE, 2016), EEHWAR RN T FEALSME
T

1225 BHAGEEZEXE-AEAIROEM
HIEE  EY Y S SRR S 5 2K )
A FHAACR , B A el A BN B0 B ) 3R
W TR TR AR SR (X555, 2016 ),
HRRE S TAER BT HZ RO miRe, W)
FU N R U NS IR A I Y SN NUET i €N N (13-
WK [ ROR (W%, 2017 ), Hu %5 i ok
] BRI e A 25 L, YRR B m i, Al U
S ERBR T RRBEAL, I AT IE Al . ALE . Rk
f& FE A 1] AR A X8R, R4 T REALACHE ( Nakano
et al., 2015), A AEFELRAMN AL
RGN RNEE S B S R AP 1 . 2RSS Y
e 1) N, R R R R Rk ), AR TR
AEC I Hh o o P B R Y R, FRAI 2 RS TE 1Y)
ML ( Cardéet al., 1993 ), Xf T4 24 )5 1 F 520,
E MW AN, 2k SRS AR S Gl R B
A, 2 BT g A R AR B A S ok 1) A AR B
PEAG TP 5 e 275 B, ek 8 4% B3R ) 4t
2 — 8o % R % (Cardé and Minks,
1995), HuiEXH{E BN E B Bk g

S AF B ER 2R ) W H A N A HRGE D B
F& AT B ER A S A 5 e {5 B
R HBCR W EE R R, e HLBRE R
B2 [ 7 i B o RO Rt — 2005 (AR
# - Birtyg, 2014 ),

2 EBHEBRERFMBEATNH

B A B T 15 72 i R0k 1 72 i MR 1
FBEATIEMY, B e MR A & sl
7 ORI B, 2 7R A ST R, DL
FHOCIFER (JEHRNIZE, 20105 AJE#M - SE3E
P25, 2022), 2 OTERE S IRCR,, K
TE A T 0k 1 BRI S BC S X O e (A R4
2001; ZRAEHSE, 2011), BRGRHALER ( Ei0HESE,
2019) F4hdiss ( FHuFA %5, 2016; Fediss,
2019 ). T AE W I 7 FH S AR 7 i ) — Al
JEHIEM IR bR Z — (BRI IHESS, 2019; 4% B MG4E,
2020 ). B iA T RES B RN EWIE M
5 |75 75 75 97 B 0 e AR — TP s (2
BAE4, 2020 ).,

KBS G, A B — e A
5 EEPIAE N EEN, XA T AR R E
HAFR P BEAE bR o 0 AR R R a2 R T
BRI . AR (RIgSE, 2002; SC
PRAE, 2022 ) OB AL (SR A RS, 1999, 2003 )
SEFEAR ; AL/INEDD R REVE R B TR G
TEPTA SRR (4K aE, 2021; 72 X5,
2022 ); /N IRAE Ry £ 28 O AR 22
VA, 2007 ); X FREAE, CEFEHEEN
MR (BAESE, 2017); SEFfoll i3
W, OQUEESEMERAE (TN, 2017b ),

Ve EE S pi 45 = 5, X R R fE B
SR B PEAN , I ICTER T 205 AL RS . WB
AR, ZEA VTN — 22 I B) PN 77 S AR B 4 A
AT & (FRIKZES, 2002); 45 alis,
WA A Wb e T 2 1) 22 5 %k B el 4 667 m? 41
WA 532 JC, FtHms Ry BAGE Y, 2
AR EE (IREHEE, 2011); S
T, AR A SR AR, AR B b R
KA BLHLAN, B 88 K 2E HEAT AR 24 L b 2l i



- 544 - o B 3244 Chinese Journal of Applied Entomology 60 %

SUARIL L M EELFE PR , PR KA IR b4
U, A B TR A SIS COFAF, 2012),

FE—Sext B G B E PN TAET, b4l
P — PR RR TS . WA IR HLBA R
W HE A SRTF AR T Ok MER GE T AR
Ao, IR e (e i R
P FAE T AT ASEATIEAY , Ane [ 1) 25 AL
H SR AR 1 i 1 3 R, B AT LA S
AN B TLRR IO AT A, B AT R s ik R 11
FE, AR UMERR A L (SREESFAE, 2021 ),
R, B U B3R 5 1757 R [ 7™ i 1) — LB
WG bR e ZAE — 2 BRI T LR - EA TR

IEAk, T B A R S B ™ B AL
WY, ARESE &S IR 20 HIE B iR 4 JUA 24577
IR kel g bR, EoRIAIR 2557 S5 xR 2y
FIAE G 24 J 13— 0 I8 A5 i TR s A 3, EL
0 SR 6 245590 Ay A X &y S 259 9 A R B A AR
MEfg R —8 (REEE, 2017 ),

3 MEMEXMEREERENAN
A1)

B A5 B R @R G S il T b 2
B W R ECRESE = R R Rk
( Unbehend et al., 2014; Bacquet et al., 2016 ),
g FAGE YRR FOK IR, By 2 MEE R R
FRESE AN, TERRSET 2 40 A1 1Y 16 35 TR 1Y A
RELLR 11+ DU RS SRR ( E11-14:0Ac) F
11-+ PUBsME BTG ( Z11-14:0Ac ) 3 = 97 1 L fl
#EATHERERIL @ (Z #Y) (Klun, 1975); T
fo F L R 2 Ml e 96 - 4 (E
#1 ) ( Kochansky et al., 1975). 7EF%[E [RIFEAETE
BaiBE i R S S R N L - v (15352 I BTN
TR S s B A R SRR R KON Y
AL [l — U753k S b DX A T 75 I 6
R 2 SRR (S EMHS, 2013), JFH.,
O A ZFh i 2 F gk fiaE A B (5 B R
Z5, kR H (Gaoet al., 2020 ), 1y 57 7 ik
( Cafas-Hoyos et al., 2017 )., /3Eik ( Koshihara
and Yamada, 1980) FlI/MhZ % ( Xiao et al.,
2011), H:Tut, 7ER HAF B ER ™ 5 My 1

HHA AR, AR T R | Tk
(RIS , 37 AR IR A TR, f LA
U A2 I 2 7 AT — RE YR E

4 HieERE

MUL ERGRT AT DIE H, B ARG R R
KErmMSERS, SR AE PRI S
WA, H BRI HR B A ERF AR R
FEEMNHBEAR WS T —E R CE, B
[FIAERT LA, B0 B U5 B 3™ it o A AR 1Y
WA it — 20 g .

1) B HEE RN HE AR R G5 .
RIS RLse R H HUNME B R, AN FHGE h
R R A o AFE 3 0 FHBARASAE S HeAli ]
JrEAT DARGE , s — I 5E rh U RE e T B e —F
HAE B RN R AR A S s R L, e 2055
(12009 ) X R AR 2R 54 A% FH [R] R 14
ARG, BARE—F T TR RS B R BT
WS, ARA — i SCEE B IR A 5 B A
hEas ], TR (2020) AUBFSE R4t 32 [ 1 i
=Y S N i85 TN VAREE -7 N K 718 w23 | /4700 @K [ £
W8 SR IR S R E R MG R R
VA EE s % N Rt 1 o iR S N 28 (S SN g B S T
Hi5 R, BHIEE R a8 AR BOR 2 )
KEMTT LR, ALEEXTER EEF B
B HUE BRI BRI LIS, g—%%, JIF
JE RS IE TAE

2) REMEEE™ M HBE AR Kb, &
REMFERR M) TEC &8 24, &
5 3] A [ L AL X SRARS | A I RTROLY 1) KR 43
FEFRMREGE T/ T R TRAGFER
N HEEARA G & 340, BTy B3 296/ P 2
T B AU 8 27 i N AR AN 53 % 3k
R TAEY, FERGESE N HEAR SR -, A
WABAE N B UE B S I IR B, 387 Ry FH A
AR, RERBFEER s EOR .

3) RHAFE R i R B 5 BHE
BEE B, R AE R R A S E
HRRA S ERE, SEYHE LY ( Sans
etal., 2016; Dominguez et al., 2019 ) Z5X} &
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E¥=S BN i) A et O L s
HFP R R B R E R T INR S NIT; ok
W06 o) 2 AR B 38 LR B2 i B B U B
Fm i, ARG R A B3R A I R R Y
ﬁx I% EBHEERERSMNAERTES
HHESE, AWi5EE .

DLMEEEM? FH A A A A0 B Y
HUAF BT i R AR SRR, T R
TR RO T A — W R T s AR L
AR 20 S5 ] 4 2 0 L o 31 I ) 1y 8 v R

FHE AR 2 Z 75 01 00 o 0 300 35 2 i 6 o BEL P iy
9315 ( Sharov et al., 1995), JfH SEaE k(=
S FRIEA A E [ PG 7 S A %I H R
FEEER Sy EH T BN Ak i L SR
YR GET BRI T E, ST W
LSRRV TR R ESE 3 AR A A A (R R
el TAE. 25 b, BREMEE RS RN
FH H w3 SR A R it ey 8 4 BN FH v & 4
TEH.
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