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Progress in research on the biology, ecology, and application, of
Amblyseius swirskii for biological control
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Abstract The predatory mite Amblyseius swirskii is a commercially important biological control agent for various small pests,
such as pest mites, whiteflies and thrips, and which has become a crucial biocontrol agent in integrated pest management
systems. This paper summarizes progress in research on A. swirskii, focusing on morphological identification, environmental
adaptability, interspecific interactions, artificial rearing, and biological control applications. Future prospects for research on,
and the application of, 4. swirskii are discussed.
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FRgE . BN, WEpE | DU AR | FhAE A
MR B LA | A8 & 5, e, gy, e
fidi. B, BeEs GER ), Sfige, 5
B e RN, YRERTHA . ZERTINIR . i SC
JeW.. MR, +HIL . FPEF . AR, W
1. LAEs] | B RAI AL R A 2 E I X
(BRI /NG, 20215 Tixier et al., 2022 ).

W R Bt 2 EVEH) T, AIRLE T 48 B 92
JEIY 132 FEY), A5 3% 747} Rosaceae . 27}
Rutaceae. jifif} Solanaceae. ©.F} Leguminosae
%%} Compositae, #5%5F} Malvaceae 55 ( Tixier
etal., 2022), H 2005 4EFHEDLALLE LIk,
AR CTERIK 50 2 EZ BN T2 5
o R G ) 14 5 Y AE W Bl IR ( Augmentative
biological control ) ( Calvo et al., 2015), 1E R
[ 5 | 3 ) S R RT R, W IR e A AL %
FEAMAE, CrEsgtfol PR, 252
TE TR Ay mUR G B S5 /NS BT 35 AR Y
B 2 BE -

AR, R4 M D 2 i 1) 6 5 0 I
WA W 35 o FESEAIAE ) RIS AR T T, RS
g FIEARRIE | PRI P AR ] B OC R 5K
e LEN BT T, W R T T
B BEHHAR L AWy Bia i IR R, #HEsh 1 H ™
AR

1 Rr RS A FERFE

W ICEE a2 C0 R BT . 4l | 55— . 28—
AR S AR BB, B BOESRHENT

o BEMEDY, A6, K2 150 um,
O TG i 45 B 7= T AR -5 1 05 %% ( Domatia )
P ak 4RSS 1% K2 ( Trichomes ) L.

gl H3 xR, REkEH R A, &
K25 160 pm, FHhFH, BEHLEERE, %
NG

Aol HoAXHE, RSB, 8
W 0 L SR B, T A AL G

W . TE K2 338 (326-352) um, i
24205 (202-208 ) um, FMAGH, 1L S2 AjZHE
T M Sr 15 KIB AL 19 X, HiP g K i NIE 25 >

s4>74>i3>]l, Z4 F1z5 B0, HAeNIEE
o M EH, Ao EMsr, ALK RIA
B, TEATHTFLACFAE s W ds , Birscidn™ . 2B
/N, BBEE 3 ¥, B 9-10 P, BHAHGE 1R
SIAEM R j1 BB, 2
K AL AR, RS LR, RIVIEY . IR
TIFELER 1 4 HLE E 1 MR ( Zannou et al., 2007 ).
e A . A2 258 pm, FEZ) 190 pm,
HRIE 19 X, 1 Z4 125 B0 AR
=M, NLELATZ RS, ST Z 1
133 ZME, SHEHEE LB, BAT1 19 pm ( Zannou
etal., 2007 ),

2 HIRSESRUE R AT IE R R 3T

W Bl e i 1) A W 2 R e P R e % 2
FPERSEE A I . I NAMITSE R, R Rl
70 R B A S DN - e ke R B
HORAH AT, 252 e 7 D 22 W Y 2 25

2.1 BEEME

k% 30 D 2 il 1) A K e B B B
WEF , HETAMERRL T, i TR 01 |
A1 | B RN A A T K R R EE 4301
1145, 3.54, 9.45 F19.29 °C, AHML AT AR
AR 2529, 31.31. 33.21 #1 33.73 H-JE
( Farazmand ef al., 2020 ), HriCehizgmhre 15-
36 °C 1Y I B2 Y0 R P Y e 58 iUk & O AT 40
HAEMEREN, BElRE TS, A H By
AR (7)) 4%, WEHGKER (r) FIBREY
K (1) B (BRESE, 2011a, 2011b), %W
BB AV E Y fd L LY 22-32 °C ((Lee
and Gillespie, 2011; Al-Azzazy and Alhewairini,
2020; Farazmand and Amir-Maafi, 2020; Rahimi
et al., 2022), SRINT, A3 i 2% 3 RRAR AT IR
B 3 M 1% £ 2 M B AN L A 2 CCAIRIR A 2 d
Jei o W RS A9 A7 16 38R 55.28%( Krutiakova and
Limar, 2020); 42 °CiEirg 5 hf5, Hricst
SZUE U0 A AL AR 42% (RS0, 2021 ),

W IREZZ G A B ALRE (/T ) R R
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iR B . E—E RSN, HAlEhE
B L3 1) TP v T i, P73 EOIR R A T Gk 3
WEE, ) Bl R e — L T sy . wilan, &
16-32 °Cifi FZIE A, 30 R At 22 g X 2R b - sl
Tetranychus cinnabarinus 5f— 45 i B RURETE
28 CikFIWE(H 9.840, BJFFEAL ( LAV,
2011 ), 7E 15-35 CHREERLFEIN, b DAt 2 s e
B X P AE 8 T Frankliniella occidentalis 55—
B ALRETE 30 CIAFIIE(E 18.146 (AR
55, 2018 ). MEAh, AR DIBE SN 2 Tt Bt
JER AR, B, 125 CHIFT, Wiz
kXt —BE M Tetranychus urticae VPR E SN
4 Holling TITA!, Wi7E 30 F1 35 °CHFNIFEAE A
Holling II #( Rafizadeh Afshar and Latifi, 2017 ),
ARG IR, Wy A e s R S
A KRB WIS B S, HRIN N, 2
PRSI Ao v e A, A ) 583 30 R A il 10 4
HHETT

2.2 RERME L

24 B IR SR T I R O R g . — . AR
M, L2 E bR B, S X R
A R E BB A AT = A AR
AT F 55 R B 4 T BE T o WIFFR A, A ) 4
TEMRIET , Z2Mhfe 24 5 25 100 o) 40 E At 2 ik 1 A7
T o 94N, 28 2% HU T BT 24 D 25 R A g SR 40P 120 h
Jo o, M TG Bl 2% A% W A B K TS RS Bl R
21.66%-95.00%, [mIM}, 33 P Ah 2l 5] b B i ol
WEREH = (PIERE 2. 1.24 F0; WA R .
0.35 k7 ) 34910 AR T X HEZH ( 2.65 %7 )( Doker and
Kazak, 2019 ), Hi#) ¥ %07] Cimax® 1 EPA-90”
X T EG il 22 il ol 6 1) BB 3 0y il 3k B 95% Al
80% (48 h) ( Cua-Basulto et al., 2023 ), REF
CHEZRER | 22 A 7 A E oo 1 IR i 2%
W5 B . 2y R A S P BOBE R4 B AE 43.34%

(72h). 96.66% (192 h) #190.00% (120 h)
DI b (Doker et al., 2024 ), Bffife 73k stk i
T, BBk 2E 2GR AT T P i 2 B A
B, LCio. LCayp Al LCsy BB MENR ( Havasi
etal., 2021), il ( Alinejad er al., 2020 ).
IE bk ( Shahbaz et al., 2019 ). ik ( Alinejad

etal., 2014 ), LCo fll LCs Y T #HRE ( Havasi
and Kheradmand, 2024 ) VLM LCs. LCys F1 LCys
i Eforia ( Mousavi et al., 2023b ) XJ 3 G4l 27 i
MRE EFH S E AR TR . PRI
o B 24 1) 7 5 1 Bl 2 i R IG5 o FH I 75 0
VEE
SR, TEHIRIHEAAREE T, Fabfbi gk 25 %)

Wy IR ael JC I B B F AR . o0, i FH A
P JE R GRURE HLBE R 30 d Je, ST EQ A 2 i o A R
Bom 5 BAAEAE % 2 5% (Colomer et al.,
2011 ). BAh, LCio. LCy F1 LCso HY R M Mg

( Alinejad et al., 2016 ) 1 Envidor ( Mousavi
etal., 2023a), LK LCy Ml LCso HJKZEF
Rosmarinus officinalis ( Shirvani et al., 2023 ).
THifnf Mentha piperita 1 H ¥E Laurus nobilis i

( Shirvani e al., 2024 ) RS 7 At 22095 1) 77
. KA BHERE R, KRR
Hr DA 22 6355 10 FH B 45 0 35 R s 0 o (A
R, DI LE S B R L X 1 [
BlZZ AR A T ARV . AN, LCys IS
el P 2 e 0T EC i il 1) v B 2 (R ) AN B4
K# (Kordestani et al., 2022 ).

23 HMHFEEE

FEHAREN TR, RECAT eSS

Wy = 28 Uy YLk . Elsawi #1 Abou-Awad
(1992) WIRIFFE AR, YUER R 252 mm 1 7 Qi 22
W Ao Ji A (2013) RBIFSEINARIE T 0
ot FLAT s R L, L 0 AR i 7 DL R
T B AE I B ) S KT VT DR A
Amblyseius eharai F .95 1§85 15 Agistemus
exsertuso LA, FHXFIEEE FIK 7k 0 252 1
RN IR/ b | PN I A P e e B2 827 = 0 BT
FEMRTF 53%H0, i A2 O (AL R BRI . R
JICSH A DA SE A, (A A AR s T L2
B SR YT LA 87K 53 ( San et al. , 2021 ),

3 ErRHERESHAMFaFhiE
BEXEHR

$07 P 2 gl 1) A S AR R b Z LR W) HL
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YEMZE, HG% LY. AR . HAL R
Tz B MU T L Y AR B e A W B

3.1 HEHEWENE

Hr [ il 222 Wl X6 AN [) 2 32 A 0 2% B 1S R 3% O
ff-, Razzak 2 (2022 ) KI, XX Phaseolus
vulgaris . 75 JI\ Cucumis sativus . ¥ g JI\ Cucurbita
pepo . T Solanum melongena . % VG 5} B
Capsicum annuum Ml Solanum lycopersicum 6
FIAEY it A 300y A 2 o e o 2 o e
A FEAEY) 4 Ao 30 A, S = e By DG A 2 096 1
AAE JR) o TEBABTFAE T, 107 DA 22 0 1 e 5
S b s Al 2 IR AR DG, TR R W S 4R
IZEABIASE (Avery et al., 2014), BLAb, 7E4%S
) o3 A Jmy b, o ER A il Al 427 SRR R R R
AL, 2B T MR AR St AR R AR B

( Elshazly, 2022 ).

¥ A 2R B T 0 iy G Ak 2 0 11 42 B g
AR R EAATER . Buitenhuis % (2014) &
S/ T AN (73 U 2o = B2 D ) Sl W o) BT Y5 47 A
MPEE A KRB Rosa kordesii . FXK %
Dendranthema grandiflora . AE W % Gerbera
Jjamesonii M Z i F iz 3318 . Fahim Al
El-Saiedy (2021 ) W&, WrRaiszmife %%
BURLRY 029 Fidg ity F8 LI H T vy (0 A R
B R | JRIBRIG A, DL R AR 8

A A B AR AR BT R T 0 G A 4%
W52 . Paspati % (2021 ) BFFT R B, Ffint
F oI IR RS ( Acylsugars ) I 3 AT FQ 4G
235 U R AE S 3R, R T M R Y [ AT
Ko Pandey 5% (2023) KB, &A=
W %) 2 0 it 22 B A R DRy EVRRRE | 057 423 il
T RA I e i . R, FEAEPT R A A
L E LR PN SR P
3.2 URESH

ISR T4+ ( Apparent competition ) 5 P14
ol 38 5 3 W] 2 T A2 i E 4 ((Holt and

Bonsall, 2017 ), HrREEZZEEN S T #EARSE Py 1]
HIISR e o BN, LENIRY B Bemisia tabaci 5

TR R rh, W QBRI Se B
s, AR OC AT YR H B G [ ARy
A2 (R4, 2021). #t (2023) dE—H9i
YAl & B, B At i o) P AR i) ) i B RN e TR
T I, DT LE RS ) A7 I B 5 )
O EFNHRE . A, R R T DG A 2 il BT A 5
IALLAR B S oA Bl T4 T JHL o B A A A g 42 ol
M fE. Messelink %5 (2008) M7 LBL, 414
] AR E AR B Trialeurodes vaporariorum
LA, 3 FC T 2 il i A Rl R — TR % R
BAFAET I 15 4%, PYAEH] S AY77 (e 5 4R TT T
Hr DA 2 6 0L 2 1 A LA 92 TV e

33 SENAHRER

L N EEH (Intraguild predation, IGP)
J AR T R BN E , JFTEH A YR iA S
HAREEE L W 220 5 2R & i 2 (B 17
75 IGP, A HIEMEEHE (Rasmy et al., 2004 ),
IR TGN Amblyseius orientalis ( 55715 ,
2014 ). Euseius concordis ( Cavalcante et al.,
2017 ). Euseius scutalis ( Rasmy et al., 2004 ),
Euseius stipulates ( Warburg et al., 2019), EK
Hi /NG Neoseiulus barkeri Bohloolzadeh et al. ,
2018 ). InIHHT /NG Neoseiulus californicus ( 55
B, 2014 ) 8T /NZ W Neoseiulus cucumeris
(ZFEMEE, 2022), BHI/NMELESE Phytoseiulus
persimilis ( Haghani et al., 2015), 3132 #H IGP
P, HOMERINAE# . 2R, HH5FEEKR
I8 Anystis baccarum A EAEFR, 7 F A 225
NAERINAEY) ( Saito et al., 2023 ), BLAh, ik
B2 5 HA M R R M WA e IGP. MHH
¥ Nesidiocoris tenuis . Macrolophus pygmaeus
( Bouagga et al., 2018 ), Orius insidious( Lorenzo
et al., 2021 ) Fll Orius laevigatus ( Mendoza et al.
2024 ) YynT4 e B QB2 i AIGIR e 2 . SR,
Wr Qs 22 5 B WL Aphidoletes aphidimyza
KK ENF 1 Eupeodes corollae . 5 2 40 1E £ 1
W Sphaerophoria rueppellii Z [8) a4 1GP
(Retsietal., 2023 ),
W FETE RE 0 2 B AR QR i 5 e
KEL) TGP Ko filan, 4 —BEri A1 F oK Zea
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mays ACRYFETERT, B I A 42 il Xo) £ FCOBT /)22 el
AR ITEEZE6 ) 1GP /KT B 3 FEAIR ( Maleknia
etal., 2016 ), I, 4RGP IR INETE M-
Tetranychus truncatus . R AL, % R LY
A} By I, Sy PGB 23 06 A L PR /N3 i 1Y TGP
KFRRME (Frm &, 2016 ), BEAN, HibrifEd;
W5 Ephestia kuehniella FE7ERT , [5]5 AH5 d6 %F 3
[REE 2285 1Y) IGP K 2 T RE, HILT R 5L
e IR Al 22 i i JC i 2% 22 7% ( Saito et al.,
2023 ),

3.4 WHEEE

L O [ L A7 T, BRi gl hn
Hb, X R B R AR A W) B T A E B L FE
HIERE o Filhn, BRI EH Beauveria bassiana
F BRI 7 d J5, 37 CQEE 22 Lt 1) 3
T2 BI85 34.37%F1 40.62% ( Seiedy et al.
2015 ), BRI R GHA BRI, 17 G flisr
56 G 5 118 B HE R A ( Midthassel ef al., 2016 ).
$07 [ i 222 0l 7 JU £ 25 8R40 1 4R DEBIOO8 T i
Ab BRI 2 Ry EUR, SR TR B8 - [
FIBCET I a],  [6)Il B A8AT BF R BE ( Seiedy
etal., 2015), SR, HE2b R U i HL TR B BR S
i FQBE 2 0 () FE R AR, P HAT B I By 4
HbRE TR RE . I, BEIMFCAIER Verticillium
lecanii V3450 PARRXS I FQAEE S i A X2 4, W
E AR RIAE R E #] 5 Gynaikothrips uzeli N
FHWHE (RIE(C, 2015 ),

4 HRHZBHEFTEARATAR

W IRt ae il O W HARSRY | e B
Y RN TR SRR (£ 1), HE
I A A58 W PRI T O AR BT IR I S It T EE
B

41 BREMEHE

W IREE e R L 2 A SRR A &, e H:
AR KEMEG, FEATEFE . A EUR &)
o W W, 07 IRB 2 0 BB LU Aceria
mangiferae . T AR BB Aculops lycopersici .

Cisaberoptus kenyae 1 Metaculus mangiferae }
SR KR H FIEFH( Abou-Awad ef al.,2010;
Park et al., 2011), BLAk, WF5ERM, Hrikplis:
I T Eotetranychus frosti W P BLHE R

(0.18) FFABRIGKAE (1.19) Hym FHEEH
2518 Cenopalpus irani By B AR {8 0.14 F11.15 ),
SRUAENIE, XA W BEAE R i [REE 2 K F
B HSRIEY) (Bazgir et al., 2018 ), SUIMR 2
JII Panonychus citri B}, 7 Bl 22 5 91
R B DR BTN, DL R K 1) F i

( Demard and Qureshi, 2023 ), HrFC4kizz it HE
ISR AR Oligonychus mangiferus 7R J7 H
4§ Eutetranychus orientalis NIEY), IFRIH
R 1 P B G R A R PR K #E ( Abou-Awad
etal., 2010; Yal¢m er al., 2023 ), 2 £ B2k
1§ Polyphagotarsonemus latus £ RFEPIRT, WG
el 7 £ P R R SR R B KR4 035 013
113, RE A R E /LR A
SRAEY) (Onzo et al., 2012 ), H7 FC A0 22 i BCE A
o BV E R EUOR B, L B R S
0.12 A1 0.13, FRBIX Ak mUE m] T T 2 F Hr I
w2zl ( Seiedy et al., 2017; Hosseininia et al.,
2020 ), EEEAESE (2016) KB, WAL
VU AR S A5 ) ) S DR B ik 43.20 A, I EE
Py 33.15, BHARICLLVEAEET S R A ) B BT
B KB FMZEFEERE . Nguyen 45 (2024 ) RYBFSE
W, Wy QB 27t LA P A6 & 5 BR RN 25— 27 HUA
B R I 0,19, BbAh, $r Pl 22 it
BELIRE R )& MY Parlatoria oleae N EWEATA K
& B M%AE (Helmy and Sholla, 2022 ),

42 HEMEEE

W IR 22 W R R Z R E D AE R E N B .
IR B, i IR B2 96 B B H %5 Pistacia
vera ( Kadkhodazadeh et al., 2021 ). 154 Phoenix
dactylifera ( Barzkar et al., 2023 ), ) Cucumis
sativus . 22 )\ Luffa cylindrical( % FH-5%, 2017 ).
BE Ricinus communis ( Sweelam and Nasreldin,
2023 ). EK (Onzo et al., 2012). A Punica
granatum ( Kadkhodazadeh et al., 2021 ) FIf¥
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Prunus armeniaca ( Nemati et al., 2019 ) FJFEH)
i, HiE &R S5 IE AR E R, X
AP R Ry 37 G Al i e AR A 1B = T
R EY .

ZREF R — U, H UL BAER AT
I 55 0 [ B 22 G, I 24 SO AR A 1 A 4
FEHR . Ansari-Shiri % (2022) &, HriCH
ZWEVURmAE Prunus amygdalus 1683 N &S %
B 45 fUE, HEEGR | B R S PR 1
FR AT I 25 T I DL B S £ i BB
Lamlom %% (2024 ) mybtss4a i, MRz e
FORAER RIS, 5 11 AR N B R AR
WK Bk 0.16 FI 1.17, Pourbahram %

(2022) F5 i, Hrikalamh LI LI 4L Crocus
sativus AEH R BEEF 20 UF M B KR
(0.18) FHBRIE A (1.20) 55 10 AAHLLTE
BEZES, FIHAE 20 R ZBE-d
BE(C)) BEMTH 10 18, RHUFLA
RES SR A BE ST o 26Mt, Hadadi 55 (2022)
KB, Wy REEZAE L SE Mt Bopha latifolia 1
R 20 ACE XT B oA A S R
KA E R 524 3k, Yazdanpanah 45 (2023 ) A9WF
FWEW, LIEKRIA Caesalpinia gilliesii 164}
R B, 7RSS 10 FRANEEHE 677 Sk
IRE Il

43 BREWEHEZE

Ry e T A 20 1) &= N R L R AR
WA B VG T 2 Fh it et 3 6 1 S Hg AR
BEYREEME, SRR B 5 %5H ., Hrr,
Hit SR Carpoglyphus lactis J2 HRi 5 H AL
Y (HHE4E, 2019 ), Hosseininia %5 (2020 )
5T AL, 7 DAl 2l B T SR 7R — 3 - 1)
BT | A PRGN 1 3 2
5o BB Rhizoglyphus robini %} Pl 221
WA B HE S . Sweelam I Nasreldin( 2023 )
KB, U DG 2 il 1 2 T AR G S ) BB R
P JEE 8 3T ] PR 3 LR B I
Mo B R R 2 e AR AN, A B R
Aleuroglyphus ovatus . EHFE AW Caloglyphus

rhizoglyphoides . % V& % Wi Lepidoglyphus

destructor M J& E B Tywphagus putrescentiae %5
it ) 2 ) A T SR S0 TG A 2 ol 1 LA A 5
# (Amiraetal., 2019; ¥8565F, 2019 ), IAh,
/INIESE Achroia grisella 1x] M Artemia franciscana
R v A R A R R R R AR,
e S 10 ) 5 250 SR AE BT D A 2 ol v 4 45 21 i B

( Riahi et al., 2017b; Momen et al., 2019 ; Nemati
etal., 2019 ),

44 AIRABERE

N T ARV 2 S 25 4 T T 07 DG Al 42 s 1Y)
ML EF R WP, J [C Rtz DL LA
kL ADO (M55, FERE, iR, BERHERY,
HEE ) USINVERS Antherea pernyi i IfiL IR B2 ] LAY
ANTHE AD2 J&, HAEHEKAR (0.18) S
AR AR (0.18) FHY, HHGZHIR

(27.21) B&Em THREHSER (20.58), B4
AD2 ] AE A 1 FR Al 2 il KA AL 2B i N T ARDR)
( Nguyen et al., 2013 ), Nguyen 5§ (2015) 7¢
FERlRRE ADO HESINMRIK AT Hermetia illucens
MR E & BT FCAE 22 i ) & 7 s (R 4 Je, 7= B
G EIEM, NEEKET R . Riahi 5
(2017a) WAEHMFTE AL, W FCpiSz i HCE
- 80% 1 3L Aili 17l L ADO Il T oK A6 43 41 W 1)
AD2, Kopd AR ADS B, 50 Iy N B
AR BR G R, BRAf E R AL FI i B ATy
BN TAEELR R . Eleawa A1 Waked (2015)
Wk T I . MR . 405, WERE . e
RSB ADO RIS INZE A Bombyx mori
Mk E LR N TA4REE ADL, WF5E A B, Sk
POz R ADL J5 A7 O L 2= T L 5
Il A BB 14 7 B i, B AR T (R 22 R L ADI
FEHITIEER

5 HrEREEZuEXT RARIE R £
PriaRBER 5T

3oy PR B2 6 e B RARAE D) 4535 05 L By
R E 25 Z2 RN JROR F A o [ N AT

PR Bl 22 0 1) 2 5 DN REHEAT 1) 32 T 5 R
B, S T B RIBTIAROR .
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51 WREENTH

T YIne s v AR s 1 T IQ A 22 ko 2
0 0 R E TR . PR o, BT IR At e
AR ) gl 2 R B B ( Park et al., 2010 ),
758 C. irani ( Bazgir et al., 2020 ). A
E. frosti ( Bazgir etal. , 2020 ). — B i i
( Elmoghazy et al., 2024 ), Ambnfidh ( £ H]F
&, 2011 ), 4+ H H M H 0t 85 Tetranychus
turkestani ( Rahmani Piyani et al., 2021), %
4 [z 455 Suidasia medanensis ( Midthassel et al. ,
2014 ) FIE RPGEE] S ( Dalir ef al., 2021),
MR i & Thrips tabaci . H ¥ Bl ( Nawar and
Imam, 2019 ), HH# SN E T
Holling 1T #Y,
e DA 22 g XS AN [ A A 40 R R o e R I 2
TE IR Il R AR Ry L) i A 2 G o ] T
& B8 ( Soleymani et al., 2016b ), FHET
TRRE A G, By DA 2 G Bl G R P AR
B8 —4 M ( Xu and Enkegaard, 2010 ). 7G4l
S0 P AR 2R T U R S T
K #ij & Megalurothrips usitatus ( & = # %,
2019 ). BLAb, H DR 22850 %7 [R1FhAE 4 A0 A [R)
DAEAT BBk . AR T A S, W G4
L RETHFE S 200 MY ( Gyuris et al.,
2018 ). Hir PG/t 222 M ok Ay %) LA i -2 0y
B > SH—AH > 5 4 (Soleymani et al.,
2016a ), SAHE®] 5 Scirtothrips dorsalis I HAH
Lo, 07 0G4l 22 o o o 3 9 o I f 9 A
( Schoeller et al., 2020 ),

52 HEBERKEA

FURT, ] PR 56 T 30 EG e 2 11 1) 17 ) A 0
FEXSAG BR, 2 B v % il R T (g B e,
FERW, fFEt G R EIRMEIAEE T, Bl R
75 14 d JE, R CE A B RGR E] 99.93%

(SR/NRAE, 2021 ). Y I 5 b 5 L 14
4 5.50 /MR, DL 4.4 J73%/667 m® B LR
OZAE, 45 d 515 R BRI 0 S/, B
BGEE] 100% (FRIBESE, 2021 ), YR E I i)

b 30 /BRI, $ g5 b 10 ¢ 1 RO IGEE
Dz, 40 d )5 HAET S RRERCR R 0 (AR
S, 2015), [ XS 6] Eh A4 47 (14 10 5 2 i 22
(TSWV) myEflRRk 51%0L 1 (BEHSE,
2016 ),
] 40 2 7 P At 2 s T ) o FH AR e 22
X H B AR I ROR 102 o 7RI L 22 R AR
o, RO QBRI 6 JE S, ARk mURRRERE =)
IR AP ERY 26.6% , UE B T [CER 22 BE A5 A 31
2 JRK LR ( Perera and Senanayake, 2023 ),
Hoogerbrugge 4% (2011 ) fE =5 &8, M
PRI A2 5, B i B OBy mU 2Rt
Huir i AR TR R B IR 2 g F T B G
Tl BN, MR E TR R Y 1-3
SR, A3l 20 4. 6 Sk/M Y8 BEREIUITIG
B, HBRTIRE] 54.3%. 69.7%H1 78.9%
( Mesbah, 2016 ), van Maanen %% (2010 ) 33,
TEM 26 MR iR 5 40 Se/kkes, DAL -
20 Mg L RE RO QB 220 3 e, 2 £ B
LI AR TS I 4 Sk/BRELT . Mohamed
G5 (2022) fEARR L 100 F1 200 Sk/bk% B2
e (A 220, 20 J&J5 X 402000 Tenuipalpus
punicae Fl Tenuipalpus granati BF-12] 5535053 51 A
75.81%1 82.62%. 37 [ fli 22 ik REAS i ChFhHE
BEHRFLTEEZ T . Kutuk 55 (2011) 7ERAH
BHLE L 50 Sk/m® (1% R Rcr FCAl 2, 70 R
R 13-23 JE N, DU A8 i S A R 2 B 4R 21K
T2 Sk/4E. Arthurs 55 (2009) fEHZEHLL 30
Sk /AR B 2 FE R T QA 22 0, REE AR A Lo
Hi7E 1 Sk, EARZESMBEIUG R il 6 o
FREERCGE 63 do BEAb, My IC Al 220t i) FH T HH A
A&\ Diaphorina citri WFi¥%, W 6d 5, 2
T 7 DG 22tk ) A A R ELBR L T 32 W R Y 4
i, 8 JAI e hH AR A EU A HE P 25 AT 2 ) R
i 20% ( Juan-Blasco et al., 2012 ).

53 thEERHEA

ITAEA, 4 T30 P Bl 22 05 19 A= W B 1 3K
R, REF KT 2R (K1), Hi,
7 PGl 22 0 1 0 575 P4 R 30K W ( Predator-in-first,
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PIF ) B3 T W sk, ENFESEARE duRh i~y
TR 0T D 2, DT 4 v SEL o O A 400 14 B
Pk % (del Mar Tellez e al., 2017 ), ZiKHEY)
A R R 0T EG Al s, $R T AR R
W SE ARG P % B I T g ST R R 1 T R

Xiao % (2012 ) &BL, M7 k22 R 3 2 ik
FYHH MA . RM. EE I 14d )5, M4 T RME
Wy 1 A EURN 8 25 ) AR i I T X R O
Ml: 2.75vs379.50; #jLy: 13.40 vs 235.40 ), It
A, AE R I RGN T T80 516 g I 1 40 EG e 2 1)
BIERE ST, BN, TEEHUTAERT 2 LA 50, 5 AN
0.5 kg/hm” A3 B0 + B HAHY Pinus brutia 16
Ky, FENT AT R 5 A, FLRh RS R A 5
3 3k/mt, JRRRERMERE RS 10 A, AREER TP
AH] LA EE (Kutuk and Yigit, 2011 ), [FFEHE,

73 Py S5 AL i 7 S0y PR s ) R R R 3
S T ER BRSSP0 0 B AR o lan, SRR
PGl 2 16 [ B R O , PR A i) T 1 SRy 5 Ry
12% , AR TFAURE T FEE 22 B Y 32% ( Mufioz-

2 AN
M

# (9’
biZs L]

....,\Pollen Acaroid mites-‘,,-"

3 ":
o X
RS

& PR A
Accumulated
predatory mites

BIRHEY)
Banker plants R

Target pests '

HAntEY

Target crops

BB R

Predator-in-first

Cardenas et al., 2017 ),
Hr [ i 22 s 55 22 b ORI R 07 ) i 3
F& T XA A 0 9 95 HA AR o B D A 2 g A )
/N LRI N 8 F G, Bt B b B
AIRPERCE D 7.57 S/, AR T X IR A 40.88
3/ ( Yasar et al., 2024 ), B REiSL 55
&Y Cydnoseius negevi, 85 JIHT /NG 558 |
N 2 G A N B, SA BB A ARCEE T AR
Capsicum annuum ¥ BLAE &) 5
( Barghout et al., 2022 ). Bc& BT P22 b
FInM B ING S (7 Sk Ui/ ), [RIREREA AR
Tl B B PG AR 5 | KRR R 22 B B 2k ik
( Elhalawany et al., 2024 ). Dk 20 Sk/kksk 10 &/
PR 1 % BE BB R [ 22 5 /INEYE  Orius
insidiosus , X} 2% B 1] b 1 B 453505 o 2500 T Fph
FE YT RG22 BT A 558 ( Dogramaci et al.,
2011 ) 7 TG A 22 il 3 ) R 52 [ 5 ) i /) e
Eretmocerus mundus ( Calvo et al., 2009 ). 3
WF /NI Eretmocerus eremicus( Vafaie et al., 2021 )

A

g6
Predatory mites
e THEHERDR
. Predatory
. ladybugs
g | BARIE ‘
: %ﬁfﬁ%ﬁ Combined W Eﬂ’é
ikt application | Predatory stink bugs
A

Al -
Nz Parasitic wasps

g T A

i
t'ﬁh‘
L By
"X ) Entomopathogen
]
Pesticides

1 H REERIHH G s

Fig. 1 The synergistic enhancement model of Amblyseius swirskii
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WA I, AT Thxr fioky mUn 4 il v e o 57 PR
235 55 B O SRR W B B i TR I R
HFRERIZCR o BN, 8% EERR A
Phenacoccus solenopsis MR R 114-122 &/
PRES, W QB S 0 FIEEAS 0 Alternaria destruens
WA N S S8, FLON AR 3l d A i Rl 7
R 9.22 K/ 7.11 Sk/Fk ( Aalaoui et al.
2025 ). 7 Pl 27 b5 F SE N A% 55 R Streptomyces
bellus E23-2 RGN S J8JG, Dactylopius
opuntiae FP L B3 FEX (El Aalaoui et al.
2025 ). 37 IG Bl 22 0L T AE R BRI A AR T
CQBbI111 FEHEM T, A ILEE Murraya
exotica KRB IR ¥ERLAE ( Zhang et al., 2015 ),
WA, 3 PR 2 5 e M A 2R 245 1 3 [ iy ]
WIS T W, B, WA ( Kumar
etal., 2018 ), XXpire ( Kumar et al., 2017b ) Fl
FMERKIG R ( Kumar et al., 2017a) X HFAliZE
W TCHE FAE AT, WEA i 0 e 1 XA mLY
B %

6 RE

P L 2R 0 61 340 G Al 4 06 7 4 ) 20
93 S i) T 28 o T VR AR, S AR it
b R FH o SR, PR X 3T PG i 2
BB SEATY I B 1 5 B A W2 RN it A 2 2 e b
N R B, il 29 HIRATE Kk 54 it —
AR T AR IR E A A0 HALRE , 7 E AR A
PENWFSE 7 1]

(1) AEBLETAGR RN R G HE : WAL
SEEAE R — B | A KL, 738 [ 22 Hi i 8 v X
(AN B RE D . AEFTRM ) ATRES | & AEAK
W, 3G S A M KB SN SE S I FBIE K

PR E ARG . L, 7E RN H
R AT KBS PPA , RGETT RIS AR # R FE (40
B ECHT /NG | VTSR ) Y A7 sl HEBR AL
FFE, BB JRUOR FH 8 D Ie) ARG 254
MaxEnt 25 A= 25 (v AR Y T30 e ] ) vk e e 2
O3 SGE A XY sk JEST BT R A 5 R
BEAS R IR B (BB, il o X3 S EI Y
ZE AR FHE R BLRE , SEEE “RSMEREL S A A

G WA .

(2) FRBEIE R PERLH Y 22 4k B T . AT F
REFRETHR-ERT QR RG5%) X
A2 086 () B 500 , T L 306 it 3R 18 7 st
HEeReE 1 A S 22 58 A - b el AR an s iR A
b2k 25 an ) T S R HLEM 2 TRATHE
JGEMR TG SRR (fedl, SR
P20 OGP B D S R e (ISR R
% TR R P450s ), 454 RNAi. CRISPR/Cas9
GHARIEDRESE A T2 A , RS AE A
2 (DNA WAL HE B ) MR pr L8
A& AL, S 1] 18 B v O P i R e R e
HHs

(3) HTE R FHE AR R SBEAH 2
(0 A9 22 R BIR - S 30 28 S/ IS T [ 363,
AR R XSRS B URTE, E YEY-R
TR EAE R XS R S AR AL B 2K
RS CQih+ . B0, RAAEY 45t e
S AR AN K, PRI R e T AR
K22 KA R F A Canm B /Nge g | AR /)N
ACIESE ), WAHHA B AR SRR T
e @B i Canii A=Ak 2y ) el 4
ARbRAE, il BT AL . 77 2RO PEAL 1 4
AR EL AR
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