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Abstract Functional plants, characterized by their ecological regulatory capabilities, are a group of plant species that attract
the natural enemies of pest insects and pollinators, provide food sources and habitats for these, and repel pests. Since the
discovery in 2012 that Cnidium monnieri is the predominant functional plant in North China, extensive research has been
conducted to elucidate its mode and mechanism of action, and the effectiveness of growing it, culminating in the development
of an innovative, ecological, regulation technology based on this species. This review synthesizes current research findings,
systematically examines the fundamental biological characteristics, mode, and mechanism of action of C. monnieri, with
particular emphasis on its performance as an ecological regulator in North China's predominant agricultural systems, including
wheat, maize, peanut and cotton fields, as well as apple and pear orchards. Future research directions for C. monnieri are proposed,
with the aim of promoting the use of this plant as one of the most important functional plants for ecological pest control.
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VEHISERRAE (B 3R I5%, 2020 ), & LAY et
YIRS A Y . EURAY . WA . DK ORERE
W (MR 065, 2020 ),

ARk, BEE R ELLI AR, Sk H
SO AEY) Z R | A SR KR EDIRE TR
BRI, Ok e T A S D) T REAE W R Ry SRl
A SO S R G T, 253 I R - —
MR, DLRIFEA M REHE FE S EER (L
et al., 2023), Hrfr, #JRHE Cnidium monnieri
B R ARl X S i T T RE A (g i
%, 2018 ). H 2012 4E LK, IRATH AR LT “F-
e DU R AR R ) EL T BEAE Y . A AR 7
o R HAE I A HAE AR Xk
2, XHEIRE IR T R . AR SCHENN24
T XY REAE Y R R R A Y e e AR
X VERIMLG AR b/ | ok A A
16 SRS R AL I, B AT O R
EIUIREH Y ) RS M A

1 DEEMRKEEMEESF
i

IEIRHEL C. monnieri J<p:JEFL Apiaceae. It
JRJ& Cnidium i —4F4: A Y) 25 557, [BIAE,
HYbe; i =m = HPReH,; NMEEAET,
Mt 5 iR —krheh, A, Rk
PRI E BN AR SR, 7R TR & bR
Gaiie

H 2012 478 L 7R S 3k b R Be i gt , A
62 FRIIREAEYINTE S, KT X FAE KRR
FH JE el L& & f 8C 80 . Propylaea japonica, £ 1%
B Syrphus sp. 55 KRR A D REME P ie R A, H
AR A NS F Semiaphis heraclel, 3%
BT FHMY L W . HRERS, (BARXE
Z . Bk MR A M B Al e
REER RS EY , IR KRR S
FIWS SRR, iy BB/ N N B 2 KA W
Stobion avenae., A4+4i % ¥ Rhopol osiphum padi
2 — X 4% Schizaphis graminum 253 L, [6]H,
I PRI HLA R B 1T, TSR, RS

PR, —KM 2%, HEWTDIRESEA] L
FOHR S (B RIE%E, 2018), WFST AP, MR E
AR /N BT I 2 A A R I Y e IR K
WEMERR L . ST Harmonia axyridis
£ 25 H Coccinella septempunctata, V-1 75 #
PR 100.1-300.2 3k 5 ATfEOMAZHT . FOKH L AR
M AEZ Rl A I DhRefid) (Yang et al., 2021),
ML, BT —EE AR, R T A IR EAE
D REAE AT AR R B R R AR

2 fREMERKEN/NE-EREAE
RGP HEXBAERATASRE

21 HRERERERER B TR RE X0
E=HER

PEAEFEAE /N A I S e PR BT, BRI
Kt AR S aBUR, IR R,
o8 22 0 FE ) %) A7 B o s, LSRR P 0 ARE
B R B P T R R, R,
A2 30 2 b R 3l 5 Ok B RO O 2 %
M, SEmsZ 22 HBCRZS |10 A0, 38T T BT
W EMFEH (R, 2021),

5 2RI, R B R 22 g PR R
TP o g PR B 7 AR L B 5%, 10%
F1 159% 1% i PR b B30T &7 0 B 43 0
61.23%. 36.22%F1 47.76%; TTUFMET) 5 A5
Jy 38.52%. 63.25%7F1 52.02%.,, [ifi 5 i oK B A AR
EL BB 3E TN, RETR TR B KB R ks . 7R R
REAFAEEREIIR G FEAT, AR
U R ) A2 P 22 e R 3 B IR T R iR
M, HLFEE R Ly 3g b . k20
PPA RO 22 i iy i/ & 30, 5%, 10%7F1
15% L7 AR R A= P4 3 48 5 RBSI -1 43 3113
JnT 39.53%. 55.48%7F1 56.40%, K FHAE LE
B BEImsER AL T REO i wIER , E#HE
X2 W A AP EAE R (Liangetal., 2024) .
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HIEB il ks | S apih | g, &
AN L R S R, Hod, U
PR, A 72.3%., FOKIEHT, MERE MG
SUHCRAMRE R B = T AR, 2 AR
MYIE 6.9 f%; M PRAEAT AR AR FOK I B A a5l
AR 2 AR  1.8 4%, T H., MR
R R ELA S A R AN, B e PR
FEE Y oK kb S R e 2R
IR A TS FEF VRS 1) 0 PR IIHEAR , A6 3] &
K sUH R N BN AN A R ELR TS
JEH, 150 BH e PR I 11 F 3 S A ] RO e PR R AR
¥, HAWREW R ZE EKH (Yang et al.,
2021 ), XEEWFITLE R FAT R, fENE- TR
Vi T h Rl kb R B, WEPREL Al /E /N A . Bk
HH A KRB SO R AR R A 85, (i e s
MNFE 0] oK FEE RS, 980555 /N 22 WSOHR B K R A
AR FPAEXT R sCI R E , A BT ERH ST
HORPRE AT G A

23 IE-EARERGEHHERKERET
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Kb, Ho, PR g R ORE 1) 22 HH Hp I i 0
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(1) 8.53 Sk /m?; Ffi i g PR B Ak B 22 [ v 22 0F 55
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PEMY 1 033.00 Sk/E#E. R E I R ECHH 4L
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PP FEAEN (BRLL, 2024) .
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Fig.1 Therole pathways of Cnidium monnieri in a wheat-corn crop rotation system
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3 HEMERKEXNHRE. BES
BEXBHERTR

31 HMHEFLMEREYEKRERRENRE
FIREXRH, BEROMFOHBLE

i EEL A A o e R R T LA 31 T8 9 R
By, HFZRHEAE PR | g,
Hor, BURERBER S iR, J 65.48%
(2020 4F ) F1 61.72% ( 2021 4F ) , b X AR
M DL fa 20 3 H R S A A SRR . PRk
M, FEMAE-IE R EAEAE R, 2020-2021 4,
BAKRAEE T INARLF Aphis gossypii & i i
FIRIRT 34%-57%, /b T ueFk 2 50%L |,
PRIUE T fiAEAE P2 RIS % 4 ( Yang et al., 2023 ),
i — 203 ) BRI A B R B 5 R 7 AT LLIA E
WAL B A AR 4 R SCR A B, 2020 4Eih
S PR I IR BT RO F AR & AR e IR T
PR H, 2021 AES54b2ER iR O A 22 5
[ AP e R A | AN R Ak 25 A 24 11 X6 R
A LE, iR e PR St R FE e I 5 e b T
57% (2020 4F ) Ml 34% (2021 4F ) . [AA}, i
S AMAE I PR EL AT AT A A5 ] 14.6 m [ P 1A
WF kA fa ¥ (Yang et al., 2023) . Ui 7E
A FH 320 25 oA i DR R A Al AT A 00 4 o A A
M RA G, AR 2B Y, A
sea B AR PG AR T T o

32 #4EMEFETREEYIERERNEEREER

P A B I PR B R A A S, il PR
(fagBih . Z5 MA@t ) | S,
%)k Pardosa astrigera 55 Fh AR I F N
FEAEA:-IE R BRI R, 2021-2022 471 1]
REBCRIAN 39%-62%., 33X 46 K Hi o Pip [l 4l
B, A5 T 4841 Aphis craccivora(Ju et al.,
2025) . Wi Holotrichia parallela, %I FIfi4%
. Helicoverpa armigera 25 & diff) & 4:(Ju et al.,
2025 ) o k203 o 0 1 S R A i 4
PR P B DNA BRI R 7R, I AL % A 030 51
JE i, BHYERK HRIK 34%-67%, FoArUERA T

REAEE Bk P A B . HAh, IRtk
B e 1 - T N R I T 2 1]
TR U] S T A A o g R R A R 73 28 i
AIFE 20 m 3 il N R i 2 ORP R, A Ak
HEYIBHAERCR (Ju et al., 2025) , M iR
KF, AR I TR A A I R
TG, ST R IEARI, FIR R
I PRI R, BRI, TR =
JER A, AT T i M AR A B
B, FERPBT AR A D P iR 2 14.75%-
28.40%, HEPuEpRE 4 ] 5% R R, &
=R BEE R (R EREIE) .

4 WFRERHASREEFTRES
HEER

H—AE AR RAEYIAH L, RPE R — R R E
ARG, WA T A SRR EERIN &
B BEXTIRPE R TRAS B A AN T R AR A ]
AN, T A ) AR AN TR R R D REAE
WA, R TR A I B A TR R 1
MBI, Al A EN IR F IR,

41 EERERHEASIERERRESREER

M 16 FhojReEY G IS A LR
FZHRERIY — H >~ Orychophragmus violaceus,
IR R . 4344 Calendula officinalis, K Z2E B
Hitl Viciavillosa, JHii5¢ Brassica campestris 5%,
JRARL T “ T H I IRE 35457 R SR+
K BB T+ 27 WRh R e D) e 4 A
(M =W%F, 2020) . RIAE 3FhTIfeta ) — )
2 MR SRR X RSERA I, gl
A SR, EEMA R SRk
Misumenops tricuspidatus 25 JLfh 3= 2 i 4l £
REFRE 2 = X IR IX (25357, 2020)

BRI B, FESERE R Aphis
citricolavander ( X 4454450 ) KARTH, —
H 2R XA F R8s (32.71%) , k&
e AT e PR IX AE A S F R IR = ( 47.56% )
A [ T BEAR 4 Fl AL DX [ SR R B0 2 0 4 4
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BILHORE , B = H 2 XKEERRE, P
Sy PR B DA AR B iy, T A e A X A AR
BT AR (Cai etal., 2021) . BRI HE
A %o 3 SR el i 30 A T 3 SR B A A T 4
e

FESECIERN F, E L AR £ b DX SR Bl v ) £
ANV 23 AR 2 D REA P il = | K 32 B i
. MEPREEHIFIIT Nepeta cataria 2544 5 b 1w
SOWRSE, 4 FORRIEI T RERE YT B T ) [
LIRS, AT DA SR K, Horh Dl
PRECHRSE R BRI e 2 o 255 R M, SRR
b PR R S 0 B R A RS Chrysoperla
sinica 7£ 4 FhU)REAE Y FIAR X 2250 2 & s HF
DX, PSR T A R AR e TR ) R AR ) A X 2
ERT AR, i R, WA
I REAE Y 5 SR b I EOnT DA i 35 SR B0 1)
Az, el PRECRAT X 45 R BRI fe s, 43
H 79% ( 2020 4 ) Fl1 80% ( 2021 4 ) (Zhang et al.,
2022) . o, SRR AR D) RERL Y AT DATR SRR
B, IR RN b, DTG N T SRR - R E
o, EER I R A e, TR E
HAE SRR AL T — Bk

42 RBFEMRARESEREZ BHERY HHE

SRy 3B IR DR R 3 SR ] v s PR 5 S SR AR (]
FIFERE Y HOE, FIHENCE Rb fric FBext
PRI 1 ) BEATL ) e DR S R A 5 I, 2 1T 0 S
SR Pl e R R - S B I - S SR B o
R, RPN RENE 78 S L e s PR -1 o -
SR EYEE P, I HRE B R
FE) B R AR N IR C 2 & s N Hoh R
B0 2018 1 2019 4E RS H 55108 44.04%
1 66.86%, rhAEiEFLES 2018 Fil 2019 YGRS
Ay 96.79%7F1 80.09% ( Cai etal., 2021)
7R S S0 R v A e T DA T B A A e IR
ARSI [ R EDRE .

43 RBRERHAGMREERESREER

ALK E, Cacopsylla chinensis 1 HALR 1Y &
B R — TR BB B S X AL B

KR TE I o XX —MERS, A A ] SRR
FriaFpAE 3 PR FRIAE AR D REAE Y (Th3% . dEIR
BRI A ) SRIEHIRUREL, 45KV, 3FIIRE
FEY)RE SR S B | SO R rh A RS A
ZR MRS, DIRER YRR X AR Y RS
B, HAREER TR AL, #—
AEETHERITRIMORAR, B miric T REIESL
RS IR RS B e B . 2 RERH], RUARE
KA, M RFAH LB RECAT #0218 m Ak
AR EiE TR YRR ERE RS, K
AT DL B e R A AR . B S 4
Rt DR, I R AT A 1.8 m P
MR ELA5HT , REA A= S 14 m Z NI ALK EL
(Hanetal., 2025 ),

5 RERERFHMBNEFIESH
FIE B HLH

X i R B 0B A ) R R S T A
it = A i)z I 27 N K il e A e R )
FRRE £ 5 00 DR BT AR AR PR LU 3] 340 522 I 2 7
FHOG, Bl R F T AR %, R i fa 208
HHEWE L P UK &Y, &I
WLt PRAE 1) 8 S0 R M S S, ) A7 30 st ] 0 )
e R /K AR 8.1 Fi1 6.2 d, SF-H4 1 471G i) [
FEK: 7.2d (Yangetal., 2021) .

TR R, M KR B AEAE N B IR A FE ]
BERARETRNAER KEMEHE T 51
— /N W A AL FRASOG L, 388 ik R B AEAE R
BEFANFEIEHRL, 4 ARG T 13.4%;
WK E D4k 1.81 d; SE PR
B FF4r 18.39 d. MEE BN - BRI 9.20 d; e
BT 0.62 4% (Suetal., 2023) .

FNMSEAT B s, S B R
Xof fdt o R AL i 5 s DR e R P R R 1 I
TSN, AR EEESR, HAE-
fili #7157 6 FHAY ( GC-EAD ) FIIS R €0 18- Ji i e
FHAL ( GC-MS) i e FNSERE , 7 fa FREAE AR I L
& FEAEARTE R, X 5 G B0 A al A A B
N ATEPERIBTRR SR =2 4% (1,2-Diethylbenzene)
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Xt — 2% ( p-Diethylbenzene) , #F—#Hi %
PR ISLSE AT A R TS AR S6r ik, AN M4 44 g
W E G| A H R (Caietal., 2020) .
ULIHAR = RN . 2 7R 2 i PR B 5| 5766 30
W) FZAEE BT, 7R T e R T SR R

SR BRI BOR | Fows | fig | /NE Orius
similis FIaF A= e S5 2 5 ICEIER: | AL AEY)
(EASE M) , AR LT MEM; 2
Je X B P RS B0 A L A A B R A
AEEG SCBL DI (REIRED ) R (KED)

18 FEHLH S k2 A5 AL Phdt (K& 38 (Fd) 7 b fbsegeghing
o . . . HMAESESEESICR (K 2) .
6 IhEEEMIRKRERNEZEEER N ‘
62 WEKELENE-EXBIEHNERESH
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Fig. 2 Schematic diagram of the functional plant Cnidium monnieri conserving natural enemies and
utilizing them for pest control (Cai et al., 2019, 2020; Su et al., 2023 )

nsfUERARE;, BRESNEREFEE (* P<0.05),
ns represents no significant difference; Asterisk represents significant difference (* P<0.05).
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PR, T bR PR B4 AR FH I R Gt
5%, LT /NAE-FK (30 m) K% (1 m)
AR AR 2 o 2R 2T T 7 114 S I i 5
BRI T 7 d B AZE L, B A RS il TE
BiiGde b AR 5 M/NEIOR G, RER R 5
IR AT, PRI R B E oK, fif
K O R BN 210%,  FE A T AN FH %
BRI, H B N5 it FH AR 24 By 3 22 5 Fn
TR WIFR (RHFLL, 2024) .

6.3 WAREEMEMEEESEEER

FEARL LI, 8 T AR (20 m) -l R AL
(1m) AR, SEBLT XFAE A I ) e A4 il
AP PR RO 14.75%-28.40%, H AR A A
A BFIBRE R (Ju et al., 2025) ; JB
BT ARAE (15 m) -BgRE (1m) MEs,
AL B WA ECERRIR 34%-57%, ik
AP 50%L I, S5 AL 2E PG A L
FRIF A B RO A 25 (Yang et al.,
2023) .

6.4 ZHINEEEWAHSHREESTEEREN

FESERFE AT R R . —H 2 M4
%, BT IKE (1 47) -—H% (1 47) -&
=4 (A7) MRMEALSS, WgR T 3IR . Fg
FEL LRy N O P N W BN S o o B
AR [BD A0 A A% L o 3 o, (S R e &
B3 A e S R R R R = T 32.71%F1
47.56%, SCIL T NE AL ) At AR A A
(Caietal., 2021) .

7 RE
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E AR i R R DI REAEY , M H 6
FHASP A . REAK, FATIA N M 2
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71 EREERARKTSHE

FI A B 28 X8 g PR 5 1) 5 DAL A R A 1 0
RN T — DA EE TR A B, AT g PR i
5 AR SR R A2 AR S TR A o T AL
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