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Abstract Ammi visnaga (L.) Lam. is a plant capable of thriving in alkaline solonchak and arid slope land. A. visnaga has
exceptional drought and saline-alkali tolerance, robust reproductive capacity and is relatively easy to cultivate in the field. We
previously demonstrated that planting A. visnaga benefits a diverse array of predatory insects, such as green lacewings, lady
beetles, predatory bugs, hoverflies and parasitic wasps, and that its long, up to four-month, flowering period between June and
October provides an important nectar and pollen source for insects. This article describes the main characteristics, uses, and
prospects for the cultivation of A. visnaga. Our findings suggest that planting A. visnaga strips around agricultural fields could
be an innovative method of biological pest control that reduces reliance on chemical pesticides, improves economic benefits,
while benefiting and beautifying the environment.

Key words Ammi visnaga; functional plant; natural enemies; biological control

TEAR M b PEAT Z R AR B AAG JR 2 2023 ), THEERIM RIS R4 S b kiR 2 )
HAERMERRZ —, A AT RESERE 6B —JSHY, & FEAE D) REAEY) RENS I KRE
AR | BT, VIR A Sl RAER JUCSREAE AR M ol b AR S RS Thdg , i
W, fARIASREMEFERGE IR, T8 FRFH AL (Gur et al., 2017; IhERS,
& ot 48 1 AT HR2 P K6, 20205 Pokharel etal., 2017 ). ZHAEAEY) 2 — 2 BA Jy R FL R B s A% W)

*WEBhI H Supported projects: Hr¥mAEE /R HIA X H S L LI (2022B02043-2 ); FHSEAFHETH ; 55 = Ui B ARET v i 5 5 4005,
FHEZOGHIIH (KY2022GG01 ); f&Al “=K” FT AAHFRIH

*#2f —VE¥ First author, E-mail: 2569079649@qq.com

ek [A]H THAE# Co-corresponding authors, E-mail: gef@ioz.ac.cn; caizp@shzu.edu.cn

Wik H 4 Received: 2023-12-11; #2532 H ] Accepted: 2024-08-18



6 1] TR DREAR BT K T B RRIE B HE R T BE

< 1171 -

B K & M RS HRY, Bl
KB EY . #h T F b nE IR K
AR, SRS EAE KM . AT
WK E BB B T 5 A R ECHEAS [RIE P 18] 5% 4% il
8 A3 A R SRR I SOAS 1k 3 B W ( BReE
WA, 2014; M RigesE, 2020 ), DIREMIY) S &
BLARANEY) & PR B RE A AT A5 = RO FE R
AP FEVE, B0 H AR 3 R E R d i 2k
YR EYRE, RERASRENEZEFB (R
4, 2014, 2017 ).

DIRetE Py 47 KA EE A Y BIRER (Li
etal., 2021; Kowalska et al., 2022; Yang et al.,
2022 ). 152 W JE A Fh A S BERE Y I PR 55 Cnidium
monnieri , FETE R HF M FE R =M L E K
Coccinglla septempunctata 122 52 H1 Hippodamia
variegata %5 KL, 75 2 WF e WU i A 22 4%
FEEEH, FRAPRHRE, MAE W 2 R FAE N
HAE AR, B e FIE S S K 4, AT
SEERXTE K AE S (B RIESE, 2018;
Yang et al., 2021 ), H#E3%5¢ Sonchus arvensis
FRAEAE FOK B, o] LACA KB R R i g
WT A LA FILAE B S B IR T, AR S g sk 1
KE R R AP FERR T, BTG
AT BN A R R A RS , fE T AR R E T R
PR HEAEH] (93305248, 2020 ), 2 #R Sesamum
indicum FFAEHIK H S5k, KRR R a2
/I Anagrus nilaparvatae fi i HUE 2 BRAE , R,
2 R FERS LS R |, BB RO s A ml
2N FI R JE 44 B % Cyrtorhinus lividipennis X 5
M4 K&, Nilaparvata lugens )4 945 2 fig
R CEUfEE (RFFH, 2012; Zhuetal.,
2014 ), Ak, 246 E T Medicago sativa 1 h—
FhZAE A BTCE, FE BT S DX ) Dy s AR,
A g T HEIAR A 25 1 BCah Ah EOm 5
B, AT LA R EER AL Z2 i e 437 i, s Al
AR RGRRE M MBI E 15 )5 AT EF R
P MR R PR A 72 B AL LR AR B Aphis
gossypii A i B 25 Hy i b B s T R,
A RS FE TR AL R fEE , o0 K4 H AR RTL
A EME A (BRI, 2008 ), AR EFE T L
FZ B0 A, AN el )V 55 46 8 1 T LA

AR Sy, AL R A SRS, TR SR A
KAkH (LFE, 2017),

IO AT RS L R R, TR
FEM: A DX 3 3 A A 8 s Ok B Az 3 A, A
FE T REA 3 Ak A28 R G i B b 2
FEPE, TR ST KRR ) R A
FEN DAL AR G R 250, 8 3 PP RS
IR o 58 | PR SR FH R SR 1Y)
DI REAT Y HE I A A5 9 2B 35 R AR A A TS5 0 As
J7 ( Zaviezo and Mufioz, 2023 ), F|T-4ifi4H
YN W RE R A (BSR4, 2023 ),
T IUAFE , A5 A A B 9 b X 5 | AT T K
iReM Yy, WA K PFTK A Ammi visnaga
TR, IR T RE/NMERs | B, S
5 M R 2 A e SRR L L AR BRI BATK
() = BERAAE . AR AR . AR FH 7 =X B L i 55
JREBHTNA, BAEME) M H—F A RiF#E
HAE S AT R Y DR

1 FEHE

1.1 EEBEMEKIE

Bi] K P b A JE BF Umbelliferae ] K /7 J&
Ammi —4ELE B PRAR AR BUACHEY) R 1.0-1.6 m;
EFFEI MY, H B R MR A TR
R, £2.0-3.0 cm, % 0.5-1.0 mm, 22 FFR0
2-3 [IPPRZ, R R IR 2R, AR TR
s BRI AR 10 em. fEFRTE AR
6-10 cm; BB H ZH, 12 RIS, 544
SFREEK; PR ERK 60-100 (150 ) cm],
HETRRAEAC DRGSR, K 2-5 om, EIATT ),
SEHPHEE S48 NER R 28, 5N
K, INRIBALTF A ACZE e STE . RERK
Fite ;s B 2540/, RLEIE SR
I, FEOEHILE, K 2-2.5mm, & 1.5 mm,
e e-10 H, R 7-8 H (HhEMYEREZS,
1985) ,

B KA T RRE 45 4, 2R K T ot 5
JERN TS, TS TRERGR ( H A A
Zi4x, 1985), FARhF25H, ZHapeJiom, Fhid
B, HAr A nF AN 5 F Y,
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(E1:. A, B),

1 FEAAFHESHREEETMERN
XA (A) REZ (B)

Fig. 1 Ammi visnaga intercropping with cotton (A)
and itsflowers (B) in Shihezi area of Xinjiang

1.2 ZHAME

B AR —F a2, 75 ESME G
AT ILT4, Eﬁ#ﬂﬁ?ﬁ@ﬁ%%ﬁ&l‘“ﬁm&
HHh = ER S R A TIRE, AR MR R
m%%(mmmmamﬂmmxﬂﬁ#%ﬁ%
Bl bk KA A1 MBS AR AT , BAA IR OSBRI
I (Liuetal., 2014 ); & A]HINECA BOE 55 A0 MRS
CRFEA BT, ek BRI, BAEITA
FEXEIVER ( Aydogmus-Oztiirk et al., 2019; Di
Nardo et al., 2019 ),

TP N & A A (S 2 AR 7 e o S S= [V Y
( Khellin ). B>k % ( Visnagin ). KT
( Samidin ), &K T ( Dihydrosamidin ) 7
w2 (Visnadin) FA2E Y . BIAR 44 2
M. BURIZE A ASPAS, IR EH 67 IR S
JOk P A e O E R e R I AR 55 A, B
THRITBETT . AR . SRR 0 M R XL g

\Ni

LXK
r%:-mt ;..., R

o T BRI PR TR RTEAE | RIS LAE
FISCAEY TR A o 4 IR E £ TR 7 e
OV o BTl T30 15 A R A RS | L A
B WRIE SR | kIR . AEARTER . OE T
g BB R &L BT R R QSR R R A
(=%

13 HERERREEY

ALY AR IENY . IR RSN 5 A
SRR & H 2 W K EORE) AR, TR
R B OB A 5T BB 3R SO AR (AR
2023 ), IERL. 4B, BRMIRERE Y,
oA AT v ALK, SR, R
TR MU AR AR, R R LR g A i #b
FEFEY (R, 2015), FOKAFERY
6-10 H, W FH, TEA HIRA 0 F U ap
Sk R H AR AR AR R TR N B
FRANTT, $R o KR U A A ar AR e (& 2
A-C ). T M) 5 AR A i, KELRE A% MBI K
MET R EEY L A YEE, EERAE
R R o A R o ok 2 A N A N R
AR BB [A] (25 IRUEE, 2024 ). BRKFFEAET RIAE
R KRB B ARE, HRER R A . B
SR A T BEINEAEVE AL, 78 H AR e

VWA R DD REA ), n] B ik A 70 2 M 2 it
KRR MG, 47K B AU 5B i o g
JBH 55 1

], M KE R R ERE S (B
X, 2011),

2 MXAERLENESRIEA (A), REEEY (B) MEIMERYIE (C)
Fig. 2 The adults of Hippodamia variegata (A), Chrysoperla sinica (B)
and Syritta pipiens (C) on Ammi visnaga
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2 FIXRAFIERTER

BT K AR Sy — T LR 57 2 Fh K R o HL
EWER ALY, RARZMARIA .

21 HHFERH

25 B A Bl i P T R W A RO
JAAX S o KT 4 AP A&, 6 A
HR R ALER, JERIK, ATAN 6 HRRZEE] 10
A, A EI T 7 55 E AR B R AR . BK
FEL IR A B, EAMIFIT R IATERK A &
65 PR L, Hid A 60 Flvh A £ PE K ( Bugg
etal., 2012 ), A5 A BAAE BT A o] 7 b X ) A7
KIL, KT REMAFRER . ufhg . /NESs .
W R 2 A e S 2 P ORI L, AT RRAIC N TRl R
T 2T A o 72 R AR Z AT, PR AT LA
FEI SR R R R A S R G, AR
BRI R W PR, LR A o B R U
BE, 875 R & A I s AN ) Al
B, BRI v o & AR i, B RO
(AR AR R o AEAECIR 5 BT KR AT 4k F 7
1, P RS SRR = ) R AR,
FEBIBK fr BCE AL R FIIE S, BDK AR 5675
A EARERFEREL, I EYIR A A AR
PP L AE 450 m® H /N X 353 Fh A 60 m? Bl K 4%
M, HEESALBRIX 40 m BOARE (JClIVERTK )
SRR, BRI X 55 0.5-5.0, 5.5-10.0 A
10.5-15.0 m 3 NAS[RIREES TR H %) 32 2 KB
FHATIRA A, FER RO R E TR TS
rh4EiE s Chrysoperlasinica., Z 58 dt . A
/NS Orius sauteri I LI g 55 R BOSCR IS,
dof v e A B S T R e A R A
BT HRAEAS R B R KR AN, 7F 0.5-5.0,
5.5-10.0 F1110.5-15.0 m FHI3EER 508 79.79%
46.48%F1 22.69%; 25 ELHUE AN RE BT A
B 2 = T R 7 0.5-5.0.5.5-10.0 110.5-
150 m TR R HIh 77.85% . 68.33%F
68.29%.,

22 MFARGT HATURE
SRRV [N B 1SR AR AR W) 3 20 1R 2

JHR RABEE, IERED (Wuetal,
2010 )o FDRTARSERD T 250, FhF76 A SRIFBE
R ZEER, TR 2 ivE HARHE . Fh L%
J7 3O FRAERE , ARG, BT 5]
MR SEE AT — K2, i R — 4 (R
(HME5E, 2023 ), M AP aEIfmEd, &R
BCR 24 B SRR S0 . KA DG IR AE IR,
XA S BEAVED A A o0 A FIl o A R TR
B, ASDAERANERT [ FURG ) 2508 B, $ e T4
(EBLIY V& S I S e A e 9 S D i T
AEEU, Bihl 1-2 d J5F TR 7, RS e
TRl TR AR SRR

23 EBE54E

BT K A by — T S D SR AR A BRI 24,
FHRERE™ , J2 2 P RRRE | S U R 1 A
gy, HATESNE AL PR . R | il
550 RS 2y R TR r IR R A5 A
I S S5 o HH AR A HAT M) PR
A L I LA AL USRI AR, A R H]
RIS R Ry 2 — (IS, 2022),

BRI 0, A SRR R S, A
i, SRR WLIRAERRL, e Bk ik
SERABAER 25 G, ARRER B MR i AR
6o HAEFAIE, A mIERF IR, 534l
FERF RS &, FTRUEAMERCZS R, HEIZ R,
PERURSARET T, AE2R SR A ELESCMG , T AE T 1]
B, AE/NEZ, n] 5 AR R A AR
XFEE, 35 AEAR A AL nil 7

24 BIREWSH

AR £ A B A E
B  GUTE M A A s )RR @l
M —LETT LRI D REAE YA B T 3R & A
T K PR RR I W A S BRI ( EF WA,
2023 ) BRFFAEAI FHUIX AT A 6 H TFAEHFEE
10 H, xb &k H b BA AR AR & 1Y
WLECANEL o BATOK R S B 0 7 I M Ak 22 1
T ERZE, BRI B A X v
A3 PR AE IR o Bl oK 5 L bt
A REFRE T, &SRR R0, RERK
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ik, [ LRES5E . b st tb T LIRSS RS
PR E M, $Em HgaEKEMERKEE )T, tg+
Hegbty, BN IRy (AREIESE, 2018 ), £ S
o 1l X R D BEAE I BT K T, RS G L R
ADPIR AL REG, & DI RS i 2 i AR Y
BRSBTSk R S A A R F K 1 O%
R, AN R 2 JE Rl R e 5 A7 B TS
i 2 A, HESh I A S0 A % 5 w1203 il Al
AESIEDGAIRE, R AT RS, I g sk
KA LA AR IR 0w et (frpiZ24%,
2019 ),

3 MAWERE

SEERAR Y T R A G R AR S e K
B CRRAESE, 2023 ), BRGSO RS
FIARWIRAL, TR E MO B L S kRS 4
BB A —, £ 05 TAERR G RS K
T 1) 2 R o A% H A 25 i m DAk — A ik
A A p= 54 A S Z 0] -, A3 A A=
FERE ST RIS, SR G = T AR X AR AR 2 v A i
W TRIPAERIREE, $emi UF B RRCE, g
SR N RELL B IR R A, SR SR S Ak 2B iR
ALk B 5 A, T BRI R R B 45
R (RS, 2021 ), SR 4D
¥, XU ) RO T JE A St UL isE ik 37 A
SRREL, SIS R G R T R LR
Bl B E BB (RRPADT F1 i, 2011; X 484E
5, 2013) o PEPEIE E AT REAL Y T R IX e A
FH S I T A B S LR T 3 A SR R BcRe 2
P AETI, R ) A S AR A
P EEmAE (1124005, 2020 ), I FHEKTIT
JRE A B SO BTk T U 25 By R A AT RS
HHRHE T —208nis e, Mol & Rt 1758
JELI o BRI 7 R R RS R VA 45 5 e S
ASEE, AW EEmeT T, [BER
KIFAEHT BERRARZ TR, Wl b2 AR 25
WA BRI ARk 2 A 2575 Gy s /DI Ak
ZiFRE, PR ek, BRI R A
ERRGEMLGE A (HE, 2024) .

BT R RS, FEER A HE K

I ki Ak R (BRI A, 2022 ), Ff
& AT BRI R ity 22 4 45 Ta] et f) o L 72 2 o
W, PR b BA 23 T e 5 15T Al
o VEN—FhBA ZR TR, X
MREL TR RT3 s T AR 2 R G 2R, IR A
SRR TS S 2 A RE ) o BT R AR BTK )
MRAE T, K R s e 2, 3 B b
P g 24 foft FH A RORID , AR H R A7 i A B
T E, Tk ek (B, 2024) .
BT KRR 25 IR 4y, RO, AT
— LTS AN, PRS2 A T i A+
SR, PR A A T R K PR
RES), HEShFRE A SO, PORFAEIK,
HAIE AL BA R R B BT AR AL S A
HIpd , #Esh & A SIS i, A B T RIS EE
SRS NE Yo e S8 IS ST S
T REA W) 2 3 1R A 2 45 v Y 2
1, FR D RER A PR S BUX AR A S R B
A S VR B RO AR R 75 25 IR R B 12
HES AP RE T, BARN R P E L LA 75 2
FEHERL A AR BT A E 2 2 A, T
BB KX A T AR R A A S O LR, i
SRR NI K (IR IBIES s 9iNE &N - S2 v

SEZ 3k (References)

Aydogmus-Oztiirk F, Jahan H, Beyazit N, Giinaydin K, Choudhary
MI, 2019. The anticancer activity of visnagin, isolated from
Ammi visnaga L., against the human malignant melanoma cell
lines, HT 144. Molecular Biology Reports, 46(2): 1709-1714.

Bugg LR, Wilson TL, 2012. Ammi visnaga (L.) Lamarck (Apiaceae):
Associated beneficial insects and implications for biological
control, with emphasis on the bell-pepper agroecosystem.
Biological Agriculture Horticulture, 6(3): 241-268.

Chen M, Zhou ZX, Luo JC, 2008. Niche and temporal pattern of
arthropod community in cotton-alfalfa intercrop fields. Acta
Prataculturae Sinica, 17(4): 132-140. [, FIRH, 26,
2008. []fF: I A FE15 PR sl M Tk v A 2 B A% SRy . Rl
224 17(4): 132-140.]

Chen XX, Liu YQ, Ren SX, Zhang F, Zhang WQ, Ge F, Ouyang F,
Men XY, 2014. Plant-mediated support system for natural
enemies of insect pests. Chinese Journal of Applied Entomology,

S1(1): 1-12. [BREHT, XUGRR, ARITRE, TR, 5KOCR, i,



6 1] TR DREAR BT K T B RRIE B HE R T BE

- 1175 -

BRBAZY, 1112475, 2017, DI H S0 B R Ay A 252 i
SR, ohER2EBEBE T, 32(8): 830-835.]

Ge F, Ouyang F, Zhao ZH, 2014. Ecological management of insects
based on ecological services at a landscape scale. Chinese
Journal of Applied Entomology, 51(3): 597-605. [X.l%, FEXFHT,
XEEAE, 2014, FETIRSS DIREAY B A= A e, RS
224, 51(3): 597-605.]

Gurr GM, Wratten SD, Landis DA, You M, 2017. Habitat
management to suppress pest populations: Progress and prospects.
Annual Review of Entomology, 62: 91-109.

He CJ, Li XQ, Zeng C, 2019. Coupling development mechanism of
beautiful countryside construction and rural tourism under the
rural revitalization strategy. Journal of Schuan Normal
University (Social Sciences Edition), 46(2): 101-109. [fif B{%Z,
ZIHEEE, B, 2019, SRR GG T M S MBS 2 Mk

UG R RALHIDISE. PN FEqR (2R ), 46(2):

101-109.]

Hong QY, Zhang JJ, Wang C, Wang LY, Zhang R, Le N, 2022.
Discussion on the Chinese medicine properties of foreign
botanical medicine Ammi visnaga L. China Journal of Traditional
Chinese Medicine and Pharmacy, 37(4): 2284-2288. [HLI5%i,
ST, LI, EMOG, KA, SRIE, 2022, SMRAEYIZ5 TR
TR 2R, b R 2%, 37(4): 2284-2288 ]

Hua YG, Hong WY, Zhang LL, Chen R, Wu YJ, 2023. Research
progress on promoting effect of the green prevention and control
of nectar source plants on insect pests. Journal of Zhejiang
Agricultural, 64(2): 421-424. [fEKR, B33, SKFTRE, BFH,
SRMH, 2023, BT HUE RO AL HEAE TR SE
Jre. WA R, 64(2): 421-424.]

Huang SY, 2024. Effect of functional plants on control of natural
enemies in cotton field. Master dissertation. Shihezi: Shihezi
University. [¥U7E, 2024, SREM XA IR B 346 AT
SR WL 2EALR S AT ATF R

Jiang L, Zheng Y, Liu GJ, Wang B, Tian CY, 2017. Characteristics of
root distributions of Prunus armeniaca and Medicago sativa and
soil physical and chemical properties under orchard intercropping
mode. Acta Botanica Boreali-Occidentalia Sinica, 37(12): 2489—
2495, [£EL, A, XEZE, Tk, BHKE, 2017, R MR-
NS EAE AR 2R 500 R S H A S A BT 5. v
MR, 37(12): 2489-2495.]

Kachkoul R, Sqalli Houssaini T, Miyah Y, Mohim M, El Habbani R,
Lahrichi A, 2018. The study of the inhibitory effect of calcium
oxalate monohydrate's crystallization by two medicinal and
aromatic plants: Ammi visnaga and Punica granatum. Progres en
Urologie, 28(3): 156-165.

Kowalska J, Antkowiak M, Sienkiewicz P, 2022. Flower strips and
their ecological multifunctionality in agricultural fields. Agriculture,
12(9): 1-14.

Lei QH, Su SP, Sun XX, 2023. Research on the relationship between
open innovation and provincial agricultural green development
based on environmental regulation moderation. Chinese Journal
of Eco-Agriculture, 31(10): 1668-1682. [k, FRmMs, #h/h
B2, 2023, FETEREE R85 09 TP QT 5 4 Bl 2k 6
KRR FZMGE. PEALRI2EHR, 31(10): 1668-1682.]

LiQY, Lu Y, Sui L, Xu WJ, Du Q, Zhao Y, Zhang ZK, 2021. Plant

=

protection and green development of agriculture. Journal of Jilin
Agricultural University, 43(1): 9-15. [Za =, 4, B, 74
SO, RS, B, SKIE, 2021, WP S RGO K E.
TR R 2E2E4], 43(1): 9-15.]

Li S, Jaworski CC, Hatt S, Zhang F, Desneux N, Wang S, 2021.

=

Flower strips adjacent to greenhouses help reduce pest
populations and insecticide applications inside organic commercial
greenhouses. Journal of Pest Science, 94(3): 679-689.

Liu Y, Asnani A, Zou L, Bentley VL, Peterson RT, Yu M, Wang Y,
Dellaire G, Sarkar KS, Dai M, Chen HH, Sosnovik DE, Shin JT,
Haber DA, Berman JN, Chao W, Peterson RT, 2014. Visnagin
protects against doxorubicin-induced cardiomyopathy through
modulation of mitochondrial malate dehydrogenase. Science
Translational Medicine, 6(266): 266ral70.

Meng XY, Dong ZK, Li LL, Yang QF, Zhang QQ, Ouyang F, Lu ZB,
Li C, Yu Y, Zhuang QY, 2020. Advances in the integrated
management of wheat pests based on ecological regulation.
Chinese Journal of Applied Entomology, 57(1): 59-69. [I'12%JC,
#wIR T, U, BRIE, TRIBIE, BRIHDY, g, 208,
TR, EHE, 2020, JETAATEER/NE F REEAIRBENISY
. N R AR, 57(1): 59-69.]

Ouyang F, Ge F, 2011. Effects of agricultural landscape patterns on
insects. Chinese Journal of Applied Entomology, 22(5): 1177—
1183, [BRBHZY, Jal, 2011, e A0S Jm A8 o B du g A 25
SFRUNE. RTERR B2, 22(5): 1177-1183.]

Pokharel SS, Yu H, Fang W, Parajulee MN, Chen F, 2023.
Intercropping cover crops for a vital ecosystem service: A review
of the biocontrol of insect pests in tea agroecosystems. Plants
(Basdl), 12(12): 2361.

Su WW, Yang QF, Ouyang F, Men XY, Ge F, 2020. Characteristics
and potential uses of the functional plant Sonchus arvensis L.
Chinese Journal of Applied Entomology, 57(1): 226-232. [753C
52, Wi, BRIHDY, 112%0C, X%, 2020. DhAEAHYE 5%
BYARRAE S HC N VR R, I L 24, 57(1): 226-232.]

Sun YR, Luo XL, Zeng YY, Zhao ZH, 2017. Types of functional



- 1176 - R B H1 244 Chinese Journal of Applied Entomology 61 %

plant and its bio-controlling effect in agricultural landscape.
China Plant Protection, 37(9): 21-28. [#h T2k, e,
B, B, 2017. Z%Eﬂ%i%*%ﬁﬁ#ﬁ%ﬂﬁ%*ﬂ&ﬁi%ﬁ%
YER. P ERER R, 37(9): 21-28.]

Wang JH, Qiu LF, Che SC, Yu GY, Shao JL, Zhong L, 2015. The
effects of floral resource plants on natural enemy insects and
implications for biological control. Chinese Journal of Applied
Entomology, 52(2): 289-299. [T#4L, 24735, 4/0E, EE
BR, BR4mH, fhi, 2015, S8 IR M0 KRR B VR TR
TELEYBG AN . W R B2 4], 52(2): 289-299.]

Wang XY, Zhang Y, Guan YH, Sun YQ, Su Y, Wang ZR, Wu HL,
2023. Soil and water conservation effect and mechanism analysis
of different plants in ephemeral gully of farmland. Journal of
Soil and Water Conservation, 37(1): 23-30. [ £ &/, 7K, X%
B, PhSORK, RN, VEESR, R, 2023 REEAHA
[FIRE A 0K AR RO RBLER AR BT, K RO R, 37(1):
23-30.]

Wu SH, Sun HT, Teng YC, Rejm @ nek M, Chaw SM, Yang TYA,
Hsieh CF, 2010. Patterns of plant invasions in China: Taxonomic,
biogeographic, climatic approaches and anthropogenic effects.
Biological Invasions, 12(7): 2179-2206.

Yan XY, Wang H, Zhang YJ, Zhao JN, Yang DL, Zhang GL, 2023.
Research progress on ecological regulation to crop pests using
agricultural biodiversity. Chinese Journal of Biological Control,
39(3): 710-717. (A5, FE, 7%, &7, BBk, ik

, 2023, LAY ZREVEXTRAE Y F B TR TS
HERE. b EAEYIBTG AR, 39(3): 710-717.]

Yang P, He Z, Hu JH, Jin CZ, Liu YB, 2023. The mechanisms of
seed dispersal in improving biodiversity. Journal of Plant
Protection, 50(5): 1244-1253. [#l, &, SIFM, 424,
XUBUE, 2023, P TR S AW ZHEERIPLE]. IR
%, 50(5): 1244-1253.]

Yang QF, Li Z, Ouyang F, Meng XY, Zhang KN, Liu M, Guo W,
Zhu CG, ZhaoWL, Reddy GV, Ge F, 2022. Flower strips promote
natural enemies, provide efficient aphid biocontrol, and reduce
insecticide requirement in cotton crops. Entomologia Generalis,
43(2): 421-432.

Yang QF, Men XY, Zhao WL, Li C, Zhang QQ, Cai ZP, Ge F,

Ouyang F, 2021. Flower strips as a bridge habitat facilitate the
movement of predatory beetles from wheat to maize crops. Pest
Management Science, 77(4): 1839-1850.

Yang QF, Ouyang F, Men XY, Ge F, 2018. Discovery and utilization
of a beneficial plant, rich in the natural enemies of insect pests,
in northern China. Chinese Journal of Applied Entomology,
55(5): 942-947. [MiRUE, BRFRDF, 11247T, g, 2018. JtJ7
AR TR I REAE ) B S L. TR AR, 55(5):
942-947.]

Yang QF, Ouyang F, Men XY, Ge F, 2020. The working principles,
methods and future researches of the functional plant. Chinese
Journal of Applied Entomology, 57(1): 41-48. [#% 5206, RRIAZY,
TMTE, K, 2020. DIREtEYIRERIE . Jr st R .
N S B4, 57(1): 41-48.]

Zaviezo T, Muiioz AE, 2023. Conservation biological control of
arthropod pests using native plants. Current Opinion in Insect
Science, 56: 101022.

Zhao ZH, Ouyang F, Men XY, Liu JH, He DH, Ge F, 2013. Habitat
management in biological control. Chinese Journal of Applied
Entomology, 50(4): 879-889. [ifX 454k, BRFHIY, 112476, X%
I, BRI, X, 2013, ABEE H—R ﬁi%rﬁﬁ{ﬁﬂﬁﬂiﬁ
Jrmml. R HU2 R, 50(4): 879-889.]

Zhu JE, Cui ZR, Wu CH, Deng C, Chun JH, Zhang JH, 2018.
Research advances and prospect of saline and alkali land
greening in China. World Forestry Research, 31(4): 70-75. [K &
U, EIROR, RAELL, AR, PRAAE, skAEHT, 2018, KELH
MBI R SR, AN, 31(4): 70-75.]

Zhu PY, 2012. Ecological functions of flowering plants in enhancing
biological control of key natural enemies on rice planthopper.
Master dissertation. Jinhua: Zhejiang Normal University. [4F
FH, 2012. WALRYIXIFE CEBN) = BR RO AR S TR, it
SAAAEIC. e WG R

Zhu PY, Lu ZX, Heong KL, Chen GH, Zheng XS, Xu HX, Yang
YJ, Nicol HL, Gurr GM, Glinwood R, 2014. Selection of
nectar plants for use in ecological engineering to promote
biological control of rice pests by the predatory bug,
Cyrtorhinus lividipennis, (Heteroptera: Miridae). PLoS ONE,
9(9): €108669.



