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*EAHEEHEFRTE

1, 2%* e 3 1, 2%k T 2 1,2
e B #H LRMES #HWE &R
(1 ZRAMOl R 2B, WA JREE 1500405 2. ZRAbMoll REEMFA B AE S RE RS2 BB E HE A LR E,
ME/RIE 1500405 3. TV HIIGHEL SRR RT, B8 123000 )

A E CEAMATEZ. M, BEEE, PERE, O ERmBIR R R R, AT, X
T R s P B R LML AR B IG  E, EAEAIPER R R AE SR A MRS, R
AN W BRE IR OR AT RS, HAR S i1 — BRI E . AR SCERERA 1 2 i [ 58 [ 1 9%
AT BAR L B IR AR IR A S B4 T B st R S ], P e S IR T R AR | BRI RNA
T Bt FEHED T U TS50 R B4 ORISRt R EA T T4, XSG I R BT i 1 RSk & R kA7
TIEEE, OO oA A R A

KR AN AYBiG; sEiE; RNA T

Progressin the sustainable control of Hyphantria cunea

TAO Meng-Meng"?"" MA Qing-Hui’ MENG Zhao-Jun"*"" YAN Shan-Chun"?

(1. School of Forestry, Northeast Forestry University, Harbin 150040, China; 2. Key Laboratory of Sustainable Forest Ecosystem
Management-Ministry of Education, School of Forestry, Northeast Forestry University, Harbin 150040, China;
3. Liaoning Institute of Sand Management and Utilization, Fuxin 123000, China)

Abstract Hyphantria cunea has many hosts, a broad distribution, caused serious economic damage, is difficult to
control, and has seriously affected the development of forestry in China. Control of this pest mainly relies on a
combination of chemical and biological methods, including the use of sex pheromones traps and monitoring
population dynamics in combination with chemical and biological control. However, developing more
sustainable and effective methods for controlling of H. cunea has always been a focus of research on this species.
This paper reviews the current distribution of H. cunea in China, problems in the prevention and control of this
pest, and progress in the application of ecological control. It also introduces new control technologies, such as
genetically-modified sterile insect technology, RNAi and Bt transgenic insect-resistant tree species. Finally, it
forecasts the future trends in the development of H. cunea control methods

Key words Hyphantria cunea; biological control; sustainable control; RNA interference
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R R E R AR E R RE AT ER2EE 1957 4F ) IEE 1961 4F ) K E( 1979
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ik 73.14 J7 hm® (BREAEE, 2022) , HEIEY
MEde et K, widb. NS 10T, AR
Lon . G, AR, W, Wide . B (2018
AEHTEE ). BEVE (2018 4FFHE ) AL (2021 47
i) 14 M (AR, HEET), 611 MR
X, HAIRE R AR X BRI AR
PR TR IX, Wil s %ism s Pl
2021 AF LIk 3 E H R kA ) B AT EIX ([
FMol AR R, 2022) .

25 [ % R A AR SR T AR IX K & B
W3 B T SEAE A B R I, Gt 6-7 A
W I0T L DA R 24 4% Bl A BT S A I Ab A
( ZEoR4E, 2003; BN, 2022) , HARRAEH:
RS FEIRA C ( EAH%, 2020) . #Eid
2, EEAWIETREA 300 2% Y, HA
[F) b X5 R 0 ) B i AN TR (28 AR 3
2019 ) , Hour 75 F A4 BA A SR BE AN i 2
FRIHRE S (ZRE54E, 2018) , JIEIA 95 [ ik
AR IE ARV AR, SR I & A X
ARl A 2 R ™ G, P X 5 Ak
IRIEIT T 40 ZAFERIRFR AR R, RS FIBh
TR A & e, ER s KIHAETE &, s
B 2550 B A 30 ke A B i (B S
5, 2018) , BUHEBIAMER BRI, Kk, XF
2 [ 199 1 By A A ™ Bl JE ST 1] S (0,5 252 i
AR, NMHIAES M &, FFRAN . Frek
BRI, 54 9% ) P RR B 114 e 2 N i

1 EEBRWpHEFENRE

EEXFIXFR - AYa ) AF BRI EFR
Ha, RV Y MO AE BRI T A T W
SR Z AT B0 AP REECR S K , A B PRI
HFrdE 2 Bk (PS5, 2018) , H3E
] ik P B A AR TH A7 AR (R, H R4 92 ] 1 ik
FELL R TC A T 2= 25500 3, KT RS
4B ET, MGz BERSY . RS IR
(RIRENR , By S Wk 2 AN 14150 mast T o 24 25 A [
B, S RORAME, R e A G 2 i
G (ERS7 A, 2022) 5 T SR B 1A 1 2 5
N TR PR, S 55 k27 A

ey, WO R TR oA Tk, S EBHE AR,
1-4 W4 R A I RS, iR
FELAS 250 i A ROR (A%, 2023) o HATN
FH T 26 [ i 1) 25 2 B iR B AR 77 B ik — 20 5%
2, PN SR E S B R PR O BUE — 2 A
g, ALV ROARESESEE A%, ENCEEA
FABEAREE 2, (AR BURA R | 77 5%
A e R T EA P S eSS v e
BERMHERE (JF@EmMEE, 2022) o 1A, &2
TR . B BRI IR 2, — L
X FEJZ B ia ML AN g 4, 2530 53 A il i oK 7% 52
L, BEAKT T35 B R fa v TR
D7 T FRE AR B 5 ] 1 I AH SQ 1R, SR 433l R
FEAFIN S 5 X TR R E B AT 55 (G
A5, 2022) .

2 EEBRBESHE

FEME B A5 ( Ecological control of
forest pest, ECFP ) 1% I /& FH AR MK R 48 N g
W, TEFEIT T il ARAK ZR Ge 45 A6 RN 2 e 1 i 4
T, FERES . FHAEVMEAE K LT,
ST SEAS TR P R L A EOCR | IS
SR SRR R B2 (G4 F5K R,
2004 ) , ARAEARTS A= PR EE AN AR Z 18] T AR PR
PR, LR A FAEMAERKRAEFTWH
1), AR RME S RENE T 4 . REHE
MEBRGENTHATF, DA HETE
i, PG BAAIXT AL, bk m, Bl
K, BRREEIVER/N (FREE, 2017) o RHR
BRI FE2E Y BB a A YRR, LA
TR A B A A 2 B 7 4, B X Se Bl i i
it 55 B R AR B, £5 500 A5 Al A SR
B, RTReis eIl . RS A%
WG IGR E TRARMEE A, KRR AR
BT XU R, fEaERRll e % e (2
MK, 2004) .

21 FIRAAIYERRF ZHEXESE

Xt T il AR ORI 9 TR X, F2 A
U 75 A B — A4y SO T o 2 D AR
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FHEHS I (XIARAIZERE, 2022) o 2EE %S H
03 45 B 1) X e — e R v sk B e, H AR A
i, FHSETET T M4, S b nr LIRS
FEBIARR . 95 B IR AL A A SR
AR > P, AT R T EE T 1 m &b RS Bk
TEEAR T, LS AL AR s T H Nk
Wi s FEALERLS RS, BRI T LR R, &
Hbess, BIARCRELE (P, 2021) o BAh,
Al DA 28 B (s (TS, 2021) | 46
P 3R AT B N T AR A5 By 4 56 [ ik

22 FRAEWMBARAEBEXEBR

AT i FH T AW S A ) 2 18 B A
KFZRDHFEAEY, AT, % Ry
SEBH ARG . TERPANAEE T, dl A Bl KL
L BRI A B S A il 5], R T A R i Y
R IR & A, SCRERD IR — 1R R AL
&, IS RAFRIBT IR SR o X ROy AT DL ZERE
YR, RPN RGN A RTA, 15
PRI il 2 E H g H ) (Yang et al.,
2008 ) o 4 E A SE [ BT A AR 5T 7 )
HRIT i w B T AE PR iA , A0 Sullivan %5 (2010 )
A B R v S 0 R A el b R B — AR
Hiu 55 [ 0 A R e, AR RIRE] 14.9%;
Zibaee 5% (2013) FEA[RZF A Ll Bk
& P& Beauveria bassiana B if 3¢ [ (1 #&CR A
. Travis (2005) WFFE R B, 23 KH:ER
Malacasoma americanum & 3 i) A2k Prunus
serotina 5203 [ (ke Hak B R A, e
TR E e, (HEARS R A R 2P
5.

221 HEMMHRUERBMMRENA %
] e 7 A P DR o A 4 A AR W SN A A
2% (BBZRSE, 2022) o 1981-1982 4, iL T4}
IR MK 26 [ 1 IOR B 2 R A I 1 PP
AEEREL, 2 Fhal AR AR (&SR AT
KX, 1985) ; i 1996-1997 4K 1 56 [ 1 ik
A AR RO A A3 1 gl HUp) 2y A B HORn 8 Al
W AR SR (HFHEEEE, 2001 ) . 2004-2006 4F,
% 5L 5 TR A R A A A B R 2 B, AR

PEREL 2 iy WO B0 REL 2 Fh, FFAETEREL
12 Ff (F+ 5552, 2007 ) . 2017-2019 4%, Pk FH#
XA LB 14 FhPF AR B B, {45 8 Fhar
AT 6 Fh AR A M (BRUTAE, 2020) .

1981-1982 4, LT PHRMIX & BLE E 1
WA KA 30 280, f14G 20 ZFhidkk |
3 PG . 3 FREIR, ARSI P (&
AR S, 1985) o 2007 ez 2 Kk
OB PR R ORI S 19 R, o o & KL
1R, Zh B A RS 2 A, I R
2 B, A R B R R E (TR TR, 2007 ) .
2017-2019 4F, P PHHL DX A A& 30 19 Fh 36 ] o ik
TR PEREL, G 7 Pl E v R AU 12 Bl
Horp ot 38 [ P gk B FN 2l O R R A B R o =
ZEPF Gk Ebrechtella tricuspidata ., 5 {4 5L Ht
Harmonia axyridis Flfi %L1 Chrysopa formosa
(BRI, 2020) o

SR 3 B R ) T A MR R %, (R
CSE N NI BECIVNE P i RPN
BT IR IR R IFAZ . 1R [CHG /N4 Chouioia
cunea &7 I % 1989 AFE7E 2 [ 1 ik i v &
PRIRHT Il 500 DX 1) HEOM 2 A % R 3k 80% LA I
(#0555, 2005 ) 5 BbweYpr FE S AT %
H, IR NEG WML EERS . LTHKE
SE b HEAT R AR, O U B BT IR AL
BOORHERE, 2012) . HABZF M Exorita
japonica A4y HL - A A A Rl (R,
1981), —4F %4 3-4 R, SE— AL 16-
17.d, FLWFSE A& B et i iR AE 1, ]
DL RS IHEIERAF (Seoetal., 2021) , H
A BRI A B R A5
222 EMMEYHNMRERR EBMEYE
ARG AR PP IEAE RN . B . SR, 8
AN TR A AN . FEARZ LR
APy b A% AL 2 £ 44995 5 ( Nucleopolyhedrovirus,
NPV ). 747 Bacillus thuringiensis ( Bt )
FIERAE 1 {5 # Beauveria bassiana 254 4l 7 78
B 73 5% e F 0k T L 2849 30 T Iz R

BT Z MR T — MR, RN
0.5-1.5 um, 1979 4F7E 32 [ k4 R N 5 IRk
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B, BURRE T ARH SR, X35 R BRI
80%LA I, X 4-5 A4 A HAZEAE R AR
JEwEH T2 E AL E PR (RIS,
2012) o (HAZB Z A iR s i ) WAS , Hosrii
RN Y TR AP 2 s el FLAR U M (B, 2015) 6
SR BESE AT R Z M AR B IR A, i
A ZRC. S SO T R,
1B 2 F RS TR ORI A5 T A3 L 2 8 T 8 35 o
TR SCHIAE (2022 ) BEH HycuNPV 5 Bt Z BT
MR Z524 B A 35 [ S 1 FCRNSE 3 104l i, wf
LR AH B — HycuNPV, & it A E05E i 2 B
W, HAE A A BRI A

T S FFE R 1987 AF7E M0 e gt &
B, CE R —Fh A AR EE S Rz W T A
MRE PR AR, HA AR . A E | EN T
SRR, ARSI HME (X =85, 2019 ) .
FoF5 (2016) 7EEPAM R4 A Bt 454 il
HEAT & I ) CALB R, B EERR IR 97%
Vb AR (1991) FEEFISE (1999 ) fif
Y4 = 150 Bt 869 B bk x 56 [ (1 gk 775
BEOFFY , 25 SR B A R AR 3 % 25 [ (1 ik 4
424 h HFET-HRIK 86.8%FH1 70%., X T-WK%
(2015) RILAHah MR Bt AF 5 A
FIT 1 S Qi /NI 252, R 2 A= B 4 it L
A UHEIEEAEH

BRA R PR S R A R, TR R
MR UMR R AR, o DIZESEE FIRER 2
&AM (7 AJG) M, XF 98 B A kit T
WitaE s, BARSMANE T ( Zibaee
etal., 2013; sk B4, 2016 ) , 2543 V45 (2015)
WY e R A FL AR 92 [ P 0 B0 M i
AEFR 7 d J5, BEKE BHOT 26 [ 110 14 B 6 250 R
ik 88.84%.
223 BHRITAHAEHEANHARENR ME
Xif B HURIAE ) 22 0] 56 R TR A 9T, B AT A7
BERARCAAEFERPA T HC SRR G TIEF
SN PV T o B AT AR AR R A T &
B SPE B R RE] AR, iR R
B, FEmYEE. sRB%iT N (Baietal.,
2020) o METC WA N T EEARABUR . T

A AERE, M bR R R R R S 2
R IA i, B R RSk iR TR AL

PEAF B N T HURE W AR RE
( EREESE, 2022) , top F T K i A ik ik
SO I A R, DD AR FEHLAR (R T
&, 1998) o XNIEEEAE (2001 ) A1 HISE E H g
FERIEPIRIX . REFIAIX | B &4 X g LA
X AT N T, RIS 1 AAS56 2 kA
FIAECR UEARDG, HolAR s gEke
40-70 m, 40 m NiFHIHE N 100%.

Wil 2 SE DR | 2H 24T AR 4B Al A e A B
FARRY S J | AT LA RBE LR £ B B 4 Y 27 A
YIVE T 3% R IE SR 7 (FEE S,
2012) , @ik AT R Ul X REAE A SR
TFHGPLU], DTS M) L O A A e PR (AR A,
2017) o ZFEB (2020 ) dTEEE 11 FAEY) o
2 H Ll A A WE MR T, R 2.4-
T - 1 B R S T R A A 1 O
PR3, T 4-F L B e 36 [ U A 5 324
W CEEAE FH o M 92 [ P o6 S Morus alba
FERY -5 S0 RN -2 . 45 T L e e B 0
H B-Z T LA 25 (ks B A= B0, 7=01
A HAMAH ) 4.5 % (Tangetal., 2012) ., S5k
REIHE & %t 26 1 (k27 £ 47 A 3B 5 W
EHEER, (RRZHUREEE N KM T, 1
AT PN PSP & ke A I 5
PR IA T 2 Z 1 SC R ( Zhang et al., 2019)

23  FiFEWIRF B0 RGP EE B

7 3 [ PR AR K A, o T D A
RO, — BRI ML 25 AT K T AR R
BiiA R o 2 AR A LA B s ik 2
AU R FASER DY), AT FE A= bi 2
P, PAR (AT TR 3 28 e A I B A 2 i A T
BER, Frnle i R s 2, MR
AR ER . AR LA TPt
(XUBRFNZERE, 2022) o B SCEE% (2020) #EH]
0.3% Sk 20% R R . 0.5%E0 PR
K31 3 AR 2G5, FEMRAG T R 25 [ (R 4
Wi 25 BRI, AL IEFET-RINTE 94% L) I, fEF
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RORIEIE E g2, HAZB 2, nlkt
HEA BT, AR B ) S [ Y R E
o JEE: MR 258058 & B, AT 25% K %)
FIR LI AT 20% H BBk Ak 77 511, 0.5% (1) ENARUR L
L 0.3% 5 SFLM B AR, HAUr (B E
W%, 2020) .

3 FEERARNFRER

31 RERFABRENTR

AT AR ) FH 35 A% 4R AR AR ) AR E
AT IO FE B IR AR H AT TR TS R, A% P 0
TR 1E 5% A B AR K R FAH G S B 3
PR, 38 e 35 R g B o LA T st A% A 2 AR IR
FRE MR SRR, U R o
HERMEREFTRERLEARNBREE A
(FRDUITAF, 2020 ), A4 SRBAE R MERTE 3R A
YHUE , (EBIFEE R ELRE S, AT LA AR A
PO R, SR R AE TR (2
2%, 2017; Alphey and Bonsall, 2018) ., &=
/NTE (2020 ) G5 1 58 [ 1 i B gt A2 % 42 0 25
Al Hedsx Fl Heser2, Ff-H#:57 | CRISPR/Cas9
AR Hedsx & R AT 844 28 28 (ACF Piggy Bac 47
S H%E L Heser2 RNAI &, BoiiF T s fL i s
FoRAE A 45 25 B o BE R AT AT M. Lin 5§
(2017) LA CRISPR/Cas9 AN} 3 [ 1 ik
SR & B L wnt-1 FE R TR R e, SR
TREIRIRET % FEBE R AT A 32.9%
FIRRIG RGN G B S, AR RS %5 SR AR AR fil
B BHE e A5 2 A e AL, 1 IH X R n] st 1 AR ARy
SR S REIE A SR AR, X A AR R0 R
A ARG R AT 5 o SR R AR R RAE B R
FIRE R st A4 JOh R FEE T, AN SR HA i 4
T, WS AT Y
3.2 EH RNA FHH®TE

RNA T4 (RNAi) ZFIFHIMNEXNEE RNA
( dsRNA) T (HA: Yy F LD ek I R e S Jm A

RIBWM DT Y IE (BB, 2002) o T
2 (2019a) Kiii A HChi-L4440 Fik# A

I TR PR TR TR 2 M 3 9 [ 1 e 4 1L, LR 314
FRFEE HeChi AYAIXT ik B T R 76.7%-
90.3%, hAKAHRE, HEEHKE S
WEZH AR [ 2 FRAK 40.7%, INERIIE T RNAI JH
T3 [ ik B s 0 P A5k o e R AR R B T
— P S H R R R e, HAE SR kA &
BB B Mg A U Rk R G
HcSID-1, it RNAi J5 0] LB R Rk K
S, IR R H A R AR SE R ek (RS,
2019b) o BEAhAH (2020 ) 3 vEpEARAS A 22 Ik
NPF Fl1%5 0 22 Ik SNPF 2 Z R JE K] cDNA (1) 5 K]
2K, P RNAL BAR AT SRR DIRERFSE, FIH
dsRNA A 4 #0518k HeNPF Fil HONPFR 2E 14, H.
1E 96 h PLERASCR I, 439110 32.75%F1 88.64%
X IRZAAR L, 2 RS S50 TR 31.75%F1
17.55% , RE Rt K EEM T 31.89%
13.54%; Wfedg = 5p i e B2 43 S A 70.86%
H159.87%, T LA 5200 98 [ (IR IEH R H o
2 (IR TE D R B 2 R AR W &3k, 1E 1-4
W4 S0 4y R 2 TR R ) 22 2R T8 L, i 3] R
U B ORAPAE T, AEX AR A T 24 BT R R A
F), 25500 J0k A A S 3 R, iR AN BN A
AIFERE, (AT LA S RNAG B 15 4% 22
H PR SR T U BRI A8, T LA 25 R AR 7 v X
fE (Kimetal., 2011) . FIH RNAi A] DAER T
PoE AR E LN, HX M EafE 2R
A PAESE A DURECE R BN R B 2 )
AEBRIC (BE2fr, 2010) , HAWSRAE X,
MCEE RNAT X 36 [ IR RT3 B iR 2 — RS
AR E B k.

33 BtRERH BAFEEXEBRAR

M P R A B AR SRR i 3 TR e A 31 H
PR RO TRk, A DU A B U,
1713 G PR B T A 28 Y B e B R s R R, B
R R A ) 3 R BAT SR R 11 . Bt
PRI BT AR ) RIGE R AE ST Bt T8 R A0
P, B MBS e e A R Rk, ik A
AU H RREST CRAZAS, 2017) o Bt
TEFO R AL 2 S AR RE Bl R B
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SETE (HHI%E, 2014) . Ding 2§ (2017)
fdi FH%% Bt £[K CrylAh3 F1 Cry9Aa3 J% CrylAc-
SCK 4H-& 3 H 1L Populus davidiana %t
22 [ 09 RN ST A THT ORI E |, G55 N
Cry1Ah3 #il CrylAc-SCK 4l & 3L 1L F
(1) &) JOF S FE T2 00 510 97% 1 91%, T
Cry9Aa3 # 5L i RIWAET- N 49% , IME A
(2020 ) fii 1% Bt FHF R 895 1 ( Populusx
euramericana  ‘Nanlin895° ) %36 [ (1 ik kT4t
HRCRME, REPEYMIRE 12 d 5, KIiE
FET-%H 37.5%-68.9%, FBESE (2020) FIJH%%
Bt SEA “RAK 8957 A 12 MKk ARFTAE v A AL
FEFRM 12 A HE DR 200 56 1 e 3 — 2 1Y
AWM BRER A-5-0 X 3& [H Ik AY 18 d BIESE
23N 65.6%, HOO 3 1 dkgh de i CEs AR
AR IHE- . CYETR Bt B AR
UGB Bt JEH A Rk, M2
ZAFE P R AAEY W] LAR A ) B A
o, b, PrEAE R KRR

4 BESRE

ZE LTRSSk AR 3L ik (5 B 1 T A
T B LA LA 1) 37 58 35 55 1 P gk
R4, "] LLET 2EKGEN RS . CLIMEX ( Ge
etal., 2018 ) BCIEFIAR, K HHAER AT E
gk A& A Ry X3l T AR 2 A S B ( Wang
etal., 2016) ; 2) HHETE 5¢ 832 E ki) 2 5L H
T o A5k — D AE T e AR LR, B R =l
BEIRR, TR SIHHE ARSI HIRAMG, R
FHT RNAQ 1YL E H s 14 ik r 18
Mo (SKkIRITEE, 2022; MBS, 2022) 5 3)
T & F 5 [ A g 0T 2 =2 0L 110 RLSE LU AL
PIBIESE , TR AF AR I HE & ) 119 T 356 FH D) g 4
S, T HA 5 AR R & 0 28 5 e
Vs, 5 A B LR N 32 E g ) ek b
7 (pk5, 2020; FuK%, 2021) 5 4) #Ezh
R RECN T IR B &, BEAT LA
KIGAESHMAE, WrT e S b i 28 05 &
AR FAE S0 E R SR 2 i F d (8
A, 2004) o BCAMRABES S E KR

T 2H S A RO 0 ST 1), R S F
FRFUE A RNEER . NEBE AR R AL
AT (PNSFEESE, 2021) 5 5) RAERLIE
I ZE QAT 08 35 78 3 - R 4 AR RN 4% 45 5
BIGHAR (TRIRI545, 2022) , 583535 E 1 kY
Briiadet, B m LB TAROR

SE Xk (References)

Alphey N, Bonsall MB, 2018. Genetics-based methods for agricultural
insect pest management: Genetic control of agricultural pest
insects. Agricultural and Forest Entomology, 20(2): 131-140.

Bai PH, Wang HM, Liu BS, Li M, Tang R, 2020. Botanical volatiles
selection in mediating electrophysiological responses and
reproductive behaviors for the fall webworm moth Hyphantria
cunea. Frontiersin Physiology, 11: 486.

Bian ZL, Liu Z, Wang XM, Zhao LQ, 2023. Effects of larval
densityon the life history paramentersof fall webworm, Hyphantria
cunea (Lepiodoptera: Arctiidae). Journal of Environmental
Entomology, accepted. [T, XI#B, TR, #EAL 2023.
2y o B 5 [ AR T R S . PRI R B,
3%

Cai DZ, 2019. Study on feeding preference of Hyphantria cunea
Drury larvae. Modern Agricultural Science and Technology,
2019(22): 63-64. [ EZREE, 2019. & [ IR B BEREE
T, B EHE, 2019(22): 63-64.]

Chen C, Song LW, Zuo TT, Wang Y, Nan JK, Sun SH, 2020. Natural
enemy complex of Hyphantria cunea (Drury) in Shenyang area.
Chinese Journal of Biological Control, 36(3): 353-360. [B4&UL,
KU, ZefBIE, EUL, mRFE, Fh1E, 2020. JLIAHIX G
R R R K. EAEIB R4, 36(3): 353-360.]

Chen XX, 2010. Recent progress, existing problems and prospects in
biological control of insect pests in China. Chinese Bulletin of
Entomology, 47(4): 615-625. [, 2010. 21 {203 FE 3l
AP BIG IS PR . RS R R BN, 47(4):
615-625.]

Chen ZB, Yu LC, Wang SQ, 2002. Recent advances on the RNA
interference. Chinese Journal of Biochemistry and Molecular
Biology, 18(5): 525-528. [MRiuk, T4k, ETHH, 2002.
RNA THAEHRNADBISE . hEAY 550 T
i, 18(5): 525-528.].

Ding LP, Chen YJ, Wei XL, Ni M, Zhang JW, Wang HZ, Zhu Z, Wei
JH, 2017. Laboratory evaluation of transgenic Populus davidianax
Populus bolleana expressing CrylAc + SCK, CrylAh3, and
Cry9Aa3 genes against gypsy moth and fall webworm. PL0OS



13 PRI S A ek (0 AT e - 19 -

ONE, 12(6): e0178754.

Du GL, 2017. Application of ecological control technologies and
measures for forest pests. Agricultural Science-Technology and
Information, 2017(1): 104, 106. [FLFE%, 2017. ZbkE FEEY
AR RAER R, 4Ol RHE SR, 2017 (1): 104,
106.]

Ge XZ, He SY, Zhu CY, Xu ZC, Zong SX, 2019. Projecting the
current and future potential global distribution of Hyphantria
cunea (Lepidoptera: Arctiidae) using CLIMEX. Pest Management
Science, 75(1): 160-169.

Han HL, 2019. Progress of taxonomy of Erebidae (part), Euteliidae,
Nolidae and Noctuidae (Lepidoptera) in the Northeast China.
Journal of Environmental Entomology, 41(6): 1181-1195. [5##%
B, 2019, HEZRIL HBORBHGRIY) . RAUER . SRR AR
R (B ) sy KO TT i . R R, 41(6):
1181-1195.]

He CJ, Li JZ, Wang Y, Chen YF, Liu F, 2022. The occurrence of
Hyphantria cunea in the United States and the trend forecast in
2022. Forest Pest and Disease, 41(1): 46-48. [#{%75, Z=MIIE,
M, BRAGIL, XA, 2022, SERE AR AERTOL M 2022 4B %
T, o AR, 41(1): 46-48.]

Ji R, Xie BY, Li HX, Gao ZX, Li DM, 2003. Research progress on
the invasive species-Hyphantria cunea.
Knowledge, 40(1): 13-18. [Z22%, M FH, 2ofikifg, mihe, &=

HbE, 2003, Sk NEFI—SE R IR IORT S HE . B AR,
40(1): 13-18.]
Kim IY, kim HJ, know YM, Kang YJ, Lee IH, Jin BR, Han YS, Kim

Entomological

1, Cheon HM, Ha NG, Seo SJ, 2011. RNA interference mediated
knockdown of apolipophorin-Ill leads to knockdown of manganese
superoxide dismutase in Hyphantria cunea. Comparative Biochemistry
& Physiology Part A, 159(3): 303-312.

Li HP, Huang QX, Wang J, Li W, 2015. Potential of entomopathogen
Beauveria bassiana for controlling fall webworm Hyphantria
cunea. cientia Slvae Snicae, 51(9): 65-70. [ZE4F, FAKIA,
A, A%, 2015 BH PR B 6 56 1 N T ) (3E30).
Molk B2, 51(9): 65-70.]

Li LS, Yuan YF, Wu L, Chen M, 2018. Effects of host plants on the
feeding behavior and detoxification enzyme activities in
Hyphantria cunea (Lepidoptera: Arctiidae) larvae. Acta Entomologica
Snica, 61(2): 232-239. [Z=&¥F, RARLE, U, BRELL 2018.
AR TR X2 El!@cﬁdlﬂﬁlﬁ f}&ﬁ?al’%@{é PERISEIA.
e d2#4R), 61(2): 232-239.]

Li N, 2020. Electrophysiological and behavioral responses of
Hyphantria cunea to several volatiles from 11 plants. Master

dissertation. Beijing: Beijing Forestry University. [ZX5, 2020.

e X 11 FAEYI R R YR A B AT R . A
g sc. Jbat el s

Li SX, Zhang J, Zhang B, Zhang CG, Liu F, 2013. The distribution,
damage and control of fall webworm (Hyphantria cunea). World
Pesticides, 35(3): 41-46. [FHRE, KA, o, DL, Xli,
2013. 24[E 74k (Hyphandria cunea)/ i, 1% KB IGHFFLE
. tHFAZE, 35(3): 41-46.]

Li XW, 2020. Genetic regulation of hyphantria cunea using genome
editing and transgenic technolog. Master dissertation. Shaanxi:
Northwest A & F University. [22/NT, 2020. 3T 3 F 4 ke
Gtk TSk N PSIEIEL ek i3 v (Rt R U RE I ATS'S
PG PIEARARRIR ]

Li ZQ, Chen K, Yang FY, Huang YP, 2017. Application of genetic
regulation technique for invasive pest management. Bulletin of
Chinese Academy of Sciences, 32(8): 836-844. [Z22 1%, B4,
Wi, ¥, 2017, AT ARE HIAE IR AR,
T ERLABERE T, 32(8): 836-844.]

Liang J, Zhang XY, 2004. The techniques and practice of forest pest
ecological control. Forest Pest and Disease, 23(6): 1-8. [27,
HKEME, 2004 B FAYMAESERBARSHIE. hEKE
M, 23(6): 1-8.]

Liu F, Li Q, 2022. Occurrence, forest control status and prospect of
fall-webworm (Hyphantria cunea Drury)in China. Journal of
Shenyang Agricultural University, 53(5): 630-640. [XI#, Z=#¥,
2022. e AR AR T O  AREBTIR BRR SR B T
Aol K247, 53(5): 630-640.]

Liu HH, Liu Q, Zhou XG, Huang YP, Zhang Z, 2017. Genome
editing of wnt-1, a gene associated with segmentation, via
CRISPR/Cas9 in the pine caterpillar moth, Dendrolimus punctatus.
Frontiersin Physiology, 7: 666.

Liu XY, Shen XF, Bai XJ, Fu PY, 2001. Application of sex
pheromone of Hyphantria cunea in gardens. Forest Pest and
Disease, (S1): 51. [XIGEER, ==+, HEL, &M, 2001.
[ AR SRR AR LR . T E MR &, (SD): 51.]

Liu YP, Zhang XT, Xie CX, Zhu H, 2019. Synergistic test of Bt
strain with high virulence of Hyphantria cunea. Journal of Anhui
Agricultural University, 46(5): 870-875. [XI M, wkuirR, it
FEL, R, 2019. I HIEKRRE Bt BRI RO, L8
Ak K2R, 46(5): 870-875.]

Liu ZH, Lu XJ, Li RJ, Liu TY, Guo W, Li BG, 2015. Effects of
sublethal concentration of Bt on development of Hyphantria
cunea and the parasitic wasp Chouioia cunea Yang. Journal of
Plant Protection, 42(2): 278-282. [XI| T, KiFEE, 2%,
XUAENE, FR88, ZR0RIE, 2015, I8 AT B SO0k B X 38
P B A A i R KR B M. R R R, 42Q2):



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

278-282.]

Lu LP, 2022. The harm and control measures of Hyphantria cunea.
Special Economic Animal and Plants, 25(1): 53-54. [#&HHF,
2022. FHEF I ETE KA. FERh LTS, 2501):
53-54.]

Luo LP, Wang XY, Yang ZQ, Cao LM, 2018. Research progress in
the management of fall webworm, Hyphantria cunea (Drury)
(Lepidoptera: Arctiidae). Journal of Environmental Entomology,
40(4): 721-735. [BarF, AL, BB, W5EH, 2018, 3%
E kBB . IR R =3, 40(4): 721-735.]

Luo S, 2021. Integrated control technology of Hyphantria cunea.
Forestry and Ecology, 2021(9): 38-39. [%'il;, 2021. [ ik
ZEABEEA. Ml 5AZ, 2021(9): 38-39.]

National Forestry and Grassland Administration (no. 5 of 2022),
2022. 2022 Hyphantria cunea epidemic area in the United States.
http://www.forestry.gov.cn/main/5461/20220318/110715854 936547.
html. [EF Al BRI (2022 4455 55 ) |, 2022. 2022 43
[ 4 3k B X . http://www.forestry.gov.cn/main/5461/20220318/
110715854 936547 .html.]

Qiu LX, Lu XL, Lin X, Wen XY, Fan SQ, Shi Y, Chang GB, 2022.
Discussion on the prevention and process of Hyphantria cunea in
Chian and strategies in the new period. Forest Pest and Disease,
41(6): 1-7. [ERSLHT, s, AR, WM, JWILE, w5,
WM, 2022, T S gl R SR A .
FE BRpiiG He, 41(6): 1-7.]

Qian W, Qu J, Kang L, 2017. Decoding mechanisms of bio-
interactions for targeted management of agricultural pests.
Bulletin of Chinese Academy of Sciences, 32(8): 805-813, 800.

[, i, HER, 2017. AEWIME BRI 1RV IE S
PR TR S, ERREBEBE T, 32(8): 805-813, 800.]

Qiao XR, 2007. Investigation on the natural enemies of Hyphantria
cunea in Qinhuangdao. Forest Pest and Disease, 26(3): 30-31,
34, [FFFEH, 2007, FERE T SRE R REEAT. PEGR
Mg L, 26(3): 30-31, 34.]

Seo M, Seo BY, Lee GS, Cho JR, 2021. Effect of cold storage on the
viability of Exorista japonica (Townsend) (Diptera: Tachinidae)
pupae of an important parasitoid of noctuid larvae. Crop Protection,
141(4): 105425.

Shang RX, 2016. A review about qihe county plane spraying
Bacillus thuringiensis (Bt) prevention and control of Hyphantria
cunea. The Journal of Hebei Forestry Science and Technology,
2016(5): 58-59, 71. [R5, 2016. KHLBHHIR = 41 (Bt)
Bl i6 3 [ IR R JARE. WAl R, 2016 (5): 58-59, 71.]

Shi YS, 1981. The natural enemy of the Hyphantria cunea - Exorista
japonica. Acta Entomologica Sinica, 24 (3): 342. [H 7k 3, 1981.

2 Y RE—— H ASB 270, R U440, 24 (3): 342.]

Shu CR, Yu CY, 1985. Investigation of the natural enemies of the
Hyphantria cunea. Journal of Environmental Entomology,
1985(2): 91-94, 99. [#FHSR, TH X, 1985. FH IR FL
. BHKEL, 1985(2): 91-94, 99.]

Song XJ, 2017. Research progress of Bt transgenic insect-resistant
plants. Chinese Qinghai Journal of Animal and \eterinary Sciences,
47(2): 55-56, 59. [RARZAS, 2017. Bt #EEEPHT S (9B
. HIE WG R, 47(2): 55-56,59.]

Sullivan GT, Karaca I, Ozmansullivan SK, Kolarov J, 2010.
Ichneumonid (Hymenoptera) parasitoids of overwintering Hyphantria
cunea (Drury) (Lepidoptera: Arctiidae) pupae in hazelnut
plantations of the central Black Sea region of Turkey. Zootaxa,
2608(1): 63—-68.

Sun SH, Nan JK, Yang LY, Song LW, Zuo TT, Wang Y, Li S, 2021.
Research progress on natural enemies of the Hyphantria cunea
(Drury). Journal of Environmental Entomology, 43(6): 1331-
1347, [IMTEE, MR L, %nm’i, e, £, %
fif, 2021, & [ 7 i K Bk 7 FR HUAR, 43(6):
1331-1347.]

Sun WB, Wang P, Yang ZK, Li HY, Zhu GQ, 2020. Study on the
insect resistance of Bt transgenic poplar Nanlin 895 to
Hyphantria cunea. Journal of Central South University of
Forestry & Technology, 40(7): 107-118. [#MIitE, EBE, ke
W, ZELLA, TEESIR, 2020, B Bt EEPI AR 895 AR 56 1 i
HUEAERITE. R AR RR R 2254, 40(7): 107-118 ]

Tang R, Zhang JP, Zhang ZN, 2012. Electrophysiological and
behavioral responses of male fall webworm moths (Hyphantria
cunea) to herbivory-induced mulberry (Morus alba) leaf volatiles.
PLOSONE, 7(11) e49256.

Tang R, Su MW, Zhang ZN, 2012. Electroantennogram responses of
an invasive species fall webworm (Hyphantria cunea) to host
volatile compounds. Chinese Science Bulletin, 57(25): 2380—
2389. [JHAF, AAC, TKENT, 2012, EAAMOARE B E
P AR O A 45 0 o B i PR G 1. BboAid AR, 57(25):
2380-2389.]

Tang QZ, Pan HS, Zhao HL, Qi K, Ye WQ, 1991. Study on control
of Hyphantria cunea by Bacillus thuringiensis 869 strain. Forest
Pest and Disease, 1991(1): 16-19. [A4IF, Wbk, B2k,
Bl THAEE, 1991, Jh s SFTH 869 HIHREAEE H AT
7%, AR IRAETH, 1991(1): 16-19.]

Travis HJ, 2005. The effect of eastern tent caterpillar (Malacasoma
americanum) infestation on fall webworm (Hyphantria cunea)
selection of black cherry (Prunus serotina) as a host tree. The

American Midland Naturalist, 153(2): 270-275.



144 PRI S A de R (o AT 7 1 21 -

Wan X, Deng JY, Wang YP, 2021. Effects of different trap types and
fluorescent tubes at different bands on capture of Hyphantria
cunea(Drury). Plant Protection, 47(1): 103-107. [Ji &, &7,
EICF, 2021 RFEFEHER AT WEL LED X732 [ ik iy
FUARCR. MG, 47(1): 103-107.]

Wang B, Li HM, Cao HQ, Wang GR, 2021. Mechanisms and
applications of plant-herbivore-natural enemy tritrophic interactions
mediated by volatile organic compounds. Scientia Agricultura
Snica, 54(8): 1653-1672. [Tk, ZEEfH , PRIGRE, THEZE,
2021. RSN Y- TR R- KRB =HE R
KHEAENUSI T . T ER B2, 54(8): 1653-1672.]

Wang CB, Qiao YY, Wu HG, Chang YF, Shi MY, 2016. Empowering
fall webworm surveillance with mobile phone-based community
monitoring: A case study in northern China. Journal of Forestry
Research, 27(6): 1407-1414.

Wang LY, Yang CX, Guo BB, She DM, Mei XD, Yang XL, Ning J,
2022. Research progress and application prospects on insect sex
pheromone. Chinese Journal of Pesticide Science, 24(5):
997-1016.[EW T, Wl e, R, ey, MR, B
¥, TR, 2022, BHMEE BRATTTIER SR HTETR. K25
224, 24(5): 997-1016.]

Wang P, Guo TB, Wei H, Sun WB, Zhu GQ, 2020. Analysis of insect
resistance of Bt-transgenic poplar(NL-895) to Hyphantria cunea
and Micromelalopha troglodyte. Molecular Plant Breeding,
18(14): 4645-4656. [TBE, FhlRDak, ZUAE, PMVATE, 1 E50R,
2020. ¥ Bt FH REAk 8957 Az 3 [ g A /N T A
VAT S FRIPIT D, 18(14): 4645-4656.]

Wang SB, Zhou Z, Chen YM, Wang YZ, Zhang YA, Qu JL, 2020.
Diapause of Hyphantria cunea (Lepidoptera: Arctiidae) induced
by photoperiod and temperature. Scientia Slvae Snicae, 56(4):
121-127. [E1, R, BRIGET, EEBk, ok, iR,
2020. 't FA IR B T L 1 L . MRk RLAE, 56(4):
121-127.]

Wang Y, Zhang SF, Xu Y, Fang JX, Kong XB, Liu F, Zhang Z,
2019a. Construction of the expression vector and RNAi mediated
by bacteria expressed dsRNA of chitinase gene from Hyphantria
cunea. Forest Research, 32(2): 1-8. [ £, JK#J5, #REE, Jim
N, FLFRNE, XAR, SKEL 2019a. 2 FIRILT REEANE #A
B RNA THREMIE AT RNA T Al R0,
32(2): 1-8.]

Wang Y, Zhang SF, Xu Y, Liu F, Kong XB, Zhang Z, 2019b. Cloning
and expression profiles of HcSID-1 gene and its function
verification in Hyphantria cunea larvae. Scientia Slvae Snicae,
55(10): 48-56. [T, SKIIF, BRIE, XU, fLAEDL, TKIT,
2019b. S&[E 11k HeSID-1 JER ¥ se b | SRabizlrir B AR

iR ThREEIE. Aol FRLE, 55(10): 48-56.]

Wei JR, Wang CZ, Qu HR, Yang ZQ, Shao LS, 2004. Study on
biological control of Hyphantria cunea by insect natural enemy.
Scientia Silvae Sinicae, 40(2): 90-95. [BliaE, F1£%, HifEaE,
W 80se, APRHS, 2004, FHCEL RO 58 [ k) AR DT
Mol B2, 40(2): 90-95.]

Xu HH, Wang JL, Wei JQ, Zhu J, Lin F, 2020. Insect population
genetic regulation and reproductive characteristic interference
and their prospects on controlling Spodoptera frugiperda.
Journal of South China Agricultural University, 41(1): 1-8. [
DU, EAERN, Fnar, RE1, #RIE, 2020, B ARG
FERNAR BRI T4 B A 3 S0 S iy 4 o B I i 5. 42
MO R, 41(1): 1-8.]

Yuan CN, Yang YX, Bian QH, Ma XD, Wang M, Zhong JC, 2022.
Progress on the synthesis of sex pheromones of Hyphantria
cunea. Chinese Journal of Pesticide Science, 24(4): 659-670.
USOEA, BT mE, Pk, BER, E8, MLE, 2022, £
B0 1R R B A R R . R 2R A R, 24(4):
659-670.]

Yan ZL, Zhao CM, Han LP, 1999. Efficacy test of the new Bacillus
thuringiensis (Bt) in the control of the Hyphantria cunea. Forest
Pest and Disease, 18(4): 22-24. [F:GA, MUK, i,
1999. BTN AT (BB A % [ R0 K. ZRbo B
IR, 18(4): 22-24.]

Yang B, Liu Y, Wang B, Wang GR, 2020. Olfaction-based
behaviorally manipulated technology of pest insects: Research
progress, opportunities and challenges. Bulletin of National
Natural Science Foundation of China, 34(4): 441-446. [#7if,
X, Frk, FHZE, 2020. FRIRSEFT A IREEEAR MBI
WL VLB EHREL. HERIEIES, 34(4): 441-446. ]

Yang XQ, Wei JR, Yang ZQ, 2001. A survey on insect natural
enemies of Hyphantria cunea in Dalian district, Liaoning
province. Chinese Journal of Biological Control, 17(1): 40-42.
(75, BLESE, i, 2001, JCEHLX 3% H [ iR EER
BE A, P EAEYPIE, 17(1): 40-42.]

Yang Y, Li YH, Cao FQ, Chen LS, Peng YF, 2014. Progress in the
assessment of ecological effects of insect-resistant Bt crops on
non-target of lepidopteran insects. Journal of Biosafety, 23(4):
224-237, 214. [#5t, F i, WRE), Frd, £ Tk, 2014,
e BUEER BT AR X B F ARSEAR B B R A BT T .
e AR, 23(4): 224-237, 214.]

Yang ZQ, Wang XY, Wang CZ, Qiao XR, Pang JJ, 2005. Studies on
utilizing parasitoid Chouioia cunea Yang (Hymenoptera:
Eulophidae) for sustainable control of fall webworm. Scientia

Slvae Snicae, 41(5): 72-80. [k, F/NL, FILE, R”vFE



£ 22 o B 3244 Chinese Journal of Applied Entomology 60 %

7%, PEREZE, 2005. 11 8] Fmh/INgeaT Fp s i 96 [ gk o
5. MlBRE, 41(5): 72-80.]

Yang ZQ, Wang XY, Wei JR, Qu HR, Qiao XR, 2008. Survey of the
native insect natural enemies of Hyphantria cunea (Drury)
(Lepidoptera: Arctiidae) in China. Bulletin of Entomological
Research, 98(3): 293-302.

Yin C, Liu D, Ren J, Lu XP, Qiao LQ, 2015. Effect of temperature
on activity of Hyphantria cunea nuclear polyhedrosis virus
(HeNPV). Journal of Shandong Agricultural University(Natural
Science Edition), 46(3): 353-356. [Fthll, XM, fE8E, 54T,

FT, 2015 YRS 3 [ AL B 2 A MO TR I L RO R
IR K 22440 (A SRR IR, 46(3): 353-356.]

Yin JJ, 2020. Functional analysis of neuropeptide F and its receptor
genes in Hyphantria cunea (Drury) based on RNAIi technology.
Master dissertation. Harbin: Northeast Forestry University. [B /i
i, 2020, HET RNAG TG R 2k F RS2 R SE D 2
BB, WIEE A . MARES: ARAUHll R ]

Zeng WH, Lv XJ, Zhao YQ, Min H, Huang F, Zhang XH, Min SF,
2020. Preliminary report on control the larvae of Hyphantria
cunea with three kinds of bionic pesticide. Hubei Forestry
Science and Technology, 49(5): 39-42. [¥ X ZE, BIEE, BE
i, BN, #OY, fkEE, BUKK, 20200 3 R 2RI IR 56
[ s Hoatge . WALl R, 49(5): 39-42.]

Zhang J, Fu LB, Cheng B, Sun SH, 2019. Morphological
Characteristics of antennal sensilla in Hyphantria cunea (Drury)
(Lepidoptera: ~ Erebidae).
Entomological Society, 145(3): 421-434.

Zhang LW, Kang K, Liu YJ, Zhang J, Sun L, Zhan C, Huang CC,
Jiang LY, Ye KY, Ding DG, 2016. Evaluation of Beauveria

Transactions of the American

bassiana isolates as potential agents for control of Hyphantria
cunea (Lepidoptera: Arctiidae). Acta Entomologica Snica, 59(1):
111118, [TKJELE, HEsE, XIEZE, sk, I, B, #KAR,
FEuiE, Mz, THESE, 2016, G kR 2 0 BRI B
PRI E. R L4, 59(1): 111-118.]

Zhang SF, Zhang R, Zhang Z, 2022. Molecular control technology
of pest population and its research progress in forest pest control.
Forest Pest and Disease, 41(5): 22-31. [3K3535, K3, JKH,
2022. F HRFPHE T JR4E BOR B AR AR E dL B 0 P i ok
. P EERMR A, 41(5): 22-31.]

Zhang WY, Min H, Wu SB, Zhang XH, Xia TJ, Min FS, 2022.
Analysis of forest efficacy of re-compounded with HycuNPV
and Bacillus thuringiensis on control of Hyphantria cunea.
Hubei Forestry Science and Technology, 51(3): 17-21. [k 3CHi,
B, kL, skpife, BREER, KKK, 2022. HycuNPV 5
BT SRR IA 22 A SARE 25580004, WAl RHL, 5103):
17-21]

Zhao HY, Wang YS, Xiu YY, Chen SL, Li CY, 2012. Field efficacy
test of Hyphantria cunea nucleopolyhedrovirus against larvae
of Hyphantria cunea. Forest Pest and Disease, 31(1): 38-39.
DR, B, BE S BRRAR, Kk, 2012, £EA
kA% T 2 AR Ao T AR 2 0 . I BR bR L, 31(1):
38-39.]

Zhao XD, Geng YS, Hao DJ, Dai LL, Sun SH, 2022. Research
progress and prospect of the control technology of Hyphantria
cunea. Forest Pest and Disease, 41(5): 44-52. [RIBA, B4,
EER, fCEE, IMFEE, 2022, SEIE PR FEHOR R ITE
JEI SRR, HEBRMATIL, 41(5): 44-52]

Zhao YQ, Zeng WH, Min H, Chen S, Zhu AH, 2020. Field test and
screening of four biomimetic pesticides against Hyphantria
cunea. Journal of Green Science and Technology, 2020(23):
114-116, 122. [RAETG, B3C5E, BTG, BREE, A3E, 2020, 1Y
Fofi 7 A A 25 %) 52 5] 1 Ak 8] 24 Akl e B i i 2 (B L,
2020(23): 114116, 122.]

Zheng YN, Qi JY, Sun SH, Yang CZ, 2012. Advance in research of
Chouioia cunea Yang (Hymenoptera: Eulophidade) and its
biocontrol application in China. Chinese Journal of Biological
Control, 28(2): 275-281. [ABHEHE, 4L, INTFE, K,
2012. U5 FEMk/INE Chouioia cunea Yang FYHIFZE AL 4By
Jan R, o EAEIBTG SR, 28(2): 275-281.]

Zhu LH, Jin CL, Qi K, 1998. Study on the application of artificially
synthesized sex pheromone of Hyphantria cunea. Entomological
Knowledge, 35(4): 225-227. [ZRFNMT, 41538, WL, 1998. A
T4 S A (R R MR TOETY. B AR, 35(4):
225-227.]

Zibaee I, Bandani AR, Sendi JJ, 2013. Pathogenicity of Beauveria
bassiana to fall webworm (Hyphantria cunea) (Lepidoptera:
Arctiidae) on different host plants. Plant Protection Science,
49(4): 169-176.



