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Abstract:

Foshan, Maoming and Shaoguan and Meizhou. To evaluate control effect of Trichogramma chilonis, T.

A sex pheromone traps was used to monitor the adult population dynamics of S. frugiperda in

T. chilonis + Metarhizium anisopliae,
chilonis + MbMNPV, T.
chinensis + MbMNPV on S. frugiperda with water used as blank control, chlorantraniliprole 20% used as

chilonis + Bacillus thuringiensis, T. chilonis + Metarhizium rileyi, T.

chilonis + Isaria javanicus, T. chilonis + Arma chinensis, T. chilonis + A.
pesticide control. The results suggested that S. frugiperda occurred all year round in the four monitoring
points. The amount of S. frugiperda of Foshan monitoring site was higher than that of the other three
monitoring points. Foshan witnessed a obvious fastigium of population quantity of fall armyworm ( from
mid-October to mid-November, 2019) , and the fastigium was positively correlated with corn planting area.
The results of field biological control tests showed that the single released A. chinensis or combined with
other biological control factors had certain control effect on S. frugiperda. After 7 days of treatment, the
pest control effect was 54. 87% ~76.49% . Among them, T. chilonis + MbMNPV and T. chilonis + A.
chinensis + MbMNPV had the best control effect, the control effect were 76.49% and 71.56% .
However, they were all lower than that of chlorantraniliprole ( 94.60% ) But the control effect of
chlorantraniliprole reduced to 78.51% after 14 d. The control effect of T. chilonis + MbMNPV and T.
chinensis + MbMNPV were on the rise to 81.31% and 83.35% , respectively which with

good durative and stability. They are ideal biological control combination for controlling S. frugiperda. The

chilonis + A.

results provide scientific basis and technical support for understanding the occurrence regularity and
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comprehensive prevention and control of S. frugiperda in Guangdong.
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S5 H Lepidoptera 7% 1k B} Noctuidae B —Fh Z &
PEFHL, 5SS U P AL AT L X ( Sparks,
1979) o HEMBTT ALK AT FVLFH T, XKL N
IKAE e ARAERH RS A A A T
5200 ( Montezano et al. , 2018) . B 5% 7% gk B
AR AICEE B CER Ty, e ARIEM S R
W ZE 100 £ 4~ E E ( Goergen et al. , 2016;
Sharanabasappa, 2018; Feldmann et al. , 2019; F%;
45, 2019) ; 2019 4 1 F AfR IR [E 2 e 74 &R 4 X -
MY HER] 20 204, WO TRk B ER B
PO SR U e Ao o W N U B (i o
2019; FRmaEEE, 2020)

WE A 5 M B A0 M 3 ) ) 4 B X R
HORAEZS SR th AR A T B A8 0y o A e
AFIOE A 5 42 SR et 4 o 7 2 By 2 e A D B By 42
DA% 245 0 T2 1 17 2 By 428 SR s 7 e 1 5 8 Mk 1)
TP F2 ) m R T Il ™ R P AR, T A Ml R B A B
EHRRHE . B AR s S LY SR I 5
V5T 5 A R R T S 8 4 T o A v S ) Al
PEVERT (R0 2R 4%, 20205 5% [H 4%, 2020) - H
%ﬁﬁﬁﬂﬁﬁ%%ﬂﬁ%&ﬁﬁﬁi%ﬁﬁm
AR (BN, 2020) o FRBITEERY], %4

occurrence dynamics;

biological control; control effect

PR R R 85 7R AR W& Trichogramma chilonis ( 2= & NI
&5, 2019) SRk Telenomus remus ( ZEEMN|
&, 2019) . B MR & T Eocanthecona
furcellata ( L, 2019) 5% Arma chinensis ( F
e, 2019) . DA M R Metarhizium rileyi ( 5K 4
45, 2019) . 7= & ZEMAT H Bacillus thuringiensis

(XA Mg 45, 2019) . % AL Z MKW # ( nuclear
polyhedrosis virus) %E{ﬂ—fy , 2019) ZER R A
Py Y43 %58 e i, B AT — o I IR T A B9 0
3 32 7 B A b I # A A R ORI e S L
Tl O T M s A [) 9 Jir 2 0 25 R e Y
PRI FH ) SEBR BIR ROR . i i th e 2B 7 &6
DAAEE Sy e b £ 03 19 114) A= 400 B 4 B A AR DG Y R 3¢
B52%.

1 HRSH®

L1 K3 #r#
AT M B g A L A s A (R

%), WARIE R EEDRIBHABRA R .
1.2 HHGFIRERH

FE [B] 537 3 FH 06 0 MR e o 0% 8 000 TU/mg
I AT 200 42400 F/ g SELCAR R 10 12 PIB/mL
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G T LB Metarhizium anisopliae 200 {44/ g
JNEEAR R TG Isaria javanicus ¥R K48 KL Fl2#
BetE ¥ R4 OF 5T Fird k. 10 2 PIB/mL H 5 5 1k
¥% % £ £ /K 85 B¢ ( Mamestrabrassicae multiple
nucleopolyhedrovirus, MbMNPV) i VL. 75 8 o A& )
FPHE B AR AT RS w2 it
1.3 M5 SRhiEER

fdiFH GPS 7 4 A W Wl AT 2 A7, W I il
SRR AR I m B X AR (AR 28 1120297487,
b4 22°47748") | TR A4 B H X BRI (R4
111°4°37"; Ju£521°26°54") | J 45T X K
BORIER (ZR28 113°37°32"; b4 24°40745") FiI
JARMNALIX FLO R X (A4 116°12735"; b
45 24°31°58") . AN 30 hm®.

A oK 3 Ay BV T PR AR X202 SR 0 I8 A o
P EKRH, FOR SRR 0180, Hs =X
REFALE A, REAPNE] Dy 2020 4£6 A 25 H, fH
PR A E), g i R ot — 03, R
ROkl ek A, P B R R AE 80% L) L
PITT 15 d A Rz il ik 75 v 25 oK Mt i HC Al % )

ipEEuECA:
1.4 REHE
L4.1 B SR KA 38 Wi

A W S5 12 5 AT 750475 Jl3 48 75 4ol O M D A
e, AR E S TR b, RIS AR S
HitEr 1.5 m, BEAMERX (M) B4 S MA
BORIR AR 300 m UL F. AR 1A H TR
LyRigses, B0 1A H ORI 5 20 00 iy B A
FEAATIEAS 2058, 10 s Il 0 55 3t 3% 10 0%
PR, TG BRI AR .
1.4.2  H[EEYBE R

TR Hb 5 K /N B a6 Ml Sy B YL T B
R =B b e P Al R ORI 50 1 R
3335 m’ (5 H), RIEILBEE 40 N/NK, BN
XN 60 m* (K x 58 =20 mx3 m) , /X Z[A]
W15 m SER PRSI T.

2500 b B e B R R RO R R e kiR
10 ANAREE, DL 20% % R F EERE A 25 500 IR,
KA ENT . R E R 4 K, £S5/ X
HLHES oAb PR P R % B AN 3% 1

®1 AFILGBERERRBBHZE

Table 1 Concentration of chemical and density of natural enemy

Kb FR Treatment

HI& (667 m*) Dosage

15 7K %t iR Control
20% F A H FER%E Chlorantraniliprole 20%
I F AR W Trichogramma chilonis

55 SR AR 44 + 8000 1U/mg # = 45 Trichogramma chilonis + Bacillus thuringiensis 8000 1U/mg

WE B AR HR W + W% Trichogramma chilonis + Arma chinensis

BB R IR I + 10 {2 PIB/mL 43 f, 4R M

Trichogramma chilonis + Metarhizium anisopliael. 0 x 10° PIB/mL

IR B R AR +200 2961/ g R IC LR R

Trichogramma chilonis + Metarhizium rileyi 2.0 x 10" conidia/g

BRI R +200 2401/ g TN RR AT

Trichogramma chilonis + Isaria javanicus 2.0 x 10" conidia/g

PR R AR % + 10 2 PIB/mLL H 5 AA% L 2 A A 7
Trichogramma chilonis + MbMNPV 1.0 x 10° PIB/mL

R R MR I + 1 + 10 42 PIB/mlL H i A A% B 2 1 1A 2

13 mL
20 000 3k
60 g +20 000 sk
300 sk +20 000 sk

60 mL +20 000 sk

60 g +20 000 3k

60 g +20 000 sk

60 mL +20 000 3k

300 3k +60 mL +20 000 sk

Trichogramma chilonis + Arma chinensis + MbMNPV 1.0 x 10° PIB/mL

L5 iR ARLIEREETE
XA 2 P e e O O AR EA T IR S R M

Xt TR KR BRI AT M JC 3% 2 B
REAME, FIH DNA B 0075 L B0 T 0 T4
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B b B R A bR T R R R RAR T CO T A
( Nagoshi et al. , 2011) .
L6 AEFERBBTE

R W IR ORI R, B/ NXIEHS A
BERITE 10 BRA IR EOK, PR IC. AbPHEATIH A4
S R, AP T T dy 14 d P A A AL B
(14 5% B &0y H OB T H 1 B AR AL TE BT 2K
AR (%) = [ AbFRETH AR - b3S
FRCEE) /Ab PR R ] x 100; BEIERRL( %) =
[ Ab3 DX e F R 2R — X BRI T EGER ) /(100
- X BRI GRS | x 100
1.7 HuiEsbE

B A BIE 28 Excel 35 5% H] SPSS 20. 0 5/t
XA R 4T 7 2200 (P <0.05) , IR H]
Orgin 2018 EXPFAE .

2 ZR5H9H

2.1 EHSTRIBA ENE

2019 —2020 4" RAA TR A 1L R
S P e, 5 7R e FE () e B R i A B s AR T AT 1
FiR, R ST AE 4 D W S e AR KRR,
el L S R 0T R R OE S T E
3RS, JFEA AR L AR ] (2019
10 Az 11 Adfg) o kil (BI1-C) I
M5 2019 428 ArhAEIZ= 9 AhAl. 9 AhAa =
10 H Ay i) 2l 5 3 i il 2t oy 60 Sk A 62 3k,
10 At a2 11 A A g 18 21 (H 368 3k,
TR WEEHIE R H T D) () R PR T AR, R B
MR R E W E YAt 11 AR Z 5%
IR, 2020 4R 2 A A E 3 A A AR
w116 3k, B — 1 /NE. 2020 4 4 A hif)
26 Ay 1L W A IR, i
R27 A28 Sk, UG YT i th T ] oK
TR, HEIJC E R AR, T 308 M 0T K & A
#I. 2020 4E 6 A rhfyfs I m, 7 Atha)
28 ApaNAHEIAR 67 k. HHX (K1-A) &
W 5378 2019 4F 8 Hrha)®) 9 H g 10 H v
A 11 AT SRS 1, R 5 )
H64 S0 50 Sk, 11 A A Z S AR BT T
R, 2020 422 H i) 2 5 A oha) iz il 8oe e sk
e, 4 Arpa s s e i 13k, H

Tk $9 ) 224 My OK AR AR /DN, HARIRASE
e R SRR E NN Y s S N g a9
TR D I R . 2020 4E 5 H FAILLG BE
oLk & A T . %4 (BT -B) Flifg
(LT - D) Wm0 57 7 5 4l i — L Ab
FRATAT, 52 W s S e 2 ~ 32 k22 )
ol MU A B EE 7 ~ 41 Sk | 8,
P el P K A T AR 0N, TR A L ORS AN
25 AA % . 2020 4E 3 A& 5 A a), WA~
WD S 5 A i AR IR, F T K ) Y b oK
PRI /N, S/ B YR 515 R S B DT
U B MU B D Y DA
2.2 AREIEYBAE AL IR B i S AR A B A R
ANTR) A= W0 B 3 A 3T 5 b 5% 3 39k 119 B 3 KR
WER 2. ERI T, A A3 5 5 3 e B AT
RAFMIBHIARR . 7 dv 14 d J5, AbFE T X R HL 5T
BIF BRI 73 51 8 94. 60% F178.51%; Ab3 11
Xof b 0 Mk 7 55000 ) Ry 54. 87 % FT 59. 34% HIAIL
T 60% 5 Ab 38 I X 5 b 5 3 0 B 3% 537l R 62. 86 %
F168.62% ; Ab 3 IV XF 5 My 53 1% 1k Bi7 55 43 5l A
61.92% H168. 62% ; Hb IV % B Hb, 7 17 8k b7 %5 o>
A 60. 74% 1 58. 5% , AbFH VIXT B 5% 3K Bl 3%
I35 K 69. 68% H1 67. 6% ;Kb B VX FE kb, 57 7% ik )5
AR 67.09% F1 67.15% ; ANFEVIALFE 7 d J5
Xof M 5 AR W BT K 76.49% . 14 d i B AKHE A
80% , k% 81.31%; ALPRIXALEET7 d J5, XFH iy
DRI RCA T1.56% , 14 d J5BiaE T 80% , ik
#)83.35% , HOWIEZE K 76.66% -
ZSRWESNIEY, BT dJE, 4B T BiE
BRI, ROER R i . ¥t 900% , W
o T HABALEE (P <0.05) ;5 Ab 3 VITHIX B 6 80CR
DL K 1 GE R T 70% , B AL BE2ZE B A
WE (P>0.05); AbFEIp7iAR R, O
BRI, BT HMAE (P <0.05) . 4b3E
14 d J5, AbFEVILAIX B 96 8508 B b, B SO
80% , 2 ™Ak P ) B 250FT HL 10 GR R B
(P>0.05); Ab¥E T BiiRECRIKT 80% , A%
TR 3 IXOX 1l 7R A R B AL (P <0.05) 5 b3
ATV PG R T2, BHRT 60% , Wi~ ib 3 xf
T TRIRI B 2E AR E (P >0.05), 5
HAb AP 2E 7 52 (P <0.05) .
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Fig. 1  Monitoring for field population dynamics of fall armyworm in the field of Shaoguan ( A) , Maoming ( B) , Foshan ( C)

and Meizhou (D) in September 2019 to September 2020
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Table 2 Control effect against Spodoptera frugiperda with multiple biological control combinations on crops

AbFRfG 7 d 7 d after treatment AR SE 14 d 14 d after treatment
i A3 , . , .
Nt S WUGRE(%) (%) RLGER(%)  BR(%)
Population decline rate  Control effect Population decline rate Control effect
1B KT BE Control 14.29 £4.67 - -40.16 £7.46 e -
| S K kR Chlorantraniliprole 95.37 £1.09 a 94.60+1.11 a 69.88 £1.66 b 78.51 £0.93 b
I W FRAR M Trichogramma chilonis 61.32+1.76 e 54.87 £2.30 e 43.01 =1.10d 59.34+£1.78 d
TR IR I + I s AT
I A 68.17 £3.85d 62.86 £4.73 cd 56.02 +£5.93 ¢ 68.62 +4.36 ¢
Trichogramma chilonis + Bacillus thuringiensis
IR FRAR I + Wi
v . ’ o o 67.36 £0.77 d 61.92+1.41d 56.02 £3.21 ¢ 68.62+£3.78 ¢
Trichogramma chilonis + Arma chinensis
R IRHR I + 40 T4
A et Bt 66.35+2.41 d 60.74 £3.02 d 41.83+1.94 d 58.50 £2.31 d

Trichogramma chilonis + Metarhizium anisopliae
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%221 Continued table 1

AMFRFS 7 d 7 d after treatment

MRS 14 d 14 d after treatment

%> b P

Number Treatment

R AR %)

Bk %) HFRERAR( %) BBk %)

Population decline rate  Control effect Population decline rate Control effect

R IR + SEIRAR T

M 74.01 £1.86 ¢

Trichogramma chilonis + Metarhizium rileyi

R BRI + TR s

VI 71.79 £4.69 cd

Trichogramma chilonis + Isaria javanicus

SRR IR + H RO 2 A (AR

VIl 79.85+2.10 b

Trichogramma chilonis + MbMNPV

BB RHI I + WS + H RO R 2 AR 2

X Trichogramma chilonis + Arma chinensis +

MbMNPV

75.62 £3.85 be

69.68 £0.78 ¢ 54.59 £1.41 ¢ 67.60 £0.83 ¢

67.00 £2.21 ¢ 53.96 £2. 14 ¢ 67.15+2.67 ¢

76.499 £1.17 b 73.80 £2.68 ab  81.31 +£2.52 ab

71.56 +£3.81 be 76.66 £3.12 a 83.35+1.93 a

i ThEAE N EE £ frdE2; FAIEIEAR/ NS FREF R ES B3 (P <0.05) . Note: Data in the table are mean + SD,

and different lowercase letters in the same column indicate significant difference at P <0.05 by Duncan’s Method simultaneous test.

3 @St

ARAEAON R 7, 2019 4F F 57 RO
fRIEE, RAERIL 500 £, SPrfEHE EH
246 JTET, gy B A AR 7 R A T — R B 22 5F 4
Ko 2019 A5 57 MK 58 B 1A TP AR L E
i #2020 43k A B KO8 FE BB (R AL,
2020) , SAEIEWR, R F KT AVRE i R R
L BT B ) A I R AR S IR, i
GO 0 R o= ¥ TR (SR E W VAN I ECE (29 O
X SRR R EOR 2 R AR,
BRI, R 2 W B0 H o R AT B 2
PEZE W 4G o, By R ME 8 O (9RO T AR
2020) o AL, AR SSROET (Y AT Rp it BRI L
Il D AL A 24

XHTARA A FHOC B LA P R 5T
WA A B S M I 25 2R R, i A 0 b DX )
TR A A R, R R RN
BB A 2 WM SRR AR S T AR A U T
JET AR R B P T AR M TR T A
A RGR W oD AP, Tk
FfAEL T AR 5 M) e M 5 18 B AR Ml ARl R S 1 — >
HELN R, M T R A R K o e i A
SEIEAROG, BV TE KA AR A T[] o e b
Ko 3ok, WML 5% B R A B S 1T Ry AT A,

FITEFRHL T 500 m [ as 18 K, 7R E T
AR 2 B AR A= A 520 (SRR,
2019) o PRI, e 280 g 1) 3 Rt ) DA B
SNSRI S AR o IR R R ) b SR
e AT L X ) FEE IR R . BN A ZOFE R
M, EISCUTAR TR TR ER ERK AT
( Schlemmer, 2018; fi] i #fF4, 2019; 22 T %,
2019; &R AL, 2019) o WEMIE A B, 7E 10°C
L1 0 B 0 08 W6 50 T R 375 9 3) b B, (RLAC
ARG L B T K Tl T AR /) feff 0 b £ 43¢ i Ao
PR, SE&FRa R REE. £FEN
HAE 20°C LA b, RVEERG IR, pliduislif k.

FH ] R b 9% 74 % )7 ¥ 280 R BIF 90 445 2R R B,
20% S8 AU T B ) 750 FH B 13 mL/667 m? i i Ak
PG HSES, DA RCR R, (H RS5O AE X 82
o H—BEH 20 000 3k /667 m” B # i MR e 5 7 B
o BTRIEBT VA SR — M, (H A AP 1R -
AR TE K FETBOUR B A R e 5 0 s A AT T M
GRTHME. KINGEE. TEER A il
B2k 2 A Piia N F#fTHS, SR
TR TR X el B AR Mk 114 By A5 s T B — RO B s R
e, HAESHEAMEL, 800K ts. Hr,
B AR MR 0 + T R 180 i A% 8 22 7 1 s 5 179 97 288
EE TR RO R R IRE (P <0.05) o WF5E4s
SR H 1 7 M A% A 22 iy M 7 0 B IR i B
HURCHEMEH], X 555 (2018) BFsEas itk
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Lo H WA M A TR 22 1 AR 7 S AE 3 Y B
AHF, AT F /R TSRO e ik 5
ZFpE H E B BG. AR TE . X R
TR 3 4y R B AR Ty, [ R B X B
DT 1) & B AT — s PRVE R OK it
10 d Ji5 X% B SR 7Rk A B 5k 2] 82. 36% (5K
4, 2020) o ABFREER TR, HHAEWRLG R &
4 ZEFRURT TR 6T Ml 57 % ik P ] B R R I — M, iX
kg aE (2020) KBRAIRE (2019) MBFSE
SER—8. L8 b, Wi 60 mL/667 m® i H ik A ik
AL Z AR EE (10 12 PIB/mL) &7, MRS
R R 4 20 000 3L /667 m’ Fli 1% 300 3k /667 m®,
WA A 26 R A 50ds ) T I o s kS 3, By
TE R GT L 5 Mk A SR HE T, LA R T
W R R A A P A e iR BT BOR LA U B
RO A A X AR A O A, HLXT H ] R
KEARA K4, nAE R K AR 2508 5 1 B i
UES
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