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B A E Mok 7 E B (Spodoptera frugiperda (J. E. Smith, 1797)) & *t @iz p
(Lepidoptera) %i##4: (Noctuidae) 2= ¥ &+ (polyphagous) 2 £ > 7 4 28 4a 4 % o o
472019 6" » x4 F Rp e wXTESFREIE CBFREETE RELEIRH B AP
fe it (Snellenius manilae (Ashmead, 1904)) (Hymenoptera: Braconidae) % ¥ ~ {2 & p & 4
#t (solitary larval endoparasitoid) » 14 e it fi 24 fg_ E 1?%’ AoV EANHFTERHZ LG c AFTP
LT ES AL WHHNAGFEAZPCE  FAFHFAMDPHEELR | WRFALZFT A
R P R A - &4~&%mﬂmﬁw?wﬁ% Rpl st E S o o L MEFRE 2
4% (76.64x4.74%) » — % ~Z ¥4 2 2 AR F 2 F L w i 42.05+£5.42% ~ 55.95 +3.76%
% 5208+385% - 5 Ly | - @HAFAAXA YIS RDFTHFTE 156201 p 0 &
FEN-# (149+01p) - =2#4 (148=+0.1p) 2 =& % (15.0=0.1p); ﬁfﬂﬂ"i%ﬁw
BAHYY L A EFR S A E 8% (2.78420.024 mg) ~ = ¥4 (2.663 +0.021 mg)

# (2.536 £ 0.019 mg) % - & (2507+0022mg)° ERpU RS EY DN EE 4:&@
F2PR% M EERE ] RRPIFIES 2 REE{ IR R E R FAF AL
#1 (61.01 + 8.47%) *+ 22 1. (38.58 + 3.43%) % w4 (37.01 +471%) R REFAE
et A 1A S 93.86 + 1.68% 0 *t 1. 58 (100.00 £ 0.00%) % =4 (99.43 = 0.57%) {Etk2
LR - af pez otk B R P B G 3 f R M pfﬁML%%\iiEP FTRERL 13.8
+0.1p > FEWBa A1 (146201 p) 2544tk (156.3202 P ) S5 9k » § R £
JRREREFEALS T RE N FAESF A RFEL G FARE I RS S EEF
2 #LH o

Mem t B AP el  REFE/H-FAKY - FAF - FTLAR 2P IES

~49~



51 2 & Formosan Entomol. 42: 49-62 (2023)

i

Al

k1T #H & (Spodoptera frugiperda; fall
armyworm, FAW) &3l H 77 i#F} (Lepidoptera:
Noctuidae) %€M (polyphagous) > 25 1 i
B - DAk F EEY) % 76 1 353 fiE - H=E
K~ AKfE - SRESHEEVEALERLEN
(Abrahams et al., 2017; Montezano et al., 2018) -
kAT B 2 S 2 Y SEON B B e B s & (Day et
al., 2017) » HEJEA S ~ BHEES)5 (Johnson,
1987) > s ol R EAE T REEFEREI M ER E S
W RAEIRE T EILERE (Westbrook et al.,
2016) - 2016 4F B 0% R AT H & AR IEM
(Goergen et al., 2016; Sisay et al., 2018) > EE
2R 2 e 7 g i £ o B K A 58 (CABI, 2018;
Piggottet al., 2021; Sun et al., 2021) » HEJEHE3E
IR 70 Z(EFH% (FAO, 2021)  Fk{7EH s bRk
HARBECEZERKEY4E (Day et al., 2017,
Sisay et al., 2019; De Groote et al., 2020) - 3 ¥}iE
BLEREREERE - NG EE & 2 5EH
4% (Food and Agriculture Organization, FAO) 7|
Ry RIRTHE R TR -

FeER 2019 4 6 H 8 HEXHEBIITHSRA
=% (BAPHIQ, 2019; Wang and Wu, 2019) »
={EH AR TE SR IR &M B A
=g BRI ZFEATOR - 5% - BRER
B IR IRRE B LA ROKEEL 9O £
FaEER N ESE BT (Huang et al., 2022) »
Bt st 109 F2EmiECE 19,066 AH- &
R R ST T H e 2 A - Dife =R
BRI R B ARG 0 ESBINGRECA ]
RESE BN HAKTHEEMAE 1158 AR 2 RAEHT
MBIZEIRIS A » BV RS EA NV E TSR -

T 57 2 3 2 N 2Ry B 280 St o S R T e Y
By £ B IEE & ploik e B Bk ) iR 0 A R
TEAEY) (Bacillus thuringiensis (Bt) crops) 7%
HIE RS (Day et al., 2017) - il ZkiTHES AR
fa BRI R ARG R B & o s B S 06 7B
(Makale et al., 2022) - f&E B M E A2 KL
B F R E B T - (HEE H R IRE &k
TR HETTIIG « 28T » B (E I S Rl Kb 1 %
R R NRSIE B SN » TN b N ea Ay DuEE
b > 25RO STKITHERRE 7 FEAE/E RS
42 FEEERIE RN T 2 PrEEE L #%  (Gutiérrez-
Moreno et al., 2019; MSU, 2021) -
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HE MR - B S - A SR
JRI AfZE S (Johnson, 1987) (LT & IEEA
Zat e EER N A E B A HEEE
(Integrated Pest Management, IPM) 5% A]
FrEMEFITHE SR ERIE (Van den Berg et
al., 2021) - Y5652 IPM SRS R AT EGEtey —
o HP e AMEAE s - B EaT6E
77~ FENERRE TR R R R TE SR LRIV A AR M
Kk 150 f&E - A E ) Rardig (FAO, 2018;
Hruska, 2019) - 2% RAUKITH & EEH
Chelonus

Braconidae)

insularis Cresson (Hymenoptera:

Telenomus remus  Nixon
(Hymenoptera: Platygastridae) fx Trichogramma
spp. (Hymenoptera: Trichogrammatidae) = » A
DUHRKITHE R AR R - BAYIDIaETE
Y B 4FEERE (FAO, 2018) -

HEERI /Nt (Snellenius manilae) JEFEEH
H/NgitFfl (Hymenoptera: Braconidae) » 55757
MRIEERE ~ e~ B - 68 K HARE oA
OHET @IS, (Ando et al., 2006) - EEH/NREE Ay
Moo M 4h & N F E & (solitary larval
endoparasitoid) - B—2F T EMLEEF RS -
Wt OB Fel A ST LRGN EE DD » WML 4haa it &
FHRANINERR  EAY e 5 T AR bk - &
FFEE—MEE o DU H R 4E 53 £ (Chen
and Hwang, 2015) » HERIGE L (Spodoptera
litura) ~ SH3ZR M (Spodoptera exigua) ~ Tk
(Helicoverpa armigera) F k{7 £ % &5 B E &
(Rajapakse et al., 1985; Cacayorin et al., 1993;
Qiu et al., 2012; Javier and Ceballo, 2018) - FE4H
BEAENZAYEE o

Chiu and Chou (1976) HyFE#EFSH > BEHL/N
R R AT BB I BRI (B EA A A4
1 (f5EE 91.33%) » HEZFAEZRATEE 43.9% - W55 45
EHFS JE AL/ e £ 2 O v U B A e P B2 2 T
PUH (Ting, 2011) > RI{EEGHFENEIE ~—A /D
IR ZEEAREEBEC R - EsnE
Y767 (Luo et al., 2007) » HHEFE /s » &
—Hfpide 2 U & AT 3 200~300 iz (Ando et al., 2006;
Qiu et al., 2013) - Huang et al. (2022) 3
PR B HERN SR S JEHL N i AT 37 A2 AR T
Han o HPVJREFEERT  BTHESZFAER
(62.88%) # % = B AUE K 2 T AR
(42.06%) ; TS AT BEEE LT » BIRIGUR KB TE
E I A AR AT -
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AW H Y Ry T A L ar A — B Jehil /N
I AR ITE 8 2 T T ITEEN: - REFHE
MATHE &2 T fmir B E 28 - WP aHEES
AN EF EEY) B2 RATEE 2 PERER © BE

S ARHE R K R A S BRI B 1T 5 sl
B BHBNF R TR AR A

MR TTA

— HATESZ 78

E ERRR AR AN K 28 8 FOR FHERERKITE
o o e EEE DA THER (B E Kao,
1995) BN TH (& 9emx 5 5.5cm) >
ACETVRE 26 + 1°C ~ fHENER 65 = 5% ~ HiEHA
14L : 10D Z K5 & ROR N8 B ek 6 5 48 (HSIN
CHIEN XIANG GTR-820HI) [A - 154fj@ 3 & %00
o > RS A 30 FL BB LA b > DA T
R &S H 2 b o BHFfe ARG ZEFHR
EEONE (AL 15 em x 1521 cm) 1 WE AEE
FELK (B E Kao, 1995) BYRREALT B 85
& BRE R TRECEDN - & 3 HFIREINRE
BHE T B2 ONBRET BT T AT - FHIEE

DUA T gapfteaee - DU R B s - B iR 2 =
e Z PKATE E N R P BRAT TR » R =ER 4007

B = THAB =K EH (Chen et al., 2017) -

- BIEArNRtE > G

B i SRR A RE A Z FHHH R E— 2 =R 2 R4

Rigk4hEs > HEE R = DA TaaRHEEE R Am TR

WEHVRE 26 = 1°C ~ HHENEE 65 + 5% ~ YA

14L: 10D ZAE& ORISR ekt SR « 77 et

/NEEE S R B R AU Ik 4N SR R A MERE TR o R
IERUCEREH (B 1em x 55 cm) A >
FRRPECPULIRRS B DR T FRGE 2 T4 p g DA &

%%ﬂ% (e Kao, 1995) HIRETEHLZ A 1AL

EREUE ©

AT e 30 ERKITHE R _iAIEE N
TN A BE RSB Wi 73 eERfE H AR

TR A - S DURF R B K AR E e AR i
ARERH e - 2 HR N — iRk T as iR 4has > I
R £ 2 BKATE 2888 240 T R DU T 6L 6
B HEKEH N8 Hahsda /MR LUk
UEFFF R IRIEES - fRIE Ting (2011) 5T > BJEHL
N DN S i Ry M P BIR 2 ATV - HUESE
PL 2~3 Hife 2 MiEsefE R A Bn ot ar 0k -
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= Bl NeEESN A ERE T ER Z FERT

KEEE

BB 2~3 HERT AR (Blffisttpm 24 /)
FREI BT AR (Ikawa and Okabe, 1985)) i
FEUPHY B JE L/ N B e Bl - T il AR —e - —
e ~ =W M =R 2RI TH 83 « FF 30 ERKTTH R
HEadl 1 EREFIEEN T AT WHE A Tk
BB K AR T S FE A/ NR IR L & > FORFE 26
+ 1°C ~ fH¥NEE 65 + 10% ~ SeiEHA 14L : 10D 2
TR AR B i dd] SR EHE4E 6 /N HRE 2 30 £
BB DA TER B & 5 B 2R T R LI
BRI AR RS (LR - 8RB ER/ Rl 2 O S
oERdl - EEA - WEE - AR - bR LhEEE
AUNBIEAE AR [F T FIRIM 2 FERBE R E
5o R 10 EHE - FEE 30 EXITHERL)E -

M~ BEAV R ENTEESF EEY EZKITE

B BURETAG
HATE sl BRs RS - BEAr N Rir2F

PP TE 2 _Hr4he > BUEE ETE ST
%8s o K TR THE SN FES FAEY) EHE
B B JEH/ N S K T R B AR kB o
B =R > EoK4H (corn plant, CP) - FE 4= 4H
(peanut plant, PP) K A T f}4H (artificial diet,
AD)- Eﬁ%ﬁﬁﬁﬁf}%‘]u%@if*% {EAETE Fe N ekt
Y EKITE R4 HE - PRI TE LR
2 THRIFHE TEAER © 7> 60 x 60 x 60 cm? JHEAE
JERELVHI B ve JIREN 73 A & @ EoKiERE (V4
stage) ~ S EATERRECA TERE (5 1> 9 cm BEE L
FIHE 6 $H 1 x 1 x 1.5 em® A TAEKD » Afif% A 50
ERATHE R _iesha - NEBEREHE A ER
% > FREIN 3 & 2~3 HERT AR MAEIN 2 EEH
/NREEERCEE - R EDR TEAE 6 /NIFRIEH » Fi
CLRF e 7 TR _igeaft 2 30 FLEBFLE
o FORE 26 £ 1°C ~ AHENET 65 £ 10% ~ SEEHA
14L: 10D 1A AR B2 &5 66 B 78 AN S 66 5 - HARS
TR DAR i R ORTE ~ PEAEATEEA TEaRMER T
exdfE A > EH 2T HE S LIfsET 4 e H 2288
{bRH - &0 8% 5 BRI/ N td = ON 22 ) e B ~ A EH ~ R B -
AR~ RAbRE > LhE B Eh Npis s £OK BT
4 R N TR R TH SR TFAEREFRAER -
R 10 EHE > SEE 50 EKITHESE R4 -
Wek s STHSEERHMT ¢
1. UNEAhei R F AR G H R TR et

BRESTHEEE S 2 TESS R - DUREAL
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Mean + standard error of Snellenius manilae in different instars of Spodoptera frugiperda. Different letters above

the bars represent significant differences between host instars (Kruskal-Wallis test, Dunn’s post hoc test,

p<0.05).

il 2 ) e B CHU KA T B A R 2 2 F LR R I B
fi# (Louet al., 2007) - EFk{THEEAGRA LA
R R R ar 48 » DA RIcRE 72 U1 28 B JE R/ [\ R i
HaafgH 2 HEET R HUN 2 4 &85 5 PR
fi
FER () = BHFIRRZ FEBELHE /
O > et F 8

2. mE LR - EEEND L)t NP TE
s e 7 17 22 o ST R B P R T Ll > 5 A i
178 BAR H BT SR M B B I Ry e 2k
B o BLIfMERFE (Sartorius-M2P) (M &
—H#¢mi~ E= (Ting, 2011) -
LR (%) = B LR / 483748

3. UFHA B JERL/NRE it R R S A R
(BEREEE 0 5%) & RS JEHL/ N R B HH el B
FEIPME » Dbk 2P b2 H Gt E H i
(E AR &5 PrRRnsHE -

A~ HEEtoin

KRBT A S92 & 0L IBM SPSS Statistics
20.0 PHSHETT 0T > iR Rt B &R 2
¥ (Mean) EHfZEAEZR7= (Standard Error, SE) -
AT re- B IR T4 2 (Kruskal-

~52~

Wallis Test) » & p<0.05 EA58EE2=EE » FHFIH
Dunn’s H% L ELLE R E (Dunn’s post hoc test)
TS R R 2 R -

4k

wa

S

— ~ BEAVNEER R FIRIk T E S 2 FERT

BRSBTS — e 2 R KT 8 B P
BN L > FAERDHI Rk 42.05 =
5.42%~ _fi; 716.64 + 4.74% ~ =) 55.95 = 3.76%
K=MK 52.08 £ 3.85% - & A RAEA [ A il
RS 2 258 (p=0.002) » —iARENE
R ([E—) - {ERIRIT A Bt 96.16 £ 2.22% ~ i
96.79 = 1.19% - =59 93.12 = 1.99% F =K
86.44 = 3.90% - A [F 27 F e HA I A B 2 R
(p=0.056) (& ) -

=~ BRI EFENAERTES I ®E
-2
B e h/ g tée > ON 22 gh &2 81 57 Bl — Pk T
$597+01H - " 89+0.1H - =¥ 9.0+

0.1 HKX=#AK9.0 = 0.1 H : WA B —#FIT
HHE59+00H - —#6.0£0.0 H - =¥ 5.9
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Fig. 2. Cocoon rates (mean + standard error) of Snellenius manilae in different instars of Spodoptera frugiperda. N.S.

indicates no significant differences between host instars (Kruskal-Wallis test, Dunn’s post hoc test, p>0.05).

x— BRI/ESENRTRIGRBMITER L 2B EMEEHE

Table 1. Developmental time of Snellenius manilae in different instars of Spodoptera frugiperda

Developmental duration (days)!

Host instars (Mean = SE)
Egg - Larvae Prepupa - Pupa Whole immature stages?
15t instar 9.7+0.1b 5.9+0.0 ab 156 +0.1b
2 instar 89x0.1a 6.0 = 0.0 be 149+0.1a
Early 3'4 instar 9.0x0.1a 59=x0.0 ab 14.8+0.1a
Late 3" instar 9.0+0.1a 6.1+0.0c 15.0+0.1a

1 Values within the same column followed by the different letters are significantly different (a = 0.05)
according to the results of a Kruskal-Wallis test and Dunn’s post hoc test.
2 All immature stages refer to the developmental period of S. manilae from egg until adult emergence.

+ 0.0 HEZH#H 6.1 + 0.0 H 5 445 RIH
— W Rk TE S 156 0.1 H - —# 14.9+0.1 H -
Z#114.8 = 0.1 H R =#:K 15.0 £ 0.1 H - 35k
ERERERR R N E4Ed (p<0.001)- 47
H (p<0.001) R (p<0.001) #FHFHTE
NEZF FEHAME S ER (F—) - Behr N
i 7 B EE 57 A —# By 2.507 = 0.022 mg ~ T#R
2.536 + 0.019 mg ~ =##] 2.663 = 0.021 mg K=
#eR 2.784 + 0.024 mg » HURE T 2 EHARZE &
EEeh/ Nmis 2 WE (p<0.001) (E=) -
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=~ BRI NgEF LR A ET IEY LKITES
R
(—) FF4FEH
B EALNREIE A A [E 2 EHEY BRI TE RS 3
4By I B FORTERE 38.58 + 3.43% ~ fLAMA IR
37.01 + 4.71%F; N\ T} 61.01 + 8.47% » 4555
TREAERIE AN TR S i Sy TAEY) R e R
(»p=0.099) ([EIY) - {LRE#57 [l £ EoRIERE 100.00 =
0.00% ~ FEA:FEIE 99.43 + 0.57% F; A\ T £ilfl 93.86
* 1.68% » 45BN LRI A F R B AR E =
£ (p=0.002) (E#H) -
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Fig. 3. The cocoon weight (mean + standard error) of Snellenius manilae that developed on different instars of
Spodoptera frugiperda. Different letters above the bars represent significant differences between host instars
(Kruskal-Wallis test, Dunn’s post hoc test, p<0.05).
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Fig. 4. Parasitization rates (mean + standard error) of Snellenius manilae on Spodoptera frugiperda larvae fed with an
artificial diet, corn host plants, and peanut host plants. N.S. indicates no significant differences between
treatments (Kruskal-Wallis test, Dunn’s post hoc test, p>0.05).
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Fig. 5. Cocoon rates (mean + standard error) of Snellenius manilae on Spodoptera frugiperda larvae fed on an artificial
diet, corn host plants, and peanut host plants. AD = artificial diet, CP = corn plants, and PP = peanut plants.
Different letters above the bars represent significant differences between treatments (Kruskal-Wallis test, Dunn’s
post hoc test, p<0.05).

x— BRA/EESFENRINRATREMSFEEY L2 MTERN R EAERE
Table 2. Developmental time of Snellenius manilae on Spodoptera frugiperda larvae fed an artificial diet,
corn host plants, or peanut host plants

Developmental duration (days)!

Host instars (Mean + SE)

Egg - Larvae Prepupa - Pupa Whole immature stages?
Artificial Diet 88+0.1b 59+00Db 146 £0.1b
Corn Plant 81+0.1a 57+x0.1a 13.8+0.1a
Peanut Plant 94+01c 6.0+0.1b 153+0.2¢

! Values within the same column followed by different letters are significantly different (a = 0.05)
according to the results from a Kruskal-Wallis test and Dunn’s post hoc test.
2 All immature stages refer to the developmental period of S. manilae from egg until adult emergence.

(D) BFERM 5 (R BEhr e 8 g e FoRE

e R/ INp 4 A R B 37 R AE Y BT E R O PR BT s B« e Nt A 5% £
BN B R R oREME 8.1+ 0.1 H - {EA:AE/ 9.4 ) KA T B e o B 3 T Ry RORTE IR 2.345 =
+ 0.1 HEATEPR 8.8 + 0.1 H ;5 dFHAs Bl B E ok 0.026 mg - fE4:E % 2.075 + 0.033 mg Kz A T it
MEREDS.T £ 0.1 H ~ fEAEMPE 6.0 = 0.1 H X AT 6 2.677 x 0.019 mg > FURPKITHERHUERIEZ FHE
B 5.9 £ 0.0 H 5 RpGAT AR EoRER 13.8 + L EYNERCE Y43 A Y SEVRIN k- )
0.1 H ~ fEAMERE 15.3 + 0.2 H A TEJR 14.6 = (p<0.001) (&) -

0.1 H - &ERBURE e HL /i ik 2 OF 2 2 &5 B
(p<0.001) ~ ] (p<0.001) K AR (p<0.001)
SEEFREAEA FFF A TE R R EE
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Fig. 6. The cocoon weight (mean + standard error) of Snellenius manilae that developed from Spodoptera frugiperda
larvae fed an artificial diet, corn host plants, and peanut host plants. AD = artificial diet, CP = corn plants, and PP
= peanut plants. Different letters above the bars represent significant differences between treatments (Kruskal-
Wallis test, Dunn’s post hoc test, p<0.05).

gj‘ §ﬁ 2002; Colinet et al., 2005) - 55— H1H » 2 1%%

AW IREREF I T - REhL Nt
A B AE ik e ST AT sR AN a0 HE A
RIE MR Rydr o bR TG (—HR) 4h@adh FAER
Va2 a7 T HARY R RIMmFE(R - FF R E A
¢E5 > Rajapakse et al. (1985) #5H B EH/ | Nagt&
RAFEFLENS 49~72 /NIRRT &4l s - (HAREZ
i 130 /NIFAY4)ER - Qiu e al. (2013) (Y4E5FHE
AL NRIEAE e R S AV SRR IR RS
4% - Ting (2011) AYRASCIE S JERL NREIETER}
QURIR e 4han A o= VLR ELP B - [FRE St
HRIGUR IRV R4S REBUR - B3 FEHE R 20
I B JEAL/ R B Y B AR R B E R (K (Ando et
al., 2006) -

AIAFCEE RV Es AR ARAY B A% > 1]
REfE FHIA I 4h e 27 AR VIR HURE TR » FF A%
7 OIS ZE RS R A AT IR AT Re H H B R B a5
F o I AR iR PR T M i AE 4 5 4 ik
%X (Liet al., 2006; Murillo et al., 2013; Wei et
al., 2014) - VA A RE VB AEa AT S Y& A 2 B
tEF 4 g% & 5 (Harvey and Strand,

~56~

AR > AIRER HH B BAY B A #ga s
HIHR AT R BL 2 2 fE (Noble and Graham,
1966; Murillo et al., 2013) - fEAMZFEHEIZET| =
R Z PRI T ) i 25 2B R BRI R R T ~ 12
BRLLR AT RSB B T R R R e 4 - BR T
RE B BT EIT R R AR A2
#EEFET (Chen et al., 2017) » KT 4E
o PEBI S EIHT A 2 58 —% » Rajapakse et al.
(1985) BHZZFE & JE Fir /| i 5 [ 71 VU e 4 2 |
FEUNNS - 4haa e MBS B IR B T Ry W HE
s ARG T A 0 - [ - &7 FIPRE ERYHLE (A
RREE) gt - mETagHE+
PR & (Gross, 1993) -

BB BN N R THESS SR E R
HYZFAE 2 WA R EESE HIAR S B (21
FEAWSHRME - SrEHEE AR 0T DR R
B aa E P YN SE T b - 0 B i i~ T B
a4 - B ARHYUE AT RE 2 2 A A8 AV N
%1t (Harvey and Strand, 2002) - Fij AfFZEH5H
AR PRSI S BEE - feEAEEARAE
BRI EF AR H a0 7 FEEUNE - B T 5
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Bt MOTESNATLERETEIEMZINREN - (A) MITERMDBENA TR EEREETE (B) MITERMNB5E
EIEEREFREANER (C) MITEASFE R IR e/ Mg FE (D) MITESRNBRERERZ
FMHEANE () MITERNBRENECERERKFANE

Spodoptera frugiperda fed an artificial diet or host plants. (A) Spodoptera frugiperda larvae have no hiding space

on an artificial diet. (B) Spodoptera frugiperda larvae feed and hide in unexpanded peanut leaves. (C) Spodoptera
frugiperda larvae escape the parasitism of Snellenius manilae by spinning and dropping. (D) Spodoptera
frugiperda larvae feed and hide in the whorl of corn. (E) Spodoptera frugiperda larvae feed and hide in the stipules

Fig. 7.
and axillary buds of peanut.
7 fH B (Bellows, 1985; Ellers et al., 1998;

Zaviezo and Mills, 2000; Bezemer et al., 2005;
Stockermans and Hardy, 2013) - Ting (2011) ¥
e/ N DT B RISUR RV TR 85 3R - 274284
) el BB P 22 £ B HARY R R EHE 1 1 - Chen et
al. (2017) JRfsH AERORHES BRI RIS 4 P 5%
B AER e (Microplitis similis) - BARE
FORHYAGAS - ATHTTAE R BLE AT - BUEORE BA S
Frh# s EERE  AARERS ZME -
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HEFHBESA AN RIEEE Y B S
B (HlE 2 HEHE FEEZE (Godfray, 1994) -
Harvey and Strand (2002) f5H & FEEEREE
(feeding ecology) ~ 3L U JE\f R 2 1 s BE AR 1
HYEE RIS » AL S B I MRS A A N i
P e - AR AT FCAE SRHEMN » B EF AT
g3 2 HEA NS - 2 FRRETREEER AR/
FRET - iRy F B 0 AR R B R Y
HHN M THES —iae - REcEE BEAL
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RlEE A 2 BT MR -

ST HEYINGEREEREE (structural complexity)
B AR T PR NG E Y
Y BTSSR BENIEY) b RE AR E]
H¥ o MEARENE42% (Andow and Prokrym,
1990; Gingras et al., 2002) - A2 5 [Eh/ NGE
e N TER EARE R R A% AR E R
N Lgaih 45HEfE B+ HL A o] LRk T B St g e ek
ZZE[ (B - HELZ T - WS FAEY) 2 G580
Retst » SBahr] RACAEMEMR B MKITHE YT
PRI ~ BRSSO FAEE N IR - T FoRIE R
AR N EAN R - ATRE R LG 7 AR By
ST - 3 > Greeney et al. (2012) F5Hf#H
H 4h&m] LUE (e ar TAEY) g A R T 4
i o AR 7T Hp 2L B R BRI MYRK T T E Sk 0 78
7 7 )y A e R oy DA S b R 1 7 Sk bk e B AR
0 o

S SHEEaNE YT gSEE
Yy BRI RS Y - S R MY B R Rt
BMEmFEEYEEY) (herbivore-induced
plant volatiles, HIPVs) » J — i [ B2 ¥ 5 &
(Turlings and Tumlinson, 1992; Paré and
Tumlinson, 1999) - Fii ARSI » FoRMERZ
PR e R, (Spodoptera littoralis) Bl &
R HIPVs » H¥Z7 4 MR — SR8 Slpm i
(Cotesia marginiventris) E B & FI 0y 5| 1
(Turlings et al., 1991; D’Alessandro et al., 2009) -
ey HIPVs fEAHR P A —ERE
HIEH R E » (Har A E 37 T PSSR Rk
TTHE T RN - IEEE MRS FAEY) b ORrEL
N L EaRHREE 7= 5 2 A -

NEHEYIFT & & B YE IR EYI4H RN
B gEECZEEaRSER  EREE
AR B HF AN E FRE (Price et al.,
1980; Eben et al., 2000; Awmack and Leather,
2002) - AT - BJERL/ N BUE FORTE
IRk ITHE s EBEBGE R EIRE - AREER D
i PN USSR SRR S et d i I E S et et s
B < ZAIM » AR A WATE 27 FAE Y - B JEh Np A
e N LER 2 BTz F BEER S M - HE
s N TR S A = 1 BB ) E B R KR
REPIFTEL - Chen (2015) ZHZE/RFEH - AHEHY
/INERENEEE - BN I EHE 2RISR
ik4h s DA BEERENERRE  2HNHERR
EHEEYE SR Y E & &
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ABSTRACT

The fall armyworm, Spodoptera frugiperda (J.E. Smith), is a lepidopteran insect of the
family Noctuidae native to the Americas. It is a highly polyphagous insect with a high
reproductive rate and good migratory capacity. In June 2019, the larvae of S. frugiperda was
first observed in Taiwan. So far, S. frugiperda has caused damage to nine plant species in
Taiwan, including corn, sorghum, rice, peanut, and other crops. Known as a solitary larval
endoparasitoid of the Noctuidae family, Snellenius manilae (Hymenoptera: Braconidae) can
parasitize the larvae of S. frugiperda. To evaluate the biocontrol potential of S. manilae
against S. frugiperda, this study first investigated the effect of host larval instar on the
parasitism and performance of S. manilae. The results revealed that S. manilae could
parasitize S. frugiperda larvae from the first instar to late third instar. The parasitization
rate on second instar larvae was significantly higher than on the other instars, which were
42.05% = 5.42%, 55.95% + 3.76%, and 52.08% =+ 3.85% on the first, early third, and late third
instars, respectively. The immature developmental time of S. manilae on the first instar
larvae (15.6 = 0.1 days) was significantly longer than that on the second instar (14.9 + 0.1
days), early third instar (14.8 = 0.1 days), and late third instar (15.0 = 0.1 days). The cocoon
weight increased significantly with host instar stage. The cocoon weight on the first, second,
early third, and late third instars were 2.507 = 0.022, 2.536 + 0.019, 2.663 + 0.021, and 2.784
+ 0.024 mg, respectively. On the basis of the results, second instar larvae were assigned to
the subsequent pot experiments to understand the control efficacy of S. manilae against S.
frugiperda on host plants. No significant differences were observed in the parasitization rates
of S. manilae on S. frugiperda larvae fed with an artificial diet (61.01% = 8.47%), corn host
plants (38.58% =+ 3.43%), or peanut (37.01% = 4.71%) host plants. The cocoon rate of S.
manilae was significantly higher on S. frugiperda larvae fed with corn (100.00% = 0.00%) or
peanut (99.43% = 0.57%) host plants. Additionally, the immature developmental time of S.
manilae was significantly shorter on S. frugiperda larvae fed with corn host plants than those
fed an artificial diet (14.6 = 0.1 days) or peanut (15.3 + 0.2 days) host plants. In conclusion,
S. manilae demonstrated biocontrol potential against S. frugiperda and retained a parasitic
effect against S. frugiperda when feeding on host plants. The second instar was the most
suitable host stage for S. frugiperda biological control when using S. manilae.

Key words: Snellenius manilae, Spodoptera frugiperda, host instar, parasitization rate,
developmental performance, biocontrol potential
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