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Comparison of the mor phological characteristics of Spodoptera
frugiperda pupae with those of five other lepidopteran pest species

YANG Ya-Jun  GUO Jia-Wen QIAN Jia-Ning XU Hong-Xing LU Zhong-Xian
(State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agro-products, Institute of
Plant Protection and Microbiology, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract [Objectives] The pupae of Spodoptera frugiferda are easily confused with those of other lepidoperan pests,
including S litura, S exigua, Mythimna separata, Helicoverpa armigera, and Ostrinia furnacalis. Documenting morphological
differences between the pupae of these species will therefore facilitate the accurate identification of lepidopteran pests in the
field. [Methods] The external morphological characteristics of S. frugiferda, S. litura, S. exigua, M. separata, H. armigera
and O. furnacalis pupae were observed under a microscope, and a key table and rapid discrimination table compiled to
distinguish those of S. frugiferda from those of the other species. [Results] The main diagnostic characteristics of S.
frugiferda pupae were the midleg extending beyond the end of the maxillae, the antenna reaching the end of the midleg, the
slightly straight front edge of the mesonotum, multiple lines of thick dots on the dorsal anterior edge of the 4th-7th abdominal

segment and a pair of terminal spines with a wide angle of separation at the tip of the abdomen. This difference between the
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terminal spines of S. frugiferda and those of S litura, S. exigua, M. separata, H. armigera, and O. furnacalis is the main
diagnostic feature distinguishing S. frugiferda from the other species. In addition, differences in the position of the external
grooves (sutures) between the tips of appendages, the slightly straight front edge of mesonotum and the presence of abdominal
spots are also diagnostic. S. litura differs from S. frugiferda in the shape of the front edge of mesonotum and the terminal
spines on the tip of abdomen. S. exigua differs from S. frugiferda in the position of the maxillae and midleg and the terminal
spines on the tip of abdomen. M. separata can be distinguished from S. frugiferda by the absence of abdominal spots and the
terminal spines on the tip of abdomen. H. armigera differs from S. frugiferda in the position of the end of the antennae and the
terminal spines on the tip of the abdomen. O. furnacalis differs from S. frugiferda in the structure of the abdominal legs and
the terminal spines on the tip of the abdomen. [Conclusion] The pupae of S. frugiferda, Slitura, S. exigua, M. separata, H.
armigera, and O. furnacalis can be distinguished on the basis of morphological characteristics.

Key words Spodoptera frugiferda; Spodoptera litura; Spodoptera exigua; Mythimna separata; Helicoverpa armigera;

Ostrinia furnacalis; pupae; morphological characteristics
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Smith ) J& &5 H Lepidoptera 7% #F} Noctuidae,
JE = F M, S —FhEE AL E B ( Luginbill,
1928; FLEHLE, 2019a), ZHEHE K, EHH )
58, AIRE S Z 06 S A ZEXGE ) (Casmuze et al.,
2010; RAEKHESE, 2019), 2016 FiZHFAJEH
FNE AN, FfJa7EAEM KRR 8L 2018 4F7E
ENEERIL, JFEARMWAFEY #; 2018 4F 12 A
RAREZmA, Y BEH A 26 M X
( Goergen et al., 2016; Cock et al., 2017;
Brévaultet al., 2018; FAO, 2018, 2019; CABI,
2019; Sun et al., 2021; ERF AN k55
Huts, 2019). HAET, ZHRELE 113 NEZHH
X &4 (CABI, 2019 ), ST ] LIE £
K MEAE . K. HIEEZMREY, HEnd
B 75 FAEY) 350 AL ( Casmuze etal., 2010;
Montezano et al., 2018 ), DT A A% A& = 45
JUT A LR -l DX ) A M A 77 o ™ I

I DT R A T LR R L 4l BN
RS B, DAY R AR iR o R
PRI AN A T BARAE Ry HSAR X I  fE) “Y” B
SRS /\ 5 85 1 222 1E 7 TEHES 1) R BB ( S5
65, 2019 ). b B M HE H RVRRAE SRy i
HATIRE O ML BB, SRERE N A —
HEMBIES, MINGA —IE =M B, M
T R R AR (L BlR O FAR G R 24 (2, JCHA B
g (FRIFAESE, 2019 ), 4R RO DU IRIE S 4y
TN A7 BT 5 ST e i U0 5 04 . H, ¢
T b 5 B 4y ORI R R T A AR AR TR ) B

HHeiyH A F R iR 2 (IR,
2019; FLAEDEAE, 2019; BXMERESE, 2019; ik
&5, 20205 BRUESE, 20205 ZEWERIAE, 2021 ),
TEA =S e, AN 51 42 ik 3] S H 3 b i
BF, AR AR 0 W TR A, — A I
PRSP TR o 57U B b O 0 B Y 5
SIARRAE , AT LA K B 38 e 5 b 57 72 il g A A bR
o FEHL BT M . RSO Mk Spodoptera litura
Fabricius , B3 f Spodoptera exigua( Hiibner ),
ki Mythimna separata ( Walker ). A 4% Ht
Helicoverpa armigera ( Hiibner ), MFJH & K i
Ostrinia furnacalis ¥ 1] & £k, BENHA S
RYE, B ERHE A RMELIX 4, ™ 550 A
O U SRR B I . A SCE DL | 6 b
fige 30 H F g DU I AR T H i Y AR EE
BHFIE, JFEPXTIX 6 FhE Z A i H 3 duli e
TR R R R, S AHSCE dupy o S g I
B HE A

1 #MR5AHE

11 i iR R 5

B ST R H s A PURURYN , TEHTILAE
Ll B2z B P R 5 iE P s B = N DL
TARRMA SR . RS BISERO . R R
Y R [ T B A TR = Sl A BR A
A, NN TR SR . % N0 55 PR IR
(26£1) °C, FIXRE 65%+5%, JJEM L :
D=14 : 10, WL I 6 Fhl AL i, 45 M.



33 W EZE45 Bl S RN B A Bl 3 R B TR A RRAE LA - 561 -

12 SYEEHESRE

TR b SR RIECR M L FERAC R
W RS RO YN FOKME MRS, CO, JRRIFE
1 min, FJH Olympus SZX10 AL i F % X i
E’Jﬂgﬁ& PR ARULZTTHA IR, SRJE RTRM L B

TEDUL . SR TR | Y T R R i A
hﬂi‘ 7RSI R o AR R X 6 A
MRS TR A A, IF LA e T2 ) i 2
5, gk RFRAPGE X 533K

2 GR59H

WLk | A R AR B S, R UL T LSRR ZF | fh
. RAER BRI (18 1),

22 EHETRIEE ARSI

B, B A K R 1) AR TR S RN R S 4 A R R
UL 2, SRR (B 2: A, B)o Sk IE
gl FEF4K (F2: B, C), FHiAKNmkH
ZEARNZHT (B 2: C)o A EBRTTAIUL, R A I
R 12 DLEAL (E 20 B)o AR RS TR e
Stz ], b R AR v S8 2R v AT SR i
ZHT (E2: B, C)o filffizRumalik i B K v 2 1
(K 2: C). J5RTE MR S (B 2: C ).

21 SHBEE BN SRHIE A BT B (1 2: D). 5 3 IS
i H A RSk . B RIS S = AN 5843 . T T MATSE s al/h Gzl (K 2: G). 5 4-7 18
R

s A t

u

v

w

X

y

Z

j

k

1

m

0

e ;

2 )

F1 S$PEERFERTER
Fig. 1 Schematic diagram of structure of pupa of L epidoptera pests
A. BBIW; B. W, A. Dorsal view; B. Ventral view.
a: IE; b NEAG; o BIEMRY; d: BTR; e T9; £ HE; g flff; he W28 i FRE; j: H4EW;
k: BBSHE; 12 FHOMA; m: FT7H; n: AFASL; o FHSM; p: HIOM; q: ALIT; r: 510 B
s: BBt BOMEAR; ue PR v BTG we BB LY x: R0 y: B2 2z 3.

a: Labrum; b: Labial palp; c: Femur of foreleg; d: Foreleg; e: Maxillae; f: Midleg; g: Antenna; h: Wing buds; i: Hindleg;
j: The 4th abdominal segment; k: The 5th abdominal segment; 1: The 6th abdominal segment; m: The 7th abdominal
segment; n: Gential opening; o: The 8th abdominal segment; p: The 9th abdominal segment; q: Anal opening;

r: The 10th abdominal segment; s: Terminal spines; t: Pronotum; u: Mesonotum; v: Metanotum; w: The
1st abdominal segment; x: Spiracles; y: The 2nd abdominal segment; z: The 3rd abdominal segment.
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Fig. 2 Morphological characteristics of Spodoptera frugiperda pupa
A HEW; B, IR C. MIBG D BOERTFmOUL; E. BEGHIE AR F. AR I
G 1 5 4 AT H. AR
A. Dorsal view; B. Ventral view; C. External grooves (sutures) between tip of rudiments of appendages; D. Thorax in

dorsal view; E. Female abdomen in ventral view; F. Male abdomen in ventral view; G. The 1st-4th abdominal
segment in dorsal view; H. Terminal spines at tips of abdomen in ventral view.
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Fig. 3 Morphological characteristics of Spodoptera litura pupa

A HHOW; B, BBHW; C. Miik; D. MIFE M, E. MUMEIREN; F i ;
G 1 2E 4WEm; H A B

A. Dorsal view; B. Ventral view; C. External grooves (sutures) between tip of rudiments of appendages; D. Thorax in
dorsal view; E. Female abdomen in ventral view; F. Male abdomen in ventral view; G. The 1st-4th abdominal
segment in dorsal view; H. Terminal spines at tips of abdomen in ventral view.
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Fig.4 Morphological characteristics of Spodoptera exigua pupa
A BHEW; B. BEHEW; C. K D. MWEHEEW; E. MEWEEEE; FdEmIE g,
G 5 1 25 4 H. A
A. Dorsal view; B. Ventral view; C. External grooves (sutures) between tip of rudiments of appendages; D. Thorax in

dorsal view; E. Female abdomen in ventral view; F. Male abdomen in ventral view; G. The 1st-4th abdominal
segment in dorsal view; H. Terminal spines at tips of abdomen in ventral view.
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B 5 #hARENESEE
Fig.5 Morphological characteristics of Mythimna separata pupa

A HWHEW; B, MEIEW; C. M D. MwEmul; E. MESHIE ST ; F. SR i i
G 2 1 5 4 AT H. AR

A. Dorsal view; B. Ventral view; C. External grooves (sutures) between tip of rudiments of appendages;
D. Thorax in dorsal view; E. Female abdomen in ventral view; F. Male abdomen in ventral view; G. The 1st-4th
abdominal segment in dorsal view; H. Terminal spines at tips of abdomen in ventral view.
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Fig. 6 Morphological characteristics of Helicoverpa armigera pupa
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A. Dorsal view; B. Ventral view; C. External grooves (sutures) between tip of rudiments of appendages;
D. Thorax in dorsal view; E. Female abdomen in ventral view; F. Male abdomen in ventral view; G. The 1st-4th
abdominal segment in dorsal view; H. Terminal spines at tips of abdomen in ventral view.
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Fig.7 Morphological characteristics of Ostrinia furnacalis pupa
A WEW:; B EEW; C. WS D. HiE m; E. ESFIE AR A s F. R I 0 I 5
G 2 1 B5H AW H R bR
A. Dorsal view; B. Ventral view; C. External grooves (sutures) between tip of rudiments of appendages; D. Thorax in

dorsal view; E. Female abdomen in ventral view; F. Male abdomen in ventral view; G. The 1st-4th abdominal
segment in dorsal view; H. Terminal spines at tips of abdomen in ventral view.
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Tablel Rapid classification characteristics of pupae among Spodoptera frugiperda and
other five species of L epidopteron pests
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