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Accurate identification of Spodoptera frugiperda (Smith)
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(1. Institute of Health and Environmental Ecology, Wenzhou Medical University, Wenzhou 325035, China; 2. Institute of Pesticide and
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Abstract [Objectives] To describe morphological characteristics that can be used to accurately identify the moth
Spodoptera frugiperda, an invasive pest that has recently become established in China. [Methods] Stable, diagnostic,
morphological characteristics of male and female moths, including male genitalia and female bursa copulatrix are described.
[Results] Body size and other 20 morphological characteristics are too variable among individuals to be used to accurately
identify S. frugiperda. In addition to 4 forewing characteristics, including black spots on the base of the forewing, 6 other
morphological features, such as black scale bands on the labial palp, are found to be sufficiently invariant among individuals to
serve as diagnostic features. An oblique orbicular spot in the middle of the forewing, and other 3 morphological characteristics
are confined to males and females. The uniform color of humeral plates and 4 other features are confined to males, whereas the
characteristic “same color of the inner part to the forewings” is confined to females. Four and two newly identified external
morphological features accurately distinguish S. frugiperda from S. litura and S. exigua moths, respectively. Newly identified
6 diagnostic features of male S. frugiperda genitalia include juxta longer than wide, whereas newly identified 4 features of
females bursa copulatrix include the base of the ductus bursae being obviously wider than the end. Three features of the male

genitalia, and 3 of the female bursa copulatrix, accurately distinguish S. frugiperda from male S. litura and female S. exigua,
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respectively. [Conclusion] The results of this study not only provide morphological characteristics of the forewing but also

additional morphological characteristics of other body part that allow the accurate identification of male S. frugiperda.

Forewing features that allow the accurate identification of females are also provided for the first time. In addition, our results

provide a useful reference on the genitalia of noctuids, including some newly described features of the male genitalia and

female bursa copulatrix.

Key words Spodoptera frugiperda; morphological characteristics; individual differences; male genitalia; bursa copulatrix

51 77 7% ik Spodoptera frugiperda ( Smith ),
WARBRGH, R TEEHE Lepidoptera 7% i}
Noctuidae KMk JE Spodoptera, % E HIET
FEUNBHT T AT HL X, )32 A T I K i
JE Y F AR E B (Goergen etal., 2016 ) .
M BB AT AR R 1T REE T, TEJLE KN
25 A B R A 7 M )i G, AR R KA T
100 km, AR KUa KBTS R, T REEESEK,
A PR SR R TE 30 h AT LA G [E
4% PG PG M AT CRIME R ER , 34 1 600 km

(VL3R5 2019) o HHETHH SR C 2415
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KR E R, 7ERE D B 38 B K
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TEALIR , i A 2 B FOR MR AR
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(VLA 2019) .
FE 3 U T T, AP 4w

) A O P E R P . van der Straten %F (2015)
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Fig. 1 The external morphological characteristics of Spodoptera frugiperda moths

A, HEMCE T, LB GORTEEETZA 5 A AR, WA, B, a6, gEMEOTEH kS NRRTEIER . E
EBE, WM EBE, Bmm RS RBE, 206, e, 6, A6, WO ORI RN R, Pk
BIE, hek, 8 Y BIABE, MR ZL, 6 EEMSE =ML RoRare . mEmE STy, e, g6
LR SRR G | BRI BERT RN ; B, MEMOR L, %07 1-5 2R BEARS 1-5 nT LMY 5 C. M\ vt
FIdriiE As D, MEMUR UL ; E. SKERMImEE, ZDEES MR8 PSR 2. 3 795; F AR E L, 7ok HEk |
A e, FRE a-d JRSIFRREENT O BRAY . BETRIBT, ey 1-5 R 1-5 BT, L0 @RSk RN B R
G MR, W s Skom S — ], B RZOh LI, A-D: 10 mm; E: 2mm; F: Smm; G: 0.5mm,
A. Dorsal view of male moth; Red dots indicating five white spots on the front edge of the forewing; Blue, orange, red, green
and purple wide arrows indicating the orbicular spot, the reniform spot, the white spot at the apex, the dark spot following the
white spot and the black spot around the margin of the forewing respectively; Red, blue, green, white, yellow and orange
narrow arrows indicating the black spot on the base, the black spot in the middle line, the middle line, the white inverted Y
spot, the outer line and the submarginal line of the forewing respectively; Orange, blue and green triangles showing tarsus of
the foreleg, the middle leg and the hindleg respectively; Blue, green and red asterisks showing the collar plate, the shoulder
plate and the stripe before the orbicular spot, respectively; B. Ventral view of male moth; Number 1-5 showing the visible
1st-5th abdominal segments respectively; C. Dorsal view of female moth, the figure legend refer to Fig. A; D. Ventral view of
female moth; E. Dorsal view of head; Red arrows indicating the 2nd and 3rd labial palp respevtively; F. Lateral view of
foreleg; Male and female forelegs in the left and right respectively; Letters a-d indicating the coxa, femur, tibia and tarsus
respectively; Number 1-5 indicating the 1st-5th tarsal segments respectively; Red arrow indicating the tuft in the base of male
coxa; G Ventral view of tarsus, blue arrow indicating the terminal spine of the first tarsal segment. The horizontal lines in the
drawing meaning the scales, A-D: 10 mm; E: 2 mm; F: 5 mm; G: 0.5 mm.



41 W PSR T SRR 0 MR S - 881 -

B2 Eth R A
Fig. 2 Male moths of Spodoptera frugiperda

A-T AR I, B RREO EE IR, A=) ST — FE R

A-J. Different male of S. frugiperda. The horizontal line in the drawing means the scale and the scale used for figures A-J.

F G

B3 Eithr i
Fig. 3 Female moths of Spodoptera frugiperda

A-G JANTF Y EREA A, R REEO EEBIR, 1 A-G 3EHTTR— Ui R

A-G. Different female of S. frugiperda. The horizontal line in the drawing means the scale and the scale used for figures A-G.
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Table 1 Variation of morphological characteristics of Spodoptera frugiperda moth
5 IS HFAE 5 54y
Number Morphological characters Variation of morphological characters
1 R K Moth length 15-20 mm
2 Hi## & {4, Forewing color IREFN GG A Rk,
Gray to dark brown or grayish green
3 HEMEATR B @ H—pRkA6, KEG, KBOSFEFTRE ., 5
Color of collar plates in male moth JAh Uniform grayish white, grayish yellow or grayish
brown or front black and back gray
4 e B A AR KA IR RS
Color of shoulder plates in male moth Grayish white, grayish yellow or grayish brown
5 HEMCHTA AT Z% 5 MR BT HE, KO, KEE
Color of 5 light spots on the front edge of male White, gray or grayish yellow
moth’s forewings
6 o B 568 v 2 A A B A 5 JC With or without
Black spot before the midline of the male moth’s
forewings
7 MEMCRT TS 1 3 REA . AT ) B 77 1) SE AR 2 PP, o] U
The first light spot on the front edge of male moth's Big and long, extending to middle part of wing toward to
forewings anal angle or not long
8 TR B 756 A R P K@, arEe, HEa, KEe
Color of orbicular spot of male moth’s forewings Taupe, reddish brown, orange or grayish yellow
9 T R T S PR JRE PR 000 4 5 2 A4 IR NG
The dark stripe before the orbicular spot of male Long or short
moth’s forewings
10 g A Y A @S INU¥ 5]
The white inverted Y spot of male moth’s forewings Long or short
VL e i sl 5 2 BRE P 005 (2 B HE, KE, KEE
The color of light spot before the reniform spot of White, gray or grayish yellow
male moth’s forewings
12 RIS 0 1 5 K - IEARFIH AR A A ] 22 S 5K

The white spot at the forewing apex of male moth

The size, shape and length different among different
individuals
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#5521 (Table 1 continued )
ETRE FE AL A S 2R
Number Morphological characters Variation of morphological characters

13 MM 25 2 P R £ B

Dark spots on the inner side of submarginal line of

male moth’s forewings

14 e 2

Midline of male moth’s forewings

IS MEsRRTH AN

Outer line of male moth’s forewings

16 o 1 T S R /N B BT

Black spots on the base of male moth’s forewings

17 e gl i Sl 5 24 R % £ 0] ) PR BT AR

Shape of black spots between the marginal line and

the submarginal line of male moth’s forewings
18 WEMKHTH I P B

The reniform spot of male moth’s forewings
19 MEEHTH A 2 REL

Cloud pattern of the female moth’s forewings

200 AR 2 BT TS

Color of the dorsal part of the second tarsal segment

of the foreleg
21 RS 1T T AR

Color of the dorsal base of the first tarsal segment

of the midleg

KA BRI ARTEA [A]AAR0] 22 S K
The size, shape and length different among different
individuals

R A0 2 R A (BTG

Grayish white to grayish brown or inapparent
HE, RE, REXEETT

White, black, black and white or inapparent
E P

Several or none

Wiwk . mIrE . SIS

Hourglass, subsquare, triangle, etc

W B A B

Apparent or inapparent

W . s B

Apparent or inapparent

BESKAE
Black or grayish white

BESKAE
Black or grayish white

Y

2.3 B RIERRE RSN BRASISE

TE FR G0 O R b 5 7k AP T SRR A
fili b, AR BN SRR AE A R A AR (3] R LR
SE, AR SR ELA A RRAE A . 1) R
SEIT AT A WURHIES A R SOE B, HAMuA
— MR E SRS, 2) TEAH 2, 31
AMU AT B R AR 3) W R I
R A g K B R, T HE IR TR
4) mi, PR RS 3-5 M B KK
A R ILT O B e R A5 B S O
Jei AL BT S R S ) MR P LR Y
T 1 AN T2 K, AR 1-4 7T AT LR AR IS S
M —A T — 25T YR BBE (U HL
BIFEA : 6) JHREGY—, FHi# G &5
ARl FIHTER B S OAE ; 7) HiH G2t
B BT IR &M 8) Rr#ILH AR T
FH—HmHES BB 9) R ATZ M P TTiR

MIANEAT S MEREAEE, 55 1 DMREK, 52 M
W, 55 3-5 MR/ 58 1 BEAMIU . 55 2 BN Al
SAH — AW RS HIE T 10) B BEE
FE— %R KR B L, IR BE G & 0T g
AP Y BIEBE; 1) BIRLaMI
HEEIE, & MM VBN R —A2
RIBCF “9” B, 12) TG — 1 Pk
MEBE, HIGHE —NMREBE, WREOBEN N K
FAEMTZL; 13 ) 7 e 37 EE A MA — A
KB AR EA REREAT . 14) i 6 2 ik
MG, RMA/NMR P RS 15) B
SRR, PESEE AR G AR RL B T
fE 1. 10, 11, 12 F1 14 &b, HAEMFSL kA ST
B o

2.4 EMTRIRENSNETE AR

HEVESN AR B R FHEEFIBH 25200 (8] 4: A,
B) o FHEHIIUBS . 798, a0k, ZEIII0R
PHEEJERRZH N (B 4. A) o JTUBSK HARYH,



- 884 - W FH L d12%4f Chinese Journal of Applied Entomology 57 %

B ::%h n E

4 EMREHEMINETES
Fig. 4 The phallobase of Spodoptera frugiperda
A PR, 1. TUBZE, 2: YR, 3. HIAWE, 4. JFEREOR, 5. PHZEEERR; B. FHZE; C. AHU4WS; a: JEEHIE,
b: HIAFE, c: EEAR, d: EHIEHREFHSNRIKET; D WRE (LEEL) AR (Eafik) ;
E. PHZEJEIN, BEIPREZ A LB : A, 1 mm; B. 1 mm; C. 0.6 mm; D. 0.1 mm; E. 0.3 mm,

A. Phallobase, 1: Uncus, 2: Tegumen, 3: Valvae, 4: Vinculum, 5: Juxta; B. Aedeagus; C. The dorsal view of the left valve,
a: Sacculus; b: Costa, c: Ampulla, d: The long rod connecting sacculus and ampulla; D. Clavus (red arrow) and
costal process (blue arrow); E. Juxta; The horizontal lines in the drawing meaning scales:

A. 1 mm; B. ] mm; C. 0.6 mm; D. 0.1 mm; E. 0.3 mm.

KT, B Ytumahfgz T80, LEIE U
¥ RN RKEIE, KRFIE, WNEHITHM
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AT 7 O TY | AR E A AR 2 3 A
(Bl 4: C) ;5 AN EILTFHMT 17, M
5 T Gy 79 A0 g e T WA sy A0 K T R A
M E, B et (& 4. C) 5 AR
WEHEE KT (K 4. A) , FEBERE;
AT . AN W5 A B X R P
e, o HuSSIE RN 2T P 58 22 R] ) 3 4 DX el R
o — R B FTE T FF, K R R 8 e vE
FER—2F (B 4: C) ; AR IEIBAYHL AR T 5
FER . g, A (Bl 4: D) 5 HaRER
R, MY (Kl 4: D) o FHZESME
Ui P EL I R PH 2SR B R A 1 /D
BB L IX A 1T RBINX, HIEX LA 124

AN
2.5 B RAR e 3B WA AE

HfE e S0 A R A R AR A L R R IR R A T
GYIYTE o HHN TR A IO e S RO e A BER
WA BEAL . MM A, K, JL
FHEESEER, AR 45, FrREIR,
R B B2 E, 53—k R (&
5: A, C); #EFEMBIUE, FEHI W 5T b
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W (K 5: A, C); M55 g ik e
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[F) el HEZ B, sl LT A 8 v A e,
AL RIRZAG A, w oA (F5: A, C);
REFEABRE A6, KXT%E, BMKTES
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5 EMARHREE
Fig. 5 The bursa copulatrix of Spodoptera frugiperda

A. ZZHCEE; B. #%; C. RALMERE,
s £ R, EPRELR NILEIR,, A: 1mm; B: 04mm: C: 1 mm,

d: Mide; e FHIE

a: SRR b R, o Al

A. Bursa copulatrix; B. Signum; C. Ostium bursa and ductus bursae, a: Corpus bursae;
b: Ductus bursae; c: Ostium bursa; d: Appendix bursae; e: Ductus seminalis;
f. Signum. The horizontal lines in the drawing meaning scales, A: 1 mm; B. 0.4 mm: C. 1 mm.

2.6 EMISIRES RS A % 5 FFE

L 5 A SR B e e ) A0S S A A A
PEAMEFEAFRE AT AR, RATEI T 11 4
SR T L B b 5 1R 3 A AR 7 ik e ik X )
e 1) FEHLOTROE MR (O3 —; RIBUR IR
A M €2 B 0 8 TIN5 2) R B 4 M T
FEFBICA 1% 1IN B0 5 RSO T LA
BRI N IRE; 3) FHh B 1 Mk i rp
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