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Abstract

Spodoptera frugiperda (J.E. Smith), S. exigua (Hiibner), S. latifascia (Walker), S. ornithogalli (Guenée),

S. dolichos (Fabricius), S

. sunia \uuenee), and S. eridania (bramer) are commonly associated with Crops in

Honduras. A key to these species with color illustrations of rare and typical forms is presented. Potential
problems in identifying Spodopiera species are discussed.

Additional key words: morphology, Noctuoidea

Introduction

The noctuid genus Spodoptera contains many
pests throughout the world (Kranz et al. 1977, Hill
1975). At least eight species are known to occur in
Honduras. Spodoptera frugiperda (J. E. Smith),

Spodoptera exigua (Hubner), Spodoptera latlfascm
(Walker), and Spodoptera sunia (Guenée) are con-
sidered economically important pests whereas
Spodoptera eridania (Cramer), Spodoptera orni-
thogalli (Guenée), and Spodoptera dolichos (Fabri-
cius) are rarely abundant enough to cause serious
damage to Honduran crops (Passoa 1983). An adult
Spodoptera androgea (Cramer) was collected onthe
north coast of Honduras (La Lima, Department of
Cortes) in October, but its larva is unknown. The
host range of Spodoptera is very wide including

most veoetable crons and several bagic oraing (Passoa

1IUSU VOETLAVIT CIVPS QI1L STYTI &L UASIL piQails (2 aSsSh

1983, Andrews 1984, King and Saunders 1984)
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Illful 111auvivil vil llhc dlbbl lbhblull pllcllulusy, Uyall'
ish common names, biology, and control of Spodoptera
spp. can be found in the works cited above.

In spite of a logical and thorough study by Levy
and Habeck (1976), workers in Latin America
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larvae. Two examples illustrate this problem. In
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King and Saunders (1584), several Spodoptera speci-

mens are misidentified (Figures 9.1, 9.4, and 11.2
label three forms of Spodoptera latifascia as S.
dolichos, S. eridania, and Spodoptera ornithogalli,
respectively). A guide to soybean pests in Brazil
(Gazzoni et al. 1981) incorrectly labeled a photo-
graph of S. sunia as S. eridania.

This work should facilitate identification of
common Spodoptera larvae in Honduras by presen-
tingillustrations of typical and unusual color forms.
Careful attention to details of the color pattern will
allow accurate identification of most Spodoptera
species, although great variationinlarval markings
makes the identification of all aberrant individuals
impossible.

Methods and Materials

Most of the snecimens used in this studv were
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collected in Honduras Central America, from 1979-
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Florida were also studied. Field-collected larvae
were photographed, reared to adult, and then iden-
tified with Todd and Poole (1980). Eggs laid by

female moths in captivity provided another source

of larval matoerial Roance (Phaconluc nuloaric T.)
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sweet potato (Ipomoea batatas (L.) Poir. ) or wheat
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larvae in laboratory feeding trials. Larval speci-
mens were killed in a 9:1 mixture of 80% ethanol

and glacial acetic acid by volume, then transferred
+n QN0 athannl aftar 24 hatire far narmanant cénr

W UV /0 TuiiaiiVi Qivvel &7 1IVULD 1UI pPoriliaiiCliiv swi-

age Larval terminology follows Stehr (1987) The

hypopharyngeal complex was mounted in glycerin
and examined under a compound microscope. Only

o

the most common synonyms are mentioned under
each snecies, for a more comnlete list see Todd and
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Poole (1980).
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Characters to separate Spodoptera from other

common pest noctuids in Honduras

The following combination of structural and
color characteristics will separate Spodoptera spp.
from other common pest noctuids in Honduras. The
polarity of most of these characters are unknown
although the presence of a sclerotized bar around
the mesothoracic SD 1 seta seems to define a clade
which includes Spodoptera and related genera.

1. Four abdominal prolegs present (larva not a
looper).

2. Two SV setae present on first abdominal seg-
ment (Fig. 2).

3. Lateral spot usually present on first abdominal
segment (this spot is a practical method of rec-
ognizing Spodoptera larvae in the field) (Fig.
2, 26).

4. Mesothorax with a sclerotized bar connecting
the SD 1setaand atonofibrillary platelet (Fig.
3).

5. No retinaculum on the mandible (Fig. 5).

6. Hypopharyngeal complex with coarsely spined
posterior portion lacking a dense brush of
stout bristles (Fig. 7).

7. Adfrontal sutures do not extend to epicranial
notch (Fig. 8).

8. Skin smooth under a magnification of 25 power
(except in Spodoptera frugiperda) and never
with microspines.

9. Head with an inverted “Y” because adfrontal
areas are outlined in white (see discussion
under Spodoptera frugiperda) (Fig. 32).

Key to common Spodoptera larvae

in Honduras

(modified from Levy and Habeck 1976, Oliver and Chapin
\
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Dorsal pinacula usually conspicuous (Figs. 12, 14)
but sometimes pale in the green form (Fig. 13),
their diameter equal to or greater than the dia-
meter of the abdominal spiracles dorsum of ab-
dominal segments granulated under a mag-
nification of 25 power or greater (Fig. 4) ........

.............. Spodoptera frugiperda (J. E. Smith)

Dorsal pinacula never conspicuous, their diameter
less than the diameter of the abdominal spir-
acles dorsum of abdominal segments smooth
under magnification of 25 power .................. 2

Abdominal segments never with dorsal triangular
mar nxﬁg‘s, pattern consists of a series of dorsal
dashes (Fig. 6) or, more commonly, an irregular
series of white dots and lines (Fig. 15) lateral
spot, if present, is on the mesothorax (Fig. 1)
ventral tonofibrillary platelets between abdominal
prolegs form a "Y" with a short stem about as
long as the arms (Fig. 9) .ccccceevviiiiivvnvirecnnennnnen.

.......................... Spodoptera exigua (Hiibner)

Abdominal segments with at least one pair of

dorsal triangular markings (Figs. 2, 11, 23)

lateral spot, if present, is on the first abdominal
seoment (Fios, 2. 19) ventral tonafibrillarv nlata-
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lets between abdominal prolegs form a straight

line or, more rarely, a “Y” with a'very long stem

compared to the arms (Fig. 10).......cccccuveueeen. 3

Lateral spot on the first abdominal segment, when
present, interrupts the subspiracular line to
form a pale, thinner line on the thorax (Fig. 19)
if lateral spot and/or subspiracular line are
absent (Figs. 18, 20), then dorsal triangles of
first abdominal segment larger than dorsal tri-
angles of fourth abdominal segment (Fig. 17)

........................ Spodoptera eridania (Cramer)
eral spot on the first abdominal segment, when
present does not interrupt the subsplracular
line and therefore the line maintains equal in-
tensity and width on the thorax compared tothe
abdomen if lateral spot and/or subspiracular
line are absent, then dorsal trlangles of first
abdominal segment not larger than dorsal tri-

angles of fourth abdominal segment (Fig. 11)

Dorsal triangles with a narrow white line (either
solid or composed of dashes) passing through
them (Fig. 27), if lines are inconspicuous or
absent in dark forms (Figs. 24-25, 28), then area
below subdorsal stripe with several longitudinal
narrow white lines (Fig. 24) dorsal mesothoracic
marking either triangular, elongate-oval, or semi-
circular (Figs. 11, 32) ....cccoovvivieviiineennneccnnn.

.................. Spodoptera ornithogalli (Guenée)

Dorsal triangles never with a narrow white line

passingthrough them, although a series of white
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dots may be present (Figs. 31, 34) area below
subdorsal stripe without several longitudinal
narrow white lines except for the black form of
S. latifascia (Fig. 34) dorsal mesothoracicmark-
ings semicircular or trapezoidal (Figs. 32, 33),
never triangular or elongate-oval .................. 5

5. Dorsal triangies with a white spot ciose to or at
their apex (Fig. 22) if triangles are absent then
at least some of the white dots are bordered by
black semicircles (Fig. 23) .cccooeeeereeniinneecennnnnnee
.............................. Spodopiera sunia (Guenée)

5. Dorsal triangles without a white spot close to their

apex although a white spot may be present

below the triangles on the subdorsal line (Fig.

30) ceriirrrrr e 6

6. Mesothoracic dorsal markings usually semicir-
cular (Figs. 32, 34) and smaller than dorsal tri-
angles on eighth abdominal segment (Fig. 11)
rarely mesothoracic dorsal markings are re-
placed by a white spot (Fig. 31)...ccceevvvvrurennnes

Qruadantora lotifancoia (Wallrar)
........................ SPOGOPLEra «auljaGsTia \ Vv 8uker)

6'.  Mesothoracic dorsal markings trapezoidal (Fig.

20) and subacusl t5 dorsal trianclag on aichth
S0) and suvegua: 1o aorsai triangies on eignin

abdominal segment (Fig. 29), these markings

ced by 2 white snot
CeQ By & WL SPOU .vvvvnrinrinninninnene,

...................... Spodoptera dolichos (Fabricius)

fo

Spodoptera (=Laphygma)
Smith); fall armyworm.

Usually Spodoptera frugiperda is readily distin-
guished by its large pinacula (Figs. 12 and 14).
However, the green form of S. frugiperda can be
confused with Spodoptera exigua (compare Figs. 13,
15 and 16) because the pale pinacula of S. frugiper-
da are easy to overlook, especially in field surveys.
Cuticular texture can also be used to distinguish
these two species. Spodoptera frugiperda has a
granulated cuticular texture (Fig. 4) under a mag-
nification of 25 power or more whereas S. exigua has
a smooth cuticle at the same magnification. The lat-
eral spot of S. frugiperda, when present, is on the
first abdominal segment and not the mesothorax as
is the case with S. exigua. Although the literature
suggests S. frugiperda is distinguished by the white
“inverted Y” onits head (Angulo and Weigert 1975),
pale adfrontal areas are characteristic of other
Spodoptera spp. (for example, Fig. 22) and many
representatives in scattered families throughout
the Lepidoptera.

The fall armvworm can

2ol aniyweriale

Lo el ek ] | -
frugiperaa (J. t.

with cutworms that have granulated skin and large
ninacula. for examnle Ap‘rnh s ipsilon (Hufnagel).
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However cutworms have the adfrontal suture ex-

tandinotathe anicranial naotoh (ton ofhaad)Ywhilain
enGIng vl ine epitrania: noitn(idp dinead, winuein

S. frugiperda the adfrontal area extends only half
that distance.

Spodoptera (=Laphygma) exigua (Hubner);
beet armyworm

A heavily-marked form of the beet armyworm
wasillustrated by Levy and Habeck (1976), but this
color pattern is rare in Honduras. Instead, most of
the larvae are speckled with white on a green
background (Fig. 15). Head color varies from green
to black and a thin white spiracular line may be
present (Fig. 16). Spodoptera exigua can usually be
recognized by a lateral spot on the mesothorax (see
discussion under S. frugiperda). However, preserved
specimens of S. exigua usually fade in alcohol and
lose their color pattern so most identifications must
be confirmed with structural characters. Among
common noctuids in agricultural fields in Hon-
duras, the presence of two subventral setae on the
first abdominal segment (Fig. 2), a sclerotized bar
connecting the mesothoracic SD 1 seta to a tonofib-
rillary platelet (Fig. 3), the ventral tonofibrillary
platelets in the form of a “Y” with a short stem (Fig.
9), and smooth skin under a magnification of 25
power will identify S. exigua.

Spodoptera (=Xylomyges) eridania (Cramer);
southern armyworm

Despiteits name, the southern armywormis not
s common in Honduras as S. frumnprrln S. sunia,

orS. latifascia. Spodoptera endama has been tradx-
tn'\ u]lv r‘1e+1n5m11a‘1ol‘ bu 4-1-\-: cpnl' on the firgt nl\,
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dominal segment which mterrupts the subsplracu-
1

ar line (Levy and Habeck, 1976). However, the term
“interrupted”is somewhat misleading since the spot
does not physically sit in the path of the line.

Iannaﬂ the subsniracular line loses intensitv as it

ViiT SWHRUSPIIQULLIGL 211L0 1USTS ALILTAHSAY) &S 1v

asses below thelateral spot (Fig. 19).M
domm lasrnalhasra o lodbanal gemad on sl o -A....L
tE/u lalivacriliiavo a lavial dSPuL SV LT LUIIULILIVILI UL uLIe
subspu'acular line must be noted. Theillu
S. laiifascia (Fig. 9.4) in King and Saunders
ec:

(
was probably misidentified asS. eridania becaus

ID

n—..

its prominent lateral spot.

TTnFnﬁnnafn]v somatimes the suh
wnigryunare:y, semeumes ung sup

of S. eridania is pale (Fig. 9) or absent (Fig. 8).
Under these circumstances the southern army-
worm is difficult to recognize. One character which

appears unique to S. eridania is the large size of the
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dorsal triangles on the first abdominal segment

(Fig.17). The presence of a white spot posterodorsad

to the splracle wasused by Oliver and Chapin (1981)

inthairkavia aoanamically imnartant nastunida Al
411 LLIIT1L K\C.’ v c»uuvuu.\,a.xj‘y llllyul VALLV 1IVLVUVWAUD,. £~

though this spot is common on S. eridania, it also
occurs in other Spodoptera species, for example, S

latifascia and S. ornithogalli. Levy and Habeck (
1976) mentioned a uniform brown head as a backup

character for rponmrnna the southern armyworm,

This head coloratlon characterlzes most typlcal

enacimance of Q oridania hut someoatimoactha antariar
aycv;lncllc VAA« ©F LWL WU DVILILATVALILTUD LViAT QA11UVT1 AV

portion of the epicrania may be dark brown with

YL |

bEI'OIlg reticulations.

Spodoptera (=Xylomyges) sunia (Guenée);
white-spotted armyworm

Spodoptera sunia is readily identified by a white
spot at the apex of the dorsal triangles (Fig. 22). If
the dorsal triangles are reduced, then at least sev-
eral of the spots will be ringed with black (Fig. 23),
representing remnants of the dorsal triangies.

The variegated form of S. sunia (Fig. 21) may be
hard to identify because the dorsal triangles are
inconspicuous and the dorsum is flecked with white.
With careful observation, a subdorsal triangle with
white spot can usually be discerned.

Several species of Spodoptera have white spots
at the bases of the dorsal triangles (Fig. 23) which
potentially could be confused with the spotted tri-
anglesin S. sunia. Only white spots at, or near, the
apex of the dorsal triangle should be used to recognize
S. sunia.

Spodoptera (=Prodenia) ornithogalli
(Guenée); yellow-striped armyworm

Snodontera ornithogalliis characterized bv a
Spoaoptera ornithogatliils characterized by a

thin white line, either solid or composed of dashes,

nnnnn +h. +hhn ~hAd. al Aawsal
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angles. Often the line is readily visible (Fig. 27) al-
though sometimes it may be pale and difficult to see
(Figs. 24, 25). In the latter case, most individuals of

S. ornzthogallz can be recogmzed by having several

navreaurwhita linasiindartha ainhAdancal atnina (Thioa
1AL 1VUVW WILILU 1I1ITD ULLUTI LI dujyuvi daiduiipoa st.

24, 26). Spodoptera ornithogalli gets its common
name from the conspicuous yellowish-white subdor-
sal stripe (Figs. 24, 27). Even though several other

Spodoptera larvae have a prominent subdorsal stripe,

and the ctrine ic not o'lnraye vellow in S.

nrni_
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({25

thogalli, a contrasting yellow subdorsa] stnpe isa

oand indiantian ar sinlmaca ]

4+ n -
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S. ornithogalli.
Despite great variation, the shape of dorsal

arwva neahallo.

Tva prooe ur_y is

mesothoracic markings can be helpfulin identifying
Spodoptera larvae. The mesothoracic spot of S.

ornzthogallz may be round, elongate- oval, or trian-

omilar Whan g trianomilar ar alaneata_aval masathas
guiar vvielhl g vrianguiar or eidngave-ovai: mesouno-

racic spot is present (Figs 11, 28), this separates S.
ornithogalli from S. laiifascia and S. dolichos. In
the latter two species the mesothoracic markings
are semicircular (Fig. 32) and trapezoidal (Fig. 30),

respectively.

Spodoptera (=Prodenia) doli
banded armyworm

Toofew specimens of S. dolichos are available to
examine color variation. In a series of about 50
larvae reared from a female collected in Honduras,
all specimens showed the characteristic mesothor-
acic trapezoidal markings when mature (Fig. 30).
Early instars of S. dolichos resemble S. latifascia
because both species have semicircular mesothor-
acic markings.

A new common name, the banded armyworm, is
proposed here to call attention to the distinctive
bands on the adult thorax which readily separate
this species from other members of the genus (Todd
and Poole, 1980).

Spodoptera (=Prodenia) latifascia (Walker);
black armyworm

Spodoptera lahfasc-a is very common in Hon-
duras. The body color u ly is a shade of black,
hrawn aw oravw nl\-aﬁ] +manocnilar wlino

INnoa o
Uivwii Ul giay. wuidar u axnsu.lal. Axlalnxlxsc are

either present or absent, rarely the mesothoracic
dorsal markings are reduced to white dots. S. lati-
fascia should not be confused with either S. dolichos,
S. sunia, S. frugiperda, or S. exigua. Spodoptera
nrnifhnan”i can be confused with the black form of
S. latzfascza if the white markings passing through
the dorsal tr 1angxes are not examined uai‘ef'duy In
S. latifascia these markings are composed of a
series of dots, never a line or series of dashes asisthe
case with S. ornithogalli. In addition, the subdorsal

stripe is either yellow white, or brown (Figs. 24-26,

QY . Q
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orange in the black form of S. latifascia (Fig. 34).
If additional species of Spodopiera larvae are
included as part. of a revision of the New World taxa,

several characters listed below may merit further
study. Whelen (1935) used tarsal claw shape in a

DUy« VVIITITIL \4U0UU,) USOTW Ui SGi ViV DaQpU i

key to Nebraska armyworms. Differences in spira-
Ala anlale Al d N e M1OLI\ Asndinmasia 1. A
Vit Lulul liviptu vauliliuia\i1Jv i) ulauusu.xau alviyg

Spodoptera larvae in cotton. Head color and man-
dibie shape were generaily too variable for use in

armithacn~lls wls l,. i+ 35 nearly alwavw
O. OrntinnogGel W€ 1y 1S neariy aiways
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identification of Honduran Spodoptera larvae, al-
thouoh these characters micht be sionificant if

VAL a2 vAiTST LT atRls IIAIBAAv T SigRiilierils

addmonal species are considered. The presence and

PN PRopN ammiddanaal ina vamiaga anditia aananialle

Culv1 Uf l.'hc 1111Uuuvidal 1111© vai11ioo aud ALV 1D becblal.l‘,
obvious and intense in some S. sunia and -S. eri-
dania.ideally, Spodopieraiarvae need to be studied
by rearing females in laboratory cultures for many

generatlons atseveral dens1t1es and temperatures,

on awidavariestvofhast nlante Onlvinthicwavean
cnawigevariely ecinesypianis. vyniyminiswaycan

we begm to understand the extent of color variation

am grateful to al Peace Corps volunteers and
agronomists of the Department of Natural Resour-
ces who helped me collect specimens in Honduras.
Dr. D. Habeck (University of Florida) deserves
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this manuscript.
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Figure 12-17. Spodoptera spp. larvae. Figure 12-14. Spodoptera frugiperda. 12) Dark form, showing conspicuous
dorsal pinacula; 13) Green form, arrow points to pale pinaculum; 14) Normal brown form, showing conspicuous
dorsal pinacula. Figure 15-16. Spodoptera exigua. 15) Normal form, showing variation in the color of the dorsum
and an irregular pattern of white dots and dashes; 16) Lateral view, showing white spiracles and a white subspi-
racular line. Figure 17. Spodoptera eridania, dorsolateral view, arrow points to the large dorsal triangle on the
first abdominal segment.



Figure 18-28. Spodoptera spp. larvae. Figure 18-20. Spodoptera eridania. 18) Dark form, showing the lack of a subspiracular
stripe; 19) Normal form, showing the reduction of intensity and width of the subspiracular line as it passes under the lateral
spot of the first abdominal segment. Arrows point to subspiracular line before and after it passes under the lateral spot; 20)
Dark form, showing a pale subspiracular stripe. Figure 21-23. Spodoptera sunia. 21) Variegated color form; 22) Dorsal
triangle (marked by arrows), showing a white spot near the apex; 23) Dorsal view, showing reduction of the dorsal triangles
on most abdominal segments. Arrow points to a white spot ringed with black on the posterior margin. Figure 24-28. S, p-
tera ornithogolli. 24) Black form, showing several white lines below the subdorsal stripe; 25) Dark form, showing inconspicu-
ous lines passing through the dorsal triangles; 26) Brown form, arrow points to lateral spot.
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Figure 27-34. Spodoptera spp. larvae. Figure 27-28. Spodoptera ornithogolli. 27) Normal form, showing lines passing
through the dorsal triangles (see arrow) and a yellowish-white subdorsal stripe; 28) Dark form, showing
inconspicuous lines passing through the dorsal triangles. Figure 29-30. Spodoptera dolichos. 29) Dorsal view,
showing mesothoracic dorsal marking (top arrow) as large as the dorsal triangles of the eighth abdominal segment
(bottom arrow); 30) Dorsal view, showing trapezoidal mesothoracic dorsal markings. Figure 31-34. Spodoptera
latifascia. 31) Black form, arrow points to a series of white dots on the dorsum; 32) Dorsal view, arrow points to
the semicircular mesothoracic dorsal marking; 33) Brown form, showing the lack of dorsal abdominal triangles;
34) Black form, showing the orange subdorsal stripe and round mesothoracic dorsal markings.
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