The Coleopterists Bulletin, 44(1):37—49. 1990.

A SCANNING ELECTRON MICROSCOPIC VIEW OF THE
FINAL LARVAL INSTAR OF ZABROTES SUBFASCIATUS
(COLEOPTERA: BRUCHIDAE: AMBLYCERINAE)

GARY S. PFAFFENBERGER

Department of Life Sciences, Eastern New Mexico University,
Portales, New Mexico 88130, U.S.A.

ABSTRACT

The final larval instar of Zabrotes subfasciatus (Boh.) is described and illustrated
using scanning electron micrographs. Discrepancies, particularly relating to smaller an-
atomical structures, are evident through the comparisons of this and previous descrip-
tions. Discussions of the functional morphology of the decurved labral spines and the
apodous condition are also furnished.

The Mexican bean weevil is a cosmopolitan pest of many domesticated and
non-domesticated plants (Center and Johnson 1974; Jarry and Bonet 1981;
Johnson 1985; Pfaffenberger, in press). Therefore much has been written about
its biology (Pfaffenberger and Johnson 1976) and distribution {Decelle 1975).
Plants of future economic value to man, that are also infested by Zabrotes
subfasciatus (Boh.), have likewise been reported (Johnson 1985, Singh er al.
1979).

Studies of adults have also shown that males live longer than females (Shar-
ma et al. 1979), that longevity varies inversely with temperatures above 25°C
(Sharma et al. 1979), and that qualitative and quantitative changes in tissue
proteins (Sharma and Sharma 19794) and lipids (Sharma and Sharma 197958)
diminish as adults age.

A plethora of information has been written about the morphology (Singh
1978; Vats 1972), systematics, and economic impact of adults of this species
while comparatively little has been written about other equally important life
stages. To demonstrate the usefulness of non-adult traits, characteristics of the
pupal window (part of seed testa), have been used to distinguish this species
from Acanthoscelides obtectus (Say) which alse may infest similar, commer-
cially important legumes (McFarlane and Wearing 1967).

Larval morphology, as determined by light microscopy, has been reported
(Arora 1978; Pfaffenberger, in press; Pfaffenberger and Johnson 1976). How-
ever, this paper presents for the first time a critical SEM examination of the
final instar larva. Such information will be useful in corroborating the accuracy
of previous descriptions (Arora 1964-69, 1978; Zacher 1930).

MATERIALS AND METHODS

Specimens were obtained from stock cultures maintained at Eastern New
Mexico University. Specimens were prepared for examination by subjecting
them to a dehydration series of 90%, 95%, and absolute alcohol. Specimens
were then critical point dried, coated with gold-palladium and examined using
a ISI-100B SEM at an accelerated voltage of 15 KV,
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Fig. 1. Hahrotes subfoaciatig, final instar habitus, veniral view: logs absent: pro-
thoracic lobke dply; darm marks Bead capsale.

FrvaL InsTar Lagva

Descnermos, Sodv (Fig 1 1.7 o wade by 16 mm long, cyphosomanie, width
preatestin metnthameic and frst abdominal segments tapering to minuse wench abdoaminal
scprnent (Figs L, 18), Integument with numerous, large tubercles, especially promineil
over thoracic segmends (Figs. 2-2) and vergal regions, becoming smaller, less numerous
alang pasterior abdominal segments and plewral regioms (Fig. |5}, absent an tergines (Figs.
L. 15 18} Abundani sensilln trichodea present on thomecic stemites (Figs. 1, 1), ab-
dareninal storniles with few scleratized poinied projections. Tenth abdominal tergiie {Fig,
L&) with numcrous sclerotized pointed projections, two shorl sensilla trichoden on 1enib
abddominal wergie and stemide.

Hpad (Figs. 1, 21 Betracted, mostly asetiferous. Five pairs of short sensilla trichodea
present (fec dars, Fig. ) four in tmpeeoid arrangement above amd between andenmal
bases and elypews (Fig. 31, one posterolateral o basss of mansdible and maxilla {Fig. 3}
Muawih parts hypogsathous.

Coelll (Fige 2, 3, 5k Smgle pair, posterolaieral o bases of antenna amd mandible.
Apparently two-feoet 1ype (Fips 3, 51

Arienna (Figa, 2, 3, &, T Composed of three telescopic segments, distal sepment
with apicodorsal, cbomgaie sensillum chaeticum (dam, Fig, 71, Two sensilla basiconica
(lnrge and smnll} present on distal end of apical segment. Sensiily chastcum and basi-
comicn protected by numerous, coneentnic rows of elongate microtrichia {Fig Th

Clypeolobem (Figs, 2, 31 Clypeal porison (C, Figs. 2. ) transversely elangate, sen-
sillum trichedeum and subsending sensillum ampullacenm lomied posteralaierally, pos-
tericr border convex, concave anterior barder. Labral portion nearly oval with conves
anleror and posiersor marging {Figs. 4, % L, Figs. 2. 3) with posieromedinl seasillam
ampullaceum farree, Fig. 81 and pair of doagae posterolateral sensilla trichodes (darts,
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Fegs. 1, 3. Fabvates sabfesciatios. 2, head capsale, enface view,, anlenna (A), clypeus
P, labiam (lak labrum (L), maxilla (5 mamdibde (Mnl, sensilla tmchodea {dars), 3,
twhercles an intcgumeni.
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Figs. 4, 5.  Zabwarey ruffasciatis. 4, hend capeiale, el views antenna (A clypeas
(), lnbrum (L), maxilla (341, mandible (Mnp ocellus (00, 5, right ccellus
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Figs. &, 7.  Aabretes salfaschnieg, antenna. 6, three segmends, 7, apical segmenl;

enfarged sensillum hasiconicurm (B), smaller sensillam basiconicam (armow), sensillum
chacticum (dart), microdrchia (M1,
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 Figs, 8, %, Zabeares sebfsclarus, labrum and labral margin, enface views; sensilln
trichedea {dares), sensillum ampullpceam (arroad, decurved labral spanes (%) among mat
of micratrichia.



Fige 10, 11.  Fabeores sidficianas. 10, labium and neighboring maxilla, vestral
view; ghossa (G}, mentam (M), pasaghossa (PL submentum (5), sensillem ampallacesm
{darth 1. right maxilla, ventralateral view; cardo (Ch lacinia (L) palpifer (P palpus
{Ppl stipes (S}, sensilla ampullpcea [darts), sensilla trichodea jzrrows),
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Figs. 12, 13, Fahrotes sibfionctarus, maxillary palpus: sensallum placodeum (dar)
embedded in dorsal surfice, sensilla ampuelinces farrow)
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Fig. 1d.  Fabrores alyasciams, apes of maxiflary palpus with sensilla basiconica

Fig. 83 six elongate, truncate, decurved spines arching over anierior margn (®, Figs. &,
9, transversely elongate patch of microtrichia immedintely posterion 10 spimes obscuring
mair of sensills irchodes (dart. Figs. &, 9.

Alardite (Mn, Flg 23 Monocomdylic, with awl-shaped chewing sarface, middorso-
and midantsralaternl surfaces wdth sensillum trichodewm.

Ml (M, Fig. 2; Figs, 11, 12, 13): Carda (C, Fig. 11} iransversely elongace. Scherile
of stipes (5, Fig. 11} with 1w sensilla ampullacen (daris, Fig. 11), membranos stipes
with 1 3=15 sensilla trichodea. Palpifer (P Fag. 1) with one dorsoomedial (Fig 130 one
short dorsolateral, twa medicventral oed one anlerolaleral sensilly trichodes (Figs. 11,
1 Zk one sensillum ampullaceum beated distovemrally idart. Fig. §1); anierodorsal mar-
g with numerous rows of microtrichia (Fig 13), Lacinia (L. Fig. 11} with five disio-
medial, contiguous truncate, spatula-shaped spines (Fig. 12); one @pered spine locied
verirally 1o spalula-shaped spines (Figs. 11, 12} five semsilla trichodea locaied veniro-
lagral 1o spines and medioventral to palpifer (Pp, Fig. 11} Palpifer with dorsal, recessed
sensillum placodeam (dan, Figs 12, 13}, one prosimotalenal sensillum ampulloceum
near base ol sonsillum placedewm (areow, Fig, 13), apical end with 12 varable sized
sensalla basicoma, [ateralmoss one largest (Figs. 12, 145

Lalyron {5, M, G, P, Fig. 10 Submentum (5, Fig. 10) transversely elongate with
Luteral pair of seasilla inchodea (arroes Fig. L medial pair (g 34,774, Piaffenberger,
m pressy pol visible; mentum (M, Fig, 1 sclerotized, with membranous isdels each
bearing one sensallum irichodeam; glosa (G, Fig. 10) with anterolateral pair of sensilla
trichinces; parnglossa (P Fig. 100 narmow, elongated ameriory,

Leg{Figs. 135, 16k Alsent. Prothoracic appendage (PL Fig. | %) appearing a5 enkarged
sensillum ampullsceam bondered posteromedially by single sensilium trchodewm and
medially by smalker sensiflum ampuollaceam (Fig. 145 meso- and metaihoraci append-
apes minute elevationg with centrally bocated sensillum ampullaceam (Fig. 135),
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Fige. 15, 16. Faobroder ondavcioius, lefl thorscasternal area, ventral view, 15, legs
absenl, only small lobes present: prothoracic kobe {pl). 16, enlarged view of prothomcic
lodwe () with pit-like sensilla ampollsces and spane-Like sensilla tnchodea.
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Figs. 17, 18. Fabvorey sahfesciaris. 17, tbomcic spirache; numerous atrial rings
evident, &% well a3 a reducison in number of sclerndized progections on rings. |8, Imasverse
anal clet (AL
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Spiracle (Fig. 17): Atrium deep, walls fortified with numerous concentric folds sup-
porting few superficial, sclerotized projections, projections becoming more numerous in
depths of atrium.

Anus (A, Fig. 18): Transverse.

SPECIMENS EXAMINED. Twenty-five larvae, recovered from stock culture in
1973.

DiscussioN. The value of the scanning electron microscope is evident when
comparisons are made between published descriptions using light microscopy
and the SEM’s presented herein. The minute dimensions of certain structures
either exceed the powers of resolution of most light microscopes or are im-
possible to recover for illustrative purposes. Published descriptions of larger
structures appear to be quite accurate (fig. 34.774, Pfaffenberger, in press),
whereas those descriptions of smaller anatomical structures contain many dis-
crepancies when compared with those using SEM’s.

Pfaffenberger (fig. 34.783, in press) illustrated the clypeolabrum, wherein
he showed the presence of three rows of labral setae instead of an arc of six.
He indicated the presence of two setae in the first row and five in the second.
Moreover, he illustrated the setac among a mat of fine, short microtrichia
instead of among the dense mat of elongate microtrichia (Figs. 8, 9). In an
carlier description, Zacher (1930) illustrated the labrum with five elongate,
truncated spines flanked by two sensilla trichodea. The minute microtrichia
were confined to the bases of the five truncated spines. Finally, Arora (1964—
69, 1978) published several illustrations which lack sufficient detail to make
species diagnoses. In his figure 159 (Arora 1978), the six truncated spines
alluded to above are shown to be seven epipharyngeal instead of labral setae
(fig. 158, Arora 1978).

Although the arc of decurved, labral spines (Figs. 8, 9) has previously been
described (Z. subfasciatus, Zacher 1930; Caryvedon palaestinicus Southgate,
Praffenberger 1984) nothing has been written about its prebable function. The
stoutness of their appearance strongly suggests that they are used to roughen,
by gouging or “raking action,” the surface of the endosperm making it possible
for the mandibles to successfully carve provisions from the hardened and
otherwise smooth surface. Moreover, their presence might enhance the effec-
tiveness of the labral microtrichia in removing adhering detritus, frass, exuviae,
etc., from the body surface and keeping the latter packed to one side of the
chamber which they occupy during larval and pupal developmental stages. A
third suggestion might be that the spines are used to gain purchase since thoracic
appendages are absent. By engaging the ends of the spines in the endosperm
the body could be drawn ferward and positioned so that feeding could again
commence.

The absence of legs (Figs. 15, 16) reflects a particular life style. Ova of Z.
subfasciatus are oviposited directly on the surface of mature, host seeds (Center
and Johnson 1974). The legless first instar (Pfaffenberger and Johnson 1976)
bores directly into a seed devoid of resins, gums, etc., which are so often present
in unripened seeds (Janzen 1969). Legs, which are used to navigate these
substances, are therefore no longer needed to reach the seed endosperm. The
double sensilla ampullacea (Figs. 15, 16) and neighboring sensilla trichodea
indicate that at least some of the legs may have given way to organs of olfaction.

Pfaffenberger (1985) presented a discussion of probable sensillar function,
as associated with sensillar structure, for Acanthoscelides obtectus. The func-
tional morphology of all sensillar structures described in this paper are discussed
in the latter work.
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