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ABSTRACT Adult Gryllus are either short-winged (hind wings [HW] shorter than fore
wings [FW]: HW/FW < 1) or long-winged (HW/FW > 1). Short-winged individuals are
flightless, whereas long-winged individuals generally can fly. Hind wings are not shed after
flight. Of five species occurring in peninsular Florida, G. ovisopis Walker is always short-
winged (mean value of HW/FW ratio = 0.5), G. fultoni (Alexander) is virtually so (for
short-winged morph, mean HW/FW = 0.6), G. assimilis F. is always long-winged (mean =
1.5), and G. firmus Scudder and G. rubens Scudder are dimorphic (mean = 0.8 and 1.6 for
short- and long-winged morphs, respectively). In the four Florida species that have short-
winged morphs, short-winged males had HW/FW ratios 5-15% less than short-winged
females. In long-winged G. firmus and G. rubens, HW/FW ratios differed according to
female parentage. In short-winged G. rubens, HW/FW ratios increased with body size (as

measured by length of pronotum and hind femur).

WING POLYMORPHISM in insects is of interest to
those concerned with dispersal, investment pat-
terns, sexual tactics, and genetics (e.g., Matsuda
1979, Harrison 1980, Roff 1984). Crickets of the
genus Gryllus are attractive subjects for studying
this phenomenon because they not only vary in
the occurrence of long- and short-winged morphs
(within and between species) but are also large,
widely distributed insects that are easily collected
and reared.

Studies of wing dimorphism in Gryllus have been
few. Sellier (1954) intensively studied Gryllus
campestris L. (<1% long-winged) and reported
measurements of G. bimaculatus DeGeer (100%
long-winged). Fuzeau-Braesch (1961), investigat-
ing the effects of individual and group rearing,
reported three South American Gryllus to be di-
morphic and one monomorphic: G. capitatus
Saussure (ca. 10% long-winged), G. argentinus
Saussure (ca. 20%), G. peruviensis Saussure (ca.
50%), and G. assimilis F. (100%). Alexander (1968),
in a review of cricket life cycles, reported the fol-
lowing as approximate percentages of long-winged
individuals, in the field, for six U.S. species of
Gryllus: G. vernalis Blatchley, 0%; G. fultoni
(Alexander), 0%; G. veletis (Alexander & Bigelow),
4%; G. pennsylvanicus Burmeister, 4%; G. rubens
Scudder, 8% (overwintering as juveniles) and 75%
(directly maturing); G. firmus Scudder, 14%
(spring), and 18% (fall). He did not report the geo-
graphical origins of his samples nor the method(s)
of collecting. Veazey et al. (1976) analyzed three
Gryllus species collected in pitfalls during a 3-year
study in north Florida: G. ovisopis Walker (0%
long-winged), G. rubens (0-52% long-winged,
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varying seasonally), and G. firmus (0-28% long-
winged, varying seasonally). Harrison (1979) stud-
ied wing dimorphism in “G. pennsylvanicus,” in-
cluding populations of both G. pennsylvanicus and
G. firmus (Harrison and Arnold 1982). His field
samples of verified (i.e., “Northern™) G. pennsyl-
vanicus were <3% long-winged; those of verified
G. firmus (ie, “Lowland G. pennsylvanicus™)
were 3-14% long-winged. Roff (1984), studying a
laboratory colony of G. firmus, found that the
progeny of long-winged parents were significantly
more likely to develop long wings than were prog-
eny of short-winged parents and that short-winged
females were more fecund than long-winged ones.

This report deals with wing length in five Gryl-
lus species occurring in peninsular Florida. It in-
cludes two species that are never long-winged in
the field (G. ovisopis and G. fultoni), one that is
always long-winged (G. assimilis), and two that
are the most extensively dimorphic Gryllus known
(G. rubens and G. firmus). We made detailed
measurements of wing length and body size and
investigated the following factors as sources of in-
dividual variation in relative length of the hind
wings within a morph: species, sex, female par-
entage, rearing conditions, and season.

We use the term “short-winged” to denote
crickets that have hind wings completely con-
cealed by the overlying fore wings (Fig. 1). Such
crickets cannot fly. Crickets that have hind wings
extending (at rest) beyond the fore wings can gen-
erally fly and are here termed “long-winged.”
Alexander (1968) used the same criterion for dis-
tinguishing micropterous and macropterous crick-
ets. Sellier (1954) and other French workers writ-
ing of wing polymorphism in crickets have divided
our short-winged category into brachyptére (hind
wings with veins; fore wings normal or reduced)
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Fig. 1.
lateral views of wings of respective males. In dorsal views tegmina are removed; in lateral views tegmina are in
calling position (drawings by Amy Petty).

and microptére (hind wings without veins; fore
wings reduced). By these criteria all short-winged
Gryllus are brachyptéres and all long-winged ones
are macroptéres.

Some long-winged crickets shed their hind wings
after flight, becoming dealated. Dealated and short-
winged crickets can be confused, since in neither
do the hind wings extend beyond the fore wings
(Walker 1972, 1977). However, dealated crickets
have wing stumps rather than miniature hind wings
beneath the fore wings. Long-winged Gryllus do
not normally shed their wings, but if they are seized
by the hind wings, the wings sometimes part just
distal to the axillary sclerites. On rare occasions
field-collected or laboratory-maintained Gryllus are
found to have lost one or both hind wings.

Materials and Methods

Crickets used in this study came from Home-
stead (G. assimilis) and Gainesville, Fla. (G. ovi-
sopis, G. fultoni, G. firmus, and G. rubens). Of
1,076 individuals measured, 855 were reared prog-
eny of wild-fertilized, field-collected females. These
females had been held individually outdoors in
screen-capped 4-liter jars with sand for oviposi-
tion. A plywood roof protected the jars from rain
and direct sunlight. Each week each female was
transferred to a new jar. For each female, succes-

G. rubens. (Bottom) Short-winged male (right) attacking long-winged male (left). (Top) Dorsal and

sive jars containing 1 week’s eggs were alterna-
tively left outdoors under the open shelter or held
in a rearing room at 25 + 1°C and 16:8 (L:D) pho-
toperiod. These jars, each containing a 1l-week
group of sibs or half-sibs (a cohort), were tended
weekly. Fresh food (Purina Dog Chow) was added,
moisture was replenished, and crickets that had
become adult were removed and preserved, by
cohort, in isopropanol for later measurement. The
remaining measured crickets (46 G. firmus and
175 G. rubens) were from the field rather than
reared.

Selection of reared crickets to be measured was
a two-step process. First, cohorts were selected to
maximize diversity in season of oviposition, par-
entage (i.e., which field-fertilized female laid the
eggs), and site of rearing. Then specimens within
a cohort were selected to give diversity in sex and
state of wings. The latter process was accom-
plished by taking, without bias, crickets from the
preserved cohort until a predetermined number
(usually six) of each category (short-winged males,
long-winged females, etc.) was reached. For co-
horts of G. rubens and G. firmus, numbers taken
of long- and short-winged morphs were made equal
even if numbers taken of males and females had
to be made discrepant in the process.

Each cricket was viewed through a stereomicro-
scope as four measurements were made to the






