OBSERVATIONS ON THE BIOLOGY OF ECTOBIUS
PALLIDUS (OLIVIER) (BLATTARIA,
BLATTIDAE)

BY LOUIS M, ROTH AND EDWIN R, WILLIS

Pioneeving Research Division, U, 8. Army Quartermaster Research
and Development Center, Natick, Massachusetts

Ectobius pallidus? the spotted Mediterranean roach, was first
cotlected in the United States in East Falnouth, Massachusctis,
in 1948 (Flint, 1951); it has since been reported jrom other
coastal localities in Massachusetts: Falmouth, Manomet, and
Plymouth (Gurney, 1953}, and Cotuit where two specimens were
taken in a house (Gurney, personal communieation}. In 1955 we
collected several male specimens in Natick and one male in Sher-
born, Massachusetts, which would indicate that this species is
spreading inland. The establishment of this cockroach in Mas-
sachusetts probably resulted from an accidental introduction
from Western Furcpe or the Mediterranean area (Gurney, 1953).
E. pallidus is a nondomiciliary species that occasionally invades
houses.

On November 8, 1954, Mr. Paul Rolander collected some
odthecae of B. pallidus for us in Plymouth. On this date adults
had apparently already died, and he found only a few small
nymphs in addition to the egg cases. Rolander (unpublished
data) had obtained hatching of eggs from obthecae only after
they had swelled on absorbing water. Following his suggestion,
we placed the obthecae on moist filter paper in our laboratery.
On November 24, 1954, some of the ottheeae began to increase in
size and to change color. The original color of the hardened egg
ease was dark brown; this gradually changed to a milk-chocolate

UThis species has been referred to as Ectabivs lividus (Fab) by Fiint
(1851, and Eclobius livens {Turion) by Ramme (1951), Gurney {1953),
and Roth and Willis (1955}, However, Dr. Ashley B. Gurney, after cor-
respondence with Dr, K, Prineis, has informed us that it seems advisable to
call this introduced species Ectobius peftidus (Olivier).
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32 THE BIOLOGY OF ECTOBIUS PALLIDUS {OLIVIER)

color after the obthees had absorbed water and swelled (figs. 1-
3). These eges began to hateh on December 3, 1954, We were
unable to establish a laboratory colony from this material.

The following summer we collected large numbers of Ectobius
pallidus on several trips to Plymouth. On July 12, 1955, adult
inales and females were numerous under leaf litter in shaded
woods, Small nymphs and a few [arge ones were present but no
obtheeae, other than empty egp cases, were found. No females
carrying ofthecae were collected on this day, but the following
day the females that had beenr brought into the laboratory began
to form odthecae. On July 19, 1955, we made another collecting
trip to Plymouth, and of 157 adult females obtained, 19 were
found to be carrying odthecae. Ovipesiting females usually de-
posited their odthecae in the Jaboratory the day following odthe-
cal formation. The obtheea is formed with the keel upwards and
is then rotated so that the seam is directed to the right side of
the insect {Ag. 13}. In the laboratory, compiete formation of
the oidtheca took about one day and rotation eccurred aboud two
hours later. Although Rolander {in Roth and Wills, 1955) had
claimed that E. pallidus carries her oftheea up to 16 days or
longer before she deposits it, we found in the laboratory that the
fernales formed and deposited their obthecae in one to two days;
most of the obthecae were deposited on the moist cotton stoppers
of the drinking water vials. Since it was obvious that the eggs
had to absorb water before hatching, we kept many of the oithe-
cae on moist cotton for several weeks, However, these obthecae
did not swell and none of the eggs hatehed,

Very few eggs of Ecfobius pallidus that were deposited in the
laboratory hatehed. The only ones that did hatch were in odthe-
cae that had been removed from the moist cotton stoppers,
stored dry for about six months, and then allowed to absorb
moisture. Obthecae that were deposited from August 19 to 22,
1955, were stored dry at 23° C. and 50 to 60% R.H. until Febiy-
ary 14, 1956, when they were placed on wet filter paper. After
they had been kept moist for one to two weeks, some of the
obthecae began to swell. Between March 21 and 26, eggs from
six oftheeae hatehed; the mean number of offspring per oGtheca
was 14 (range 13 to 15, N = 5).
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Wien the eggs hatehed, the odtheea split along the keel and
practically all embryos emerged shnultaneously (figs. 4-6). Im-
mediately after wrigeling free from the obtheea, the young pro-
nymplis were still enveloped by their embryonic membranes
figs. 7-8), but these were quickly shed (figs. 9-10). Brown
(1952) reported similar hatehing behavior in Ectebius panzerd
Stephens.

Legs of Ectobius pallidus apparently wust puss through a dor-
mant period or diapause before they will absorb water and com-
plete development. This is indicated by (1) the failure of eggs
to hateh when the ofithecae were kept continuously moist from
the time they were dropped by the female, {2} the swelling ahd
hatching of field-collected eggs after the obthecae had been
placed on moist filter paper in the laboratory, and (3) similar
swelling and hatching of eggs that had been subjected to dry
storage conditions for six months before being allowed to absorb
maoisture. Brown (1952} reported that obthecae of Ectobius
panzeri that were produced in the laboratory, as well as those
collected on the dunes in the fall, did not hatch until the follow-
ing spring.

We have similarly observed that the eithecae of Cariblatta
lutea minima Hebard alzo increase in size and change eolor after
being kept on moist filter paper. The eggs of this species do not
hatch unless they are kept moist (Roth and Willis, 1854), but,
unlike the eggs of Ectobius pallidus, the eggs of Canrblatta do
not undergo a dormant periocd. The average time for develop-
ment of Cartblatta eggs, when the ofthecae were kept on moist
cotton at 27° C., was 26 days (range 23 to 27 days, N = 8).

Apparently in Massachusetts, Ectobius pallidus overwinters as
eggs in the obthecae, the adults dying after reproducing, al-
though it is possible that some nymphs 2lso may overwinter.
Lucas (1928) stated that Ecfobtus lapponicus (L.) overwinters
as nymphs producing adults in spring or early summer. Brown
(1952) found overwintering oithecae of Ectobius panzeri in sand
dunes in February, but no hibernating nymphs or adults. We
suggest that E. pallidus may overwinter as nymphs because
nymphs have been collected as late as November. These either
die or hibernate. In addition, adults appear in early July which
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34 THE BIOLOGY OF ECTOBIUS PALLIDUS (OLIVIER)

seems to indicate tuo short a developmental period for progeny
hatched from eggs in the spring of the same year. The adults
are relatively short-lived.  Adult females reared from nymphs
collected in the field and kept with 1nales in the laboratory lived
an average of 23 days (range 6 to 61 days, N =14}, virgin fe-
males hived an average of 35 days (range 19 to 42 days, N = 14),
Females lived longer than males. Very few individuals were
reared to adulthood from eggs which hatched in the laboratory;
we have been unszble to establish a laboratory colony of this spe-
cies using Purina dog chow cheekers as food.

Ramme (1923) stated that it was not known whether the se-
cretion of the tergal glands of males of species of Ecfobius served
to attract females or acted as a deflensive organ to diseourage
epemies. In describing the mating behavior of Eetobius, he
stated that the male runs backwards, with its elytra and wings
raised vertically, toward the end of the abdomen of the female
and accurately places its genitalia into those of the female. He
further stated that one might assume that the male raised his
wings to expose the tergal gland in order to excite the female
with his glandular secretion; but Ramme believed that this was
not s0 and that the wings were raised because in the resting posi-
tion they cover the abdomen and would obstruet or even prevent
union. Copulation often lasted as long as 24 hours and, accord-
ing to Ramme, no spermatophore was formed. Kondek (1924)
stated that the fergal glands of males of Ectobius lappenicus and
E. sylvester (Poda) were biologically important as a secondary
sex character and mentions Sikora’s (I918) observations on
Blattelle germanica as confirmation for this view.

Qur observations of the mating of Eclobius pallidus show that
Ramme's interpretation of the reproductive behavior of Fetobius
is incorrect. The males which we observed were isolated from
females for three days before being paired. When the male
comes in contact with a female, he turns about, raises hiy wings
and tegmina, extends his abdomen toward the female, bri\gs his
cerci together, and moves backwards. Even when the female
has moved out of range, the male remains in a characteristic po-
sition with his head down, abdomen raised and strongly convex,
and wings raised slightly away from the abdomen. If a female
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passes close by, or even if touched by another male, the courting
male raises and flutters his wings at about a 90° angle and
pushes his abdomen backwards. A receptive female jeeds on the
secretion of the male tergal gland (fig. 11), and the male pushes
backwards bencath the female and grasps her with his hooked
phallomere. Once this is accomplished, the pair assume the char-
acteristic opposed position (fig. 12). Contrary to Ramme's be-
lief, a spermatophore is formed in Ecéobius. The tergal gland of
Ectobins functions in mating behavitr just as it does in other
species of cockroaches in which the males possess this structure
(Roth, 1952; Roth and Willig, 1952, 1954}.

In the field at Plymouth, we observed two species of ants,
Aphaenogaster picea Emery and Lasius alienus {Forster) carry-
ing off specimens of Eclobius pallidus.

Many of the adult cockroaches that were collected were para-
sitized by an undetermined species of Mermithidae. This mer-
mithid {(fg. 16) Hes coiled in the body cavity of the host, and
one end of the worm may extend into the thorax. The worms
have been seen to leave the cockroach between the thorax and

.abdomen (fig. 14} or thorax and head (fig. 15). Inasmuch as the

adult coekroaches are relatively short-lived, we are undecided
whether the host was killed by the parasite or whether the worms
left the insects after they died or became moribund from other
causes. However, it is obvious that these parasites are detri-
mental to their hosts because some of the internal organs of the
cockroaches were destroyed; the sbdomens of the parasitized
cockroaches from which worms emerged were essentially hollow
shells, Hyman (1951) states that mermithids destroy the viscera
and fat body, “. . . kiiling the host or rendering it incapable of
metamorphosis and reproduction.”

Although a large number of nematode species have been de-
scribed from cockrosches, there are practieally no records of
mermithids parasitizing these insects. Bode (1936) stated that
he found a few instances of Periplaneta americana being para-
sitized by such nematodes as “ Mermis or Gordius.” The only
record we have found of a nematode parasitizing E. pallidus is
Blatticola blattae (Graeffe, 1860) Chitwood, 1932 which is found
in the intestinal traet {Chitwood, 1932).
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36 THE BIOLOGY OF ECTOBIUS PALLIDUS (OLIVIER}

SUMMARY

Some field and laboratory observations on the biology of
Ectobius pallidus are described. In Massachusetts, this cock-
reach apparently overwinters as eggs in the odtheea; however,
possibly some nymphs may also overwinter. Adults die shorily
after reprodueing. The eggs apparently pass through a dormant
pericd before absorbing water and completing development. As
a result of water uptake, the otitheca increases markedly in size
and changes color, becoming lighter brown, prior to the hatching
of the eggs.

The mating behavior of Ectobius pallidus is stmilar to that of
other species in whieh the males possess tergal glands; the female
Ectobius feeds on the male’s tergal gland sceretion prior te copu-
lation,

Two species of ants were found to prey on E. pallidus, and an
undetermined mermithid parasitizes this eockroaeh.
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Figures 1-18. Ectobius pallidus. 1-3. Uptake of water through the
aitheen; egg cases collecied in the field 8 November 1854 and placed on
moist filter paper,

1. 23 November: essentially no visible external change during the first
15 days the ottheeae were kept moist. 2, 24 November: note the in-
erense in size of both ofthecae and the change in color down the middie
of the ege cnse on the right where the odtheca is being siretched by the
growing embryos. 3. 26 November: note the marked increase in size
al the odthecae and the complete change in color {cf. fig. 1). Thiz was
the exient 1o which the odtheene swelled before the eges hatehed.

4-10. Hatching of egas, initinted by slitting the erista of the ofitheen
with a seaipel.  The entire sequence required 12 minutes; note in figure §
that the pronymphs are still enveloped by their embryonic membranes
which Are being shed and can be seen at the tips of the sbdomens of
several nymphs in figure 10,

(Hovizontal bar = 2 mm.)
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TFigures 11-13. Reproductive behavior of Eectabius pallidus.

i 11. TFemale (right) feeding on the secretion from the male's tergal
gland. 12, Pair in copula, {Horizoatal bar—=2 mm.,) 13. Female carry-
ing an oBitheea; note that the oétheen was totated so that the keel was
toward the right. {Horizonial bar=—2 mm.)
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Figures 14-16. Undetermined mermithid that parasitizes Ectobius pal-
lidus,  (Vertical bar =35 mm.)

14. Mermithié which has emerged from between the abdomen and
thorax of an adult mals Ectobius, 15. Mermithid which has emerged
fram between the head snd thorax of an adult female Eclobius, 16, BMer-
mithid free from the host.
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