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Control of Obcyte Development
in Cockroaches

Abstract. Development of ovarian eggs
and secretory activity of colleterial glands
are inhibited by the ofitheca in the oothe-
cal chamber of Blattella germanica {L.)
and by the obtheca in the uterus of Pycno-
scelus surinamensis {L.). The inhibition
is due to nervous stimull from pressure of
the odtheca, Removing the oftheca or sev-
ering the ventral nerve cord eliminates in-
hibition of the corpora allata and results
in premature development of the odcytes
and resumption of activity of the colle-
terial glands.

Odthecal eggs in the uterus of the
cockroach Leucophaea maderae (Fab.)
are said to releasc a substance which
causes the brain to inhibit secretion of
the corpora allata and, thus, maturation
of obcytes (7). Differences in ovipositing
behavior among various species of cock-
roaches (2) indicate that this mechanism
would operate only in species carrying
their obthecae internally throughout em-
bryogenesis.

Blattella germanica carries its obtheca
externally during embryogenesis, and the
obtheca inhibits development of the
obeytes and secretion of the colleterial
glands. Removal of the egg case from
the female results in an increase in ‘the
rate of obtheca production {3). The

oGtheca is carried an average of 30 days
(4). During this time the odcytes in-
crease in length only slightly, from 0.34
to 0.32 mm., Ten days after the first
obtheca is dropped the ocbcytes have
grown to an average length of 2.55 mm,
and a second odtheca is formed. The
corpora allata were shown to be neces-
sary for development of the obeytes of
B. gernanica; allatectomized adult fe-
males did not oviposit. Implantation of
corpora allata into allatectomized fe-
males resulted in oviposition within 2
wecks. An allatectomized female with
four mmplanted corpora alluta produced
three obthecae in 61 days; another pro-
duced four in 58 days. When imitation
wax ‘“‘obthecae” were inserted into the
obthecal chamber of adult females 1 day
old or less, the odcytes remained undevel-
oped. When the ventral nerve cord was
severed in a female carrying an obtheca,
the odcytes grew rapidly and colleterial
glands accumulated secretion in spite of
the prescnce of an attached odtheca
iFig. 1 (1 and 2)] Nineteen females
from which obBithecac were removed 3
to 5 days after oviposition formed new
obthecae in 19.8+05 days (5). Simi-
farly, 1! females whose nerve cords were
cut 3 to 5 days after oviposition formed
new obthecae in 195205 days. The
original obtheeca may adhere to the new

Fig. 1. (1, 2) Reproductive
tracts of B. germanica fe-
males that carried odthecae
for 26 days. (about x4.8).
(1) Unoperated female; the
ovaries (arrows} are unde-
veloped and the colleterial
glands lack secretion; (2)
female whose ventral nerve
cord wasg severed 6 days
after oviposition; the basal
odeytes are almost mature,
and the colleterial glands are
full of secretion. (3, 4) Re-
preductive tracts of P. suri-
namensis females that have
oiithecae in their brood sacs.
(about x4.1). (3} Unoper-
ated female 37 days after
oviposition; the ovaries (ar-
rows) are small, and the col-
leterial glands lack secretion;
(4) female whose ventral
nerve cord was severed just
after oviposition; 29 days
later the basal obcytes have
matured and the colleterial
glands are full of secretion.
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Fig, 2. Blattella germanica whose ventral
nerve cord was severed 4 days after ovi-
position; 19 days after the operation it had
formed a second odtheca, to which the
first adhered. (x 2.4). [E. R. Willis)

one, as shown in Fig. 2. One female
with a severed nerve cord formed four
odthecae over a period of 82 days, essen-
tially doubling the rate of ofthecal pro-
duction.

Pyenoscelus surinamensis incubates its
eggs in a uterus, bke Levcophaea maderae
(2). During gestation, which averaged
55.5 days in our parthenogenetic strain
of Pycnoscelus {4), the obcytes increased
slightly in length, from 0.56 to 0.75 mm.
About 2 wecks after parturition, ovipo-
sition again occurs, when the odcytes
average 3.2 mm in length. Usually
about 70 days elapse between the for-
mation of the first and second odthecae.
Allatectomized adult females failed to
oviposit, but when corpora allata were
implanted, these females oviposited 2 or
more wecks later. The presence of an
obtheca in the uterus inhibited ovarian
development; the interval between the
production of successive obthecae was
decreased from about 70 to 27 days when
otthecae were removed between 1 and
7 days after oviposition. The presence of
parts of odthecae implanted into the
body cavity of adult females 1 day old
or less failed to inhibit development of
the odcytes. Parts of young odthecas were
implanted into the body cavities of six
females | day old or less; after 11 days
the odcytes of these six females were
2.9120.06 mm long—a length similar
to that (2.93+0.06 mm) of obcytes of
normal 11-day-old females.

The ofitheca was removed from the
uterus of each of ten females 1 to 16
days after oviposition, and one half of
each obtheca was implanted mnto the
body cavity of the donor femnale. Twenty-
three days after the operation the odcytes
averaged 2.70+0.10 mm in length. How-
ever, substitution of a wax obtheca for a




real obtheca in the uterus inhibited
otcyte development. Ten females whose
nerve cords were cut either 0, < 1, or 4
days after oviposition had well-devel-
oped obcytes 2.74%0.18 mm long and
full colletertal glands 24 to 31 days after
the operation [Fig. 1 (3 and 4)]. When
real or wax oothecae were present in the
uterus, odcytes developed only after the
nerve cord was severed.

In both Blattella germanica and Pyeno-
scefus surinamensis, inhibition of oficyte
development during pregnancy appears
to be due to nervous stimuli resulting
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from pressure of the oftheca—on the
uterus in P. suringmensis and on the
oGthecal chamber in B. germanica. There
was no indication that any substance re-
leased by the eggs in the odtheca acted
through the brain to inhibit secretion of
the corpora allata, as has been reported
for Leucophaea maderae (1),
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