sistent with the hypothesis of a hormonal
factor in the etiology of cervical cancer.
This concept is of scientific interest since
the uterine cervix is an endocrine target
organ—the structure and function of the
mucosa is responsive to the internal hor-
monal environment, and specific estro-
gen-binding proteins have been found in
the human cervix (/5). Some insight into
the biological mechanism by which the
contraceptive pill as a synthetic steroidal
progestin-estrogen compound could ex-
ert an adverse effect on cervical mucosa
is provided from experimental work on
competition by synthetic hormones for
specific protein receptor sites in cervi-
covaginal epithelium (/6). Further inves-
tigation of the cervix as a target organ
may provide a rationale for considering
hormone dependency as a factor in the
management of advanced cervical can-
cer.
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Rapid Response to Selection for a Nondiapausing Gypsy Moth

Abstract. By genetic selection a gypsy moth strain was obtained within eight gener-
ations that could be reared continuously in the insectary without its normal ““obligato-
ry’”” diapause. This strain should be useful for making physiological and genetical
comparisons with normal diapausing gypsy moths. It could also be used in a genetic
control program. However, caution should be exercised, for its release could create

a new environmental hazard.

Selection and inbreeding over eight
generations have produced a new non-
diapausing strain of the gypsy moth, Ly-
mantria dispar L. This colony might
prove useful in the genetic control of gyp-
sy moths, and shows that it is possible to
rear healthy gypsy moths throughout the
year for laboratory experiments.

Laboratory research with the gypsy
moth is hampered by the fact that the
eggs require a minimum of 90 days expo-
sure to a low temperature for termination
of the ‘“‘obligatory’’ egg diapause (I, 2).
Consequently, eggs collected in the field
for laboratory experiments or insectary
production will not hatch for several
months each year. Furthermore, the con-
tamination of field-collected eggs with
nuclear polyhedrosis virus (NPV) is a
problem that surface disinfection does
not adequately solve. Thus a virus-free
nondiapausing strain would be useful for
the mass-rearing of gypsy moth parasites
or NPV, or for various experiments in-
cluding future comparative physiological
analyses of diapause and diapause genet-
ics.

It is well known that the duration of

diapause in the gypsy moth is variable
(3-5), but attempts to obtain a non-
diapausing strain by genetic selection
have not been reported.
* Selection for the nondiapausing strain
reported here began in October 1973,
when 230,000 eggs were collected in the
field (in northern Connecticut), dis-
infected, and pooled. Half of the eggs
were held under ambient conditions
(22°C, natural daylength) and half were
chilled (5°C) for 2 weeks. Larvae were
reared on a synthetic diet under con-
trolled constant temperature (22°C) and a
long day (18 hours), although previous
authors (2, 6) reported the gypsy moth to
be one of the few insect species that is
photoperiodically neutral. The rarity of
truly neutral species led me to control
the photoperiod. During the F, through
F, generations, ‘‘token’’ chills were giv-
en half of the eggs for 2 weeks, to in-
crease the level of hatch. Virus incidence
was so low that disinfection of the eggs
was not required after the F, generation
because care was taken to prevent con-
tamination.
The response to selection for rapid
SCIENCE, VOL. 196
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Fig. 1 (left). The percentage hatch of embryonated gypsy moth
eggs after no chill (F, to Fy), or no chill and 2 weeks of chill (5°C)

in the F, to F; generations. Gypsy moth larvae were reared at 22°C and were subjected to photoperiods of 18 hours of light and 6 hours of darkness.
Fig. 2 (right). The mean number of days until the first hatch occurred in each generation. All larvae in the F, to F, generations were reared, but
purposeful selection for earlier hatching began in the F, generation. About 14 to 30 days are required for the gypsy moth egg to embryonate so that

hatching can begin.

hatching without the necessity for expo-
sure to a low temperature was slow
through the first four generations (Fig.
1), but it accelerated in the F,. The rate
of hatching increased from 0.9 percent in
F, to 56 percent in the F;. By the Fg and
F; it reached 79 and 95 percent, respec-
tively.

During the F, through F, generations,
siblings were mated and outcrosses were
made between moths from different egg
masses. In subsequent generations only
outcrosses between different egg masses
were made in order to slow the rate of in-
breeding. During the F, to F, genera-
tions, all larvae hatching were reared,
but thereafter selection for rapid hatch-
ing began.

During the F;, the first 75 larvae from
87 egg masses that began to hatch within
75 days of egg-mass deposition were
reared. During the Fg, the first 75 larvae
from 147 egg masses that began hatching
within 60 days were reared. In the F;, the
first 50 larvae from 150 egg masses begin-
ning to hatch within 40 days were reared.

Selection greatly reduced the interval
from egg-mass deposition to initiation of
hatching (Fig. 2). The first generation re-
quired more than 90 days before hatch-
ing began. This interval declined to 31.5
days by the Fs. Since the gypsy moth is
thought to require 14 to 30 days for em-
bryonation (I, 3; 7), it may not be pos-
sible to select effectively for larvae hatch-
ing in much shorter periods than those
obtained here. Thus, capacity to hatch
without exposure to low temperatures
was increased, and the interval until
hatching began was substantially de-
creased.

I therefore suggest that variability in
the wild population was present for dia-
pause termination without the requisite
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chill. The variability yielded the initial
0.9 percent hatch more than 90 days after
egg-mass deposition. Subsequent selec-
tion of egg masses that began hatching
before 90 days may have selected for the
rapid termination of a diapause requiring
no chilling for its termination. Many in-
sects are variable in their rate of dia-
pause termination (2). Aberrant hatching
of a few gypsy moth eggs under field con-
ditions has been widely reported (5, 6).

Recent changes in voltinism of another
pest insect (8) suggest that this new gyp-
sy moth colony may be a double-edged
sword. On the one hand, it may provide
an opportunity to develop a new genetic
control for the gypsy moth, although
much must be done before this can be as-
certained. Previously proposed genetic
control methods are limited by the low-
ered viability of irradiated gypsy moths
9); and the production of sterile inter-
sexes from crosses of different geographi-
cal races of the gypsy moth carries the
risk that a “‘new and more successful
form’’ might arise (10).

A comparable concern may be appro-
priate with this nondiapausing gypsy
moth strain. Accordingly, releases, pur-
poseful or inadvertent, must be pre-
cluded until studies can be conducted on
the cold-hardiness of the selected strain
and of hybrids between it and the wild
type, on the phenologies of these insects,
their capacity to survive on a natural foli-
age diet, and on the mode of inheritance
of the nondiapause trait. The southern
and western dispersal of the broadly
polyphagous gypsy moth is likely (11).

The selected strain does not seem to
have lost all cold tolerance. When F; egg
masses were stored at 5°C, 70 percent re-
tained the ability to hatch after 5 months.
This fact makes the release of this colony

dangerous unless or until cold tolerance
can be removed through selection.
Large-scale introgression of the non-
diapause genes into populations spread-
ing south raises the specter of a gypsy
moth able to develop continuously and
able to devour refoliating trees nearly the
year around.

MARIORIE A. Hoy*
Connecticut Agricultural Experiment
Station, New Haven
and U.S. Forest Service, Northeastern
Forest Experiment Station,
Hamden, Connecticut 06514
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