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ABSTRACT Aedes albopictusbecameestablished inBrazil and theUSAduring the sameapproximate
period of the mid-1980s and spread rapidly in both countries in succeeding years. Early populations
in the USA, believed derived from temperate Japan, all possessed a photoperiodically inducible egg
diapause, but a population from Brazil, of probable tropical origins, did not. Based on responses of
geographic populations to a common short (10L:14D) day length, we demonstrate that the spread of
A. albopictus in Florida frommore temperate USA has been associated with a gradual loss of diapause,
such that diapause incidence is now positively correlated with latitude in the southern USA. In Brazil,
most populations tested 15 yr after the initial invasion show no evidence of diapause, except for three
from the two southernmost states (�26�S), in which a small, but signiÞcant percentage of eggs from
mothers exposed to short day lengths were dormant. Diapause reduction in the southern USA and
diapause acquisition by A. albopictus in southern Brazil have not resulted in similar response levels
at comparable latitudes in the twocountries, in part becauseof genetic constraints of different founder
populations from temperate and tropical origins and different selective regimes in the two invaded
countries.
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INVASIONS INTO NEW ENVIRONMENTS can be viewed as
ecological experiments in which evolutionary pro-
cesses may determine whether a nonindigenous spe-
cies succeeds in establishing and spreading (Sakai et
al. 2001). If the invading species arrives from far away,
changes in selective regime and evolutionary re-
sponses may be dramatic (Vermeij 1996). Although
genetic characteristics and climate matching are con-
sidered weak correlates of invasion success (William-
son 1999), comparisons of evolutionary responses in
different habitats of invaders of contrasting genetic
origins may provide useful information for increasing
the predictability of invasion outcomes (Kolar and
Lodge 2001).
During the past two decades, the invasive mosquito

Aedes albopictus (Skuse) has spread from a predom-
inantly Asian base to establishment in all continents
except for Australia and Antarctica (Lounibos 2002).
Adaptations of the immature stages to water-contain-
ing tireshave facilitated thedispersal of this container-
inhabiting species (Reiter 1998, Moore, 1999). In its
native Asia, A. albopictus occurs in both temperate
and tropical climates (Hawley 1988). This species is a
known vector of dengue to humans (Huang 1979,
Shroyer 1986), and its potential todisseminate this and

other viruses has become a public health concern in
the Americas (Marques et al. 1998).
Establishments of this species in the USA and Brazil

in 1985 were recognized almost simultaneously
(Sprenger andWuithiranyagool 1986, Forattini 1986).
From its sites of Þrst discovery, A. albopictus spread
widely in the two countries in the subsequent 15 yr
(Fig. 1). The presence of a photoperiodically induced
egg diapause in all early USA populations suggested
that founders arrived from temperate Japan (Hawley
et al. 1987). Although the absence of diapause in a
Brazilian sample suggested a tropical origin of colo-
nists of that country (Hawley et al. 1987), Kambham-
pati et al. (1991) concluded from isoenzyme studies
that both Brazilian and USA A. albopictus originated
from Japan. More recently, comparisons of ND5 se-
quences of mitochondrial DNA showed private hap-
lotypes in all samples from Brazil that indicate a non-
Japanese origin and the absence of genetic exchange
between USA and Brazilian populations (Birungi and
Munstermann 2002).
In both the USA and Brazil, establishments of A.

albopictus are located predominantly in the southeast
of these countries (Fig. 1). Annual surveys in Florida
demonstrated colonization in 1986 by this species in
the north, close to the Georgia border, and gradual
spread southward into subtropical and tropical regions
until all counties of the state were infested by 1994
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(OÕMeara et al. 1995). In the Caribbean, islands such
as Cuba, Hispaniola, and the Caymans were also col-
onized byA. albopictus in the 1990s (Broche andBorja
1999, Peña 1993, Malone et al. 2003), probably from

the USA. In contrast to the temperate to tropical di-
rection of spread of A. albopictus in the USA, this
species has dispersed in the past decade from tropical
Brazil into the three southernmost states of that coun-

Fig. 1. Shadedareas (left) represent 1999distributions ofA. albopictus in theUSAandBrazil,modiÞed fromMoore (1999)
and Lounibos (2002). Arrows indicate sites of Þrst discovery in 1985. Exploded views (right) of areas boxed by dashed lines
show collection sites tested for diapause in this study, in which numbers correspond to populations listed in Tables 1 and 2.
Two-letter codes are ofÞcial abbreviations for state names in USA and Brazil.
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try, which are climatically subtropical or temperate
(INMET 2002).
Shapiro (1980) pointed out the usefulness of pop-

ulation-level comparisons of physiological responses
to photoperiod and temperature for biogeographic
inferences and evolutionary reconstructions. Pheno-
logical adaptations, such as photoperiodic or temper-
ature-mediated diapause, are known to be among the
most important evolutionary changes that facilitate
the success of populations that have spread into new
environments (Bradshaw et al. 2000, Tauber et al.
1986). We hypothesized that the contrasting changes
in new environments experienced by A. albopictus in
the two countries should lead to different adaptations
of the diapause responses of recently established pop-

ulations. SpeciÞcally, we predicted a diminished ex-
pression of diapause as A. albopictus invaded more
southerly latitudes of theUSAandpossible acquisition
of a photoperiodic diapause as the species colonized
southernBrazil. In this study,we test thesehypotheses
by describing and contrasting diapause responses to
photoperiod of 19 American populations of this spe-
cies, 10 fromBrazil and9 fromtheUSAandCaribbean.

Materials and Methods

MosquitoCollections.Samples ofA. albopictuswere
collected as adults, larvae and pupae, or eggs,methods
and stages of capture varying among geographic pop-
ulations (Tables 1 and 2). Site altitudes, which ranged
from 2 to 660 m above sea level in the USA and 2Ð581
m in Brazil, were not considered in analyses of dia-
pause related to geography. For adult collections, fe-
males attracted to humans were captured in mouth
aspirators and transferred toholdingcages.Larvaeand
pupaewere collected from aquatic container habitats,
especially discarded tires, with siphons or suction de-
vices, such as meat basters. To collect eggs, black jars
lined with an oviposition substrate were half Þlled
with water, set in the Þeld, and retrieved after 5Ð10 d.
Sample sizes of Þeld collections ranged from 40 to 500
individuals per site per collection date.

Laboratory Husbandry. Insectaries for mosquito
rearing were maintained at 26.5 � 1�C, 14L:10D daily
illumination, and 80Ð85% rh. Field-collected females
were kept in screened, 0.3-m3 cages, blood fed from a
restrained chicken (animal procedures approved by
University of Florida protocol VB-17), and provided
paper towel oviposition substrates in a black cup.
Field-collected eggs or those from wild-caught fe-
males were allowed to embryonate and dry gradually
for 7 days before hatching in 350 ml of tap water
containing 50 mg of larval food (1:1, by weight, lact-
albumin:BrewerÕs yeast). Larvae were checked and
fed daily in trays, and pupae were transferred to

Table 1. Collection sites and differential responses to day
length of geographic populations of A. albopictus from the southern
USA and Caribbean

Collections Photoperiodic responses

Site (State)
Latitude
(�N)

Date
% Hatch (no. eggs)

14L:10D 10L:14D

1. E. St. Louis, IL 38�38� VII/00 92.3 (1,359) 0.6 (1,511)
2. Hiawassee, GA 35�54� X/00 96.7 (1,230) 1.0 (1,380)
3. Norcross, GA 33�57� X/00 91.7 (529) 1.7 (2,720)
4. Cottondale, FL 30�48� X/00 98.2 (979) 1.2 (1,241)
5. Jacksonville,a FL 30�19� III/00 89.4 (1,390) 8.9 (1,267)
6A. Vero Beach,a FL 27�35� V/98 97.2 (213) 14.4 (257)
6B. Vero Beach,a FL 27�35� X/98 91.3 (403) 13.1 (381)
7A. Miami, FL 25�45� III/00 85.6 (596) 36.9 (1,625)
7B. Miami, FL 25�45� X/00 91.0 (600) 30.3 (892)
8. Card Sound, FL 25�25� X/98 99.4 (325) 23.3 (365)
9A. Grand Cayman 19�30� X/98 94.3 (300) 36.2 (370)
9B. Grand Cayman 19�30� VII/00 92.8 (1,903) 6.7 (3,455)
9C. Grand Caymanb 19�30� VII/00 92.3 (3,465) 10.1 (4,197)

All G-values (with WilliamsÕs correction) were �272.38 (G-value
for sample 9A) (P � 0.001) for comparisons of short- and long-day
hatch frequencies.

a Samples from these sites determined by Birungi and Munster-
mann (2002) as from a common genetic origin.

b Same females as 9B blood fed a second time to obtain additional
egg batches.

Table 2. Collection sites and evidence for differential responses to day length (LD � 14L:10D, SD � 10L:14D) for geographic
populations of A. albopictus from Brazil

Collections Photoperiodic responses

Site (State) Latitude (�S) Date
% Hatch (no. eggs)

14L:10D 10L:14D G-test

10A. São Luis, Maranhão 2�53� V/01 96.8 (600) 86.4 (677) 47.63***
10B. São Luis,a Maranhão 2�53� V/01 96.7 (1,402) 87.8 (1,285) 80.72***
11. Salvador, Bahia 12�57� IV/01 97.8 (873) 96.5 (374) 2.03 ns
12. Rio de Janeiro,b Rio de Janeiro 22�55� III/00 98.3 (1,030) 100.0 (66) 2.11ns
13. Pindamonhangaba, São Paulo 22�55� V/00 98.1 (537) 97.7 (427) 0.26ns
14. Taubate, São Paulo 23�01� V/00 99.7 (976) 100.0 (430) 2.31ns
15. Caraguatatuba, São Paulo 23�35� V/00 98.6 (573) 98.1 (269) 0.25ns
16. Paranagua, Paraná 25�52� VII/01 97.1 (340) 98.6 (1,558) 3.39ns
17A. Blumenau, Santa Catarina 26�56� III/00 99.3 (767) 95.5 (2,252) 28.47***
17B. Blumenau,a Santa Catarina 26�56� III/00 100.0 (250) 94.7 (531) 22.08***
18. Florianopolis,b Santa Catarina 27�43� III/00 96.5 (1,013) 90.6 (1,067) 29.99***
19. Tres Passos, Rio Grande do Sul 27�45� III/01 96.9 (293) 93.5 (1,244) 5.87*

Long- and short-day responses compared by G-test (WilliamsÕs correction) evaluated against �2 for 1 df: *, P � 0.05; ***, P � 0.001; ns,
nonsigniÞcant.

a 10B and 17B represent second egg batches from same females that produced 10A and 17A progeny.
b Samples from these sites determined by Birungi and Munstermann (2002) as originating from same founders.
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screenedcages inwhichadults eclosed. IdentiÞcations
of Þeld-collected specimens asA. albopictuswere con-
Þrmed before the start of treatments.

Experiments. Egg diapause in A. albopictus is in-
duced by exposure of females in the pupal and adult
stages to short day lengths (Mori et al. 1981, Hawley
1988). Experiments were run in incubators at 21 �
0.5�C, at which temperature the photoperiodic re-
sponses of this species are optimally expressed
(Pumpuni et al. 1992). We used day lengths of 14- or
10-h light, which are within 30 min of the longest and
shortest (sunrise-sunset) day lengths naturally ob-
served in the summer and winter, respectively, at
26Ð27� latitudes (Nautical Almanac OfÞce 1977). Il-
lumination was provided by 8-watt ßuorescent bulbs
located within 0.5 m of pupae and adults kept in
0.01-m3 cages. Females mated in these same cages,
took blood from restrained chickens, and laid eggs on
paper towels in cups, as described above. Long- and
short-day exposures were run simultaneously on
tested populations. To minimize nongenetic maternal
effects (Mousseau 2000), populations exposed to ex-
perimental treatments were F1-F3 of Þeld collections.
Oviposition by 20Ð30 females was allowed to con-

tinue for 10Ð14 d in the two photoperiod conditions.
Papers containing eggs were then removed, dried to
dampness under insectary humidity (80Ð85% rh),
and sealed in humidiÞed plastic containers at 21�C for
7Ð10 d before testing hatchability.
Hatchabilities for each population were examined

simultaneously for long- and short-day eggs. Numbers
of eggs for each site ranged from 250 to 3,465 per
treatment, except for a short-day treatment of a pop-
ulation from Rio de Janeiro that yielded only 66 eggs
(Table 2). An egg paper was submerged for 24 h in
deoxygenatedwater in a traywith 50mgof larval food,
whereafter hatchlings were counted in a ceramic
dropping plate under a dissecting microscope. Un-
hatched eggs were bleached by the method of Trpis
(1970) and examined under a dissecting microscope
for embryos. Unembryonated eggs were discarded
from counts, but eggs containing fully formed em-
bryos that satisÞed the morphological criteria for vi-
ability of Shroyer (1979) were scored as diapausing.
Percentage hatch was assessed for each treatment as
the number of Þrst instars eclosed divided by the total
number of viable eggs.

Statistical Analyses. Owing to the skewed distribu-
tion of proportions hatching among populations sub-
jected to short day length, a SpearmanÕs rank-order
coefÞcient (rs) was used to correlate diapause inci-
dence with latitude (Sokal and Rohlf 1995). Hatching
frequencies of long- versus short-day eggs were com-
paredbyG-testswithWilliamsÕs correction(Sokal and
Rohlf 1995) for all populations. All G-values for Bra-
zilian samples are reported (Table 2), butG-values for
samples from theUSAandCaribbeanwere all�272.38
(P � 0.001), so G-tests are not reported individually
for this region (Table 1). The heterogeneity of short-
day responseswithineach regionwas further analyzed
by G-tests, followed by unplanned tests for the ho-
mogeneity of replicates tested for goodness-of-Þt

(Sokal and Rohlf 1995) to examine latitudinal break-
points within heterogeneous groups.

Results

All nine geographic populations from the USA and
Caribbean entered a photoperiodically induced egg
diapause, as evidenced by hatchabilities of 85.6Ð99.4%
of eggs from long-day females compared with 0.6Ð
36.9% from short-day females (Table 1). Two Florida
sites, Vero Beach andMiami, that were sampled twice
in the same year yielded similar hatch rates in the
independent estimates (Table 1). For 10 independent
USA samples, latitude of origin and percentage of
diapause among short-day eggs were positively cor-
related (rs � 0.945, P � 0.001). Among samples from
1998 and 2000 from Grand Cayman Island in the Ca-
ribbean (Fig. 1), diapause incidence unexpectedly
increased in the 2-yr span, the low, short-day hatch
(6.7%) of the initial year 2000 egg batch conÞrmed
(10.1%) from a second batch of eggs from the same
females (Table 1).
Short-day eggs of 4 of the 10 Brazilian populations

were signiÞcantly less responsive to hatching stimuli
than long-day controls (Table 2). For three sites from
�26�S inBrazilÕs twomost southerly states (Fig. 1), the
short-day versus long-day signiÞcant differences
ranged from only 3.4 to 5.9% (Table 2). The most
pronounced photoperiodic response was observed in
an isolated population from São Luis (2�53�S), which
showed repeatable signiÞcant differences between
long and short days of 8.9Ð10.4% (Table 2). The six
photoperiodicallyunresponsivepopulations from four
other states originated from latitudes of 12�97�Ð25�52�S
(Table 2).
Populations of A. albopictus from comparable lati-

tudes in the northern and southern hemispheres
showed strikingly different responses to short day
lengths. Although Tres Passos and Florianopolis are
situated at approximately the same latitude as Vero
Beach, Florida (Tables 1 and 2), 90.6Ð93.5% of the
Brazilian, but only 13.1Ð14.4% of the North American
A. albopictus from these sites hatched after maternal
exposures to short day lengths. Paranagua, Brazil, and
Miami, Florida, also lie at approximately the same
latitude, but A. albopictus from Paranagua did not
diapause, whereas the majority of eggs laid by short-
day females from Miami diapaused (Tables 1 and 2).
The 13 independent short-day hatch frequencies

from nine sites in the USA and Caribbean (Table 1)
were signiÞcantly heterogeneous (GH � 34,057.8, 12
df, P � 0.001). Within this group, short-day responses
of the four most northerly populations were homo-
geneous (GH � 12.6 cf. G0.05[12] � 21.0). However,
when the Jacksonville, Florida, sample was added, the
short-day hatch frequencies within the expanded
grouping were signiÞcantly heterogeneous (GH �
200.1, P � 0.001). The response heterogeneity among
all short-day samples from Brazil was also signiÞcant
(GH � 323.6, 11 df, P � 0.001), albeit less heteroge-
neous than for the USA and Caribbean. SigniÞcant
heterogeneity was detected among the short-day
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hatch frequencies of the four, diapause-positive sam-
ples from the threemost southerlyBrazilian collection
sites (GH � 29.6 cf. G0.05[11] � 19.7).

Discussion

Researching a population of A. albopictus from Na-
gasaki, Japan (�33�N), Mori et al. (1981) concluded
that egg diapause prevented autumnal hatching and
probable larval mortality in the cold winter months.
Experimental exposures ofA. albopictus eggs towinter
in Indiana demonstrated that diapause enhanced sur-
vivorship and that eggs of recently established north-
ern strains of this species were more cold hardy than
populations from southern USA (Hawley et al. 1989).
Diapause also increased the resistance ofA. albopictus
eggs to desiccation (Sota andMogi 1992),which could
be adaptive for the species in the dry winters of the
Florida peninsula (Chen and Gerber 1990). Desicca-
tion tolerance of eggs is also implicated as a factor
inßuencing the variable local outcome of interspeciÞc
competition between A. albopictus and Aedes aegypti
in Florida (Juliano et al. 2002).
Our results indicate that a phenotypic response to

selection for diapause occurred in less than 15 yr, and
less than 10 yr in Florida. The positive relationship
between diapause incidence and latitude in A. albo-
pictus from the southern USA indicates the establish-
ment of a clinal reponse to photoperiod cues inducing
diapause, as has been documented for various native
species of mosquitoes in temperate North America
(e.g., Bradshaw 1976, Holzapfel and Bradshaw 1981,
Shroyer and Craig 1983).
For one of these species, Ochlerotatus (formerly

Aedes) triseriatus (Say), laboratory experiments have
demonstrated that the incidence of egg diapause can
evolve rapidly, decreasing from100 to 50% in response
to three generations of directional selection (Sims
1985).
In the current study, the homogeneity of short-day

hatch responses among the fourmost northerly tested
populations from the USA, and the detection of sig-
niÞcant heterogeneity upon the addition of the Jack-
sonville, Florida, sample, suggest thatnorthernFlorida
is a breakpoint for A. albopictus for the selection of a
variable diapause response. Within Florida, the per-
centages of A. albopictus entering egg diapause in
response to 10L:14D at 21�C are higher than for O.
triseriatus (Sims 1985). We believe that the lower
frequency of egg diapause among O. triseriatus in
Florida is related to a back-up larval diapause in this
species, rather than incomplete evolutionary re-
sponses to local selection pressures among invasive A.
albopictus.
Although reintroductions of A. albopictus into the

eastern USA, after its initial discovery in the Houston
area in 1985, cannot be excluded, low mtDNA diver-
sity andsharedhaplotypesof collectionsof this species
from Illinois to southern Florida (Birungi and Mun-
stermann 2002) argue that our study populations de-
scended from common founders. Thus, we believe it
more likely that the diapause patterns reported in this

study are products of rapid local selection rather than
the outcome of the establishment and spread of dif-
ferent founding populations that arrived in the USA
with different diapause responses.
Although Hawley et al. (1987) stated that subtrop-

ical and tropical populations from the native range of
A. albopictus were uniformly nonphotoperiodic, no
statistical testingwas doneby these authors to validate
the possible signiÞcance of small (3Ð5%) differences
in hatchability, which consistently distinguished
short- from long-day responses in our populations
from southern Brazil. Indeed, a photoperiodic dia-
pause was subsequently reported for a subtropical
population of A. albopictus from Okinawa, Japan
(Focks et al. 1994), whose latitude (26.2�N) is similar
to the latitudinal limit for detection of a photoperiodic
response in Brazil (Table 2).
Based solely on diapause responses to a single short

day length of 10L:14D, it should not be presumed that
unresponding populations are nonphotoperiodic. In-
deed, A. albopictus in Paraná and São Paulo states of
Brazil (Fig. 1)areneverexposed tonaturalday lengths
as short as 10L:14D, yet may experience more severe
winter temperatures than localities in Santa Catarina
and Rio Grande do Sul states (INMET 2002). Exper-
iments with multiple photoperiod-temperature regi-
mens may be needed to elicit the range of diapause
responses in natural populations (Mousseau 2000). It
is also unclear whether diapause has arisen de novo in
Brazil from nondiapausing, tropical ancestors. Many
studies of tropical insect populations have demon-
strated periods of developmental arrest that are pre-
adaptive for photoperiodic diapause of temperate
populations of the same species (Tauber et al. 1986).
Eggquiescenceknown topreventhatchingofAedes in
dry periods (e.g., Gillett 1956) is a phase of develop-
mental arrest that couldbe linkedevolutionarily to the
anticipatory signal of photoperiod to accommodate
the diapause response of A. albopictus.
The relatively high incidence of diapause, com-

pared with elsewhere in Brazil, in A. albopictus from
São Luis suggests an independent temperate origin.
This northernmost known locality of the species in
Brazil is a port city whose nautical distance to the
eastern Caribbean is less than that to the supposed
port of introduction of A. albopictus in southeastern
Brazil. Based upon its photoperiodic response, we
suggest that the São Luis population might have been
founded by A. albopictus from the Caribbean or USA,
with the incidence of diapause declining to its current
level through natural selection against this trait near
the equator. Recent analyses of RAPD (random-
ampliÞedpolymorphicDNA)proÞles conÞrmgenetic
distinctness of A. albopictus from northeastern versus
southeastern Brazil (Ayres et al. 2002).
The presence of a relatively high diapause response

in all Florida populations of A. albopictus is not con-
sistent with Craig (1993), who claimed that coloniza-
tion of southern Florida by this species was accom-
panied by the loss of its photosensitivity and diapause.
Craig (1993) also stated an inability to select in the
laboratory for diapause fromanoriginally nondiapaus-
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ing strain, but our results from Brazil demonstrate a
natural situation in which diapause has apparently
evolved from nondiapause or nonphotoperiodic an-
cestors. Although experimental temperatures were
not reported, we believe that Craig (1993) may have
conducted diapause tests at temperatures too high to
optimally diagnose photoperiodic responses in A. al-
bopictus (Pumpuni et al. 1992).
The surprisingly high incidence of diapause in A.

albopictus from the tropical Cayman Islands, and an
increase in diapause there from 1998 to 2000, suggest
that these are recent and unstable populations that
may be affected by intensive mosquito control oper-
ations on Grand Cayman (Malone et al. 2003). Tem-
porary populations that are suppressed by insecticides
may be replaced by new arrivals on container ships or
pleasure craft from North America.
The evolution of a clinal diapause response in the

southern USA over 15 yr is consistent with the time
required for Drosophila subobscura to evolve a latitu-
dinal cline in wing lengths in North America, which
occurred within 20, but not 10, yr (Huey et al. 2000).
Some temperate insect invaders of tropical or more
moderate temperate climates are unable to modify
their relict diapause responses (Nishida 1955,Goldson
and Emberson 1980). For some species of invaders
from tropical climates, the absence of diapause has
been cited as a factor impeding spread into temperate
zones (Jordano et al. 1991).
Among mosquitoes, species such as A. albopictus

with a broad latitudinal range that spans temperate
and tropical zones are relatively rare. Aedes togoi
(Theobald), a rock-pool inhabitant native to the Ori-
ental Region, but also invasive in North America, has
a larval diapause in all temperate populations that
abruptly disappears at Okinawa, Japan (Sota 1994).
More studies of populations from transitional latitudes
around 26� could elucidate how polymorphism for
diapause is maintained in subtropical A. albopictus or
A. togoi.
Recent genetic analyses that included four popula-

tions whose diapause responses we studied (Tables
1and 2) indicated a common genetic origin for all
North American A. albopictus (Birungi and Munster-
mann 2002). Although low mtDNA diversity sug-
gested small founder populations, nuclear genetic di-
versity was conserved by rapid dispersal and new
establishments, which allowed for local differentia-
tion, as conÞrmed by isoenzyme analyses shortly after
USA invasions (Black et al. 1988). Low mtDNA vari-
ation has clearly not inhibited rapid evolution by A.
albopictus, as shown by its adaptive diapause re-
sponses, whichmay contribute to the invasion success
of this species. Native populations of A. albopictus are
also known to be highly divergent in life history traits
(Mogi 1982). Desiccation resistance of the egg of this
species, a trait thatmaybe linked todiapause, is known
to be highly responsive to laboratory selection (Sota
1993). The current invasions of the USA and Brazil by
different genotypes of A. albopictus represent natural
experiments that probe the limits of selection for dia-
pause traits in contrasting environments. Different

selective regimes at comparable latitudes in the two
countries, in addition to the different genotypes of the
founding populations, contribute to an unknown de-
gree to the discrepant diapause responses of this in-
vasive species in the two countries.
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