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eral weeks); apparently due to our disturbance adults moved to

other sites.

In Japan, the dark forms (Hodek & Hon k, 1996) of adult of

this ladybird were very rare (less than 1%), and almost all were

the typical two-spot form in each year.

Developmental period

Figure 5 shows the developmental periods under four constant

temperatures. The developmental zero was 8.2, 4.8, 7.5, 6.3°C

for egg, larva, pupa and egg-adult emergence, respectively

(Table 1). The sum of effective temperatures was 43.9, 192.3,

86.2, 322.6 day-degrees, for egg, larva, pupa and the period

from egg to adult emergence, respectively (Table 1). No females

laid eggs at 15 and 30°C. The preoviposition periods were 24.6

days at 20°C and 29.9 days at 25°C.

DISCUSSION

In Osaka City, Japan, A. bipunctata is univoltine with spring

breeding. Immature stages and newly eclosed adults are only

observed in the spring. The adults are inactive from summer to
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Fig.1. Seasonal changes of percentage of developmental stages of Adalia bipunctata in Japan, based on the relative abundance in

the transect census. Eggs are not shown because of the difficulty of identification.

Fig. 2. Aggregation of pupae of A. bipunctata attached on a

maple leaf.

Fig. 3. Predation on prepupa of A. bipunctata by a larva of

native ladybird, Harmonia axyridis.



next spring, though some adults actively fed in the autumn but

did not reproduce. The life history type of A. bipunctata in

Japan is aestivo-hibernation (Hagen, 1962). In North America

and Eurasia, this ladybird is typically multivoltine (Hodek &

Hon k, 1996), though in Finland it is univoltine with summer

breeding (Hämäläinen, 1976).

This ladybird was first discovered in Japan near an interna-

tional harbor. This species overwinters in aggregations under

the bark of the wood and other sites (Hemptinne,1985; Hodek &

Hon k, 1996). A. bipunctata may have been introduced in

winter with logs, but the original distribution area cannot be

determined. The distribution of this ladybird has not yet spread

over Japan; still it has been found only in the Central Park of

Osaka Nanko (area of 25 ha), Osaka City.

 The number of individuals fluctuated among years, and some

individuals were attacked by native coccinellids, especially H.

axyridis. However, A. bipunctata bred continuously for the six

years of the study. In North America or Europe, H. axyridis or

C. septempunctata were introduced to control aphids and many

studies on these species were carried out (e.g.; Tedders &

Schaefer, 1994; Coderre et al., 1995; Dreistadt et al.,1995; Kidd

& Nalepa, 1995; Phoofolo & Obrycki, 1995). The number of H.

axyridis increased every year, and causes strong competition

with native species (Horn, 1999). In Japan, prepupae and pupae

of A. bipunctata were often eaten by the larvae of native species

such as H. axyridis. The developmental zero of A. bipunctata is

6.3°C and the sum of effective temperatures is 322.6 day-

degrees for the period from egg to adult emergence. These

values are smaller than those of H. axyridis (Kawauchi, 1979).

In Japan both species start breeding in spring.

In each year A. bipunctata was in the prepupal or pupal stage,

when H. axyridis was in larval stage. On the same trees the pre-
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Fig. 4. Inactive adults of A. bipunctata aestivating in the leaf

with web made by spider.

Fig. 5. Relationships between temperature and developmental period (B) or rate of development, 1/D [D : developmental period

(day)] (C).

* Excluding the preoviposition period

322.66.3Egg-Adult* 

86.27.5Pupa

192.34.8Larva

43.98.2Egg

K (day-degrees)to (°C)Stage

TABLE 1. Developmental threshold (to) and total effective tem-

perature (K) in Japanese population of Adalia bipunctata.
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