


P. vulgaris which has a maximum of 3.1 (Archer 1972). Under Tasmanian 
conditions, queen productivity is considerably higher, although with many 
functional queens present, the value of queens produced per queen per day 
may well be lower. 

What factors regulate requeening in autumn colonies and thereby 
permit overwintering? The two crucial steps are the recruitment of young 
queens and the absence or curtailment of ovariole diapause. Normally, 
only one queen is present in a vespine wasp colony and the introduction of, 
or attempted usurpation, by foreign queens and workers is met with great 
hostility. However, in late summer and autumn, there develops an 
increased tolerance towards strangers by both functional queens and 
workers. Ishay et_al (1970) were able to combine up to five colonies of the 
Oriental Hornet, Vespa orientalis F . , towards the end of the season. There 
is, undoubtedly, a physiological change in the ageing queen that causes a 
diminished animosity towards foreign queens. It is at this stage in the colony 
cycle that requeening begins in Tasmanian colonies. 

Under European conditions, young queens spend some time in the 
parental colony, foraging for food and feeding off larval saliva until large 
reserves of depot fat are accumulated (Spradbery 1973). These queens 
finally leave the nest and enter hibernation before the onset of winter 
(Duncan 1939) and, for the next five to seven months, undergo an ovariole 
diapause. When recruitment of queens takes place in Tasmania, it is most 
probable that they are daughters of the original founding queen, rather than 
from other colonies. It is doubtful whether they have an ovariole diapause, 
for recruitment begins within four to six weeks of the start of queen rearing 
(Fig. 2). 

Diapause in insects is invariably induced by environmental factors 
acting on a diapause-susceptible stage. The most likely candidate factor is 
daylength. At similar latitudes in the northern and southern hemispheres 
seasonal changes in daylength are the same, but queen rearing occupies ' 
different parts of the daylength cycles (Fig. 2). For example, in the 
northern hemisphere queen rearing begins in mid-August and generally 
finishes by mid-October when the photoperiod is decreasing (e. g. 14 to 
10 hours in London at 52 N; 14 to 11 hours in Lisbon at 4 0 ^ ; and 13§ to 
l i s in Algeria at 35 N). In Tasmania at 42°S, queen production begins in 
early April when daylength is l l £ hours and continues until it reaches 9 
hours per day in mid-winter (June) with requeening beginning in early May 
when daylength is less than 10 hours (Fig. 2). The rates of declining day-
length are similar in both latitudes and it seems unlikely that the wasps 
respond by perceiving small changes in photoperiod. If ovariole diapause is 
a response to the actual duration of light, the evidence suggests that queens 
are susceptible to a definite photoperiod of approximately 10-14 hours but 
do not respond when the photoperiod is less than 10 hours. 

While imprudent to ignore the possibility of a non-diapausing 
genetic strain of P. germanica in Australasia, it seems probable that 
environmental factors, especially daylength, are primarily responsible 
for the lack of ovariole diapause in queens which results in the successful 
overwintering of colonies. 
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Figure 1 Comparison of seasonal population changes in European (broken 
line) and Tasmanian (solid line) colonies of Paravespula germanica. ' 
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Figure 2 Daylength and temperature data in Hobart, Tasmania and Lisbon, 
Portugal in relation to queen production and colony founding in Paravespul'a 
germanica. 
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