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Table 2 Effects of nest building and huddling on Microtus oecomomus energetics,
(January 1988, 15°C)
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Fig.i Surface activity time of root vole, fzz(a) and my; (b), recorded every half an
hour with stopwatch.
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Fig,2 Activity rhythm of root vole (f23) judged from out-of-nest time every half an hour,
Shaded parts are duration of out-of=nest time.
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BEHAVIORAL THERMOREGULATIUN IN ROOT VOLE,
MICROTUS OECONOMUS

Wang Dehua, Jiang Yongjin and Wang Zuwang
(Northwest Plateau Institute of Biology, The Chinese Academy of Sciences)

The benefits of social huddling and nest building on metabolism (Vo,), therinal
conductance (C), and daily energy expenditure (DEE)and the circadian activity rhy-
(hm of root vole (Microtus oeconomus),a dominant small rodent inhabiting Peteti-
la fruticosa shrub at alpine meadow were studied.

In M.oeconomus huddling results in a lower rate of Vo,, reduced C and
DEE.In October, 1987 at ambient temperature 10°C, four huddled animals reduced
Vo, by 48%, lowered C by 47% and decreased DEE at rest by 45%, respectively
relative to single animal, and in December at 5°C,Vo,, C, and DEE of five huddled
animals declined by 32%,36%,and 31%, respectively compared to single animal.

Nest building can also reduced energy expenditure. In January 1988, solitory
animals added cotton as nest material at 5°C reducéd Vo,, C and DEE by about
32%,12%,and 37%, respectively, five huddled animals with nest at 15°C decreased
Vo,,C and DEE by 33%,15% and 35%, respectively compared to no nest animals,
and reduced by 24%, 26% and 31%, respectively relative to single animals witth
nest, reduced by 49%,52% and 56%, respectively compared to single animal withou
nest.

M .oeconomus was diurnal during reproductive period at natural conditions. The
activity pattern was diurnal-ultradia rhythm. The rhythm interval was about 2.8
hoirs. Almost all the out-of-nest time were used for surface activities. The mean
daily surface activity time was 8.3 hours.Femalcs spent more time in feeding than
males because of their reproduction. Activity time of M.oeconomus just avoide pred-
ators such as Mustela eversmanni and Musiela altaica which are mainly nocturnal
carnivores and avoided the cold stress at night, _

"Our results indicated that huddling and nest building in M.oeconomus have
conspicuously economic significance for minimizing energy expenditure, reducing
heat loss and gaining access to a comfortable overwintering site. Circadian
rhythm had evolutionary adaptive values,and related to energy demands, environ-

mental conditions and intraspecific relationships.

Key words: Root vole, Microtus oeconomus; Huddling; Nest building; Activity

rhythm; Behavioral thermoregulation.
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