1998, 18 (4): 292 298

( , , 100080)
15 30 , 5m/min, 10m/Mmin  15m/min
, (15 )
( ),
W under, 1970)
(Hoyt , 1988)
Taylor  (1982) 60 , Thompson (1985)

, (D :
; (2 : (3
W under, 1970)
(M icrotus oeconanus ), ,

1997 10 21 , 1998 7 6
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(  3200m), , (18 3 ) ,
2 B eckman OM -14 , 15
20 , 25 30 , 5m/min, 10m/Mmin  15m/min,
3L 500ml/h, 600mli/h
800m I/h, ,
KOH CO: ( 3 5
min), 20min
30min ; (D epocas
, 1957, Hill, 1972):
FE _(Fps- Feo»)
MR="M (1- Feon)
M R MmlO2g ™*h' Y); F Mm1/h); Foo
; Feoz ;M (9)
3 (Evaporativew ater loss, BAVL ) ,
“u” , 15min,
4 ,
C=MR/ (To- Ta)
C (mlO2g *h ™ "%; MR Mmloz2g > h'"), T
() Ta (s
5 DOryC) OryC)
DryC= MR- BWL) / (To- Ta)
DryC (mlOz2g *h ' ~%); BWL , 1mg
H0 2.42 ) , 1ml0O2=20.1J , mlO: (Deavers
1981)
1992 5 , 5, 21.4% 1.3 g
t , * (meant SE).
P< 0.05
1
1 1 (1
: ) ,
, 15 30 , 3.7 ; 5m/min
7.2 ; 10m/min 6.6 , 15m/min 51 ; (3) , 25
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30 , 38.7 42.2 : (4 30 To ; (5)
15 25 To 30 , 30min

1

Table1 Body temperaturesof root voles at different anbient tenperatures and velocities of locomotion

Ta ()
15 20 25 30
Resting
34.5+ 0.3 34.9+ 0.3 36.6x 0.4 38.2+ 0.9
V elocities
(m/min)
5 34.8+ 0.4 36.5+ 0.5 38.5+ 0.6 42.0+ 0.6
10 36.1+ 0.1 37.1+ 0.3 38.5+ 0.6 42.7+ 0.8
15 36.9+ 0.3 37.8+ 0.3 39.1+ 0.3 42.0£ 1.0
2
; 15 , , 20 30
, 5m/min  10m/Mmin : Ta :
15m/min , 15 25 , ;30
; 89% ( 2)
2
Table 2 M etabolic rates of root voles at different anbient temperatures and velocities (ml1O2g **h 1)
Ta ()
15 20 25 30
Resting
5.22+ 0.42 4.28+ 0.46 3.44+ 0.21 3.30+ 0.31
V elocities
(m/min)
5 5.30+ 0.43 5.54+ 0.51 4.57+ 0.54 4.22+ 0.1
10 5.41+ 0. 36 5.76% 0.45 4. 69+ 0. 66 4.31+ 0.13
15 5.53+ 0.56 5.93+ 0.46 5.22+ 0.72 6.24+ 0.37
3
. 15m /Mmin
, 15 BEWL 2.1 , 20 2.7 , 25 1.1 , 30
2.3 ; 25 BWL , BEWL Ta
, , BWL ; BWL
. 15 . 15m/min
2.1 , 20 1.9 , 30 1.2 , BWL Ta
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; BNL i)
, BWL ( 3
3

Table3 Eveporativew ater loss at different anbient tenperatures and velocities of locomotion

EWL Evaporative heat
(mgH20g *h 1) loss (%)
15
Resting
5.53+ 0.87 12
V elocities
(m/min)
5 8.29+ 1.15 19
10 9.70+ 1.43 22
15 11.45+ 1.61 25
20
Resting
5.70+ 1.06 16
V elocities
(m/min)
5 8.90+ 1.67 19
10 11.89+ 2.68 25
15 15. 21+ 2. 23 31
30
Resting
7.52+ 2.94 28
V elocities
(m/min)
5
10 9.47+ 1.26 27
15 17.50 34
* 2 (n= 2) Numbersof Sanple are 2 (n= 2)
1
Ta To , , Tb
( Ta To ) To
, (D icrostonyx grocenlandicus) (Hart
1955) , (Eutamiasmerriami) (W under, 1970) : , Tb
2
15 , ,
(P> 0.05), 20
(P < O 05) 1 1 1

, W under (1970) ,
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(1986) : 5, (RM R)
(ADMR) (Ochotona curzoniae) (
, 1993) , ADM R
15 , 5m/min ,
30 , )
4 MmlOz2g *h 1
Table4 M ean themal conductance of root vole at different
ambient temperatures and velocities of locomotion
)
15 20 25 30
Resting
0. 267 0.288 0.295 0. 403
V elocities
(m/min)
5 0. 267 0.288 0. 350 0. 603
10 0. 256 0.337 0. 360 0. 560
15 0.251 0.334 0.371 0. 891

5

Table5 The roleof evaporative heat loss in total themal

conductance in resting and locomotory of root voles

Ta ()
15 30
Resting
Total themal conductance
(MmlO2g *h 1 -9 0.267 0. 403
(Dry themal conductance)
(mlO2g *h 1 -1 0.233 0.291
Percentage of themal conductance 12.7 27.8
L ocomotion
15m min *
Total themal conductance
(MmlO2g *h 1 -1 0.251 0.891
D ry themal conductance
(mlO2g *h 1 -1 0.189 0.344
Percentage of themal conductance 24.7 61.4
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4 15 , , 20 ,
, 25 30 , ,
, : 30 ,
15m/min , ) ,
: 5m/min 10m/min 42.7
: 20% 30 ,
15m /Mmin . 34% ,
( 5) 5 ,15 15m /Mmin ) :
107%, 94% : 30 , 15m/
min 121%,
121%, 133% , ,
s s . 1993 . , 13 (2): 104 113
s . 1986 . , 6 (2): 139 146
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LOCOMOTION ENERGETICSAND THERMOREGULATION
IN ROOT VOLES (M ICROTUS OECONOM US)

WANGDehua WANG Zuw ang
(Institute o Zoology, theChineseA cadeny o Sciences, B eijing, 100080)

Abstract

Themetabolic rate, body temperature and evaporativew ater lossw eremeasured at
different anbient tenperatures (Ta) between 15 30 w hile the root vole (M icrotus oe-
conoum's) w ere running in a treadmill repirometer at 5, 10, 15m /min Body tempera-
ture increased w ith increasing ambient temperature at a given velocity of runing and in-
creased with increasing velocity of running at a given anbient temperature The
metabolic rate increased w ith velocity at a given Ta At low Tathe heat produced by lo-
comotion seem s to be substitutive for that due to cold exposure, and at moderate Ta the
activity themmogenesis seem s to be additive to that due to cold exposure T he evaporative
w ater losswas increased 2.1 to 2.7 tinesover resting levels the animalsw ere running
15m /Mmin at anbient temperaturesof 15 , 20 and 30 . At a given Ta the themal
conductance of root volew as greater during activity than that of at rest except at 15 ,
and increased w ith increasing Ta at given velocity. The heat loss by evaporation play an
mportant role in themoregulation at high Taor during activity for root vole

Key words Root vole (M icrotus oeconanus); A ctivity metabolisn; Evaporative

w ater loss Body temperature Themal conductance
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