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ABSTRACT:  The experiments were conducted on two yearling moose (Alces alces) with rumen 

-
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Alces alces)
(Schwartz et al. 1984, 1985, 1987, 1988; Re-

winter decreases naturally in response to a 

-

times higher than the mean winter HP.
Similar patterns in consumption and di-

-

nutrients and energy, water exchange, rumen 

-
ological adaptation to changing conditions 

METHODS
Research was conducted with 2 yearling 

-
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-

-

Feces and urine were collected in plastic 

to chemical analysis.  The water content, dry 

(Betula pubestris), aspen (Picea obovata),
mountain ash (Sorbus aucuparia), willow 
(Salix sp.) Chamaerion an-
gustifolium

Pinus sylvestris
Vaccinium vitis-idaea

23:30:17:30.

VFA.

-

-

-

(

-

Student t-test was used to determine statistical 

RESULTS

P < 

cellulose, and energy were higher in summer 

0.75)
0.75 -

P < 0.001) 

Nutritional Parameter
Dry matter ± 9.5 84.2 ±
Cellulose ± 1.7 18.2 ±
Sugar 19.5 ± 1.2 9.1 ±

108.8 ± 7.4 47.9 ±
15.9 ± 0.2 7.3 ±
18.8 ± 1.1 8.7 ±

Gross energy 2.98 ± 0.27 1.45 ±
2.2 ± 0.2 0.83 ±
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P
and urinary water output changed similarly.  

(P
-

P

lower (P

P

P < 0.001) 

times (P
increased 3 times (P
5 times (P < 0.001), and acetate 2 times (P < 

DISCUSSION
Adaptations to cold seasons with limited 

that aid thermal homeostasis; e.g., when energy 

.

0.75) in 

P P < 0.01), 
P < 0.001).

Measurement
333.3 ± 83.0 ±

± 108.3 ± 10.8

440.9 ± 191.3 ±
128.8 ± 1.9 ±

Urine secretion ± 24.5 ±
Approximate water 
retention

148.7 ± 20.3 73.0 ±

-

(P P < 0.01).
Item
Cellulose 22.7 ± 3.5 ± 0.1
Sugar 4.0 ± 0.1 3.0 ±
Acetic acid ± 1.3 47.2 ± 2.5
Propionic acid 12.8 ± 0.9 8.7 ±
Butyric acid 15.8 ± 3.2 ±

78.2 ± 2.0 ±

-
P < 0.05), 

P P < 0.001).

± 0.42 3.30 ±
Acetone + 
acetoacetate,

2.35 ± ±

4.00 ± 0.80 2.00 ±

± 0.28 ±

Acetic acid, ± 0.14 ±

Propionic acid, 0.03 ± 0.00 0.08 ±

Butyric acid, 0.01 ± 0.00 0.02 ±

± 0.14 ±
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thermal homeostasis, it is also important to 
reduce heat loss.

-

-

2
and respired CO2
oxidation-reduction process.  The decrease 

calorimetry (Regelin et al. 1985), suggesting 

data in this study, which indicated an increase 
-

declined in the rumen indicates their lower 

-

and proteins.

reduction processes leads to less production 

acceptor) and lower ATP production.  Lower 
ATP synthesis in winter is apparently explained 

-

endogenic water in reindeer during cold 

was maintained or reduced during winter and 

to reduce heat loss.

energy and water sources can occur only with 

-

I assumed
oxidation was compensated  the increased

 the
Thereduced
(i.e, greater

utilization than ) was
increased glycolytic intensity prior to winter.  
In summer, when consumption
energy, and water are highest, VFA produced 

production.  Th low
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than in ) and
pointing

, when there was reduced consumption 
, and lower 

water retention, the total VFA concentration 
in the rumen decreased as
increased, while glucose and concentration

.
changes suggest c adaptation
moose to limit heat loss during winter include

, enhancement 
the

supply, and reduced water exchange.
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