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Low temperatures increase mortality of calves but we know little of calves’ 
abilities to thermoregulate. To examine effects of milk feeding level on 
thermoregulatory behaviour, 27 Holstein calves were housed for 3 days after 
birth in individual pens fitted with heat lamps at one end to provide a thermal 
gradient. They were fed milk at a high (30 % BW) or low (8% BW) daily 
allowance. Average daily temperature was +3.71oC (range: –9.2oC to 
+12.7oC).  

Temperature loggers were fitted to the back of each calf to record ambient 
temperatures chosen by the calf. Video cameras recorded the calf’s distance 
from the heat lamp and lying posture (on sternum or side, with legs extended 
or contracted) for 24h/d. Calves spent most time in the portion of the pen with 
heat lamps but there was no effect of feeding level. Calves tended to be 
closer to the heat lamp during the coldest periods of the day than during the 
warmer periods. The difference between the temperature recorded in the barn 
and the temperature recorded on the calf’s back was correlated with distance 
from the heat lamp, showing that the temperature logger on the calf reflected 
the ambient temperature chosen. Time spent in different lying postures was 
not affected by feeding level or barn temperature. Young calves show a 
preference for warmer environments but this preference does not interact with 
the amount of milk fed. Temperature recorders attached to the calves can 
measure calves’ thermal preferences. Calves did not thermoregulate through 
changes in resting posture. 

Implications: Newborn calves might benefit from the presence of an external 
source of heat (i.e. heat lamp) during their first days of life. 
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The grain-based ethanol industry is heading toward a fractionation process by 
physically separating dry shelled corn into a high fibre bran, germ and 
endosperm prior to mashing and fermentation of the endosperm. This process 
increases fermentation efficiency and market opportunities for by-products but 
may significantly change feed value of by-products. The objective was to 
determine in situ ruminal digestion of distillers grains (DG) with solubles 
(DGS) varying in process (traditional vs. fractional). 

Eleven samples with 7 traditional, 1 fractional with solubles (endosperm 
DGS), 2 fractional without solubles (endosperm DG) and 1 mixture of 
unfermented bran and syrup were tested. Five grams of ground (2-mm) 
sample were incubated in situ in the rumen of lactating dairy cows for 0, 2, 4, 
8, 13, 18, 24 and 48 hours. The model y=a+b(1-e-kdt) was fitted to determine 
the kinetics of protein degradation, where a=soluble fraction; b=potential 
degradable fraction; kd=degradation rate constant at which b is degraded; 
and t= time of incubation. Effective degradability (ED) of protein was 
determined by ED=a+[bkd/(kd+kp)], where kp=0.06/h. Protein content of the 
samples were 32, 52, 51 and 20% for traditional, endosperm DGS, 
endosperm DG and bran/syrup, respectively. In situ ruminal degradation rate 
and ED of protein varied substantially and ranged from 1.6 to 5.1 %/h and 
from 21.7 to 82.8%, respectively (Table 1). 

Table 1. In situ ruminal degradation kinetics and ED of ethanol by-
products 

 Degradation kinetic parameters  
 a, % b, % kd, %/h ED, % 
Traditional DGS 11.8 73.7 2.91 32.7 
Endosperm DGS 25.0 71.8 5.07 55.6 
Endosperm DG 2.2 95.2 1.63 21.7 
Bran/syrup 73.9 23.4 3.75 82.8 
 
Implications: Information on the milling process prior to fermentation and the 
components of by-products must be considered to choose ethanol by-
products for feeding dairy cows. The protein content and by-pass protein of 
the by-products can be very different.   




