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INTRODUCTION

The responses of cattle to heat and cold identify various phys-
iological processes that are involved in opposing a deviation of deep
body temperature from the normal level. Within a limited range above
and below an optimal environmental temperature--the comfort zone—
minor thermoregulatory accommodations may be necessary. Such
minor responses tend to be masked by the effects of diurnal cycles in
feeding and activity.

Qutside the comfort zone, the heat production and dissipation
responses to changes in temperature became more pronounced and
identifiable as illustrated by heat production in Figure 1. Eventually, at
extreme temperatures, regulation fails: body temperature falls at cold
temperatures or rises at hot temperatures until death occurs.

The boundaries or critical temperatures are not fixed, but vary with
the efficiency and capacity of the heat producing, heat dissipating, and
insulating mechanisms. They may vary with changing levels of energy
intake and milk or meat production.

Data are presented here to show how a number of animal functions
involved in, or related to, heat production and heat dissipation change
with environmental temperature during controlled feeding at a fixed
level, ad Ilibitum feeding, and fasting. Assessments are made of: (1) the
effects of the different nutritional treatments on the magnitude of the
responses to heat and cold; (2) the modifying effects of feed levels; and
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Fig. 1—Diagram of the changing levels of heat production in two groups
of non-lactating Holstein cows at temperatures from 2°C to 35°C. The
curves illustrate the modifying effects of controlled and ad libitum
feeding, and subsequent fasting on the heat production at the different
temperatures. The curves also represent heat dissipation, as the heat
production and heat dissipation were in equilibrium during the
measurements.

(3) the possible influence of pre-fasting feed levels on responses during
fasting.

METHODS

Animals

Six non-lactating Holstein cows from 4 to 10 years of age were used
in this experiment. Each was surgically fitted with a 10 cm rumen
cannula so that: (1) a fasting condition could be more quickly obtained
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Fig. 2—Percentage changes in four measurements from normal levels at
18°C to temperatures from 2° to 35°C during feeding and fasting.
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Fig. 3—Differences from levels at 18°C temperature in five measure-
ments at temperatures from 2° to 35°C during feeding and fasting.
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Fig. 4—Effects of temperatures, 2° to 35°C, and controlled and ad
libitum feeding on several thermoregulatory activities. Heat production
values were obtained by indirect calorimetry (oxvgen consumption)
and were assumed to equal total heat loss values as body temperatures
had reached equilibrium values at the time of measurements.
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