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WEATHER AND CLIMATE AND ANIMAL PRODUCTION 11.19
TaBLE 11.1
Physical factors influencing energy transfer from the surface of an animal
(Hahn, 1976)
Mode of heat transfer
Factor Radiation Convection Conduction  Evaporation

Surface area of animal Xa X Xb Xe
Temperature of animal surface X X X Xd
Temperature of surroundings X Xe
Temperature of air X X
Velocity of air X X
Vapour pressure of air X
Shape factor of radiation
source or sink X
Emissivity of animal surface X
Conductivity of surroundings Xe
Emissivity of surroundings X

a — Area of animal directly exposed to the radiation source or sink

b — For standing animals, conduction heat transfer is negligible; for animals lying down, the area of
animal surface in contact with the supporting structure becomes a factor

¢ — The wetted area of the animal surface, including the respiratory passages

d — The temperature of the animal surface is an indirect factor, since vapour pressure is a function of

temperature

e — Only that portion of the surroundings actually in contact with the animal
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11.14 WEATHER AND CLIMATE AND ANIMAL PRODUCTION

POTENTIA
ENVIROMVENTAL THRESHOLD
STRESSOR LIMITS
IINTEryl%LY - OPtNG: -
DURA . DISRUPTED
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ANIM ANIMAL ! IMPAIRED
RESPONSE IMMUNOLOGY~ IMMUNE STATUS 3| Fonieren
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Figure 11.1 — Responses of animals to potential environmental stressors which can influence perfor-
mance and health (adapted from Hahn and Becker, 1984)
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(sustaining body integrity)
Activity and obtaining nutrients | jaqt
llocomotion,eating, digestion, etc.)
Combating external stresses
(climate,disease, etc.) ?

Digestible energy

Metabolizable
energy

Energy
available

production Heat of production

Expelled products
{milk, wool, eqgs, offspring,etc.) | Products
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Figure 11.2 — Funnel model of the partition of dietary energy in animals (after Young, 1975)
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Figure 11.3 — Diagrammatic representation of components of the energy balance of a homeotherm
(Montieth and Mount 1974). A, zone of hypothermia; B, “temperature” of summit
metabolism; C, lower critical “temperature”; D, “temperature” associated with
marked increase of evaporative loss; CD, zone of least thermoregulatory effort;

E, upper critical “temperature”; F, zone of hyperthermia; CE, zone of minimal
metabolism (thermoneutral zone)

<8 —

PERFORMANCE
% OF OPTIMUM

LN

oT 1 ‘ 1 1 1
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Figure 11.4 — Typical performance response as a function of ambient temperature. Although an
optimum temperature may exist for an individual animal at a given time and under
specific management practices, optimal conditions for a group of animals involve a
slightly wider zone of temperature (A). In addition, performance curves usually show

only slight decreases (typically 1-2 per cent) from optimum over a somewhat broader
range of temperatures (“nominal loss” zone, B)
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