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SUMMARY

1.0 Field Survey

Data related to the biological performance of pigs were collectel from
various piggeries in Queensland, N.S.W., Victoria and Tasmania, Climatic
zoneé in the above states were defined and the biological performance data
vwere related to various temperature parameters in different climatic zones,

There were significant relationships between the growth perfcrmance
parameters and climatic parameters with a reduction in daily rate of gain,
an increase in feed conversion ratio and posgibly an increase in backfat
derths during the hotter parts of the year,

2.0 Field Experiments

Experiments were conducted under field conditions in central New South
Wales 1n various piggeries to determine the effecte of a hot climate on
biological performance under practical conditions.

The results were discussed in detail. It was concluded that there is
a reduction in growth of 10 g/°C rise in ambient temperature, especially in

bacon pigs, during the hot part of the year.

3.0 Laboratory Experiments

Eight experiments were conducted under laboratory conditions at the

Uriaversity of New England, to study the influence of hignh ambient
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temperature on the growth performance of bacon pigs and to try to deternine

means to ameliorate heat stress,

3.1 Dietary Energy and Protein

Two similar laboratory experiments were conducted using different
diets of varying energy and proteln concentrations, It was concluded <hat

for pigs living in a hot enviromment (35x1°C, day; 25x1°C

, night), a diet
with high energy and high protein concentrations would improve increase the

growth rate.

3.2 Inclusion of Rnimal Fat and Vegetable 0il

Two similar laboratory experiments were carried out using different
diete conteaining added tallow, meat meal, rice pollard and vegetable coil,

The results were discussed and 1t was concluded that added tallow would

n
c
Q
-
H

lift the growth rate of heat-stressed pigs to & similar level to that of
control pigs at Z1+2°C, Figs on diets containing supplementary lipids from
other sources did not perform as well under high enviroenmental conditions

as those on a diet with 5% tallow.

3.3 Nitrogen Retention

A balance experiment was carried out usging four diets cof varying

energy and protein levels and two environmental temperaturss, Pigs in the
control ernvironment (21+2°C) were pair-fed to their counterparts in the
hotroom (25+1°C), The results indicsted that under restracted feeding,

there were significant differences i terms of nitrogen retention between

-~

pigs in the hotroom and comtrol-reem, Figs on diete with higher levels of
protein retained more nmitrogen than those on lower levels, There wag no

- “

nflvence of dietary energy level on nitrogen retention.



3.4 Water Consumption and Sprinkling

A preliminary experiment was carried ocut to determine the effects of
duration of sprinkling water on cutaneous evaporation from the pig. The
results indicated that the amount of moisture availabie for evaporation
from the skin of pigs increased with increased duration of sprinkling. On
this basis, two sgprinkling durations (30sec/30min, 120sec/30min} were
selected for comparison of their effects on the biological performance of
heat stressed pigs.

Drinking water at different temperatures (30+1°C and 11+1°C) was
included to determine its possible cooling effects on growth performance.
Pair-feeding treatments were also included tc determine the extent to which
the depressed growth performance found under high ambient temperature could
be attributed to depressed voluntary feed intake.

The results indicated that the reduced growth of heat stressed pigs
was possibly due to a combination of depressed voluntary feed intake and an
increased energy requirement for the extra-thermoregulatory activities,
The sprinkling duration of 2min/30min eliminated the influence c¢f heat
stress while the 30sec/30min treatment was intermediate in its benefits.
Cooled drinking water did not ameliorate the effects of heat stress and
consumption of cooled water by pigs was highest while that on the warm

drink was lowest in the hot environment.

3.5 Metabolic Heat Production

Pigs were grown from 45 to 90 kg liveweight at different environmental

temperatures (35+1°C, day; 25+1*C, night and 21+2°C) and their metabolic
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heat production was measured in respiration chambers at 24*C during two 24

hour periods in the course of the experiment.

There was no significant

difference in metabolic heat production between the heat stressed and

control pigs. Two possible explanations were given:

a)

b)

Reduction in dry matter intake by heat stressed pigs would he
expected to result in a lowering of metabolic heat
production,

Pigs from both the hotroom and control-room were measured at
24°C environment. Different results may have been obtainad

if the calorimeter had been capable of maintaining the 21°C
and 35*C temperatures utilized in the growth segments of the

experiment.

Relationships between total heat production per pig per cay and

respiratory quotient and daily dry matter intake were establishec.

The

results indicated that the animals with higher daily dry matter intakes had

higher total heat production and respiratory quotient values.
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Ratio (FCR), Backfat Depth (P2) and Dressing Percentage
(Dressx) and mean shed temperature in Field Experiment 2.

Relationships between Daily Feed Inteke (DFI), Daily Rate of
Gain (DRG), Backfat Depth (P2) and Dressing Percentage (Dress%)
and mean shed temperature in Field Experiment 3,

kir movement (m/s) measured at 15 cm above the wire mesh flcor
and 30 cm in from the corners of each pen and in the middle of
each of the six pens,

Positions at which Backfat Depth (P2) was measured.

Plots of linear regressions of liveweights of pigs which
received different dietary and ambient temperature treatments
over days of experiment in Laboratory Experiment 1.

Plote of linear regressions of liveweights of pigs wh.ch
received different dietary and ambient temperature treatments
over days of experiment in Laboratory Experiment 2.

Plots of linear regressions of liveweights of pigs which
received different dietary and ambient temperature treatments
over days of experiment in Laboratory Experiment 3.

Plots of linear regressions of liveweights of pigs which
received different dietary and ambient temperature treatments
over days of experiment in Laboratory Experiment 4,

Rectal Temperature (RT) of pigs when exposed to constant
environmental temperatures in the hotroom (—=%) and the
control-room (—©—) over & typical 24 hour period in Laboratory
Experiment 5,

Respiration Rate (RR) of pigs when exposed to constant

environmental temperatures in the hotroom (=< and the
control-room (—©—) over a typical 24 hour period in Laboratory

Experiment 5.

Diagramatic representation of the modified Shinfield crate used
to measure total evaporative moisture losses from pigs,

Evaporation following sprinkling of water on pigs for 0, 30, 60
and 120 seconds at the rate of 800 ml/min.

Evaporation following gprinkling water on pigs for 0 and SC
seconds at the rate of 800 ml/min.

Watering systems used in Laboratory Experiment 7,

Equipment used for measuring the water intake of the pigs.
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Average daily water consumption per pig in each treatment.

lots cf linear regressisns of livewelght of pige which rzceived
1fferent water and ervirsnmental temperature tresatments over
days cf experimental perisd 1n Laboretory Experiment o,

Calorimeter system used in Laboratory Experiment &,

The relationship between Total Heat Prcduction per pig per day
and Daily Dry Matter irtake (DMI) measured during two weeks
prior to calorimeter rums in both Periods I and II for pigs
exposed to high environmental temperature only.

The relationship between Respiratcry Quotient (R,Q.) and Daily
Dry Matter Intake (DNMI) measured dwuring two weeks prior t
calorimeter runs in both Periods I and II for pigs expossd to
high environmental temperature only.

The relationship between Liveweight (WT) during calcrimeter
runs and Rectal Temperature (RT) of pigs in the hotroonm
measured during two weeks period pricor to the calorimeter runs
in Periode 1 and II.

A

The relationship between Pespiratory Quotient (R.Q.) and th2
Daily Rate of Gain (DR3) ¢f pigs in tne hotroom measured during
two weeks period pricr to the calorimeter runs in Periods [ and
11,

The relationship betwean Resriratory Quotient (R.Q.) and R=zc-
tal Temperature (RT) of pigs in the hotroom meesured during t
weeks period prior to the calorimeter rums in Periods [ and [

Rectal Temperature (RT) of pigs from the hotroom (=) and
control-room (2_) when put through the standard procedure of
calorimeter run with the respiratory hoods lifted.

Rectal Temperature (RT) of pigs in the hotroom (—%-) and
contrel-room (=) over a 24 hour pericd in Laboratory
Experiment 8.

Respiration Rate (RR) of pigs in the hotroom (=) and control-
room (—2-) over a 24 hour period in Laboratery Experiment 8.
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An  intensive piggery with galvanized sheet-metal pen

partitions,
An intensive pig  unit with steel mesh partitions.
kn extensive pig production system,

Feeding stells being tilted into the vertical (non-feedirg)
position to maximize space allowance after feeding,

En experimental pig in one of the "Shinfield” metabolic crates
used in the determination of nitrogen retention. The
feeder/water container is at the left, the urine collecting
bottle underneath and the faeces collecting tray immedistely
behind the pig.

% pig in the modified Shinfield crate while evaporation rate
was being measured.

Acid trep and air-flow meter system used to sample air fiow
through the modified Shinfield crate and t¢ measure evaporat.on
rate,

Pige in the hotroom being sprinkled in Laboratory Experimernt 7.

L pig panting in the hotroom at 35°C embient temperature.

A pig in & cage urder the hood of one o¢of the respiration
chambers,
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ABBREVIATIONS USED

ad Jibicum

Apparent Digestibility of Energy
kpparent Digestibility of Dry Matter
Apparent Digestibility of Nitrogen
Epparent Digestibility of Protein
breaths

Chest Depth

Carcasze Length

centimeire

Digestible Crude Frotein

Digestible Energy

Daily Feed Intake

Dry Matter

Average Dally Dry Matter Intake
Dressing Out Percentage

(hot carcase weight, head on)

Daily Rate of Gain

Energy Comversion Ratio (energy/liveweight)
Lverage Daily Energy Intake

and others

Fzed Converszion Ratic (feed/liveweighi)
gream

Girth

hour



HL

iu

kg
kJ
kPa
kw

LL

&

min

ml

N.A.

N.S.

P2

R.Q.

High energy - High protein
High energy - Low protein
international unit

Joule

kilogram

kilojoule

kilo-Pascal

kilo-Watt

litre

Low energy - High protein
Low energy - Low protein
metre

Metabolizable energy
milligram

minute

Mega Joule

millilitre

millimetre

Normal concentration
number of readings

Not Available

Not Significant
Probability

Backfat depth at P2 position

Multiple correlation coefficient

Respiratory Quotient

Regpiration Rate

Xvii
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RSD Residual Standard Deviation

RT Rectal Temperature

sec second

ST Skin Temperature

TDMI Total Dry Matter Intake

TNR Total Nitrogen ketention, total of S5-day collection
TNR% Total Nitrogen Retention as a percertage of total

nitrogen ingested
°C Degree Celsius
- Approaching significant (0,05<F<0.10)
* Significant at (P<0.05)
*¥ Significant at (P<0.01)

*¥¥ Significant at (P<0,001)
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