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Feddes, JJ.R. and McDermott., K. 1992. Turkey heat production
measured directly and indirectly under commercial-scale condi
tions. Can. Agric. Eng. 34:259-265. Rearing facilities housing either
male or female turkeys were monitored for 24h periods on a weekly
or bi-weekly interval over a rearing cycle. Heat and moisture loads
from a brooder and grower barn were measured during typical Al
berta winter conditions. Heat production was measured both directly
(building heat balance) and indirectly (turkey respiratory oxygen and
carbon dioxide exchange). Heat production for toms ranged from
21.4 W/bird to 69.3 W/bird at 64 and 106 days of age, respectively
while that from hens ranged from 3 W/bird to 29.7 W/bird at 16 and
94 days of age, respectively. Mean direct calorimetry measurements
were 4% higher than those by the indirect method. Hour-to-hour
differences ranged between -12 and 21% as a result of their differing
response to changes in heat production. Growth rates and total feed
consumption were greater and less than those reported, respectively.
Average respiratory quotients for toms and hens were 0.97 with a
range of 0.80 to 1.07.

Des installations d'elevage de dindons males ou femelles ont ete
etudiees pendant des periodes de 24 heures a intervalles
hebdomadaires ou bihebdomadaires au cours d'un cycle d'elevage.
Les charges thermique et hydrique d'une eleveuse et d'un poulailler
de croissance ont ete mesurees dans des conditions hivernales
typiques de l'Alberta. La production thermique a ete mesuree
directement (bilan thermique du batiment) et indirectement
(echanges respiratoires d'oxygene et de bioxyde de carbone des
dindons). La production thermique est de 21,4 et 69,3 W/male a l'age
de 64 et 106jours respectivement, contre 3 et 29.7 W/femelle a l'age
de 16 et 94 jours respectivement. La moyenne des mesures
calorimetriques directes est de 4 % plus elevee que celle des mesures
indirectes. Les differences d'heure en heure vont de -12 a 21 % selon

leur reaction aux variations de la production thermique. Les croits
sont superieurs et la consommation totale d'aliments est inferieure
respectivement a ceux deja signales. Les quotients respiratoires des
males et des femelles sont en moyenne de 0.97 et varient de 0,80 a
1,07.

INTRODUCTION

Poultry heat and moisture production data are necessary to
design housing facilities for heating, cooling and ventilation
requirements. Since environmental conditions and feed in
take influence bird heat production, the need arises for
measurements of heat and moisture production to be under
taken on a whole-house basis to include typical management
practices. The measurement of this heat production can be
either by direct or indirect calorimetric methods. Comparable
results were produced when both methods were used in a
laboratory test using propane as a combustible material (Mc

Dermott and Feddes 1991). However direct calorimetry
methods are most commonly used in whole-house calorime
try. Poultry heat and moisture production data for
engineering design purposes are published in ASAE (1991).
Data for male or female turkeys housed under typical com
mercial-scale management practices are not included.

Direct and indirect whole-house calorimetry

Direct calorimetry requires the physical measurement of total
heat loss from an environmental chamber (ventilation and
conductive heat losses) while indirect calorimetry relates
respiratory gaseous exchange to energy production (Kleiber
1961; Blaxter 1967; Flatt 1969). Many different types of both
direct and indirect calorimeters have been designed and
widely reported (Farrell 1972). Indirect calorimeters have
been found to be the most suitable for laboratory work be
cause of ease in operation and flexibility in housing different
types of animals (Young et al. 1975).

All comparisons of direct and indirect calorimetry to date
have been carried out in laboratories using calorimeters in
which conditions are optimal and only a small number of
animals are housed. In studies with steers and lactating
cows, agreement was obtained within one percent between
direct and indirect methods of measuring the total heat pro
duction of the animals (Flatt 1969). For both methods,
measured evaporative heat loss through ventilation does not
differentiate between animal evaporative heat loss and mois
ture evaporated from the litter and to a lesser extent from the
waterers in a barn.

Sensible and latent production values obtained under lab
oratory conditions are those of the animal and do not account
for the conversion of sensible to latent heat in evaporating
floor moisture. Bottcher and Timmons (1982) suggested that
whole-house calorimetric studies are necessary to provide
information for supplemental heat and ventilation design in
poultry housing. Accordingly, a study was undertaken, the
results of which are reported here, to ascertain heat and
moisture production rates from a turkey growing facility over
a rearing period with the following objectives:

1. To determine heat and moisture production from a
facility housing Large White hens and toms under typical
commercial-scale conditions over a rearing cycle; and

2. To compare direct and indirect calorimetry as a method
to measure heat production.
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Table I. Summary of environmental conditions for toms and hens in brooder and grower barns

No. of birds Age(days)

Temperature (°C) Relative humidity (%)

Date Outside Range Ambient Range Ambient Range

Hens in brooder barn

88-02-08 4913 7 -23.9 -29/-14 33.8 31/35 36 32/40

88-02-17 4692 16 -0.3 -5/6 27.2 26/28 38 35/43

88-02-22 4665 21 -12.0 -20/-5 24.5 22/26 46 42/52

88-03-01 4616 29 -2.7 -8/6 22.2 20/25 66 55/90

88-03-08 4595 36 6.4 2/13 23.0 21/26 59 51/68

88-03-16 4579 44 -0.2 -6/9 19.6 20/26 66 53/78

Hens in grower barn

88-03-29 4562 57 0.0 -7/7 16.3 11/21 63 48/74

88-04-12 4544 71 6.6 -3/18 17.8 14/22 47 33/59

88-04-20 4537 79 5.6 2/12 18.0 17/20 73 52/83

88-05-05 4526 94 10.3 6/16 16.3 12/20 52 38/72

88-05-19 4512 Marketed

Toms in grower barn

88-01-12 2710 64 -18.0 -23/-8 14.0 12/17 68 60/79

88-01-18 2692 70 -12.2 -17/-2 12.1 9/16 63 54/72

88-01-25 2673 77 -1.4 -10/4 12.8 8/18 70 57/77

88-02-01 2658 84 -18.0 -22/-17 11.0 6/16 81 59/92

88-02-09 2636 92 -23.8 -30/-17 13.2 12/16 85 66/90

88-02-16 2610 99 1.4 -2/5 15.8 12/20 62 54/68

88-02-23 2575 106 -9.1 -16/8 11.3 8/14 73 54/87

88-02-26 2560 Marketed

EXPERIMENTAL FACILITIES

This study was carried out on a 5000-bird turkey farm which
was situated 150 km northeast of Edmonton, AB. The dates
for data collection are given in Table I. The turkey housing
facilities which were less than two years old consisted of a
brooder and a grower barn. In both barns, the birds had free
access to automatic feeders and waterers. The turkeys were
fed according to National Research Council (1984) specifi
cations. The diets were fed ad libitum in mash form in a four

stage program as follows: Pre-starter at 0-4 wks (28.9%
crude protein(CP); 11.2 MJ Metabolizable Energy(ME)/kg),
Starter at 4-8 wks (26.9% CP; 11.0 MJ ME/kg); Grower #1
at 8-12 wks (22.2% CP; 11.4 MJ ME/kg), and Grower #2 at
12-16 wks (20.3% CP; 11.6 MJ ME /kg). The brooder barn
was 12 x 51 m and had a solid concrete floor initially covered
with sawdust. Supplemental heating was thermostatically
controlled and provided by a hot-water heater and 51-mm
black-steel pipes running along both of the longer walls and
within the concrete floor. The ventilation system consisted of
five variable-speed fans which were blocked until required.
Only one fan was operated when the one-day old poults were
first placed, due to low moisture and aerial contaminant
production. The fans were controlled by thermostats situated
within the barn. Air entered the barn via an adjustable fresh
air inlet situated along the full length of the wall opposite to
the fans. Two ceiling-mounted circulation fans provided air
mixing. Turkeys were housed in the brooder barn from one

260

day to eight weeks of age.
The grower barn was approximately 12 x 98 m. Supple

mental heating was provided by a hot-water boiler and
51-mm black-steel pipes which were mounted horizontally
on each of the longer walls of the building. The ventilation
system consisted of four variable-speed 500-mm exhaust
fans used for minimum ventilation and three large single
speed fans for temperature control. Four ceiling-mounted
circulation fans were used to facilitate air-mixing. A contin
uous adjustable air inlet was located along the wall opposite
to the fans.

Thermal resistance of the shell of each building was calcu
lated from the construction components. The estimated
thermal resistance was 7.1 m •°C»W" for the walls and 10.6
m •°C»W" for the ceiling for both buildings.

A flock of 5400 Large White hens was placed in the
brooder barn on February 1. Monitoring began one week
later and continued on a weekly basis until the hens were
moved to the grower barn. In the grower barn, the hens were
monitored every two weeks. While the hens were in the
brooder barn, 2710 toms were housed in the grower barn.
These were placed January 12, 1988. Table I shows the dates
of each 24h monitoring period, the number of birds, and their
age.

EXPERIMENTAL PROCEDURES AND EQUIPMENT

The equipment utilized in this study to monitor the parame-
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ters for determining the mean hourly ventilation sensible and
latent heat losses, building sensible heat loss, and heat gain
from the heating equipment is part of the data acquisition
system developed by Feddes and McQuitty (1977). A mobile
laboratory houses this data acquisition system. The labora
tory was moved between the two barns and connected to the
sampling lines and sensor wires that had been installed pre
viously. The tubing that sampled carbon dioxide, oxygen and
dewpoint along with the sensor cables ran from their various
locations inside and outside the barn through an electrically-
heated pipe. This pipe maintained air sample temperatures
above their dewpoint.

In the brooder barn 6-mm gas sampling tubes were run
from each of the three operating fans to the mobile labora
tory. Sampling tubes also were placed at three ambient
locations within the barn along the centerline of the building
length. In addition, outside air was sampled and assumed
representative of that entering the barn. Sampling tubes in the
grower barn were placed at each of the operating variable-
speed fan locations and at two ambient locations along the
length of the barn. Outside air was again sampled to measure
the condition of the air entering the barn. Temperatures were
measured using thermistors (Fenwall Electronics, Framing-
ham, MA). These were placed at the fans to measure exhaust
air temperatures and within the barns to measure ambient
temperatures. To measure the temperature of the hot water in
the heating pipes at the inlet and outlet to the barn, thermis
tors were sandwiched between the pipes and a layer of
insulation. All thermistors measuring ambient temperatures
were placed at bird height. Four were placed at equal spacing
in the brooder barn and eight in the grower barn. A thermistor
to measure the temperature of the incoming air was placed
outside the barn at a point protected from radiation. Air
moisture content was calculated from the dewpoints mea
sured by a cooling mirror dewpoint hygrometer (Model 880,
Cambridge Systems, Cambridge, MA).

Conductive heat losses were calculated from the estimated

thermal resistance values of the building walls, ceiling and
floor. Heat flows were checked occasionally by heat-flux
plates which were placed on the floor, footing, wall and
ceiling in the centre of the barn to measure conductive heat
losses. These 50 mm x 50 mm x 5 mm heat-flux plates were
described by DeShazer et al. (1982).

Oxygen content was measured using a paramagnetic oxy
gen (62) analyses (Model 540A, Servomex, Sussex,
England). Since water vapour affects the O2 concentration
measurements, the dewpoint of the sample was used to con
vert the O2 content to a dry basis. Carbon dioxide was
measured using a non-dispersive infrared analyzer with a
linerization circuit (Model 870, Beckman Industrial, La
Habra, CA). Both analyzers were calibrated before and after
each run.

Ventilation rates of each barn were obtained from regres
sion equations that related voltage supplied to each fan and
measured airflow rates. Insulated discharge ducts, approxi
mately 0.5 m x 0.5 m x 3.0 m were mounted downstream
from each fan. Air straighteners were placed inside each duct
to reduce turbulent flow according to specifications (Jorgen-
son 1983). Airflow rates were determined twice a day by
measuring air speeds on a 25-point cross-sectional transect

within each duct. The mean air speed was multiplied by the
cross-sectional area of the duct to obtain an airflow rate.

Airflow rates from single-speed fans were measured in the
same way as the variable-speed fans, except that an event
recorder monitored the time of operation of each constant
speed fan during each 4-min period. The product of operation
time and measured rate was considered to be the mean hourly
ventilation rate for the fan. Total ventilation was the sum of

the airflow rates.

Supplemental heat was determined from the inlet and
outlet temperatures of the hot-water heating pipes in the barn
and using an equation derived for the calculation of heat
transfer from black-steel hot-water pipes (Feddes et al.
1984). This equation predicted heat output as a function of
temperature difference between the ambient air and the hot
water.

The gas sampling tubes from the different locations in
each barn were attached to an automatic sequencing sampler
(Feddes and McQuitty 1977) that sampled air and distributed
the sample to the dewpoint, O2 and CO2 analyzers. Each
location was sampled twice per hour. The fan-speed sensors
and event recorders were recorded every four minutes. Hot
water temperatures and the dry-bulb temperatures at the ex
haust fans also were recorded every 4 min in order to monitor
any sudden changes in supplemental heat and outlet temper
atures. All other thermistors were monitored at 20-min

intervals as this was deemed sufficient for recording changes
within the barn. Likewise, outside temperature was recorded
every 20 min. Output from all the analyzers, thermistors,
event recorders, fan-speed sensors and heat-flux plates were
scanned by a data logger and relayed to an IBM personal
computer.

A heat balance in a barn consists of building conductive
heat losses, ventilation heat losses, supplemental heat gain
and animal heat gain to the building. Supplemental heat gain
arises mainly from the heating system, with a small fraction
from lighting and litter. Ventilated heat loss consists of two
components, namely sensible and latent heat. The sensible
component arises from the heating system and from the birds
whereas latent heat arises from evaporative heat production
from the birds and from the evaporation of moisture from the
litter surface. Once the non-animal heat losses and gains to a
building are measured, total heat production from the turkeys
and total latent heat production from the building (birds and
litter) can be calculated. Litter latent heat production was
estimated by subtracting bird latent heat (ASAE 1991) from
the total latent heat removed from the building.

Outside temperatures during this period, recognized nor
mally as the coldest during an Alberta winter, varied from -30
to 18°C. Ventilation rates were at a minimum to control
moisture and aerial contaminants at acceptable levels. In the
barn housing the toms, the mean daily temperature in the barn
over all the runs was 12.9°C (Table I). All the 24h mean
temperatures were well below the recommended ambient
temperature of 18°C (ASAE 1991). The mean outside tem
peraturefor the hens ranged from -23.9 to 10.3°C. The mean
daily temperature in the grower barn was 17.1°C. No notice
able temperature differences greater than 1°C occurred
among the sampling locations in the barns due to the operat
ing ceiling mounted circulation fans.
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RESULTS AND DISCUSSION

Hen heat production

Table II shows the 24h average heat production rates, mea
sured directly, for the hens for each monitoring period.
Ventilated heat loss was the largest component in the heat
balance, ranging from 70% of total heat loss for the first two
runs to an average of 92% for the remaining periods. The
latent heat produced by the birds was obtained from ASAE
(1991). The remainder of the latent heat was assumed to be
building latent heat (Table II). This latent heat was assumed
to be part of the bird sensible heat used to evaporate the litter
moisture. Total heat production ranged from 3.0 W/bird at 16
days of age to 36.4 W/bird at 79 days. The total latent heat
was higher than the sensible heat in the brooder barn and
lower than that in the grower barn with the exception of the
first run. The percentage of building latent heat production to
total bird heat production in the grower barn ranged from 14
to 29%. The hens in this study reached market weight at 16
weeks which was 4 weeks earlier than previously reported
(Summers and Leeson 1985). A regression equation relating
total heat production to age was derived:

Y = -11.14 + 0.946X - 0.00512XZ (1)

where:

X = bird age (d),
Y= heat production (W/bird), and
R2 = 0.96.

Table III shows feed consumption rate per unit body mass.
The values are higher than those previously reported for
Large White hens (Jensen 1975). However, the total feed
consumed per hen was 20.9 kg which is lower than the
previously reported value of 21.4 kg (Jensen 1975). The
increasedfeed consumption rate resulted in increased growth
rate and the birds reaching market weight four weeks earlier.
This indicates that the extra feed consumed lowered the
lower critical temperature of the birds to the ambient temper
ature and therefore feed efficiency remained optimal.

Tom heat production

Table II shows the total heat production of the toms as
calculated from the heat balance equation. Maximum heat
production from the turkeys was 69.3 W/bird. Between 84
and 92 days of age, the turkey heat production appeared to
increase dramatically. Outsidetemperature averaged-28.8°C
during day 92 and supplemental heat was relatively low
during this period as a result of a fault in the heating system.
Turkey heat production appeared to increase to maintain a
mean ambient temperature that was similar to those of the
previous runs. The percentage of building latent heat produc-

Table II. Daily mean heat balance data for the hens and toms (direct calorimetry)

Age Ventilation Building Ventilation Supplemental Bird heat Bird Building
(days) (L-s'̂ bird"1) heat loss heat loss heat production

W/bird ..

Sensible Latent1 latent

(%)

Hen$ in brooder barn

16 0.11 2.5 6.9 6.4 3.0 0.4 1.2 1.4 (47)2
21 0.16 3.3 11.7 6.8 8.2 3.7 3.3 1.2(15)

29 0.20 2.2 13.1 3.7 11.6 4.8 3.7 3.1 (27)

36 0.38 1.5 15.8 3.6 13.7 5.5 5.1 3.1 (23)

44 0.37 1.8 21.1 2.4 20.5 9.6 6.2 4.9 (24)

57 0.66 3.0 25.8 4.4 24.4 11.9 5.4 7.1 (29)

71 1.07 2.2 28.6 0.0 30.8 17.8 8.6 4.4(14)

79 1.03 2.4 34.0 0.0 36.4 20.3 10.2 5.9(16)

94 1.70 1.0 28.7 0.0 29.7 16.1 6.5 7.1 (24)

Toms in grower barn

64 0.43 10.5 25.5 14.6 21.4 13.0 3.2 5.2 (24)

70 0.80 7.9 32.9 15.2 25.6 15.7 3.8 6.1 (24)

77 1.54 4.8 48.4 11.8 41.4 20.7 6.2 14.5 (35)

84 0.95 10.5 51.2 12.8 48.9 34.8 7.3 6.8(14)

92 0.84 11.6 54.1 4.4 61.3 44.1 9.2 8.0(13)

99 1.92 4.8 63.7 5.7 62.8 31.8 9.4 21.6(34)

106 1.85 7.4 67.5 5.6 69.3 43.5 10.4 15.4(22)

'ASAE (1991)
Building latent/bird heat production
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Table III. Indirect and direct heat production measurements, bird mass and feed consumption for the hens and toms

Age Indirect Direct Ratio Respiratory Bird mass Feed consumption

(days) (W/bird) (W/bird) direct/indirect quotient (kg) (g-d^/kgofbird)

Hens in brooder barn

16 2.6 3.0 1.15 1.07 0.3 251

21 6.8 8.2 1.21 1.05 0.7 185

29 11.2 11.6 1.04 0.97 1.0 106

36 12.0 13.7 1.14 0.93 1.5 90

44 17.6 20.5 1.16 1.02 2.0 75

Hens in grower barn

57 23.8 24.4 1.03 1.02 3.1 71

71 35.1 30.8 0.88 0.85 4.5 67

79 35.0 36.4 1.04 0.94 6.6 50

94 33.9 29.7 0.88 0.95 6.9 50

Toms in grower barn

64 19.0 21.4 1.13 1.01 5.1 78

70 28.8 25.6 0.88 0.80 5.9 99

77 37.0 41.4 1.12 1.03 7.0 97

84 48.0 48.9 1.02 0.87 7.8 85

92 60.4 61.3 1.01 0.89 8.8 60

99 64.7 62.8 0.97 0.92 10.0 54

106 66.8 69.3 1.04 1.00 11.1 74

tion to the total bird heat ranged from 13 to 34%. A regres
sion equation relating bird age with heat production (R =
0.98) was derived as:

Y= -158.19 + 3.72X + 0.148;r (2)

Equation 2 only applies to the last 6 weeks of the growth
cycle.

The meanambient temperature (12.9°C) was much lower
than that recommended (18°C). This should have caused an
increase in heat production and a decrease in growth rate if
growth energy was being utilized for heat production. How
ever, this batch of toms reached market weight (11 kg), 4
weeks earlier than usual. Summers and Leeson (1985) re
ported Large White male turkey weights and feed
consumption. They reported a growing period of twenty
weeks to reach 11 kg. Total feed consumed from hatching to
market weight was less than that reported despite the higher
feed consumption rate. Mean total feed consumption for the
toms was 27.3 kg/bird. Summers and Leeson (1985) reported
a total feed consumption of 33.1 kg/bird for a similar weight.
Feed consumption per kg of bird was higher than those
reported but occurred over a shorter growing period thus
resulting in less total feed. The cold temperatures in the barn
appeared to cause the birds to consume food at a faster rate
in order to lower their lower critical temperature to the ambi
ent temperature. Therefore, no growth energy was used for
heat production but rather the increased feed consumption
caused a faster growth rate. Further research is required to
investigate the role of ambient temperature in the heat pro
duction equation.

Diurnal ambient temperatures

Ambient temperature appeared to inversely influence heat
production. Figures 1 and 3 show a typical 24h heat produc
tion profile measured both directly and indirectly. Ambient
temperature profiles for these periods are shown in Figs. 2
and 4, respectively. Temperatures dropped during the night
period as a result of lower outside temperatures. The lowest
temperature for the entire period was approximately 9°C
occurring at 700h (Fig. 4). The highest value for heat produc
tion measured directly and indirectly occurred one hour later
(Fig. 3). Subsequent to this, temperatures increased and heat
production decreased. An increase in heat production ap-
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1. Heat production of hens measured directly and

indirectly at 71 days of age.
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Fig. 2. Hourly ambient temperature in grower barn at
71 days of age for hens.
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Fig. 4. Hourly ambient temperatures in grower barn at
77 days of age for toms.

peared to be in response to the lower ambient temperatures.
Bird activity appeared to be constant throughout the day and
night. Lights were operated continuously and feed was avail
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Fig. 3. Heat production of toms measured directly and
indirectly at 77 days of age.
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able at all times. If temperatures had remained near 18°C
during the night, a decrease in heat production would have
been expected due to less metabolic activity.

Indirect calorimetry

Direct calorimetry involves a heat balance whereas indirect
calorimetry is based on O2 consumed and CO2 released.
These O2 and CO2 values were used in an equation derived
by Romijn and Lockhurst (1964). This equation is:

HP =3.871 O2 + 1.194 CO2 (3)

where:

HP = heat production (kW),

02 = oxygen consumed (L/s @STP), and

CO2 = carbon dioxide produced (L/s @STP).

Ventilation rates were corrected to STP (0°C and 101.325
kPa). Table III shows the total heat production measured
directly and indirectly for the hens and toms. For the hens,
direct calorimetric values were on average 6% higher than
indirect while those for the toms were 2% higher. Figures 1
and 3 are typical plots showing the discrepancy between
hourly indirect and direct calorimetric values of heat produc
tion. The values for either method were seldom higher than
the other for an entire 24h period. In all but one case both
direct and indirect calorimetry followed the same pattern
over the whole period. Changes in heat production measured
indirectly were more dramatic than those measured directly.
The deviations between the two methods increased with large
hour-to-hour changes in heat production rates. Hourly differ
ences ranged between -12% and 21%. Indirect calorimetry
measured heat production by monitoring changes in gaseous
concentration, while direct calorimetry is based on tempera
ture difference. Once the birds increased heat production the
change in CO2 and O2 concentrations was noticed before a
change in temperature was sensed due to increased heat
dissipation from their bodies.

Also given in Table III are the measured respiratory quo
tients (RQ) which is the ratio of the volume of CO2 produced
to the volume of O2 consumed. This ratio is indicative of the
metabolic processes taking place or substrates being oxidized
in the body. An RQ of 0.7 suggests that only fat in the body
is being oxidized and, if only carbohydrates were being
oxidized the RQ would be 1.0. The average RQ for all the
measurements was 0.97. Research on turkeys is limited, so
these results can only be compared with measurements on
other types of fowl. Lundy et al. (1978) measured RQ values
between 0.95 and 1.03 for laying hens. The measurements in
this experiment ranged from 0.80 to 1.07; however Lundy et
al. (1978) conducted their experiment in a chamber with
controlled conditions. The hens and toms achieved market

weight four weeks earlier and had a higher feed conversion
(2.52) than that reported in the literature. High RQ's are
consistent with the high metabolic activity.

CONCLUSIONS

The following conclusions were drawn from this study:

1. Direct heat production ranged from 21.4 W/bird at 64
days of age to 69.3 W/bird at 106 days of age for the toms and
ranged from 3 W/bird at 16 days of age to 29.7 W/bird at 94
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days for the hens.
2. Mean heat production rates measured by direct calorim

etry were 2% higher than measured by indirect calorimetry
over the growth period for the toms while that for the hens
was 6% higher. Differences on an hour-to-hour basis ranged
from-12% to 21%.

3. Barn temperature was considerably lower than that
recommended for turkeys. The low temperatures appeared to
stimulate increased feed consumption and growth rate.

4. Feed consumption rates for Large White turkeys were
found to be higher than those previously reported. However,
as a result of faster growth rate over a shorter period of time,
total feed consumption was less than that reported.

5. The average respiratory quotient value was 0.97 with a
range from 0.80 to 1.07.

6. Heat production increased during the night in response
to lower barn temperatures.
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