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Many studies have been published on
housing design and on heat and moisture
control for what are thought to be opti-
mum conditions for poultry. Some of the
most extensive work particularly in
regard to broilers has been done by Long-
house et al® at Beltsville, Maryland and
by Howes and Grub (1) at Auburn Uni-
versity, Alabama. Questions concerning
the influence of uniform temperature
versus fluctuating temperature, or the
relationship between temperature and
relative humidity on production are not
fully explored. Roberts (2) showed that
environment was a significant factor in
the early growth of the chicken and
Staley et al (3) found that accurate
environmental control was essential in
studying the early growth phase. This
need for more accurate control led to a
program for controlling poultry environ-
ment. The initial phase was the develop-
ment of a poultry environmental chamber
at the University of British Columbia that
provided for control of air temperature,
relative humidity, thermal radiation, air
velocity, and light intensity. Details of
the design and development of this en-
vironmental facility were reported by
Staley and Roberts (4). This paper
reports on the results of the first six
experiments on controlled environments
for poultry.

MATERIALS AND METHODS

A pilot study to test the influence of
temperature on early growth of the
chicken was carried out by randomly
dividing 40 male University of British
Columbia New Hampshire chicks (a
specific genetic line) into two groups.

o Longhouse, A.D., H. Ota, R.E. Emerson, and
J.0. Heishman, 1967. Heat and moisture
design data for broiler houses. AS.AE.
Annual Meeting Paper No. 67-422, Saskatoon,
Saskatchewan.
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One group was placed in the chamber at
84°F and 35 percent relative humidity.
The second group was placed under heat
lamps and brooded by conventional
methods in a floor pen.

In the pilot experiment, body weights
were taken every three days from hatch
to three weeks of age. At the end of three
weeks, one half of the birds in the cham-
ber were moved to the floor and one half
of the birds on the floor were moved to
the chamber and the test continued to
the end of the sixth week. A standard
broiler ration was fed ad.lib. to both
groups.

Six additional experiments were con-
ducted with the following modifications.
In test number one, the chamber tem-
perature was raised to 95°F and 50
percent relative humdity. In tests two to
six, the chamber temperature was started
at 90°F and 50 percent relative humidity.
In all tests, the chamber temperature was
decreased 3°F every 3 days for each test.
A uniform density was maintained at 35
birds per treatment by assigning females
as needed. At three weeks of age the birds
were moved from the chamber to the
floor where they were reared for an addi-
tional four weeks amongst the floor
reared birds brooded by conventional
methods. Individual body weights were
taken weekly to seven weeks of age and
weekly growth rates (or in the case of the
pilot study 3-21 day and 2142 day
growth rates) were calculated after
Roberts (2).

Body weight and growth rate data for
the pilot study and the subsequent tests
were analysed by multiple linear regres-
sion techniques. The following regression
equation was used:

Y =a+b1 (X)) tb2(X2)
b3 (X3) e (D
where, for the pilot study
Y: = 6-week body weight,
X1 = 3-daybody weight,

X2 = 3-21 day growth rate,
X3 = 21-42 day growth rate,
a = aconstant, and by, by, b3 are the

multiple linear regression coeffici-
ents.

and, for the subsequent tests,

Y = 7-week body weight,

X1 = 1-week body weight,

X2 = 1-3 week growth rate,

X3 = 3-7 week growth rate, and

@ ,bq, by and b3 have been defined previ-
ously.

RESULTS AND DISCUSSION

The results of the pilot experiment
expressed in terms of the regression equa-
tion are shown in Table I. The R? values
indicate the proportion of variation in
final body weight that can be explained
by the variables X1, X2 and X3. In all
environmental regimes, the 3-day body
weight, 3-21 day growth rate, and growth
rate from 21-42 days of age explained 91
to 99 percent of the variation in 6-week
body weight. For the birds that were
raised in the chamber, 3-day body weight
and growth rate from 3-21 days of age
explained 84 percent of the variability of
6-week body weight. For birds that were
raised on the floor, 3-day weight and
21-42 day growth rate were the principal
factors that explained variability in
6-week body weight (R? = 78%).

When birds were raised on the floor
for the first 3 weeks and subsequently
reared in the chamber, all variables signi-
ficantly contributed towards explaining
the variation in 6-week body weight.
When birds were raised in the chamber
and subsequently raised on the floor,
3-day body weight and growth rate from
21-42 days explained 77 percent of the
variability of 6-week body weight.

The average body weights and growth
rates for each variable in the pilot study
are shown in Table II. The average growth
rate from 3-21 days of age for those birds
reared in the chamber, and for those
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chamber birds which were subsequently
transferred to the floor, were essentially
the same. Those birds that were reared on
the floor, and-the birds that were reared
on the floor and subsequently transferred
to the chamber, had an average growth
rate during the early growth period that
was essentially the same, but was much
less than for those birds that were started
in the chamber. The average growth rate
of birds after being transferred to the
chamber was the same as those birds that
had been left in the chamber. The birds
that were transferred to the floor from
the chamber exhibited the same average
growth rate for the latter period as those
birds that had remained on the floor.

The highest average body weight (568
gms) was obtained by those birds that
had been raised in the chamber for the
entire period. This was in spite of the low
starting chamber temperature (87°F).
Birds that had been started in the cham-
ber and subsequently transferred to the
floor attained the next highest average
body weight (526 gms). Birds that had
been started on the floor and transferred
to the chamber were found to weigh 19
grams more in body weight over that of
their contemporaries who had been sub-
jected to a complete floor environment.
The benefits of the early chamber en-
vironment are shown by the 87 gm
advantage over those birds reared com-
pletely on the floor. When the floor birds
were transferred to the chamber they had
at least 3 weeks of the beneficial environ-
mental effect (growth rate = 2.79), but
this was not enough time to offset the
early influence of the floor environment,
as indicated by the 110 gm difference in
favor of chamber reared birds over floor
to chamber birds. The 3-21 day growth
period appears to have a greater influence
on 6-week body weight than the 2142
day growth period as indicated by the 68
gm difference in favor of the chamber to
floor over the floor to chamber reared
birds.

For birds raised in the chamber, the
early environmental variation was very
important in determining performance at
6 weeks of age. In contrast, birds that
were raised on the floor at any period of
the test showed an influence of the floor
environment.

It appears that the early growth phase
is very sensitive to environmental condi-
tions. This sensitivity has a pronounced
influence on the subsequent performance

TABLE 1.

MULTIPLE REGRESSION ANALYSES OF PILOT STUDY

. ) 3 day Growth Rate 9
PP weight 3=21 . 21-62 R
(Xl) (X2 (X3) (%)

Chamber (C) + + + 99
+ + 8L

+ 4N 68

Floor (TF) + + + 91

+ + 78

F to C + + - gy

C to F + + + 99
+ - 66

+NS + 79

NS Not significant

TABLE II. AVERAGE BODY WEIGHTS AND GROWTH RATES FOR EACH
VARIABLE USED IN THE PILOT STUDY
Variable Variable Name Chamber Floor CFl Fcz
Xl 3-day body
weight (gm) 51 50 49 47
X2 Growth rate
3-21 days 2.4Y4 2515 2.49 4P
X3 Growth rate
21-42 days 2.72 2.42 2.48 2.79
Y 6-week body
weight (gm) 568 439 526 458
Sample
Size 10 9 10 10
1. Birds raised 3 weeks in chamber and transferred to floor
pens.

2. Birds raised 3 weeks in floor pens and transferred to

chamber.
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