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of the environment, and (3) inter-
actions between these two.

In any program for comparison
such as the one involving a compar-
ison of the egg laying performance
of hens from different breeding
combinations, it is desirable to re-
duce the effect of the environment
(2 above) to a minimum. If all of
the stocks being tested are exposed
to the same variables (temperature
changes, etc.) valid comparisons
can be arrived at. Errors in compar-
isons that result from environmental
variables can be minimized by using
certain statistical tools.

Trials at Four Stations

It is much more satisfactory to the
poultryman if he can compare
original performance summaries,
such as egg production, before they
have been subjected to mathemati-
cal correction factors. On the other
hand, the correction factors them-
selves must be formulated, and the
most common method for doing this
is to attempt to reduce the variables
to one and use the value of this cor-
rection factor as a basis for recalcu-
lation. An example of this is found
in the experimental trials at four
substations in South Dakota (Cot-
tonwood, Eureka, Highmore, and
Newell) where the performances of
flocks of hens which were derived
from different breeding combina-
tions are currently being evaluated.

Facilities Standardized

In the trials with flocks at Cotton-
wood, Eureka, and Highmore, we
attempt to keep environmental
(non-genetic) variables low by
standardizing the facilities. Each
station has a hen-house divided into
four pens of equal size. Each pen
holds 60 hens and allows approxi-
mately 3% square feet per hen; the
flocks at each substation total 240
hens. Equipment is essentially the
same at each station. All of the hens
for these three substations are
hatched at the same time, in mid-
April, eliminating the necessity of
providing a correction factor for the
effect of different hatching dates
upon eventual egg production—and
there is a difference. Then, all of the
chicks are brooded and raised to-

gether; thus being exposed to the
same environmental fluctuations. At
housing time, they all are vaccinat-
ed and transported by truck from
the Experiment Station at Brookings
to the substations. Laying mash for
all of the hens throughout the lay-
ing year is prepared at Brookings
and all receive the same mash diet.

Although efforts are made to re-
duce variables to a minimum, some
differences are not subject to con-
trol. For example, each substation
has a different caretaker and there
are differences in structural materi-
als for the hen houses, in local water
content, and in length of time re-
quired to truck the pullets from
Brookings to the substation. Even
if all of the chickens were from a
common breeding stock, the four
pens of hens at Eureka would prob-
ably have different monthly aver-
ages than would the hens at Cotton-
wecod or Highmore. These differ-
ences in egg production, which are
due to environmental (temperature,
particularly) and interracting ge-
netic - environmental differences,
(which might be associated with
management), are subject to year-
to-year fluctuations but are usually
relatively small.

“Yardstick” Established

A policy in practice at the substa-
tions is to have a common stock at
two or more stations to measure
these differences, if they do exist.
The relative performance of these
hens (one pen of 60 hens at each of
the stations) is used to measure the
location differences. In 1955, for ex-
ample, single-cross hens from Rhode
Island Red SD-11 and Barred Plym-
outh Rock SD-21 were at each of
three substations. In addition, three
other mating types were distributed
at each of the stations. During the
1955-1956 test year, ten mating
types were represented at the three
substations. Any differences in the
common stock averages served to
measure the location differences,
and also served as a “yardstick” to
measure the genetic differences in
the other nine pens.

Averages for the SD-11 X SD-21
stocks are given in table 1; the num-
bers in parentheses represent indi-
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vidual pen deviations from the SD-
11 X SD-21 overall average for all
three substations. Table 2 presents
a similar comparison except that the .
values are averages from all four
pens at the substations rather than
from only the common stock (SD-11
X SD-21) pen.

Averages from each of the 12 pens
are included in table 3. It shows
that the individual pen deviations,
again in parentheses, are much
greater when compared to the sta-
tion averages than are the devia-
tions of a given control stock be-
tween stations as presented in table
1. The small deviations in table 1
increase confidence in the use of this
single-cross stock as a yardstick tor
purposes of comparison.

Random Mating at Cornell

Several years ago poultry geneti-
cists in the United States realized
that a common control stock which
could be distributed widely to ex-
periment stations in the nation
would serve a useful purpose. Sev-
eral strains of White Leghorns were
bred together over a 2-year period
at Cornell University. From this ori-
gin a large population of randomly
mated (without selection) chickens
has been established.

A flock of these Random Control
White Leghorns is maintained at
the South Dakota Experiment Sta-
tion at Brookings. During the 1959-
1960 test year, a pen of these pure-
bred controls was sent to each of the
four test stations; Highmore, Eure-
ka, Cottonwood, and Newell. Their
performances are recorded for
measurements of egg size, hen-day
production, adult weight, and
broody hens. The performance aver-
ages of the control stock are includ-
ed in table 4. A few correction fac-
tors are suggested by these data. At
Cottonwood, in 1959-1960, egg-size
was significantly higher than would
be expected. Consequently, a low-
ering of the values by approximate-
ly 1 ounce per dozen for each of the
four pens at Cottonwood would be
feasible. Similarly a raising of the
value for hen-day production is in-
dicated by the deficit deviation for
the Random Control White Leg-
horn pen at Cottonwood. It is inter-
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