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THE EFFECT OF ARTIFICIAL LIGHT ON REPRODUC-
TION IN POULTRY, WITH SPECIAL REFERENCE
TO TURKEYS

T. T. MILBY and R. B. THOMPSON
Oklahoma Agricultural Experiment Station, Stillwater

The practice of using artificial light to increase the length of day for
laying chicken hens during the winter months is not new. According to
Lippincott (1927) Dr. E, C. Waldorf used the method in 1895, Halpin se-
cured favorable results in increasing winter egg production from the ex-
perimental use of lights at Michigan Agricultural College as early as
1906. By about 1920 the practice was in general use commercially.

Card (1917) showed graphically the relation between temperature,
hours of sunlight, and egg production. Whetham (1933) followed this prin-
ciple further and noted that birds in the same latitudes in different parts
of the world showed the same characteristic production curves. It was
generally assumed that the longer day enabled the hens to consume more
feed (Lippincott 1927, Jull 1938, Lippincott and Card 1934). The latter
authors questioned this explanation, and Jull (1938) gave the true explana-
tion in another part of his book.

Bissonette (1930) partially clarified this problem when he published
the results of his researches with the European starling (Sturnus vulgaris).
He showed that the use of artificial light to supplement daylight would
cause the starling to become sexually active in the winter. The same
author (1933) reviewed the work to date on wild birds and mammals and
suggested that increased light absorption caused increased egg production
in chickens by stimulating the anterior lobe of the pituitary to produce a
hormone influencing the activity of the sex glands.

Burmester and Card (1939) were the first to demonstrate that extra
hours of light were not necessary for the hens to eat enough feed. In fact
they found that six hours out of the 24 was enough feeding time when a
mash ration was fed and even less was needed if the feed was in pellet
form,

Most of the experimenters with artificial lights for laying chicken
hens agree that winter egg production is increased, but production de-
clines in the spring below that of unlighted hens so that the total produc-
tion for the year is about the same. Apparently after a time the anterior
lobe of the pituitary becomes refractory to light and no longer produces
an increased quantity of hormone. Byerly and Moore (1941) have reported
that laying hens given 14 hours of light and 12 hours of darkness, a total
of 26 hours, apparently do not become refractory to light but continue to
lay at a high rate. Warren and Scott (1936) reported that the average
time from ovulation to egg laying is 26 hours. They stated that there
seemed to be a psychological factor causing the termination of clutches
when the last egg is laid late in the afternoon. If Byerly and Moore are
correct, then synchronization of the time required to produce the egg with



42 PROCEEDINGS OF THE OKLAHOMA

the length of day removes this psychological factor and enables the hens
to maintain a higher rate of production.

The Nebraska Agriculture Experiment Station (Anon., 1930) and Al-
bright and Thompson (1933) demonstrated that artificial light was ef-
fective in stimulating early egg production in turkey hens. Scott and
Payne (1937) confirmed this work, They reported that white and red lights
were effective, but that blue light (shorter wave lengths) did not produce
any effect on the hens. Turkey hens housed well but not lighted did not
lay any sooner than those not housed.

Wilcke (1939) reported that fertility was low during the early part of
the season in lighted pens, due to preferential mating. He found no dif-
ference in hatchability, though the number of hens in his pens was too
small to warrant extensive conclusions.

EXPERIMENTAL

In the fall of 1989 an experiment was inaugurated by the Oklahoma
Agricultural Experiment Station to determine the effect of artificial lights
on egg production of Bronze turkey hens, and the fertility and hatchability
of their eggs. Well-developed, early hatched pullets were divided at random
into three pens of 25 hens each. Feeding and management was uniform
for these pens except for the light schedule. The hens were mated to six
young Bronze toms, which were rotated among the pens daily. To remove
any possible effect of artificial light on the fertility of the toms, all of the
males were removed each evening to a separate pen. Here they were
given morning lights, The turkeys were housed on December 1. On De-
cember 7 the lights were started. Pen 4 was given morning lights (4 a. m.
to daylight), Pen 6 was given all-night lights, and Pen 6 was not given any
artificial light. All suitable eggs laid during January, February, and March
were pedigree marked and incubated under uniform conditions.

The egg production of turkeys in the three pens is summarized in
table I. In both years Pen 5 (all-night lights) responded most quickly to
the lights. The hens reached their peak of production in five to six weeks
after the lights were started. In Pen 4 laying was slightly slower in start-
ing and slower in reaching peak production. The first year Pen 4 main-
tained a higher rate of production throughout the season than did Pen 5
but the following year the results were reversed. Both years Pen 6, with-
~ out lights, was much slower to begin production, yielding fewer eggs dur-
ing the hatching season and for the entire year in 1940-41. A few of the
pullets were laying when they were housed December 1 and continued to
lay a few eggs through the winter even without lights.

The fertility and hatchability results are given in table II. The first
year there was not much difference in fertility, but hatchability was higher
in Pen 6. Both fertility and hatchability were depressed by a severe Jan-
uary cold wave. The cold did not have any appreciable effect on Pen 6
since most of the hens were not laying. The winter of 1940-41 was un-
usually mild and fertility was excellent in all pens. Eggs from Pen b were
lower in both fertility and hatchability than the average of all pens. An-
alysis of the records of individual hens indicated that the average in Pen
5 was reduced by a very few hens that had high egg production but with
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very low fertility and hatchability. The results probably reflect lack of
uniformity among the turkeys rather than differences due to treatment.

SUMMARY

Morning lights initiated egg laying in turkey hens about one month
after the lights were started, while all-night lights brought them into
production in about three weeks. All-night lights apparently produced
greater stimulation of the dnterior pituitary since the turkeys responded
more quickly and with a higher rate of production. The use of lights by
either method enabled turkey hens to produce many more eggs during the
hatching season than turkeys not lighted, and with one exception more eggs
during the entire year.

From the results obtained in this experiment it appears that fertility
and hatchability might be slightly lower when hens are given all-night
lights but the results are not consistent.
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TABLE I
Egg production per hen per month
Hatch-
Pen Dec. Jan. Feb. Mar. Apr. May June July Aug. Total ing
season?
4 1989-40 0 90 138 159 140 160 113 1.6 5.2 928 . 52.7
<. 1940-41 0 146 148 177 13.0 .1 5.6 3.2 0.4 784 - 60.1
] 1939-40 22 158 11,5 126 110 83+ 1.0 5.2 28 1759 509
1940-41 24 209 163 196 152 12.0 5.8 4.3 0.1 96.6 172.0
(] 1989-40 03 0.5 29 117 185 171 117 103 59 1759 30.6
1940-41 0.4 2.0 48 122 126 108 9.4 5.4 1.5 59.1 316
*Total for normal hatching season (January, February, March and April).
TABLE II
Fertility and hatchability

Hatch Total poults produced

Fertility of fertile eggs for the season

Pen 89-40 40-41 39-40 40-41 39-40 40-41

% % % %

4 75.9 94.4 654.4 65.8 264 486

[ 19.6 83.4 56.4 57.4 276 457

8 84.7 98.2 76.2 68.7 125 189
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