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INTRODUCTION

The efficiency of broiler . production has increased
greatly in recent years and can be attributed to advance-
ments in the areas of breeding, management, nutrition, and
disease control. No single factor in any one of these
areaé can be said to account for the major share of this
increased efficiency but rather it is the combination of
a large number of factors such as breeding techniques, and
breed improvement, of improved management practices, and of
advances in nutrition and disease control,

The optimum combination of conditions or factors for
broiler production is seldom, if ever, realized. Informa-
tion which might have been considered adequate at the time
it was obtained may soon become out-dated. To continue to
increase the efficiency of broiler production, frequent
re-evaluation of management factors must be made and new
practices developed. It was with these thoughts in mind
that the series of experiments herein reported were de-

signed and conducted.



OBJECTIVES

Experiments were conducted to evaluate the effects
of a number of management and nutritional factors on the
performance of broilers. Factors studied were:

1. Age of the chicks when first placed under

brooders.

2, Floor space per chick'to five weeks of age.

3. TFloor space por chick to nine weeks of age.

li. The feeding of a tranquilizer.

5. The feeding of an estrogenic substance.

6. Debeaking at one day of age.

7. Intermittent vs. continuous feeding.

8. Size of feed trough.



LITERATURE REVIEW

The most commonly recommended floor space allotment
for broiler chicks is one sq. ft. per bird. There is a
wide variation among poultrymen in the amount of space they
allow each broiler chick, however. The determination of the
optimal space per chick is made difficult because of the
many factors involved. On no two broiler farms is it like-
ly that all of these factors would be the same. Among
these factors are: season of year, disease conditions,
litter condition, live and dressed quality of the birds,
housing costs, feed efficiency, feed and water space, and
size of the birds at market age.

The first report of an experiment conducted with
commercial broilers to determine the influence of the floor
space allowed was that by Tomhave and Seeger (1945). Floor
space allotments were .5, .6, .75, and 1,0 sq. ft. per bird.
In addition, range space was also provided. They report
that as floor space was increased rate of growth also in-
creased. Feed efficiency was not related to floor space.
There was a higher incidence of coccidiosis in the pens
where floor space per bird was less;

Mehrhof and O'Steen (1948) compared the performance
of broilers when .5, .75 and 1.0 sq. ft. per bird was

allowed. Range was also provided. The birds receiving



1.0 sq. ft. were the heaviest at 12 weeks of age while
those allowed 0.5 sq. ft. the lightest. Feed efficiency
was best at 1,0 sq. ft. Litter conditions were poorest
in the pen allowed only 0.5 sq. ft. per bird.

In a study on floor space reported by Heishman et
al. (1952), 0.5, 75, and 1.0 sq. ft. per chick were com=-
pared. Cannibalism, increased mortality, increased number
of culls, factors generally attributed to crowding, were
not encountered in this series of trials. Differences in
the quality of the dressed birds between the crowded and
uncrowded pens were not significant. Crowding did not
reduce average body weight.

In tests conducted during the Summer and Fall Thayer
et al., (1953) reported no differences in the growth rate of
broilers provided with .75 and 1.0 sq. ft. per bird.

Hartung (1955) compared floor space allotments of
5, 75, 1,0, and 1.25 sq. ft. per bird. As the floor
space increased there was a corresponding increase in body
weight, an improvement of feed conversion, and an increase
in the per cent of grade A carcasses. Litter moisture
decreased rapidly as space increased.

Brooks et al. (1958) conducted experiments during
Spring, Summer, and Winter to determine the effect of floor
space on broilers. The treatments were: .5, 1.0, 1.5, and

2,0 sq. ft. per broiler. There was a progressive decrease



in body weight as floor space per broller decreased but
these differences were relatively small up to the ninth
week. Feed was utilized most efficiently in the pens where
the broilers were provided 1.0 and 0.5 sq. ft. of floor
space each,

It was found in a study by Siegel and Coles (1958)
that space allotments of .5, .75, 1.0, and 1.25 sq. ft. per
chick had 1little, if any, effect on body weight or feed
efficiency at l}, 6, and 9 weeks of age. Litter conditions
were satisfactory under all conditions.

Growth rate of broilers decreased as population
density was increased in a study reported by Hansen and
Becker (1960). These workers provided .5, 75, 1.0, and
1,25 sq. ft. floor space per bird,

The use of tranquilizing agents in poultry produc-
tion is of recent interest. These drugs have been shoﬁn
to be capable of alleviating the effects of wvarious stress
factors in chickens as well as in other animals. As there
are many stresses affecting poultry, it is reasonable to
postulate that certain of the tranquilizing drugs may have
a practical place in poultry production.

The laboratory studies of Burger et al. (1959), Van
Matre et al. (1957), Huston (1959), and Weiss (1959) have
demonstrated that reserpine protected against acute lethal

heat stress both from the standpoint of extension of
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survival time and reduced productioh losses in the broiler
and laying bird. |

Reports of the effects of tranquilizers upon growth
rate of chickens are few., Garren and Charles (1957) found

1 and Miltown2 fed to White Leghorns at levels

that Sparine
of 125 and 250 mg./lb. of feed caused a reduction in body
weight. Serpasil3 treated White Plymouth Rock males kept
at high environmental temperatures showed a slight but
higher body weight over non-Serpasil fed males as reported
by Huston (1959), _
Burger et al. (1959) reported that chlorpromazine
fed to S. C. White Leghorn chicks at levels from 10-100 mg./
kg. of diet caused a slight but significant increase in
growth by the 2ljth day of age. This drug depressed growth
at higher levels. Chlorpromazine fed to New Hampshire
chicks at 5-10 mg./kg. of diet did not affect growth.
Reserpine fed to S. C, White Leghorn chicks at 0.5 mg./kg.

of diet produced a slight increase in growth rate by the

1Sparine is the trade name of Wyett Laboratories for
10(Y-dimethylamino-n-propyl)-phenothiazine hydrochloride.

2Miltown is the trade name of Wallace Laboratories
for 2-methyl-2-n-propyl-l, 3-propanediol dicarbarmate.

3Serpasil is the trade name of CIBA Pharmaceutical
Products, Inc., Summitt, New Jersey, for reserpine.



25th day of age but levels of 5.0-500.0 mg./kg. of diet
depressed growth.

Two estrogenic compounds, dienestrol diacetate and
diethylstilbestrol, have been used in poultry production.
Purported results from administering estrogens to chickens
are faster growth, better feed efficiency, and improved
carcass quality. At the present time it is not permissi-
ble to use diethylstilbestrol in the form of implanted pel-
lets in poultry.

Estrogenic substances mixed in the feed in moderate
dosages have had no effect, on the average, on Pfate of gain
in growing birds. Individual instances showing slight
depression have just about counterbalanced those where
slightly greater gains were reported. The gross efficiency
of feed conversion is usually somewhat reduced in estrogen-
treated birds. Of the various estrogens, dienestrol has
been most effective when given orally.

Broiler chicks fed dienestrol diacetate at the rate
of 10.)} mg./1b. of feed gained weight more rapidly to
four weeks of age than did chicks not receiving the estro-
gen in experiments reported by Stephens et al. (1961).

Feed efficiency and dressing percentage were also improved
by use of this compound.

The feeding of dienestrol diacetate to broilers by

Matterson et al. (1959) from five to eleven weeks of age
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gave a slight but positive increase in growth rate over the
control birds,

Lorenz and Bachman (19,7) reported slight stimula-
tion of total growth in 8 to 12 week old cockerels fed
dienestrol diacetate at the rate of 0.0l per cent of the
ration. Quisenberry and Kruger (19,,8) also obtained an
increased rate of gain, as well as greater feed consumption
.and increased net efficiency of feed conversion, by feed=
ing dienestrol diacetate.

The debeaking of broiler chicks has become a common
practice by many producers. There are two principle rea-
sons for debeaking broilers: to control feather picking
and to control cannibalism. These vices result in greater
mortality and lowered carcass quality. Growth rate and
feed efficiency may also be affected.

To be considered in the debeaking of chickens are
the factors of age of the birds, the method of removing
the beak, and the amount of the beak to be removed. Chick=
ens can be debeaked at any age. The correct age depends
upon such factors as the occurrence of cannibalism and
feather picking in the flock, and the amount of labor in-
volved. Cutting of the beak accompanied by cauterization
is the generally employed method. There are many varia-
tions pertaining to the amount of upper and lower portions

of the beak to be removed. Debeaking may range from the
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removal of the tip of the beak to removal of a majority of
either the maxilla or mandible or of both. These factors
are all important when evaluating the practice of debeaking
broilers.

In field tests involving 30,000 broilers Darrow and
Stotts (195&) removed approximately one-third to one-half
of the upper beak at 3 weeks of age. The results indieated
that debeaking reduced feather picking and that there was
an improvement in the percentage of A grade carcasses by
ll.h per cent, Feed conversion was improved by 0.l 1b.
per pound of gain., Average weight or mortality was not
affected., These workers also reported that debeaking at
one day of age resulted in no adverse effect on growth or
mortality.

Camp et al. (1955) reported that a block-type debeak-
ing, whereby one-third to one-half of the upper and lower
beak of broilers was removed at either one day or five weeks
of age, resulted in better growth of the males. The use of
a slanting type of debeaking in which approximately two-
thirds of the upper beak and one-third of the lower beak was
removed retarded growth rate,

Approximately 3,000 broiler type chicks were debeaked
by various methods in a study reported by Huston et al.
(1956). Debeaking resulted in a highly significant improve-
ment in feather score of brollers fed pellets but did not
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improve body weight or feed efficiency. These workers stat-
ed that it was found unnecessary to remove more than one-
third of the beak to prevent it growing out to normal length
by the time the chicks were 10 weeks of age. Tipping of the
beak reduced feather picking elmost as much as did other
methods.,

In a study on New Hampshire pullet chicks, Morgan
(1957) found that the removal of one-third or one-half of
the upper beak at one day of sge had no detrimental effect
upon growth rate to 8 weeks or 5 months. Mortality was
slightly less in the debeaked groups as compared to non-
debeaked birds.

Londale et al. (1957) present;d data indicating that
the removal of one-third maxilla and mandible of day old
broiler chicks had no significant effect upon body weight
or feed conversion. Removal of two-thirds maxilla and
mandible retarded growth.

The removal of one-third of the upper and lower beak
at one day of age resulted in no adverse effects from one
to ten days of age in a study on broiler chicks by Keene
et al. (1959).

In a study reported by Berry and Smyth (1959) using
21,00 day old broiler type chicks to ten weeks of age with
1l sq. ft. of floor space debeaking at ten days of age was

recommended over debeaking at one day of age. These workers



removed one-third of the maxilla at one day of age, one-
third of the maxilla and tip of the mandible seared at one
day of age, one-third each of the maxilla and mandible
removed at one day of age, one-third of the maxilla remov-
ed and tip of the mandible seared at ten days of age and
one-third of the maxilla removed at ten days of age. The
non-debeaked birds had the greatest mortality and the birds
debeaked at ten days of age had the least. Debeaked birds
had a lower body weight at marketing but gave a better feed
efficiency. Feed efficlency was better for the birds de-
beaked at ten days of age than those debeaked at one day of
age.

Reports 1n the literature of experiments relative to
the effects of periodic or intermittent feeding of chickens
upon growth rate and feed efficiency are few in number.
Burmester and Card (1939) found that when laying hens were
restricted to less than six hours of eating time per day
body weight and egg productien declined. Lepkovsky and
Puruta (1960) reported slower gains in S. C. White Leghorn
cockerels when they were allowed to eat for only a two hour
period each day as compared with ad libitum feeding.

Lepkovsky et al. (1960) found that chickens could be
"trained" to increase their feed intake when feeding time
was restricted. Chickens trained for several weeks to eat

their daily ration in a period of two hours daily consumed
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considerably more feed than did chickens trained for one
or two days. The "trained" chickens were found to have
developed larger cfops.

Examples of "conditioned reflexes" are well known
in animals., The cléssical example were fhe experiments per-
formed with dogs as reported by the Russian physiologist
Pavlov (1927). Instances where chickens have been trained
to react to a certain set of stimuli are known. Examples
of how chickens react to certain sounds are common knowledge
to most poultrymen, such as the response of chicks to the
clucking of a mother hen or to the clattering of automatic-
feed troughs.

The question of whether or not chickens might be
induced to consume additional feed by conditioning them to
a stimulus such as sound has not been reported,

While feeder space for broiler chicks has received
considerable attention in experimentation information per-
taining to the effects of feed trough size on broiler
performance 1s meager.

The practice of using large size feed troughs from
one day of age has apparently become a common practice among
broiler growers. This practice eliminates the expense of
purchasing the smaller troughs and the labor of exchanging
them for larger ones as the birds grow larger. No experi-
mental information was found, however, on the effects of

trough size on broiler performance.
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METHODS AND MATERIALS
Trial I

The purpose of this study was to obtain more infor-
mation on the effect of age of chicks when first placed
under the brooders, more efficient use of floor space and
the feeding of a tranquilizer on growth rate, mortality
and feed conversion up to 5 weeks and 9 weeks of age as
well as 9 weeks in the brooder house.

Three thousand and eighty-three broiler-type chicks
were sexed, debeaked, wingbanded, vaccinated intra-ocularly
with Newcastle and bronchitis vaccine. They were assigned
at random to treatments as shown in Table I.

Each of these treatments were condueted in duplicate,
Brooding pens were approximated 10 ft. by 12 ft. in size.
Shavings were used as litter.

The chicks were kept in standard size chick boxes and
recelived no feed or water prior to being placed under the
brooders, All chicks were two days of age when transferred
from the boxes to the brooders with the exception of groups
2 and 3. These groups were four and six days of age,
respectively.

Serpasil was fed in the feed to chicks of groups 8,
9, and 10 at the rate of 1 1lb./ton of feed. This level
provided 1 p.p.m. Of reserpine in the feed.

The chicks in group 6 received 1/2 sq. ft. floor
space each until they reached five weeks of age. They

were then divided so as to provide 1 sq. ft. floor space
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TABLE I

THE TREATMENTS, CHICKS PER GROUP AND GROUP NUMBER.
EXPERIMENT I

Group Chicks per

No. group Treatmentsl
1 120 Housed at 2 days of age
2 120 Housed at || days of age
3 11 Housed at 6 days of age
Iy 2li0 1/2 sq. ft. floor space per chick
to 9 wks
5 160 3/ sq. ft. floor space per chick
to 9 wks
6 21,0 1/2 sq. ft. floor space per chick
to 5 wks
1l sq. ft. floor space per chick
5 to 9 wks
7 160 3/l sq. ft. floor space per chick
to 5 wks
1l sq. ft. floor space per chick
5 to 9 wks
8 2L0 1/2 sq. ft. floor space peyp chick

to 9 wks plus tranquilizer

9 160 3/4 sq. ft. floor space pep chick
to 9 wks plus tranquilizer

10 120 l sq. ft. floor space per Shick
to 9 wks plus tranquiliger

1411 treatments were conducted in duplicate.

2Serpasil (Reserpine - CIBA) 1 lb./ton of feed.
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per bird from five weeks to nine weeks of age. The chicks
in group 7 received 3/h sq. ft. floor space per chick until
five weeks and at five weeks were divided so as to provide
1l sq. ft. floor space from five weeks to nine weeks of age.

The trough feeding space per bird was maintained
approximately the same for all groups throughout the experi-
ment .

Body weights were obtained at weekly intervals by
bulk weighing of a sample of 50 males and 50 females from
each pen until the sixth week. Groups of 25 males and 25
females were weighed weekly thereafter. At nine weeks after
housing, individual body weights were obtained. Individual
body weights were also taken of birds in group 2, which were
four days of age when housed, at the end of their nine-week
period in the brooder house and at which time they were nine
weeks and four days of age. Body weights were taken of
birds in group 3 after nine weeks in the brooder house and

when they were nine weeks and six days of age.

Trial II

This study was for the purpose of obtaining addition-
al information regarding the effects of holding chicks in
chick boxes prior to housing. A total of 550 broiler-type

chicks, hatched March 18, 1961, were involved.
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Groups of 50-100 chicks were removed from the boxes
at 2, 3, 4, 5, and 6 days of age and placed in chick start-
ing batteries as given in Table II. Feed and water were
available to the chicks ad libitum. The temperature under
the brooding units was maintained at 95° F, for the first
week and was reduced 5° F, per week until room temperature

was reached.,

At five weeks of age, the chicks were transferred
to growing batteries. Weights of individual birds were re-
corded at five weeks of age and again when the birds were
nine weeks old. Feed consumption and mortality records

were kept for each group of birds,

Trial TIT

In addition to continuing the study made in Winter
on the effect of floor space and feeding of a tranquilizer,
fThis study aimed at finding out the effects of debeaking
at one day of age, feeding of an estrogen (Lipamone) at the
rate of 1/3 1lb,/ton of feed and intermittent feeding with
and without bell at feeding time.

A total of 2,000 broiler-type chicks, hatched June
30, 1961, were involved in a series of nine treatments,

At one day of age, the chicks were sexed, vaccinated
for Newcastle disease and bronchitis by the intra-ocular
method and with pigeon pox in the wing-web. They were
then assigned at random to the treatments shown in Table IT

with a ratio of ;8 females to each 52 males.
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TABLE II

THE TREATMENTS, NUMBER OF CHICKS USED IN EACH TREATMENT

AND GROUP NUMBER. EXPERIMENT IIT

Group

No.

No. Chicks Treatments!
1 100 Debeaked at 1 day of age
2 100 Debeaked atr% day of age plus
tranquilizer in feed
3 200 .75 8q. ft. floor space per chick
N 100 Tranquilizer® in feed
5 100 Lipamone3 in feed
6 100 Large size feed troughsh from 1
day to 9 weeks
100 Intermittent feeding
100 Intermittent feeding accompanied
by electric buzzer
9 100 Control

lEach treatment was conducted in duplicate,

2Serpasil (reserpine - CIBA) fed at the rate of
1 1b./ton of feed.

3Lipamone (dienestrol diacetate) fed at the rate
of 1/3 1b. per ton of feed.

hTwo S-foot broiler finisher size feed troughs
were used,
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Each treatment was conducted in duplicate.

The chicks were housed in pens 10 by 15 feet with
wood shavings used for litter. A 1000 watt infra-red unit
served as a heat source in each pen.

Except where stated, the following conditions applied:
All chicks had 1.5 sq., ft. floor space each; each pen had
two 3 ft. chick size feeders for the first two weeks at which
time they were exchanged for li ft. feeders and these for 5
ft. feeders when the chicks were four weeks of age; water
and feed were available ad libitum. The tip of the beak was
removed from each chick at one day of age by cutting and
cauterizing with heat,

| In group 1l approximately 2/3 of the upper beak and
1/2 of the lower beak was removed at one day of age.

The tranquilizer Serpasil was fed in the feed to
groups 2 and lj at the rate of 1 1lb./ton of feed.

Group 5 received Lipamone* in the feed at the rate
of 1/3 1b./ton of feed.

The feed troughs used by groups 7 and 8 were the
5 ft. size. They were equipped with lids which automati-
cally opened and closed at intervals regulated by time
clocks. The troughs were timed to open every two hours and

to remain open for a period of 15 minutes. The troughs in
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the two pens comprising group 7 opened on the odd-numbered
hours while those of group 8 opened on the even hours., Two
electric bells,‘one adjacent to each pen, were wired to ring
continuously while the 1ids of the feed troughs of group 8
were open. The bells were also adjacent to pens of group
7 but the timing was such that the bells rang only when the
feed troughs of group 7 were closed.

Feed records were kept for each pen. Individual
body weights were obtained when the broilers were four weeks
of age.,

An all mash broiler diet considered nutritionally
adequate for optimal broiler growth was used in the three
experiments.

In those instances where data were analyzed, the
analysis of variance method according to Snedecor (1956)

and Duncan's Multiple Range Test (1955) were employed.
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RESULTS AND DISCUSSION

Age of chicks when housed

The effects of holding chicks in the chick boxes up
to six days post-incubation are shown in Tables III and IV.

It was found that chicks retained in chick boxes
without feed and water for as long as four days after hatch-
ing suffered mortality of li per cent. Mortality rate in-
creased rapidly, however, on the fifth and sixth day being
28 and 91 per cent, respectively. In the two experiments,
upwards of 50 per cent of the chicks had died prior to the
end of the sixth day in the boxes. It was observed that
dehydration and emaciation of the chicks were noticable
after about three days and was quite marked by the fifth
and the sixth day. It was also found that the percentage
of mortality occurring in the chick boxes was closely cor-
related to the percentage of mortality oeccurring after the
chicks were placed in the brooder pens. Over 90 per cent
of the chicks which survived their stay of six days in the
chick boxes succumbed after being transferred to the
brooder houses.,

Growth rate was also found to be correlated with the
number of days the chicks were held in the boxes. In
Experiment I (Table III) it can be seen that the chicks

held four and six days in the boxes grew at a less rapid



TABLE ITI

EFFECT OF AGE OF CHICKS WHEN HOUSED UPON GROWTH RATE AND FEED CONVERSION
EXPERIMENT I .

Age of Age of Chicks When Housed

chicks
(weeks) 2 days -l days 6 days
Av. wt.l (o0z.) Av. wt.l (0z.) Av. wto©t (o0z.)
1 2.7 2.0 | 1. |
2 501 308 2°5
ﬁ 8.4 6.5 .7
13.% 10.5 Te7
5 19. 16.3 11.8
6 i o 7
7 ° ° L]
8 ﬂl.h 39,% 33.9
9 Me 52.9 (58) 2,7 (45) 5.9 (2l)
| gﬁ 3.1 (57) .0 (52) ﬁ7’2 (29)
M + 8.0 (115)*% 7.5 (97)* 1.1 (53)*%
9 wks., 1In ' ' ’
brooder house 48.0 (115) hoJdr (97) W6 (53)
9 F.E.D 2.)0 2.36 1.75

1Weights through 8 weeks of age are for equal numbers of males and females.
Males - number in parentheses.,

3Females - number in parentheses.

Averages not underscored by same line are significantly different. P = .05.
SFeed efficlency - lbs. feed/lb. gain.

v
#Total number individuals.
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EFFECT OF AGE OF CHICKS WHEN HOUSED UPON GROWTH RATE,
MORTALITY, AND FEED CONVERSION.

EXPERIMENT IT.

Days of Age at Housing

2 3 L 5 6
In chick boxes
No. chicks 550 450 1400 350 210
% Mortality 0.0 0.0 0.0 2,8 Ll.6
In batteriles
No. chicks 100 50 50 50 100
% Mortality - 3 wks. L.oo 2.0 2,0 2h.0 91.0
6 wks. 5.0 6.0 Lh.0 28.0 91,0
9 wks. 5.0 6.0 Lo 28.0 91,0
Av. wt.l(oz.) :
at 9 wks, 39.5 38.0 36.5 35.5 33.0
At 9 wks, in the ‘
battery 39.5 39.5 38.3 39.0
Lbs. feed/lbs. gain 1.95 2.40 2.55 3.10 3.95

lAverages not underscored by same line are

significantly different.

P =

«05.
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rate for the first few weeks after housing than did the two
day group. By the time the chicks were nine weeks of age,
the group which was fasted for || days gave a mean body
weight which was not significantly different from the two
day fasted group. The mean weights of the two and four
day groups were significantly heavier than the six day
group at nine weeks of age. After nine weeks in the brood-
er house, the four day group had an average body weight
greater than the two day group. Thus the chicks held four
days in the boxes actually grew at a faster rate than did
those held for two days prior to housing. After nine weeks
in the brooder house, the six day group still weighed con-
siderably less than the other two groups. In Experiment II
(Table IV) at nine weeks of age, the two day group had the
highest body weight, the four day group was second best,
and thesix day group was poorest.

" The feed efficiency for the groups in the two experi-
ments are contradictory. In Experiment I (Table III) the
feed conversions for the two, four, and six day groups were
2.,0, 2.36, and 1.75, respectively. In Experiment II
(Table IV) the order of efficiency for the groups was re-

versed., No explanation for this reversal is offered.

Floor Space

The effect of floor space per chick is shown in

Tables V, VI, VII, VIII and IX. In the case of the groups
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with and without reserpine the best growth was obtained at
.75 sq. ft. floor space per chick. There was no significant
difference in the weights of the broilers receiving .5 and
1,0 sq. ft., each in the two comparisons (Tables V and VI).

Increasing the floor space at five weeks of age from
o5 to 1.0 sq. ft. per bird resulted in a significant in-
crease in welght at nine weeks when compared to the lot re-
tained on .5 sq. ft. per chick (Table VII).

Increasing the space allotment per chieck from .75
to 1.0 sq. ft, at five weeks did result in an increase 1in
weight as compared to the control groups but this differ-
ence was not statistically significant (Table VIII).

Under the conditions of this experiment, it was
found that the average weight per bird (Table V) at 0.5
sq, ft. and 1,0 sq. ft. floor space levels were not statis-
tically different. The average weights between birds
given 0,75 and 1.0 sq. ft. floor space levels were also
not statisticecally different. But the difference in the
average weights between birds at 0.5 and 0.75 sq. ft. floor
space levels was statistically significant at the five per
cent level of probability. These results, however, show
that though the average weight of birds at 9 weeks of age
at the 0.5 sgq. ft. floor space level is low, the total
quantity of meat produced in a given space 1s significantly

greater at the 0.5 sq. ft. floor space level.
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TABLE V

EFFECT OF DIFFERENT FLOOR SPACE LEVELS ON GROWTH
RATE AND FEED EFFICIENCY OF BROILERS., EXPERIMENT I.

Weeks in Sq. ft. floor space per chick
brooder 0.5 1.0 0.75
house Av. wt.l (oz.) Av. wt.l (oz.) Av. wt.l(oz)
1 2.7 2.7 2.7
2 500 501 5.0
a 8.2 8.1 8.3
13.0 13.3 12,8
5 18.6 19.6 18.9
6 27.8 22.2 23.7
7 3.2 2 .0
8 ﬁz.s ﬁl.h ﬁz.u
o W 51.7 (228) 2,5 (115) 3.8 (152)
F 3.y (229) -3 (118) 4.6 (158),
M 47.5 (h57)® 48,3 (233) h9.1 (310)
Lbs, feed ' :
Ths gain 2.21 2.4o 2.29

lyeights through 8 weeks are for equal no. of
males and females.

2Males ~ number in parentheses.
3Females - number in parentheses,

hAverages not underscored by same line are signifi-
cantly different. P = .05,

®TPotal number individuals.
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TABLE VI

EFFECT OF FLOOR SPACE WITH TRANQUILIZER! UPON GROWTH
RATE AND FEED CONVERSION, EXPERIMENT I.

Weeks in Treatments
brooder .5 s8q. ft. 1.0 sq. ft. 0.75 8q. ft.
house floor space floor space floor space
Av. wt.2 (oz) Av. wt.2 (oz) Av. wt.2 (o2)
1 2.8 2.9 2.9
2 5.5 5.7 5.5
a 9.2 Ay 3.2
13.6 o9 1.5
5. 20.8 21,2 19.7
6 25.; 26.9 2%.2
7 . 37.0 36.7
8 ﬁﬁ.a 6.1 .5
R o Em S
25 (UB0)  2oe7 (234 51.9 (299)*%
F.EC 2,09 2.35 2,35

1All treatments included Serpasil (reserpine - CIBA)
fed at rate of 1 1lb./ton of feed.

2wts, through 8th weeks are for equal no. of males
and females,

3Males - number in parenthesis.,
thmales - number 1in parenthesis.

5Averages not underscored by same line are signifi-
cantly different. P = ,05.

OFeed efficiency - lbs. feed/1bs. gain.

#potal number individuals.



TABLE VII

EFFECT OF FLOOR SPACE UPON THE GROWTH RATE AND
FEED CONVERSION OF BROILERS. EXPERIMENT I.

Weeks in Floor Space per Chick
Brooder 0.5 sq. ft. 0.5 sq. ft. to 5 wks.
House 1l day to 9 wks. 1.0 sq. ft. to 9 wks.
Ave wt.l (02.) Av. wt.l (oz.)
1 2.7 2.7
2 5.0 5.0
8.2 7.8
ﬁ 13.0 13,0
5 18,6 17.1
6 27.8 QE.O
7 a302 ﬁ- 08
; 22 (228) 2% (113)
9 5 .7 L
E3-LL (229) )514.6 (106)
Mo Pt 7.5 (U5T)F k5.7 (219)%
F.E.5  2.21 2,2l

1Weights through 8 weeks of age are for sexes combined.
2Males - numbers are in parentheses.
3Females - numbers are in parentheses.

hAverages not underscored by same line are signifi-
cantly different. P = .05.

SPeed efficiency - lbs. feed/lbs. gain.

*Total number individuals,
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TABLE VIII

EFFECT OF FLOOR SPACE UPON THE GROWTH RATE AND
FEED CONVERSION OF BROILERS. EXPERIMENT I.

Weeks in Floor Space per Chick
brooder «75 sq. fte. .75 sq. ft. to 5 weeks
house 1 day to 9 weeks 1.0 sq. ft. to 9 weeks
Av. wt.l (oz.) Av. wt.l (oz.)
1. 2.7 2.7
2 5.0 5.2
ﬁ 8.3 8.%
12.8 13.
5 18.9 19.0
: o s
7 . .
9 M Eﬁ.s (152) .3 (115)
g& .6 (158) 5.5 (105)
M+ ho.1 (310)%* 50.1 (220)%
F.E.S  2.29 2.y

lweights through 8 weeks are for males and
females combined.

2Females - number in parentheses.
3Males - numbers in parentheses,.

hAverages underscored by same line are not signi-
ficantly different. P = .05,

SFeed efficiency - lbs. feed/lbs. gain.

#Potal number individuals.
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These data when converted to ounces of meat pro-
duced per square foot of floor space showed that 90.&
ounces, 63.h ounces and h&.@ ounces of meat were produced
per square foot of floor space when chicks were giveﬁ 0.5,
0.75 and 1.0 sq. ft. of floor space each, respectively.

In Experiment III the chicks receiving 1.5 sq. ft,
floor space each were significantly heavier at four weeks
than those receiving .75 sq. ft. (Table IX).

Litter conditions were not considered good in pens
redeiving less than 1.0 sq. ft. per bird. Frequent stir-
ring of the litter in these pens was required. The plu-

mage of these birds was noticeably soiled.

Tranquilizer

The feeding of a tranquilizer, reserpine, in Experi-
ment I resulted in significantly heavier broilers at nine
weeks regardless of floor space allotments (Table X). In
Experiment III reserpine resulted in no significant differ=-
ence at four weeks of age (Table XI). When fed to debeaked
birds in this experiment slight but not significant reduc-
tion in weight was noted (Table XII).

Experiment III differed from Experiment I, from the
standpoint of the éffects of tranquilizer in two respects.

Experiment I was conducted during the Winter and floor space
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TABLE IX

EFFECT OF FLOOR SPACE UPON GROWTH RATE AND FEED CONVERSION
OF BROILERS TO FOUR WEEKS OF AGE. EXPERIMENT ITII.

Treatments
1.5 sq. ft. .75 sq. ft.
floor space floor space
~per chick per chick
Males
No. 108 102
Av. wt. (oz.) 17.9 17.1
FPemales
No. 89 99
Av. wt. (0z.) 15.9 15,2
Males & Females
No. 197 201
Av. wt.l (o0z.) 17.0 16.1
Lbs. feed/lb. gain 1.76 1.6L

lAverages not underscored by same line are
significantly different. P = .Ol.
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TABLE X

EFFECT OF FEEDING A TRANQUILIZER¥ ON THE WEIGHT OF
CHICHEB AT 9 WEEKS OF AGE AND AT THREE DIFFERENT
FLOOR SPACE LEVELS. EXPERIMENT I.

Sq. ft. floor space per chick
0.5 0.75 1.0
Av. wt.(o0z.)! Avewt. (o0z.)l Av.wt.(oz)l

With trang. 50.Lt 51.9 50.7
Without trang. 7.5 ho.1 1843

*3erpasil (reserpine-CIBA) - 1 1b./ton of feed.

1Weights through 9 weeks are for males and females
combined.
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TABLE XTI
EFFECT OF FEEDING RESERPINE UPON BODY WEIGHTS AND

FEED CONVERSION OF BROILERS FROM ONE DAY TG
FOUR WEEKS OF AGE. EXPERIMENT III.

Treatments
no reserpine reserpinel

Males

No. 108 100

Av. wt. (o0z.) 17.9 17.3
Females

No. 89 93

Av., wt., (oz.) 15,9 15.5
Males & Females

No. 197 193

Av. wt.2 (oz.) 17.0 16.14
Lbs. feed 1.76 1.97

Lbs. gain

1Serpasil (reserpine~CIBA) fed at the rate of one
1b./ton of feed.

2Averages not underscored by same line are signifi-
cantly different. P = ,05.
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EFFECT OF METHOD OF DEBEAKING AND THE FEEDING OF
RESERPINE UPON THE GROWTH AND FEED CONVERSION

OF BROILER CHICKS FROM ONE DAY TO FOUR
WEEKS OF AGE. EXPERIMENT III.

Treatments
2/3 upper and 2/3 upper and tip of
1/2 lower beak 1/2 lower beak beak
removed plus removed removed
reserpine1
Males
No. 103 99 108
Av. wt. (oz.) 17.5 17.8 17.9
Females
No. 96 93 89
AV. Wt. (OZ.) 11‘.08 1503 15.9
Males & Females
No. 2 199 192 197
Av. wt.© (o0z.) 16.2 16.6 17.0
Lbs. feed/lbs. gain 1.75 1.8 1.76

1Serpasil (reserpine-CIBA) fed at rate of

1 1b,/ton of feed.

2Averages not underscored by same line are

significantly different. P = ,05.
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allotments were up to 1.0 sq. ft. per chick. Experiment

ITI was conducted in the Summer with 1.5 sq. ft. floor space

per chick,

The feeding of Lipamone

Groups of broiler chicks fed Lipamone averaged 16.7
oz. at four weeks of age. Chicks receiving no Lipamone
averaged 17.0 oz. Differences between these groupe were
not statistically significant at the five per cent level of
probability (Table XIII).

One of the objectives for using estrogenic substance
in broiler production is to obtain a better carcass finish.

The broilers in this study were not evaluated for finish.

Debeaking
The broiler chicks that had 2/3 of the upper beak

and 1/2 of the lower beak removed at one day of age averaged
16.6 oz. at four weeks of age. The control groups, with
only the tip of the beak removed, averaged 17.0. This dif-
ference was not statistically significant (Table XII).

The seriousness of cannibalism in chickens and the
effectiveness of debeaking to control this vice 1is generally
unquestioned. No cannabalism was observed in either the
debeaked or control groups of this experiment; however, if
cannabalism had developed, it 1s the opinion of the author
that the debeaked birds would have suffered less from this
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TABLE XIII

EFFECT OF FEEDING LIPAMONE TO BROILERS TO FOUR WEEKS OF
AGE UPON GROWTH AND FEED CONVERSION. EXPERIMENT IIT.

Treatments
No Lipamone Lipamonel

Males

Noe. 108 103

Av., wt, (OZ.) 1709 17.5
Females

No. 89 92

Av, wt. (OZ.) 15.9 1508
Males & Females

No. 5 197 195

Av., wt.© (oz.) 17.0 16.7
Lbs. feed/lbs. gain 1.76 1.87

11/3 1b. per ton of feed.

2Averages not underscored by same line are signifi-
cantly different. P = .05,
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vice. The method of debeaking used in this experiment

resulted in a permanently debeaked chick. As the opera-
tion of debeaking can be more easily performed when the
chicks are one day of age it would appear the degree of
debeaking employed at this age should be recommended eith-

er for broilers or layers.

Intermittent feeding

Pens of chicks fed at intervals of two hours for
15 minutes per period were significantly lighter in weight
at four weeks of age than were the continuously fed con-
trols. There was no difference in average weight between
the groups with and without the electric bells (Table XIV).

It was observed that there was some degree of response
by the chicks to the ringing of the bells. When the troughs
would open and the bells sounded many of the chicks would
rush to eat. This was not true in the pens where the bells
did not ring when the troughs were open.

Intermittent feeding of chickens poses a number of
problems, each of which might alter the performance of the
birds. These are: the mechanics of operating the troughs,
thé frequency of feeding and the length of time allowed

each feeding period. These problems need elucidation.



TABLE XIV

EFFECT OF INTERMITTENT FEEDING OF BROILERS UPON GROWTH RATE AND
FEED CONVERSION AT FOUR WEEKS QF AGE. EXPERIMENT IIT.

Treatments
Continuous Continuous Intermittent Intermittent
feeding. feeding. feeding. . feeding.
Small trough Large Large Large troughs
to 3 wks. troughs troughs . plus bell
Males
No. 108 100 105 96
Av. wt. (0z,.) 17.9 17.3 16.5 16.3
Females
No. 89 ol 91 Bﬁ
Av, wt. (o0z.) 15.9 15.3 15,0 1.7
Males & Females
No. 1 197 19L6; 196 179
Av., wt.” (o0z.) 17.0 16.3 15.8 15.5
Lbs., feed
igst—gaia 1.76 1.79 1.90 1.97

lWeights not underscored by same line are significecantly different.
P = .05,

e
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Feed trough size

At four weeks of age, the average body weight of
the chicks having the large size feed trough from one day
of age was 16.3 oz. as compared to 17.0 oz, for the broil-
ers having chick size troughs to three weeks of age. The
differences (Table XV) are statistically significant at
the five per cent level of probability. The feed efficiency
for the two groups was quite similar, being 1.79 for the
large troughs and 1,76 for the small trough.

These results would indicate that the practice used
by some broiler growers of starting chicks with large size
feed troughs may not be conducive to best broiler perfor-
mances. Contamination of the feed by chicks is a poten=-
tial health hazard. It would seem that additional experi-
ments are needed to obtain more conclusive evidence on these

points.
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TABLE XV
EFFECT OF FEED TROUGH SIZE UPON GROWTH RATE

AND FEED CONVERSION OF BROILERS TO FOUR
WEEKS OF AGE. EXPERIMENT IIT.

Treatments

Chick size troughs1 broiler size

troughs
(3 ft. size) (5 ft. size)

Males

No. 108 100

AV. Wt. (020) 17.9 17.3
Females

No. 89 ol

Av, wt. (OZ.) 15.9 1503
Males & females

No. 2 197 19%

Av., wt.c (oz.) 17.0 16.3
Lbs. feed/lbs. gain 1.76 1.79

1Changed to intermediate size troughs at 3 wks.

2Averages not underscored by same line are
significantly different. P = ,05,
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SUMMARY

A total of 5,633 broiler-type chicks was used in a
series of three experiments designed to study the effects
of several management factors and non-nutritive feed addi-
tives upon performance. The results of these studies are
summarized as follows:

The mortality of chicks retained in chick boxes,
without feed or water, for four days was slight but increas-
ed rapldly on the fifth and sixth day. The per cent mor-
tality in the boxes was positively correlated with growth
rate and mortality of the chicks after being placed in the
brooder house.

In a Winter experiment, the most rapid growth of
broilers wéé obtained at a floor space allotment of .75 sqQ.
ft. while .5 and 1.0 sq. ft. per bird resulted in broilers
of weights statistically not different. 1.5 sq. ft. floor
space per bird gave larger average weights per chick than
did .75 sq. ft. at fourbweeks of age in an experiment con-
ducted during the Summer season. Increasing the floor space
from .5 to 1.0 sq. ft. per bird at 5 weeks of age resulted
in heavier broilers at 9 weeks. Increasing .75 sq. ft. to
1.0 sq. ft. per bird at 5 weeks did not improve growth rate

to 9 weeks,
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The data obtained in Experiment I on growth of
chicks to 9 weeks at 0.5, 0.75 and 1,0 sq. ft. floor space
levels when converted to ounces of meat per square foot of
floor space showed that 90.)l oz., 63.l oz., and 6.9 oz.
of meat were produced per square foot of floor space,
respectively.

The feeding of Serpasil at the rate of 1 1lb./ton
feed improved the growth rate of broilers to nine weeks of
age during the Winter months regardless of the floor space
allowed per chick. In a Summer trial where 1.5 sq. ft.
was alloted each chick, the tranquilizer slightly reduced
the mean growth rate to four weeks of age.

The‘feeding of Lipamone at the rate of 1/3 1b./ton
of feed did not effect the growth rate of broilers to four
weeks of age.

Removing 2/3 of the upper and 1/2 of the lower beak
of day-old chicks did not significantly affect the growth
rate td four weeks of age. The debeaking was considered
to have resulted in a permanent amputation of the beak.

The feeding of chicks at two hour intervals for 15
minute perlods reduced the growth rate to four weeks of
age. An electric bell sounding while the feed troughs
were open attracted chicks to the feed but did not alter

the chicks! growth rate.
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The use of broiler finisher size feed troughs for
chicks from one day to three weeks of age resulted in a
’ signifieant reduction in growth rate as ecompared to pens

having chick size troughs.
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