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THE OHIO POULTRY: INDUSTRY
Robert E* Cook

The poultry industry in Ohio is currently producing approximately
$90 million in income at the farm level and contributes well over $200
million to the total economy of the state when considered as a total
industry* The industry is changing and growing at a very rapid rate,
with the development of integrated, coordinated operations which are
organized much the same as any commercial industryc It is anticipated
that the industry will continue to play a more important role in Ohio's
total agricultural economy and will grow at a much more rapid rate
than many other agricultural industries•

The staff of the Poultry Science Department located both at
Columbus and Wooster recently reviewed our total research, teaching,
and extension programs and developed an overall plan for building a
strong department which can be of real service to the dynamic, growing
poultry industry in Ohio* In this basic plan, we propose to develop
areas of research excellence in the department and strengthen our
service to help develop the industry* The areas of concentration which
we are working to develop are: (1) research excellence in avian phys-
iology 9 (2) economic information to use as a basis for industry growth,
and (3) reorganization of extension personnel as specialists in specific
areas*

This program for development should allow the department to build
a staff and program which will be of greatest value to the industry*
Members of the industry are encouraged to consult frequently with
members of our staff who are specialists in various areas of poultry*
We are sincerely interested in aiding the Ohio poultry industry and
have as our main objective l!to improve the competitive position of
the Ohio poultry industry relative to other areas and products * f f



LIGHTING TURKEYS FOR MAXIMUM REPRODUCTIVE PERFORMANCE

Keith Io Brown

The year-round production of hatching eggs is becoming more and
more commonplace as a result of the increased demand for turkeys
during the entire year* Now, in addition to a demand for year-round
production of light weight turkey roasters, there is an increasing
demand for the large torn turkey for further processing on a year-round
basis« This means the industry must be able to produce hatching eggs
efficiently 12 months of the year0

This paper gives background research material, recommended light-
ing procedures based upon current knowledge, and areas of research
needing further attention *

Many investigations on lighting turkeys for egg production have
been concerned with providing long days of approximately llj. hours
during the winter months to spring«hatched turkevs0 Since the reports
of Marr at al (1956) and Harper and Parker (1957/, the emphasis on
research has changed and is now directed toward getting out-of~season
poults from fall-and winter~hatched poults« In their reports, it was
shown that winter-hatched turkeys are normally refractory to long days
unless given a special pretreatment involving a short day of 9 hours
for a period of 3 to ij. weeks» This was done when the hens were 22 or
2l| weeks of age*

Restricted photoperiods have been studied singly by the following
investigators: Leighton and Shoffner (196lb) and Brown and McCartney
(1961}.) used 6 hours; Marr et al (1956) and Leighton and Shoffner
(196la) used 8 hours; and Harper and Parker (1957) and McCartney et al
(I960) used 9 hours * Wilson et al (1962) studied restricted photo-
periods of ij., 6, and 8 hours; ages of restriction ranging from 16 to
30 weeks; and increments of light increase from 6 to 10 hours 0 Qgasa-
wara et al (1962) studied the effects of restricting light during the
adolescent period on reproductive performance in both males and females
subsequently exposed to 12-, ll|.-* and 20-hour days*

In addition to the variables studied above9 the studies have been
conducted on a number of different strains of turkeys0 So a single
recommendation for lighting turkeys is difficulty However, some
general conclusions can be made*

Pirst^ it is apparent that regardless of the strain, the light
increment (i.e. the difference in hours of light during restriction
and hours of light during the subsequent long day) should be 8 hours»
When smaller light increments were used, poor egg production resulted*

Second, the length of day during the restriction period should
be 6 hourso Four-hour days during the restriction period resulted in
low egg productiono Eight-hour or longer days during the restriction
period followed by ll̂ -hour days resulted in poor egg production. This
can be partially corrected by increasing the length of day to 16 hours
or longer when lighting the hens for egg production o However, the



TABLE 1.—Effect of Age on Egg Production in Two Strains of White
Turkeys (16 week production).

Approx. age
of 1st egg

31

32

33

3U

Large
Ho. Eggs

U5-3

148.9

ia. 5
53-7

White
Egg ¥t.

33.0

33.1

31.3

80.7

Egg
Wo . Eggs

62.9

59. h

61.6

65.6

Line
Egg Wt.

75-9

76.5

72.9

71.6

evidence indicated that long day length results in the turkey hens
becoming refractory, with resulting lower egg production.

Third, the length of daylight used to stimulate egg production
should be 1̂  hours. Twelve-hour days and 20-hour days have resulted
in lower egg production than ll|.-hour days.

Fourth, turkey strains differ in the earliest age at which they
should begin laying. The Beltsville white turkey can be lighted to
begin laying at 30 weeks of age, whereas the broad-breasted bronze
should be 35 weeks of age. Recent research at this Center (Table 1)
indicates that the large broad-breasted white turkey can be stimulated
to begin laying at 3̂  weeks of age and the Ohio egg line as early as
31 weeks of age.

Fifth, the period of restriction to a 6-hour day should be no
less than 5 weeks. Longer restrictions are not harmful. Table 2
provides general light recommendations for inducing egg production
at any time of the year.

TABLE 2.—Recommended Lighting Schedule for Year-Round Egg Production

Strain

Beltsville White

Broad Breasted Bronze

Large Whites

Age To Restrict
to a 6 hr. day

21 weeks

21 weeks

21 weeks

Age to Light
to a 1U hr. day

27 weeks

32 weeks

31 weeks

Age of
First Egg

30 weeks

35 weeks

3k weeks



It is recommended that this procedure be used on all flocks at
any season of the year* Since winter days (natural light) are longer
than 6 hours, better egg production should be attained with this
schedule even during the winter months* The long period of restric-
tion for the large turkey may not be necessary* However, during the
spring months the large turkey will begin to develop sexually* If
these hens are restricted as late as 26 weeks of age during the spring
months (natural daylight), they will molt* It is the author8s opinion
that it would be better to restrict hens at 21 weeks of age and prevent
this premature sexual development and subsequent molto

It is suggested that all breeder stock should be reared in con-
finement so that onset of lay can be controlled preciselyo With this
procedure at the Research Center«> it has been possible to obtain good
reproductive performance from September through June0 Egg production
in July and August tends to be down approximately 20 percent9 probably
due to warm weather0

Based on current information,? no light restriction for the male
turkey is required* However^ the male should be placed on a ll|-hour
day at least 3 weeks before the hens are lighted to a l̂ -hour day to
insure an adequate semen supply*

Future research needs to be directed to the optimum lighting
procedures during the growing period0 Research is also needed to
determine the optimum environment for reproductive performance so the
hatching egg producer will have information on the type of housing
required for year-round production^ If the cost of providing optimum
environment for summer production proves prohibitive9 perhaps it will
be possible to devise rations which are particularly suited to warm
weather egg production* These are some of the areas which need the
attention of turkey research workers in the near future*
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FEEDING THE BREEDER TURKEY"

S» P. Touchburn

This report is devoted largely to the feeding of hen turkeys*
Limited information on the feeding of toms is also included.

Growing and Ho IdjLng. Rat ions

How should young birds be fed during the growing stage and the
subsequent holding period^ generally considered to be from 20 weeks
of age until onset of production at 3k- weeks of age or later? Anderson
et al (1963) fed large type white hens 81$ of ad libitum consumption
from 12 to 2l± weeks of age* This growth restricting treatment resulted
in increased hatchability and improved feed utilization for egg pro-
duction* Similar restriction during a holding period of 2ij.«i}.0 weeks
gave no improvement in hatchability0 Birds restricted at this later
age consumed greater quantities of the subsequently fed breeder diet,
thus eliminating the advantage of reduced feed cost to that point0

In a series of experiments conducted at the Research Center with
medium type white turkeys, no advantage could be found for restricting
the nutrient intake during the growing period* Three methods of re-
stricting nutrient intake were compared0 The first was manually
restricting daily consumption to 70$ of full feed* The second was
feeding a high fiber (60$ ground oat hulls) ration. The third was
addition to the grower feed of \% of MAM-100P a chemical established
as distasteful to the turkey* In the first year these treatments
were applied from 18 to 28 weeks of age and in the second year from
12 to 28 weeks of age*

All methods of restricting nutrient intake effectively restricted
growth rate, primarily affecting soft body tissue with little or no
effect on skeletal growth« However, they all resulted in decreased
egg production which was closely correlated with body weight at start
of egg production*

In the third year of the study, manually limiting intake to 80$
of full feed from 12 to 2lj. weeks of age caused a depression of egg
weight and possibly also of hatchability a The disagreement of these
results with the improvement in hatchability reported by Anderson
and co-workers may be explainable on the basis that their experiments
were conducted with large type turkeys while those here were conducted
with a medium type birdo

A very high energy (10$ added fat) ration fed from 12 to 29 weeks
of age increased egg production but decreased fertility and egg weight•
Supplementation with a protein-building hormone (SC-11585>) from 20 to
29 weeks of age resulted in increased production and a tendency to
greater fertility and hatchability* with no adverse effect on egg
weight• Results with this compound have not been repeatable but the
original results indicate future possibilities when the physiological
conditions affecting the action of the compound are better understood0



TABLE 1.--Effect of Feed Intake Restriction on Body Weight of Tom Turkeys (Ibs.)

Age in "i/feaks
12 16 20 2k

Full Fed

80$ Full Fed

6.6

7.2

11.9 15-9

10.9 l£.l

21.0

18.9

These results indicate that using growing or holding rations
high in fiber or otherwise restricting nutrient intake of hens should
be avoided. Unless further research changes the picture, the best
and the most economical recommendation is to feed regular starter,
grower, and finisher rations, and to continue a lif.ji? finisher ration
through the holding period* Replacement poults should be obtained at
a time which will allow them to be brought into egg production as soon
as possible after 3̂  weeks of age. This is the best way to avoid
unnecessary cost of feeding during a long, non-productive holding
period.

The results of one experiment with growing toms suggests that the
situation with this sex may be entirely different. Duplicate pens of
toms were fed the growing rations from 12 to 2I| weeks of age, either
free choice or restricted daily to 80$ of the consumption of the free
choice groups.

Table 1 shows that by 2l± weeks of age the restricted-fed toms
averaged 2 pounds lighter in weight than those consuming the feed at
will. The results in Table 2 show that restricting nutrient intake
from 12 to 21̂  weeks of age brought about an increase in semen pro-
duction, whether recorded as volume or on the basis of a score of 1
through ij.. This latter method was employed because in some individuals
the volume was not easily measurable due to the limited amount and
the viscous nature of semen.

Breeder Rations

The breeder ration should be fed starting at least 1 month before
onset of egg production. Best recommendations to date are for 16 to
18$ crude protein content and a calorie-protein ratio of 51j- to 60 in
terms of productive energy. Addition to the feed of at least 2% fat
seems to offer one means of minimizing the body weigjht loss during
the peak production period.

Anderson (196ij.) reported that production and hatchability on a
11+.. 5$ protein, 1310 M.E. calorie per pound ration were improved by
addition of \$> tallow. He suggested that the increased calorie intake
may have resulted in improved protein utilization. These hens were
housed in open-front breeder pens which presumably provided minimal



protection against the cold winter weather in Massachusetts. This
ptfints out the possibility that the C/P ratio might be varied to suit
the temperature in the breeder pens. However, more research is needed
to ascertain whether egg production can be improved by a diet which
prevents the usual body weight loss during the peak laying period.

Recent developments in research have led to changes in mineral
levels of diets fed to breeder hens. Jensen et al (1963) reported
the results of one feeding trial in which a dietary level of 1.75* ,
calcium appeared adequate for breeders. Diets containing 2.5 or 3«25/»
calcium yielded significantly lower hatchability, whereas one contain-
ing only 1% calcium significantly depressed egg production and shell
color.

In a similar experiment, Balloun and Miller (196W obtained the
best hatchability with diets containing 2 and 2.5$ calcium. Levels
of 1.5$ and 3.0$ significantly depressed hatchability but did not
adversely affect egg production or egg size. Shell color was decreased
on the 1.5$ calcium diet, indicating that normal shell formation may
have been hindered.

In an attempt to repeat the earlier results, Jensen et al (1961j.)
conducted two experiments with the same strain of broad-breasted bronze
turkeys. Contrary to the earlier results, they found no differences
in egg production, efficiency of feed utilization, or hatchability
among diets ranging in calcium level from 1.75 to 6.25$ but the 1.75$
level appeared to bo minimal. The limestone used in these experiments
was a different sample from that of the first test but was obtained
from the same supplier. Attempts to explain the discrepancy through
differences in trace mineral content of the limestone samples were
unsuccessful.

THA.BEE 2.— Effect of Feed Intake Restrictions of Toms from 12 to 21* Weeks of
Age on Semen Production.

Ave. Semen Volume, cc. Rep. 1

Rep. 2

Ave.

Ave. Seme;: Score* Rep. 3,

Rep. 2

Ave.

Full Fed

0.12U

0.108

0.116

2. all

2. Oil

2.1U

80£ of
Full Fed

0.136

O.llj.0

0.138

2.51

2.68

2.59

*Visual score of volume from 0 to U.
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Naber et al (1963) have shown that some as yet undefined differ-
ences in limestones can have an effect on egg production of chickens*
For this reason, one should apply caution when tempted to increase
dietary calcium levels in efforts to improve shell quality* Jensen
and co-workers used a phosphorus level of 006$ and Balloun and Miller
used 0,85$*

Atkinson et al (196I|J conducted two experiments with breeder
turkeys * They found that the best reproductive performance in cages
was obtained with diets containing 2o$l$ calcium and 006l$ phosphorus0
The best performance in the floor pen study was obtained with dietary
levels of 3*08$ calcium and 0075^ phosphorus0 These studies were not
exactly comparable and did not justify conclusions concerning require-
ments for cage vs• floor~housed hens0

Potter et al (1966) in two experiments fed levels of 0099, Io77,
! and 3*33$> calcium to breeder turkeys0 Their results show that

the lowest level depressed egg production and possibly hatchability,
whereas shell weight and thickness generally increased with increasing
levels of calcium in the dieto Mo differences could be detected be-
tween dietary phosphorus levels of 0*61$ and 0»82^0 The best recom-
mendation would appear to be levels of 2025 to 2*%% calcium and 0*7
to Q0Q$> total phosphoruso All of this should be incorporated into the
complete mixed feed, with no supplemental feeding of oyster shell or
other sources of calcium to avoid the possibility of excessive calcium
intake by some individual hens0

A separate ration for breeder torn turkeys has been fed at the
Research Center during the past year with good resultso This involved
modification of the hen breeder ration to meet the requirements of
the toms * It was based on the assumption that since toms do not lay
®ggs, their requirements for protein and calcium would logically be
lower than those of hens* Thus, the torn breeder diet was formulated
to contain 15*8$ protein and 0*9$ calcium* The lower calcium level
might possibly reduce the incidence of leg problems with the heavy
toms during the breeding seas on e With natural mating when toms were
intermingled with the hens, such a ration was not feasible0 However,
the widespread reliance on artificial insemination today provides the
opportunity to use a separate breeder ration for toms0

The need to incorporate unidentified factor sources in rations
for breeder turkeys has been generally recognized for some time* Re-
search at this institution has demonstrated that supplementation of a
simplified corn-soybean meal diet or a purified glucose-isolated soy-
bean protein diet with 2% dried fish solubles improves the hatchability
of the eggs produced and the early growth rate of the poults hatched
from these eggs* Hatchability data are presented in Table 3* The
lack of response to 1$ dried whey product, fed as a supplement to both
basal diets, is interesting in light of the fact that when the same
sample was fed at the same supplemental level in poult diets, it pro-
duced a significant increase in l^-week weights of poults 0 Responses
similar to those of the intact fish solubles were obtained in subse-
quent experiments by supplementing purified basal diets with the water
soluble or methyl alcohol soluble fractions of dried fish solubles
(Tables ij. and 5)«





Variability in results of tests of unidentified factors has been
attributed partly to the possibility that corn and soybean meal samples
contain variable quantities of one or more unidentified factors0
Kratzer et al (1961̂ .) have shown that soybean meal contains a factor
capable of increasing early growth rate of poults fed tmrified diets
and that it also contains an antiperotic factoro Griffith et al
(1966) found that unheated soybean flakes contained two unidentified
factors * The first was easily extractable with water and when fed to
chicks gave a significant increase in growth over that of the basal
diet* The second, which remained in the water extracted residue* in-
creased the availability of phosphorus from anhydrous dibasic calcium
phosphate (CaHPO^) in a purified diet*

The recently revised Nutrient Requirements of Poultry (1966)
indicates a vitamin A requirement of I8l8 TJoSoPo units per pound of
turkey breeder diet* Jensen (1965) reported that 1000 to 1600 U0SWP*
units per pound were adequate for maximum egg production and hatch-
ability* These results are in agreement with earlier findings of
Stoewsand and Scott (1961).

The current Research Center formula calls for addition of 2000
UoSoPo units of vitamin A per pound of diet* With the naturally
occurring vitamin A and its precursors in the diet* this allows ample
safety margin for this, the most unstable of the vitamins0

Jensen et al (1956) presented evidence indicating the need to
supplement practical turkey breeder rations with vitamin E* They found
the requirement to be 13•6 International units per pound of feed* The
present breeder formula at the Research Center calls for the addition
of 8 milligrams of alpha tocopherol per pound of feed, which supple-
ments that contributed by the other feed ingredients to the point where
an ample margin of safety is providedo

The choline requirement of the turkey breeder diet is 1̂ 50 milli-
grams per pound* Balloun and Miller (1961|.b) obtained no differences
in reproductive performance among groups fed diets in which choline
levels were 200, 4,00, or 600 milligrams per pound* Ferguson et al
(1961) demonstrated the need for most of the other B-complex vitamins
in the diet of the turkey hens„ A deficiency of one or more of the
B vitamins led to decreased feed consumption0 Riboflavin and pyri-
doxine deficiencies resulted in cessation of egg production after 8
weeks, while a sudden drop in production occurred after 12 weeks of a
pantothenic acid deficiency,, Hatchability was zero in the absence
of dietary biotin or riboflavin and low in the absence of the others
of the B complex*

The precise requirement levels for many vitamins have not been
worked out for breeder turkeys, In many cases the levels used have
been those established for breeding chickens or for starting poults »
Much research remains to be done on the nutrient requirements of the
breeder turkey*
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A COMPARISON OP METHODS FOR ARTIFICIALLY INSEMINATING TURKEYS

Karl E* Nestor and K. I. Brown

Low fertility is a serious problem in producing turkey eggs, even
though most turkeys are artificially inseminated. Generally, the
fertility of turkey eggs is relatively high at the beginning of the
breeding season and then declines as the season progresses.

Several factors may be responsible for the decline in fertility
with time. Among these are faulty insemination techniques and mechan-
ical spread of infectious organisms from hen to hen by the insemination
technique.

Many turkey hatching egg producers are now using a disposable
plastic tube for inseminating in order to prevent spread of disease *
Although the use of the tube method has become an established practice
commercially, there has been little experimental evidence to show that
it is a superior method.

Unpublished data at the Center indicate that fertility data
obtained at the beginning of the laying season may be misleading*
Semen treatments may result in good fertility early in the season but
relatively poor fertility late in the productive period.

An experiment was conducted to determine the influence of method
and frequency of insemination on turkey fertility late in the laying
season when fertility is normally low. The methods of insemination
compared were the syringe, tube, and glass rod.

With the syringe method, semen was inseminated by means of a
0.25 cc syringe.

The tube method differed from that being used commercially in
two aspects. In this experiment the tube was attached to a 3-foot
length of flexible plastic tubing and the semen was blown into the
oviduct by mouth* Commercially, the semen is usually blown into the
oviduct by some mechanical device* In commercial practice the tubes
are usually discarded after insemination, with one tube being used to
inseminate one hen. In this experiment the tubes were washed and
re-used. They were washed in detergent water, rinsed in distilled
water and then allowed to soak in a 95$ ethyl alcohol solution for at
least 1 day* After soaking, they were dried and re-used *

A glass rod with a small concave cup on one end was used with the
glass rod method. The end of the rod with the cup was dipped into the
semen and then inserted into the oviduct of the hen and wiped clean.

The syringe and rod methods, as used in this experiment, would be
conducive to the mechanical spread of disease from hen to hen since
repeated inseminations were made with the same syringe or rod. A
different clean tube was used for each hen with the tube method.

Data collected in several fertility trials are presented. The
hens used in all trials were from a line selected for and exhibiting



high egg production* Two different flocks of this line were used.
Flock A was used for trials 1 and 2 and Flock B for trials 3 and 4*
The semen used in all trials represented a pooled sample from 20 to
30 males* A different aliquot of the pooled sample was used for each
treatment* The semen was collected and held at 15° C* during insem-
ation*

Trial 1

The treatments compared in this trial were weekly and biweekly
inseminations and rod and tube methods of insemination * The trial was
conducted for a 6-week period during the 10th to 15>th weeks of pro-
duction*

The tube method resulted in higher fertility than obtained with
the rod method (Table 1)* This was true with both weekly and biweekly
inseminations* However, the differences were not statistically signif-
icant and could have been due to chance* There were no significant
differences in fertility between weekly and biweekly inseminations
nor in hatchability of fertile eggs between any treatments*

Trial 2

The three methods of insemination were compared in this trial,
with the birds inseminated weekly* The tube method again gave higher
fertility than the rod method but the difference was not statistically
significant* Slightly higher fertility was obtained with the syringe
than with the rod method. There was no significant difference in
hatchability of fertile eggs (Table 2)*

Trial 3

The tube and syringe methods were compared in this trial under
conditions of weekly and biweekly inseminations (Table 3)° The tube
method gave significantly higher fertility than the syringe method
with both weekly and biweekly inseminations* Weekly inseminations
also gave significantly higher fertility than biweekly inseminations
with both methods of insemination0 These results $ with those obtained
in trial 1 (Table 1), indicate that frequency of insemination is more
important late in the laying season* There was no significant differ-
ence in hatchability*

Since 86 percent fertility was obtained with the combination of
tube method and weekly insemination, washing and re-using the tube
had no apparent detrimental influence on fertility*

Trial

Trial Ij. was similar to the second trial in that the three methods
of insemination were compared* The fertility obtained with the tube
method was significantly higher than obtained with the other two
methods* The results obtained with the syringe and rod methods were
similar (Table ij.) c The hatchability was not significantly different
between treatments *
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One of the main differences between the tube technique and the
other two methods was the possible prevention, by use of the tube
method, of spread of organisms which would be detrimental to fertility*
A test was conducted to determine the effect on fertility of using a
single tube for all hens* Another similar group was inseminated with
a clean tube for each hen* There was no significant difference in
fertility or hatchability between the two treatments (Table 5)* This
indicates that the superiority of the tube method is due to some other
factor than preventing spread of disease.

The question arose whether Inseminating more frequently than once
a week might increase fertility late in the season* To test this
point, data were collected on the fertility obtained in eggs laid
from 2 through 8 days following insemination* Due to the time involved
in egg formation, eggs are normally not fertilized until the 2nd day
following insemination* Thus, the 2nd day following an insemination
would represent the 1st day In which eggs were fertilized by that
insemination*

The data collected on 216 hens over a 9-week period are presented
in Table 6* The test was conducted during the 18th to 26th weeks of
production* Fertility reached a peak 3 days after insemination and
then declined somewhat* The fertility obtained 8 days after insemin-
ation was 10 percent less than that obtained on the 3̂ d day following
insemination* These results indicate that insemination every 6 days
probably would improve fertility late in the laying period*

The results of this study indicate that the tube method of
insemination is superior to either the syringe or rod methods* More
frequent inseminations will result in higher fertility late in the
laying season when fertility is at a low level.
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TABLE 1.—-Fertility Data Obtained During 10th to l£th Weeks of
Production.

Treatment

Weekly insemination
Weekly insemination
Biweekly insemination
Biweekly insemination

Method

Rod
Tube
Rod
Tube

TABLE 2 .—Fertility Data
Production*

Method of Insemination

Syringe

Rod

Tube

TABLE 3.— Fertility Data
Production*

Treatment

Weekly insemination

Weekly insemination

Biweekly insemination

Biweekly insemination

Method

Tube

Syringe

Tube

Syringe

Hens

37
39ij-i
ij.0

No.
Eggs Set

13k
Ik3
812
790

Obtained During

Hens

12

16

17

No.
Eggs Set

107

187

199

Obtained During

Hens

18

17

17

17

No.
Eggs Set

625

572

590

626

Percent
Percent Hatch, of
Fert

76
65
78

16 th to

Fertile

71
69

72

21st Weeks

Eggs

of

Percent
Percent Hatch, of
Fert

Ik
66
86

18th to

Fertile

51
70

27th Weeks

Eggs

of

Percent
Percent Hatch, of
Fert

86

68

6k
56

Fertile

57

61

68

Eggs
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TABLE 1|.—Fertility Data Obtained During 28th to 36th WeeVs of
Production*

Method of Insemination

Syringe

Rod

Tube

Hens

11

10

12

No.
Eggs Set

280

265

231

Percent
Pert.

1*0

39

69

Percent
Hatch, of
Fertile Eggs

ls-3

k$
31

TABLE 5.—Common Tube vs* Changing Tubes.

Treatment

Coirmon tube

Tubes changed

No. Eggs Set

2,057

1,992

Percent
Fertility

87.3

88. Ij.

Percent
Hatch, of

Fertile Eggs

63.2

67-6

TABLE 6.--Fertility of Eggs According to Days Following Insemination,

Days Following Insemination
2 6 7

No. Eggs

Percent Fertility

513 Ij-99

69 71 70 66

51+3 £08 527

6k 65 61
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BROODY MANAGEMENT AND EGG PRODUCTION OP TURKEYS

Philip A f t Rentier and Karl E. Nestor

Broody turkey hens have been, and will continue to be, a problem
in the management of turkey breeder flocks. It is unlikely that
turkey hens in the near future will reach the stage of chickens today
where broodiness is not a problem. Meat production is of prime impor-
tance in selection of turkey breeders and egg production carries little
emphasis in selection at the present time* Therefore, a broody manage-
ment system is essential to cut down the loss of eggs caused by
broodiness« The system discussed in this paper is a possible solution
to this problem*

During the 1966 laying season, a new broody management system was
initiated at the Research Center• This system differed from the
system used in previous years* The 1966 broody system was tried on
five lines of hens: randombred control line, egg line, semen line,
and two well-known commercial lines. The randombred control line was
established in 1955 and represents the egg production of turkeys at
that time* The egg line was selected primarily for high egg production,
The semen line was selected to produce a large volume of high quality
semen. The two commercial lines represent commercial egg production
and body conformation at the present time0

The five lines were placed randomly, 18 birds per pen, in the new
windowless breeder building* They were housed in one 12-pen unit*
The walls and ceilings of the pens are painted white, so the building
is bright inside. These hens were trapnested and individual egg
records were kept on each hen*

Broody hens were removed to a broody pen after the hens were in
production for 3 weeks* Hens which were on the nest before the lights
went out and did not lay an egg that day were palpatedP If the hens
did not have a hard-shelled egg in their uterusp they were removed to
the broody pen*

The broody pen was in a different building than the breeder house.
This building was not insulated, had windows, and the floor was con-
structed of wood slats• Eight 200-watt bulbs were spaced evenly in
the ceiling of each pen and lighting was continuous«

The hens stayed in the broody pen for 36 hours and then were
placed in their original pens in the breeder house * The effect of
change in environment from a house which was comfortable to a house
which was not seemed to be an important factor in breaking up broodies.
The breeder house was insulated and had controlled temperature, venti-
lation, and a floor with litter* In contrast, temperature and venti-
lation could not be controlled in the broody pen* Because of the
slatted floor, there was no place for the broody hen to sit and be
comfortable *

When hens were in production for 6 weeks and had not laid for 7
days or more,, they were caught and palpated0 Hens which did not have
an egg in the uterus were removed to the broody pen and held there

19



for 50 hours. Then they were returned to their original pens* These
hens were probably in a pause rather than being broody because broody
hens normally enter the nest and these hens did not.

Broody management at the Center has varied in the past 6 years*
There was no control for data obtained in 1966 so this year is compared
with the system used in

In 1965 removal of broody hens was based on egg records* Hens
which did not lay for a designated period of time (approximately 3 "to
I), days) were moved to the broody pen* Hens which could not be broken
easily at the time of insemination also were placed in the broody pen*
All hens remained in the broody pen for 72 hours 0 This broody pen
was similar to the one used in 1966 except that it had a wire floor
and was located in the same building as the breeder hens 0

Table 1 shows that the average length of the broody period was
shorter in the randombred control group in 1966 than in 1965 * In both
1965 and 1966, a period of nonproduction for 5 or more consecutive
days was considered a broody period * The average lengths of the
broody periods were 180)4. and 10*1 days* respect ively., for 196£ and
1966.

The turkey breeder is interested in decreasing the number of
days a hen is broody. This means more eggs per hen and an increase
in total re turns * For example, if a breeder has 1,000 hens, obtains
6 more eggs per hen, and receives 20̂  per egg, data from this study
show that he would realize $1*20 per hen of extra income or prof it .
For the entire flock this would amount to $12000 So a turkey breeder
could well afford to spend extra time in removing broodies from his
flock.

In this study, extra labor was not needed because of the new
windowless breeder building . The pens were lighted from 3 a0m. to

TABLE I*--»81|. Day Broody Data

Line Year Prod,
Broody
Periods

Length
Broody
Periods

Total
Days
Broody

Percent
Hens
Broody

Randombred
Control

1965

1966

38

IP-

l.It-7

1.91

18 .Ij.

10.1

23.8

19.3

85.3

85.7

Egg Line 1965

1966

73

68

0.25

•O.lj.3 8,0

19.14-

31.9
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5 p.m. and the regular crew could take out broodies* If natural day-
light was used, the broodies could not be taken out until dark*

A modified version of the broody management system used by the
Center could fit into a commercial breeder flock operation. The hens
in the nest could be palpated just before dark or after dark. Those
without a hard-shelled egg in the uterus could be removed to a broody
pen. The broody pen would have to be constructed in such a way that
eggs would not be broken. Broody hens should be removed at least
twice a week and three times a week if possible. These hens should
be held in the broody pen for a minimum of 36 hours.

Since egg production is directly related to broodiness, a compar-
ison was made of the five lines at the Center in 1966. With high egg
production, broody periods were shorter and fewer (Table 2).

The egg production of the two commercial lines was better than
the randombred control. This indicates that some commercial breeders
are selecting for increased egg production.

The egg line, selected primarily for egg production, had an
average egg production of 68.1 percent. This high egg production in
the egg line was primarily due to less broodiness in the hens. The
broodiness is being bred out of them, much the same as with Leghorn
chickens.

Turkey hens tend to lay in a pattern over a period of weeks.
Egg production goes up for the first few weeks, reaches a peak, and
goes down after the peak due to a period of broodiness. When the
broodiness is broken up, production goes back up but not to the orig-
inal level. Then another period of broodiness occurs. This happens
throughout egg production (Pig. 1). If the length of the broody
period is cut down, egg production will stay at a higher level for a
longer period of time and will not show fluctuations due to broodiness.

The egg line did not show as drastic a decrease in egg production
during broody periods as the commercial line (Fig. 1). This production
curve of the egg line resembles that of chickens.

TABLE 2.—Summary of Broodiness - 1966

Line

R B Control

Egg

Semen

Kimber

Williams

No.
Hens

35

69

36

36

31*

Percent
Eggs Prod.

Days
8b

51.7

68.1

55.7

56.2

58.0

180

1*1.1

60.3

U5.2

52.1

56.7

Total No. of
Broody Periods

Days
81*

67

30

50

51

1*1

180

133

130

121

110

91*

Av. No. of
Broody Periods

Days
8U

1.91

0.1*3

1.39

1.1*2

1.21

180

3.80

1.88

3.36

3.06

2.76

AT. Length
of Broody Periods

Days
au

10.08

8.02

11.51

9-09

9*19

180

10.68

8.50

12. la
10.07

9.58

Percent
Out

of Prod.

7l*-3

18.8

58.3

63-9

73-5

Percent
Broody

Bays
81*

85.7

31-9

77.8"

72.2

61*. 7

180

91*. 3

73.9

97.2

97.2

91*. 1
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Turkey "hens reach a point during egg production (even though they
are still laying) when income from egg production does not pay expenses,
For example, the data in Pig. 2 show that an average commercial hen
produced 90 percent of the total eggs she laid in 28 weeks by the 20th
week of production. On the other hand, the egg line produced 79 per-
cent of the total eggs during the 28-week period by 20 weeks. At 1?
weeks of production, the commercial line produced 82 percent of the
total eggs* By the l8th week, 85 percent of total production had been
attained. Thus, it is probable that turkey layers should be marketed
somewhere between 1? and 20 weeks of production. This depends on the
operation, feed costs, whether another hatch of turkeys is to be raised
in the same house, labor costs, and similar factors*

Decreasing the length of the broody period increases egg produc-
tion* Until turkeys reach the point where broodiness is bred out of

•R
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Weeks of Prod
Aug
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PIG. 1.—Egg production patterns of randombred, egg line, and
commercial lines of turkeys*
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them, some type of broody system should be practiced. An important
advantage of the 1966 system is that it is routine* It does not
depend on one person looking at records and removing hens after they
are already well into the broody period. When this system is in
operation, removal of broody hens can be scheduled at regular inter-
vals throughout egg production.

Although a good broody system helps to obtain maximum egg pro-
duction, it is not the complete answer. Factors such as breeding,
nutrition, and management play an important part in egg production*
As shown in the cumulative egg production curve, in most instances
hens should be marketed after approximately 18 weeks egg production.

a*
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• 40

30

20
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1
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c
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F1 Mar * Apr 1 May
-

' June Jufy ' Aug '
weeks of prod.

PIG. 2.—Cumulative egg production by weeks of egg line and
commercial lines of turkeys.
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EGG QUALITY AM) HATCHABILITY I IT TURKEYS

Karl E. Nestor

Fertility and hatchability of turkey eggs are usually highest at
the beginning' of lay and then decline as the laying season progresses
Reproductive data obtained early and late in the laying season are
compared in Table 1. The females of each line were inseminated with
semen obtained from males of the same line in order to obtain the data
in the first period (0 to 8 weeks). A single pooled semen sample was
used to inseminate the females of all lines during the last period
(17 to 26 weeks). Fertility and hatchability were consistently lower
late in the laying season. There were large line differences in the
magnitude of the differences between the early and late parts of the
reproductive season.

Quality of turkey eggs exhibits a seasonal decline similar to
that observed with fertility and hatchability. An experiment was
conducted to determine the relationship between egg quality and hatch-
ability in order to determine if the drop in hatchability was due to
the decline in egg quality.

The egg quality traits measured were albumen height, shell weight,
weight loss after eight days of incubation, and incubation weight loss
expressed as percent of initial egg weight. The means of the egg
quality traits and various reproductive traits are presented in Table 2
for the different lines. There were highly significant line differences
in egg weight, shell weight, weight loss, egg production, and number
of poults. The line differences in albumen height and percent weight
loss were not statistically significant.

The egg quality traits were correlated with reproductive traits
to determine if there was any relationship between egg quality and
reproduction. Correlations measure the type and degree of relationship

TABLE 1.—Reproductive Data Obtained in Various Lines.

Percent Percent
Percent Fertility Hatch, of Fertile Eggs Hatch, of all Eggs

0-8 17-26 0-8 17-26 0-8 17-26
Line wks. wks. diff. wks. wks. diff. wks. wks. diff.

Randombred Control 89.3 5k.$ -3J;.3 78.8 61;. 0 -lit.3 71.h 37.lt -3U-0

Jlgg 93*0 72.6 -20.U 82.7 53.1 -29.6 77.it 39-U -33.0

Semen 89-3 62.8 -26.5 83*5 51*. 8 -28.7 7U.8 39-6 -35-2

Williams X Kimber 8?.2 60.5 -2U-7 7)4-3 62.3 -12.0 61;.5 U6.0 -18.5

Kimber X Williams 80.6 53.6 -27.0 73-9 50.3 -23-1 59-0 30.0 -29.0



between characteristics. A positive correlation between two traits
Indicates that they will increase or decline in magnitude together.
A negative correlation indicates that as one trait increases In size,
the other declines* A zero correlation indicates no association be-
tween the characteristics being correlated. The size of the correla-
tion measures the closeness of the relationship. The value of
correlation coefficients can range from -1.00 to +1.00. A large
correlation (near 1.00) indicates a close association. The correlation
coefficients are presented in Table 3.

Egg weight was positively correlated with all egg quality measure-
ments except percent weight loss. The lack of a correlation between
egg weight and percent weight loss was expected since the conversion
to percentage was made to remove the influence of egg weight. Albumen
height was not significantly correlated with the other egg quality
measurements. Albumen height and egg production were negatively
correlated, which means that an increase in egg production reduces
albumen height. No other correlations with albumen height were sig-
nificant.

TABLE 2.—Means of Egg Quality and Reproductive Traits.

Trait

Egg Weight (gm.)

Albumen Height (ram.)

Shell Weight (gm,)

Weight Loss (gm.)

% Weight Loss

Egg Production

8U days (no.)

120 days (na)

180 days, (no.)

No Poults

0-8 weeks

17-26 weeks

Randorabred
Control

86.2

7.10

7-91

U.6U

5.39

UU.2

61.9

79-1

23-9

5.2

Egg

78.5

6.73

7.35

U-22

5.38

55.7

77.5

105.5

31.2

10.9

Line

Senen

87-8

7.37

8.13

It. 5?

5.2U

k5.9

62.3

82.U

25-3

7.5

Kimber

91.7

7-28

8.63

U-99

5.U3

U7.0

66.0

81.2

21.9

6.2

Williams

90. U

7.39

8.08

5-07

5.57

U8.0

66.9

8U.7

20.0

U.9



TABLE 3.— Correlation Coefficients with Egg Quality Traits.

Egg Weight

Albumen Height

Shell Weight

Weight Loss

% Weight Loss

% Fertility

0-8 weeks

17-26 weeks

% Hatch. F.E.

0-8 weeks

17-26 week

% Hatch. A.E.

0-8 weeks

17-26 weeks

Eggs Prod.

8k days

120 days

18!| days

Ho. Poults

0-8 weeks

17-26 weeks

Albumen
Height

.21**

-.05

-.01

-.08

.01

.02

-.10

.ok

-.07

.05

-.10

-.17*

-.15

-.10

.01

Shell
Weight

.U3**

-.05

-.07

-.22*

.02

-.07

.07

.16*

.06

.12

.13

.12

.15

11U

.13

8 Day
Weight
Loss

.29**

-.01

-.07

.95**

-.03

-.11;

-.20*

-.2lj**

-.13

-.23**

.02

.01

-.08

-.05

-.15

Percent
Weight
Loss

-.02

-.08

-.22*

.95**

-.06

-.13

-.20*

-.22*

-.15

-.21*

.02

.01

-.09

-.07

-.15

*P <.05
**P<.01
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<. Shell weight was positively correlated with hatchability of
fertile eggs late in the productive period (Table 3). The positive,
though non-significant, correlations between shell weight and egg
production and between shell weight and number of poults are also
noteworthy* This indicates that the better producers lay eggs with
better shells .

Weight loss and percent weight loss were highly correlated (+
Percent weight loss was negatively correlated with shell weight, which
indicates that eggs with thicker shells lose a smaller percentage of
weight upon incubation. Both weight loss and percent weight loss were
negatively correlated with hatchability of fertile eggs and number of
poults. Although these correlations were not high, they demonstrated
that shell quality influences reproduction* Shell quality has a
larger influence on reproduction late in the laying season.

Table Ij. gives correlation coefficients obtained between percent
fertility and other reproductive traits. Fertility was positively
correlated with hatchability and number of poults in each period.
The positive association between fertility and hatchability of fertile
eggs suggests that conditions favorable for fertility will also be
favorable for hatchability.

The data obtained in this experiment show that the seasonal
decline in shell quality is partially responsible for the similar
decline in hatchability. It might be possible to improve hatchability
late in the season by selecting for improved shell quality at this
time. Preliminary data indicate that the heritability of weight loss
and percent weight loss was higher than that for shell weight and
these probably would be the most desirable traits for selection
purposes .

27



TABLE 1*. —Correlation Coefficients with Fertility.

Percent Fertility

0-8 Weeks 17-26 Weeks

% Fertility

.1U

.1U

% Hatch. Fertile Eggs

0-8 -weeks .U8** .11

17-26 -weeks -.18* .20*

% Hatch. All Eggs

0-8 weeks .8f»** .lU

17-26 weeks .03 .61***

Egg Production

81* days .18* -.01).

120 days .1U -.06

180 days .10 -.05

Number Poults

0-8 weeks .70** .12

17-26 weeks .07
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IMPORTANCE OF FEMALE SEX HORMONES IN THE
REPRODUCTIVE PERFORMANCE OF TURKEY HENS

D» Po Bajpayee and K. I» Brown

The sexual functions of the female bird are designed primarily
for the process of reproduction* These functions are divided mainly
into two major phases5 1) preparation of the feminine body (oviduct^
uterus, etc,) for the processes of ovulation* conception, and egg
formation; and 2) successful egg layingo

Among domestic livestock^, genetic selection has made the bird
the most remarkable and potentially the most prolific reproductive
organisms The study of estrogens, female sex hormones which are
growth substances and factors causing feminineness* has reached the
stage in which minute amounts of estrogens can be detected *

Most birds lay eggs in clutches. A clutch consisting of more
than five eggs is not uncommon0 This pattern is followed by at least
1 day of rest* The growing follicle in the ovary secretes increasing
amounts of estrogens* which is a good indicator of the health and
vigor of the ovary in general and the ripening follicle in particular*
A further understanding of a bird*s ovulation cycle depends on the
identification of estrogens and their circulating levels at the time
of release of the first ovum in this clutch pattern*

The study of estrogen levels also are important in understanding
the calcium and fat metabolism* The mobilization of body calcium for
egg shell formation is a normal feature of the reproductive cycle•
This is not merely due to dietary insufficiency0 With the onset of
ovarian activity and estrogen synthesis* there is a stoppage of bone
growth* Howeverf the rate of calcium deposition is actually increased
at this stage«, Physiological levels of calcium and estrogens may be
helpful in interpreting the problem of soft shell turkey eggs0

Studies at the Research Center have been concentrated on develop-
ing a method of detecting estrogens in the blood of turkey henso The
investigation was initiated with the use of known methods of detecting
these hormones in microgram quantities«

First the turkey hens were anaesthetized* Then a polyethylene
tubing (catheter) was passed through the right limb into the posterior
vena cava via the femoral vein0 The catheter was pushed until the
other end reached an area just above the ovary <> By this means,
ovarian rich blood flowing into the vena cava could be obtainede
Blood from three turkey hens was successfully obtained by this means«
The blood was collected and pooled samples were extracted by known
methods for obtaining estrogens0

When it was found that turkey hens secrete estrogens* blood was
collected from wing veins, which are the easiest and safest site to
obtain blood for routine determinations. No estrogenic fluroescence
was detectable in blood from the wing veins and this method was
abandoned«
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TABLE 1.—Mean Estrogen Values + Standard Deviation.

No. of ug/100 mlv blood
Source of Blood Observations Estrone* Estradiol* Estriol*

Catheter

Heart

9

20

.214.+ . 012

.15+. 01

.23+. 015

.16+. 008

.16+. 012

.29+. 002

Difference obtained between catheter and heart is highly significant
statistically (P<.0l).

The next choice was to collect blood from the heart. Repeated
observations showed that all three estrogens were present but in
different quantities than found in the blood obtained through a cath-
eter. The data are summarized in Table 1*

The results show that laying hens secrete all three estrogens,
which are very quickly metabolized by the system. No estrogens were
detectable in the peripheral system with the method use<J* At present,
the biological activity of the Isolated material is being determined
with the use of ovarlectomized mice. The experiments are not com-
pleted but preliminary assays of fractions of estrone and estradioi
show a significant response.
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SOME FACTORS AFFECTING STORAGE OF TURKEY SEMEN

K. I * Brown

Previous work at the Research Center has shown that turkey semen
can be collected at 15° C. (60° P.) and stored for 2 hours without a
significant loss in fertility* In every study conducted, however, the
average fertility was lower after storage but no statistical signifi-
cance could be shown« When semen was collected and stored at temper-
atures lower than 15° C e, i de 0 10° C. or 3° Co, a significant drop in
fertility was always observed . Low temperature slows down metabolism
and prolongs the life of the sperm but, for some reason not understood
at the present time, semen stored at these low temperatures exhibits
a lower fertilizing capacity„ In spite of these negative results, it
is generally believed that low temperature storage will have to be
used if turkey semen is to be successfully stored for long periods of
time* It is probable that a solution to this problem will be found
only after a great deal of fundamental research»

For the above reasons, a systematic study was undertaken to
develop methods for storing semen, using a Linde liquid nitrogen
freezer and controller„ The first step was to determine the optimum
collection temperature and cooling rate to 3° G0 (refrigerator temper-
ature )• If techniques can be developed to cool semen to 3° C0 without
loss of fertility, the next step will be to study special freezing
techniques *

Effect of CollectionTemperature on Abnormal Sperm

Previous work has shown a high negative correlation between bent
sperm and fertility. For that reason, the number of bent sperm is
used for laboratory evaluation of semen subjected to various temper-
atures and cooling rates »

Previously it was indicated that if semen is to be held for any
length of time, it should be collected and held at 15° C, Dr0 Leighton
(VoPoI.) has conducted a series of fertility trials which indicate
that collection and holding turkey semen at 80° F0 (27° C0) may result
in slightly higher fertility than semen collected and held at 60° F*
(15° C*). In this study* Leighton made all inseminations within 1$
minutes of collection»

To further test the temperature at which turkey semen should be
collected, in the Ohio studies semen was collected directly into
thermos bottles at i|D°Ce (lOlj.0 P.), 30° C. (76° F0)» and 20° C0
(68° F*K The increases in percent bent sperm after 1 hour and ij.
hours of storage at these temperatures are shown in Table 10 It was
concluded that semen should be collected at temperatures higher than
20° Co For the purpose of these studies, all semen was collected at
30° Ct (?6° P.).
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TABLE 1.--Effect of Collection Temperature on Bent Sperm

Collection and Change^ in Bent Sperm.(%)
Storage Temperature l" "hr". ' " Ij! hr. " ~" ' ' "AveV

20°C

30°C

Uo°c

+10.2

- 0.85

- 2.10

+12.2

+ li.7

+ .7.9

11.2 B

2.0 A

2.9 A

Different letters indicate significant differences (P<»0£).

Effect of Different Cooling Ratea from 3.0° C. to
3° C. on Motility and Bent Sperm

Semen samples were collected at 30° C. The control sample was
held at 30° and 1 ml* aliquots were removed and cooled at different
rates to 3° C* Motility and percent bent sperm of the original sample
and of all samples after ij. hours1 storage were determined. The results
are shown in Table 2.

The motility was excellent for all treatments. However, the
smallest increase in bent sperm occurred in the samples cooled at
Ij,0 C. and 8° C. This indicates that the optimum cooling rate for
turkey semen from 30° C. to 3° C. is somewhere between lj.° C. and 8° C.
A preliminary fertility trial indicates that cooling at the rate of
8° C. did not lower fertility significantly (Table 3). The low fertil-
ity in the control hens in the trial is due to the fact that these hens
had been in production 16 weeks before this trial began* Low fertility
late in the season is common.

A study is currently being conducted to determine more precisely
the effect of different cooling rates on fertility. If semen can be
successfully cooled to 3° C. without loss in fertilizing capacity,
studies will be initiated to develop methods of freezing semen for
long term preservation*

The benefits to be gained by storage of turkey semen are tremen-
dous. Semen from superior males could be collected every 2 days for
as long as they produced good quality semen. This semen could be
stored and shipped to the hatching egg producer as needed. There
would be no need to house males with each breeder flock. The hatchery
or the primary breeder could supply semen from centralized male farms.
This would result in large savings to the industry because fewer males
would be required and specialization results in more efficient use of
labor and facilities.

Because this is so important to the turkey industry, the Research
Center is instituting a crash program to try and obtain the necessary
information for storage of turkey semen.
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TABLE 2.--Effect of Cooling Rate on Turkey Spermatozoa. (Storage » U hrs.)

Rate of
Cooling

Control Collected, and
Held at 30°C

3°CAia.

U°C/mn.

3°C/rili.

l°C/run .

0.£°C/oJn.

Icebatl1

(approx. l5°C/,dn.)

Motility

5

5

5

5

5

5

5

Increase in
Abnormal Sperm

+ 6.8$

+ 2.5*

+ 2.3*

+ 9.5

+ 7.0

+ 9-0

+23.9*

"̂ Different from control (P<«0£).

TABLE 3- —Effect of Diluents and Cooling on Fertility. (Cooled 8°C/min. to 3°C)«

Percent Fertility
Treatments Ave. of k Weeks

Control collected and held at 30°C 5U-2

Undiluted 67-U»

Equal parts 11JS lactose - glutanate 1.1*

Equal parts 11JS lactose - glutamate * 2̂  PVP 12.6«-

Equal parts 22̂  lactose - glutamate 27.3**
*•

Equal parts 22% lactose - glutamate + 2% PVP U5»6

D̂ifferent from control (P<*05).

PVP « polyviiiylpyrrolidone

AH treatments esroept control were cooled to 3° C.

Glutamate » 2.?6l gm. monosodima glutanate, 0*300 gm. glucose, 0.0̂ 88 ga«
HgCi26H20 made up to 100 ml. vol. vith distilled
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FEEDING SCHEDULES FOR GROWING TURKEYS

S0 Po Touchburn and V0 D0 Chamberlin

The search continues for a set of feed formulations to fit the
needs of the turkey at each age during the growing period 0 In this
report ̂  the different rations are described in terms of their percent
protein content <> This really refers to their content of the critical
nutrients 9 including the vitamins and minerals which are adjusted in
approximately the same proportions as their protein 0 Since these
nutrients are provided at a level which allows a certain excess or
margin of safety j, It is likely that the protein is the first limiting
nutrient 0 Therefore it is legitimate to refer to the rations by their
protein content 0 It should be kept in mind that, as the protein level
decreases 2 the energy level and the calorie-protein ratio increase 0

Earlier studies have shown that individual strains of turkeys
require different protein levels in their growing rations * These
differences were found , however^ only between strains which were ex-
tremely different in rate of growth arid final body size0 For the 1965
study 5 only one strain of turkey was used and this was the Large Type
White*

The three feeding schedules compared were i|.-ratlon, 5c32?ation3> and
6«ration systems 0 The schedules are outlined in Table 10 The [̂ ration
schedule , for example,, involved feeding the toms a 2Q% protein ration
from 0 to 8 weeks 9 20% to 16 weeks 5 16$ to 21). weeks , and ll$ to 26
weeks of age0 The hens were fed the aame feeds but each feed was fed
for a shorter length of time0 The £<= and 6«ration systems involved
more frequent changes of the diet composition during the course of the
growing period^, with the obvious aim of more closely meeting the chang«
ing nutrient requirements of the growing turkey 0

All poults received bacitracin-methylene-disalicylate at a level
of approximately 200 grams per ton of feed to If. weeks of age5 then Ij.
grams per ton to 8 weeks of age0 After 8 weeks of agep two blackhead
preventive drugs were compared for their effects on growth rate and
feed conversion <» These were p^ureidobenzanarsonic acid at 000375>$>
of the diet and dimetridazole at 0DG15$ of the diet0 These were
supplied by Carbosep at 2 Tb0 and Emtrymix at 1 Ib0 per ton of feed
respectively in the 25?̂  protein growing ration e Lower protein levels
contained these drugs in proportion to the protein content 0 For
example , the I6fo protein rations contained 16/25 of the original drug

Since this test was intended to measure the relative effects of
the drugs on growth and feed conversion^ but was not intended to com-
pare their efficacy^ no clinical measurements were made0 From past
experience , a reasonably high exposure to Histomonas meleagridi^s was
assumed but no incidence of blackhead was observed 0 Furthermore* a
report by McGregor et al (1961̂ ) indicated that both drugs were very
effective in controlling the disease *

This experiment was conducted between May 13* when the poults
hatched^ and November 10, when the toms reached 26 weeks of age0 The
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poults were reared in conventional brooding facilities to 8 weeks of
ag*. After this time, they were reared in pens of 25 each in two
''types of houses. One (house 8) was a brooding facility with windows
and exhaust fans* The other (house 9) was an open construction pole
barn* Records of body weight and feed consumption were collected at
ll-week intervals up to 20 and 2lj. weeks of age in the hens and toms,
respectively, then weekly to 2tj. weeks of age in the hens and 26 weeks
In the toms. These frequent weighings toward the end of the experiment
provided data for determining the most opportune point at which to
market turkeys in order to maximize profits. A report based on these
data is presented by Dr. Ralph Baker (see page

For some time a controversy in the industry has centered around
the best method of producing the broiler or fryer-roaster turkey.
The Small or Medium Type of turkey yields a fairly good fryer-roaster.
Will the hen of the Large Type strains successfully compete for this

TABLE 1.—Feeding Schedule of the U-, £~ and 6-Ration Systems 'with Rations
Represented by Their Percent Protein Contents*

Age U-Ration 5-Ration 6-Ration
Date

5/13
19
26

6/ 2
9

16
23
30

7/ 7
lit
21
28

8/ U
11
18
25

9/1
8

15
22
29

10/ 6
13
20
27

ll/ 3
10

Wks. Tdns Hers Toms Hens Toms

0 28 28 30 30 29
1
2
3
k
5
6
7

26 26

?0
8 20
9

10
11
12
13
Hi
15

25

22 22

20

18

16 18

16 16
17
IS
19
20
21
22

Hi 18

Ik

1)4
23 i
2k Hi J

S J

16

U*

j

Hens

29
<

25

1*0

18

16

lii

J



position? This question reached practical significance with the devel-
opment of the further processing segment of the industry* Its demand
for Large Type toms creates a surplus of hens which, if acceptable to
the consumer* could supply a large part of the fryer^roaster market0

To investigate this problem* a sample of six hens near the average
weight of the group was removed from the 6-ration treatment groups at
12, 16, 20, and 2l\. weeks of age* These birds were killed, dressed,
frozen, and held until the end of the growth trial, when they were
subjected to taste comparison tests» The results of this phase of the
experiment are presented by Dr0 George Mountney (see page $l±) 0

Results and Piscussion

Tables 2 and 3 show the effects of the three feeding schedule
treatments on growth rate and feed conversion for toms and hens,
respectively« In the last section of each table, the feed cost per
pound of gain is Included for each interval a Peed costs used in
determining the latter were actual costs of ingredients plus mixing
and handling charges quoted by the OoA0R0D0Co feed processing plant»
Charges for the medications were included, even though these materials
had been donated by the manufacturers* The price charged for corn
was $5>2 per ton and for \\hrfo protein soybean meal9 $95 P®** ton0

By examination of these tables in conjunction with Table 1, which
shows the protein level of the ration fed, it is possible to arrive
at an estimate f̂ the best feeding schedule for each interval * The
cost per pound of gain refers to feed costs only0 Since 30 to I+O
percent of the total cost of producing turkeys must be assigned to
costs other than feed (labor, etce), the actual growth performance
must be considered along with the feed cost* For example, in Table 2
the feed cost per pound of gain of toms from 8 to 12 weeks of age was
10086 cents for the [{.-ration system* This was as cheap as that for
the 6-ration and probably not different from the 10o9l| cents per pound
for the 5-ration system* However, the body weight at 12 weeks and the
weight gain from 8 to 12 weeks of age were much poorer on the l|.-ration
system, which also required more feed per unit gain0 Thus, the <- or
6-ration systems were considered to be the best ration,, for this interval,

Reducing the protein content to 20$ at 8 weeks of age, as done
on the old system of feeding, did not allow sufficient protein intake
to meet the increased requirements of the modern, fast~growing Large
Type turkey toms« Similarly for the 16 bo 20-week age period, the
preference would be given the 18$ protein rather than the 16$ protein
ration• Sixteen weeks of age appears to be a little early to reduce
the protein level to 16$ but the discrepancy between nutritional
performance and feed cost per pound of gain suggests that perhaps a
compromise should be made*

Prom 20 to 2l|. weeks of age, the 5-ration system, which had been
more or less satisfactory up to this point, was surpassed in gain and
feed conversion efficiency by the [{.-ration system,. The differences
of 0«52 pounds of gain and Qolj.5 pounds of feed required per pound of
gain were very dramatic,, Thus, the level of 16$ protein provided
under the [{.-ration system was chosen over the ![{$ level of protein of
the 5-ration system, despite the fact that the two systems gave equal
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feed costs par pound of gain. However, this again suggests that a
compromise would more likelv give the best overall performance * The
''resulting schedule was an 18$ protein ration from 13 to 18 weeks of
age and a 16$ protein ration from 18 to 2lj. weeks of age.

The hen data in Table 3 were subjected to the same scrutiny. The
most striking contrast here was the difference between the ̂ -ration and
the other treatments from 16 to 20 weeks of age. Weight gain was
greatest and the amount of feed required per unit gain was lowest,
resulting in the lowest cost of feed per pound of gain. The 6-ration

TABLE 2.—Effect of Feeding System on Average Body Weight, Average Weight
Gain, and Feed Conversion of Large White Turkeys.

Tons

Age in Weeks
12 16 20 2ZT

Average Body Wt. j lbs«

U-Ration
5-Ration
6-Ration
Ave.

0-U

Average Wt. Gairij Ibs.

^-Ration
5-Ration
6-Ration

Ave.

1.39
1-U9
1.U7

Interval Feed/Gain

U-Ration
5-Ration
6-Ration

Ave.

5-1U 10.06 15.k2 20.68 27.20
10.UO 15.73 21.25 27.35
10.27 15.39 20.95 27.2k
10.25 15-53 20.96 27.33

Age Interval, 1/flcs.

28.35
28. U9
28.28

8-12 12-16 16^20

3.62
3.53

1.665 2.163
1.611 2.090
1.531 2.133
1.602 2.130

U.92
5-25
5.15
TTEE

2. SOU
2.715
2.662

Interval Feed Cost (Cents)/lb. Grin

5-Ration
6-Rstion

Ave.

9-91
9.U5
9.17

10.32 10.%
9.141 10.9k
9.7U 10.87

5-36
5-37
5.12

5.26
5.U7
5-56

6.63
6.11
6.36

3.562 U.67U 1^.672
3.5UU U-536 5-122
3.532 U.628 5-U16

HT&T3

13.30 16.3'' 16.33
13.61 16.7U 16.3U
13.6? 16.36 13.93
3T70' 16T35 T7T21

29. ia
29.53
29.22

25^26

1.06
i.ou
0.93
TToT

8.01*8 7.721*
7.530 8.675
8.961 9.677

26.72 25.62
2U.99 28.73
29.80 32.08
2TTT "2OT
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