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Three experiments were conducted to determine if a new variety of

triticale (Flora) would maintain seminal production of Medium White (MW)

breeder toms and to ascertain the minimal dietary crude protein (CP)

required by breeder toms. In Experiment 1, 4 dietary treatments with 10

males each, were fed ad libitum from 28 to 45 weeks of age (WOA). The

diets consisted of 13.9% CP corn-soy (C-S), 13.8% CP triticale-S (T-S),

8.5 and 5.6% CP (T) with 3139, 2898, 3042, and 2001 kilocalories (kcal)

of metabolizable energy (ME), respectively. In Experiment 2, 49 toms

were fed from 30 to 46 WOA, diets containing 13.9% CP (C-S), 9.4% CP

(T-S), and 7, 5.7 and 3.2% CP (T) diets with 3139, 2981, 2557, 2145, and

1320 kcal ME/kg, respectively. In Experiment 3, 39 toms were fed ad

libitum from 30 to 54 WOA, one of four diets containing 14% CP with 2892

kcal ME/kg (14%-2892 ME); 7% CP with 2919 kcal ME/kg (7%-2919 ME); 7% CP

with 2719 kcal ME/kg (7%-2719 ME); and 7% CP with 2539 kcal ME/kg

(7%-2539 ME).



In Experiment 1, no differences were observed among the dietary

treatments for semen volume (SV) and sperm cell concentration (SCC).

In Experiment 2, packed sperm cell volume (PSCV) and SCC for the 3.2% CP

diet were significantly lower (P<.05) than for breeder toms fed the

13.9%, 9.4 and 5.7% CP diets, respectively. Daily feed consumption

increased as the CP and ME were reduced.

In Experiment 3, SV was greater (P<.05) for toms fed the 7%-2719 ME

diet as compared to 14%-2892 ME, 7%-2919 ME and 7%-2539 ME diets, while

PSCV decreased (P<.05) only in toms fed the 7%-2539 ME diet. No

significant differences for SCC, testicular weight, daily feed and

energy consumption were observed among the dietary energy levels fed.

Daily protein intake was higher for breeder toms fed the 14%-2892 ME

diet, than the 2539, 2719, and 2919 ME diets containing 7% CP. Feeding

the 7%-2919 ME diet resulted in reduced (P<.05) fertilizing capacity

among the dietary treatments while the 7%-2539 ME significantly

decreased the percentage of fertile eggs hatched and increased the

percentage of pipped eggs within the 7% CP dietary treatments.

It was concluded that the seminal production of MW breeder toms

will be maintained when fed diets containing triticale (var: Flora).

Ad libitum feeding of a 7% crude protein diet with 2719 kcal ME/kg

maintained seminal production and fertilizing capacity of breeder toms.
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THE EFFECTS OF LOW PROTEIN DIETS WITH VARYING LEVELS

OF DIETARY ENERGY AND TRITICALE (VAR: FLORA) ON THE

REPRODUCTIVE PERFORMANCE OF MEDIUM WHITE TURKEY BREEDER TOMS

CHAPTER I

INTRODUCTION

A. Breeder Tom Management

There are approximately 0.4 million breeder toms in the United

States whose maintenance costs maybe as high as $60.00 per tom, or about

24 million dollars annually (Sexton, 1983). Therefore, any improvement

in the reproductive efficiency of the breeder tom offers a significant

reduction in production costs. Research is ongoing to determine the

optimal managerial systems for feeding, lighting, and housing that will

maximize semen output.

The desired goal in developing a managerial system for breeder

toms, is sufficient quantities of quality semen throughout the breeding

season. Also important is the development of housing systems that

minimize stress caused by temperature fluctuations and poor ventilation.

Feeding and lighting are also significant managerial tools that can be

used to manipulate the reproductive capacity of breeder toms.

B. Optimum Crude Protein and Amino Acid Requirement for Breeder Toms

In considering the protein and amino acid requirements necessary to

maintain optimum breeder tom performance, there is a lack of knowledge

with regard to precise amino acid and dietary crude protein

requirements. It is known that amino acid supplementation of the



2

limiting amino acids will Improve protein utilization and reduces

protein requirement, but there is little information on how low the

level of dietary protein can be without encountering a deficiency of

nitrogen or non-essential amino acids.

Few studies have examined the protein requirement of breeder toms

at various ages. Voitle et al. (1972) fed toms a 10.2% crude protein

diet between 11-24 weeks of age and observed that semen quality was

numerically improved. Cecil (1982) fed breeder toms diets containing 8,

11, 13 and 17% crude protein from 28-53 weeks of age and reported no

differences in semen quality or fertility as the result of the low

protein diets. She concluded that the protein requirement for toms was

not higher than 8% for optimum reproductive performance. Dobrescu

(1986) confirmed that a low dietary protein ration (10%, full-fed)

containing 3300 kcal of metabolizable energy per kg can be used as a

means of controlling body weight without adverse effects on semen

production and semen quality of Large White breeder toms.

C. Importance of Low Protein Diets for Breeder Toms

Feed represents approximately 60% of the total cost of poult

production. Since protein is the most expensive nutrient, reducing the

level of dietary breeder protein, can, therefore, result in substantial

savings to the turkey industry, particularly the breeder tom. Feeding a

low protein diet ad libitum versus restricted feeding programs causes a

self-imposed reduction in protein consumption and has the advantages of

eliminating: (a) weighing the feed daily, (b) weighing the toms weekly

and (c) calculating the amount of feed to be fed. In addition to

reducing labor costs, feed costs are also reduced due to decreased feed
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consumption and the lower cost of dietary formulations (Cecil, 1981).

In summary the main advantages of feeding ad libitum low-protein diets

are:

lowered mortality of breeder toms

- reduced feed and labor costs

delayed sexual maturity in off-season breeder toms

improved semen quality and quantity

easier handling of breeder toms for semen collection resulting cleaner

semen

- reduced leg problems and related mortality

- semen can be collected twice weekly with less injury to the breeder

tom from handling and with less decrease in volume

more persistent semen production during later weeks of breeding cycle

increased genetic selection pressure because of improved reproductive

performance

D. Use of an Alternative Feed Grain Substituting for Corn

The Increasing demand for high energy and protein feedstuffs and

reducing feed costs are major concerns for the poultry industry. One

possible way to lower feed costs Is to use grains other than corn such

as triticale, wheat, milo, barley and oats in a ration. When incorpo-

rating a new grain into a poultry ration, the inclusion rate of the

grain source Is dependent on factors, such as the levels of crude

protein, true metabolizable energy, amino acids, vitamins, minerals and

moisture and growth inhibitors of the grain.

Currently, triticale is experimentally grown In the Pacific

Northwest. Triticale, (X Triticosecale Wittmack) a hybrid cereal, is
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produced by combining the genomes of wheat (Triticum) and rye (Secale

cereale) and has recently evoked considerable Interest as an alternative

feed grain where supplies are economically abundant. The nutritive

values of sane triticale cultivars have been shown to be superior to

that of wheat (McNab & Shannon, 1975) or equal to that of corn (Choudary

& Netke, 1976). Triticales have also been reported to be a potential

cereal crop that may give desirable yields of high protein grain (Unrau

& Jenkins, 1964).
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Objectives

Objectives of this dissertation were:

1. To determine if triticale (var: Flora) would maintain semen

production of Medium White breeder toms and ascertain the minimal

dietary crude protein required by the toms (Chapter III).

2. To determine the effects of feeding diets with varying metabolizable

energies of 2919, 2719, and 2539 of kcal/kg of feed containing 7% crude

protein on fertilizing capacity and seminal quality of Medium White

breeder toms (Chapter IV).
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CHAPTER II

REVIEW OF LITERATURE

A. Breeder Toms

7

The National Research Council publication, Nutrient Requirements of

Poultry (1984), provides no estimates of the crude protein requirement

of breeder toms and limited information regarding specific nutrient

requirements. Research in this area has dealt with studies involving

either the determination of dietary crude protein and amino acid

requirements (Nestor et al., 1970; Sloan et al., 1977) or controlling

body weight gains as a means to reduce leg problems and mortality of

breeder toms while maintaining and improving reproductive efficiency

(Nestor et al., 1970; Sloan et al., 197 ?; Cecil, 1981a). Physical feed
MONNE,

restriction (Krueger et al., 1977, 1978; Krueger, 1979; Cherms et al.,

1981), low dietary protein diets during both prebreeder and breeder

periods (Meyer et al., 1980; Cecil 1981a; Dobrescu, 1986) and also low

protein diets during the breeder period (Cecil, 1982; Savage et al.,

1984) have been evaluated with breeder toms. All of these studies have

indicated that dietary restriction decreases body weight gain, makes

semen collection easier, reduces mortality, and maintains semen quality

throughout the breeding season. However, delays in the onset of semen

production of toms on restricted diets have been reported (Anderson et

al., 1963; Menge & Frobish, 1976; Woodard et al., 1976; Krueger et al.,

1976, 1977 and 1978; Potter et al., 1978; Cherms et al., 1981).

Some studies with feed restriction have emphasized reducing body

weights of breeder toms during the prebreeding period. These studies

involved reducing dietary protein (Voitle et al., 1972; Menge & Frobish,
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1976), restricting feed consumption (Anderson et al., 1963; Waibel &

Burke, 1973; Potter et al., 1978; Owings & Sell, 1980; Moran et al.,

1983) and feeding lysine deficient diets (Muller, 1973). The results

from these various studies indicated that the breeder toms gained enough

weight to compensate for the lower gains during the prebreeder period.

Currently, considerable controversy exists among-poultry scientists

concerning the protein requirement of breeder toms during the

prebreeding and breeding periods. Feeding low crude protein diets, 8%

(Wicker et al., 1972), 10% (Voitle et al., 1972), 9.8% (Menge & Frobish,

1976), during the prebreeding periods had no subsequent effects on semen

quality when compared to the prebreeding control diets containing 20%,

21% and 15.9% dietary crude proteins, respectively. During prebreeding

and breeding periods, Meyer et al. (1980) fed Large White turkeys 12%

crude protein from 12 to 56 weeks of age and concluded that 12% crude

protein was adequate for semen production. They also indicated that

breeder tom dietary treatments had no significant effect on either

fertility or hatchability of fertile eggs. Cecil (1981a) fed males from

8 to 52 weeks of age diets containing 11 to 17% crude protein and

observed that protein level had no effect on semen volume or sperm cell

concentration of those toms producing semen. During the breeding

period, Sloan et al. (1977) indicated that 10% crude protein was

sufficient to maintain semen quality. Cecil (1982) showed that 8% crude

protein fed from 28 to 53 weeks of age sustained semen production, and

reduced body weight gains. This result was confirmed In studies

described by Savage et al. (1984) and Dobrescu (1986). Sexton (1985)

also reported that fertility of unstored semen was not affected by

dietary protein (8% CP) or season but fertility of stored semen was
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lower than that of breeder toms fed a 15% protein diet in fall and

spring seasons.

B. Dietary Balance of Crude Protein with Metabolizable Energy

Chickens and turkeys consume feed primarily to satisfy their energy

needs. When this energy requirement is satisfied, the bird stops

eating. Therefore, dietary amino acids, vitamins and minerals must be

present in definite ratios to energy such that the bird will consume

enough essential nutrients while satisfying its need for energy (Scott ,

et al., 1976). It is important, during the breeding period that the

dietary protein intake be adjusted In relation to the metabolizable

energy for the optimal reproductive performance of the male. While

considerable research has been directed toward a basic understanding of

the dietary protein and energy requirements and their interrelationships

in meat type and egg producing strains of chickens, minimal information

is available about the protein to dietary energy requirement of breeder

toms for maximum reproductive performance.

Many suggestions have been made by researchers for the dietary

protein and energy ratios of breeder toms, but these recommended levels

have yet to be clearly determined. Table II.1 summarizes the dietary

crude protein and metabolizable energy levels that have been

recommended.
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Table II.1. Crude Protein and Metabolizable Energy Levels for Breeder
Toms

Researchers
Crude Metabolizable Feeding

protein energy period

kcal/kg week

Voitle et al. (1972)

Cecil (1981a)

10.2

11-17

2370 (PE)*

3162-3314

10-24

8-53

Cecil (1981b) 8.3-16.9 3162-3376 28-52

Moran et al. (1983) 13.7-17.9 2677-3087 10-20

Nicholas Turkey 12 2980 28 4

Breeding Farms (1983)

Savage et al. (1984) 8.5-14 2900-3140 28-45

Dobrescu (1986) 10-15 3000-3300 16-52

* Productive Energy

The question arises, how to define a dietary protein and metabo-

lizable energy level that would regulate body weight gains and maintain

or improve reproductive efficiency without an adverse effect on

fertility or hatchability. In some cases the low plane of nutrition

improved semen quality (Anderson et al., 1963; Voitle et al., 1972;

Krueger et al., 1978; Moran et al., 1983) while in others no particular

advantage has been apparent except for a possible reduction In feed cost

(Potter et al., 1978; Meyer et al., 1980; Cherms et al., 1981; Cecil,

1981 a,b). Severe physical feed restrictions when applied can delay

sexual maturity and reduce semen yield. Menge and Frobish (1976)

reported that the restriction of dietary energy intake significantly

reduced the percentage of breeder toms producing semen. Restricting

dietary energy or both protein and energy significantly reduced semen

volumes in comparison with that of control males. Cecil (1981a) has

observed that breeder toms fed 11, 13 and 15% protein diets with 3314,
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3261 and 3215 kcal ME/kg, consumed less feed and gained less weight than

the turkeys fed a 17% protein diet with 3162 ME from 8 to 52 weeks of

age. However, only toms fed the 17% protein diet were producing semen

at 30 weeks of age. Breeder toms fed the 11, 13 and 15% crude protein

diet had delayed their semen production until 43, 39 and 37 weeks of age

respectively.

C. Alternative Feed Grains

Corn and soybean meal are the primary feed ingredients In the

poultry feeds in the Pacific Northwest (PNW). These grains are imported

from the Midwest with additional transportation costs. Economically

growing corn and soybean In the PNW may not be possible due to climatic

and soil conditions. Where abundant supplies of corn and soybean may

not become a reality, alternative crops such as triticale, yellow pea

and faba beans are possible due to their adaptability to the climatic

and soil conditions.

TrItIcale

In 1875, Wilson a Scottish plant breeder, was the first to obtain

and describe a sterile triticale hybrid. The first fertile triticale

was not reported until 1891 by Pimpau, a German scientist. Major

investigations of triticale were conducted between 1918 and 1934 at the

Agricultural Experimental Station at Saratov in the Soviet Union. The

early work with triticale came to an end after 1937 when experimental

chromosome doubling by means of colchicine had been discovered and new

strains of triticale were produced. The name "triticale" was used for

the first time in a paper by Llndschau and Dahler (1935) and had been
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proposed to them by Tschermak and Bleler in 1936 (Muntzing, 1973). The

new grain, is a synthesized species which combines the genomes of

Triticum (wheat) and Secale (rye). The first triticale cultivars

released for commercial production were by Kiss In Hungary In 1968 and

the following year in the USA by Jenkins (1969).

Chemical Composition of Triticale

a. Protein Content

The high total protein and lysine contents of most triticale

varieties, have caused renewed interest In this man-made cereal grain.

Villegas et al. (1970), reported crude protein contents ranging from

11.8 to 22.5%. The nature of proteins in triticale and its parental

species was Investigated by Chen and Bushuk (1970). They determined

that triticale proteins are composed of 7% low molecular weight

peptides, 26% albumin, 7% globulin, 24% gliadin, 17% acetic acid soluble

glutenin, and 19% insoluble glutenin.

b. Amino Acids

The levels of amino acids of triticale with that of the parental

species indicate that the levels of the amino acids were Intermediate

between those of wheat and rye (Chen & Bushuk, 1970). Triticales

contain high levels of glutamic acid and proline and relatively low

levels of cystine, methionine, histidine and lysine. The amounts of

glycine, cystine, tyrosine, and arginine are usually higher in triticale

than in the parental strains (Yong & Unrau, 1966). Since many

nutritional studies have established that lysine is the most limiting

essential amino acid in cereal proteins, special attention has been
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given to the lysine content of triticales (Lorenz, 1974). However,

investigations by Villegas et al. (1970) of 25 varieties of triticales

showed that the mean lysine content was 20% higher than that of wheat,

but lower than that of rye.

c. Carbohydrates

The main component of triticale is starch. Klassen and Hill (1971)

extracted starch from triticale and its parents, wheat and rye, and

showed that the content of triticale was not appreciably different from

either wheat or rye.

d. Lipids

The lipids of triticale have been determined by Chung and Tsen

(1974) and compared to those of wheat and rye. The amounts of lipid

components appear to depend on the grain type and its growing location,

while the lipid composition is affected by milling. Their study also

revealed that the lipid composition of triticale is not intermediate

between that of the parental species. Triticales contain more bound

phospholipids than wheat, a characteristic which is possibly due to rye

while the higher extractable lipids may be a result of the wheat parent.

e. Minerals

The mineral levels of triticales with that of wheat and rye,

(Toepfer et al., 1972; Lorenz et al., 1974) usually contained higher

amounts of the major mineral elements, potassium, sodium, phosphorus and

magnesium. The nutritionally important minor elements, manganese, iron

and zinc are also present in higher amounts in triticale than in wheat.
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f. Vitamins

Determinations of the vitamin content of triticales are limited.

Triticales are a comparable source of the B-vitamins as are other

grains. Lorenz et al. (1974) reported that triticales, especially the

spring varieties, are a source for the biologically active

alpha-tocopherol.

g. Enzymes and Enzyme Inhibitors

Triticale, like its rye parent contains a high amylase activity as

measured by amylograph viscosity (Berry et al., 1971; Klassen & Hill,

1971). Welsh and Lorenz (1974) showed that alpha-amylase activity is

Influenced by agronomic and climatic conditions. Madl and Teen (1973,

1974) studied the proteolytic activity of triticales in comparison with

wheats and showed that proteolytic activity of triticales were higher

than those of the wheat and comparable to the activity of rye.

h. Ergot and Trypsin Inhibitor in Triticale

1. Triticale Ergot

Cereal grains are subject to infection by the fungus, Claviceps

purpurea. Among the grain crops that have shown damage from the fungus

infection are wheat, rye, and also triticale. Grain crops Infected with

Claviceps purpurea are of great concern to the grain producer because of

a reduction in the yield and quality. Affected crops are of even

greater importance if incorporated into the poultry feed, due to the

organic compounds deposited in the ergot, many of which are extremely

toxic to birds. O'Neil and Rae (1965) incorporated graded doses of

ergot in the diets of both Single Comb White Leghorn chicks and hens.
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In trials with chicks, ergot levels up to 9% were incorporated into the

starter diet. The ergot tolerance by the chick was determined to be

0.3% and higher levels resulted in growth depression and mortality.

Evidence of ergot poisoning is a blackening of the nails, toes, shanks,

beak and comb. In hen trials, additions of 0.2-0.4% of ergot in the

diet appeared to be the critical level with respect to egg production,

feed consumption and maintenance of body weight. In contrast to chicks,

mortality was not observed in hens when fed diets containing as much as

9% ergot. Bragg et al. (1970) investigated the effect of triticale

ergot on performance and survival of broiler chicks. Triticale ergot at

varying levels (0.2-12.8%) was supplied in a basal wheat ration at the

expense of wheat. Ergot was pulverized in a mill before mixing to

assure complete distribution in the mixed feed. Body weight gains and

feed conversions were determined for chicks fed various levels of ergot

at 28 and 56 days of age. Results indicated that broiler chicks can

tolerate 0.8% dietary ergot without adverse effect. A dietary ergot

level of 1.6% significantly depressed growth and increased feed

conversion. Ergot levels of 3.2, 6.4 or 12.8% In wheat rations fed to

broiler chicks resulted in poor growth, inferior feed conversion ratio

and displayed toxic symptoms and finally high mortality.

There is limited information regarding effects of ergot feeding in

turkeys. Chi et al. (1975) fed diets containing 0, 0.1, 0.5 and 5.0% of

ergot to turkey poults from 7 to 28 days of age. Poults fed a diet

containing 5.0% ergot had a significantly reduced (P<.05) feed

consumption and weight gains when compared to poults fed the 0, 0.1 and

0.5% ergot diets. No clinical symptoms or pathological lesions were

observed at necropsy in any of the poults fed the ergot.
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2. Triticale Trypsin Inhibitor

The current available triticale lines have some undesirable

characteristics such as trypsin and chymotrypsin inhibitors and it has

been reported that the trypsin inhibitor isolated from triticale seed

did not lose its antitryptic activity even after 1 hour In a boiling

water bath (Madl & Tsen, 1974). Erickson et al. (1979) In a trial with

swine reported that antitryptic activity of triticale was significantly

and negatively correlated with average daily gain and feed conversion.

Knoblauch (1985) compared the levels of trypsin inhibitor in 625 of

triticale lines with rye and wheat. The levels of trypsin inhibitor of

triticales were intermediate to levels found in wheat and rye.

Feeding Triticale to Poultry

1. Layers

Triticale can be an alternative cereal grain in diets for laying

hens. McGinnis et al. (1985) showed that egg production was not

adversely influenced in hens when triticale (var: X Triticosecale

Wittmack) constituted 80% of the diet. Harms (1985) observed hens

reared on all-triticale diets had egg production values numerically

greater than those reared on corn, and there was no difference (P>.05)

In egg weight, feed intake, feed efficiency or specific gravity. Egg

production for hens fed triticale at rates of 25 to 50%, In general,

performed comparably to those fed all-corn diets.

Zombade et al. (1983) using three varieties of triticale in

egg-type chicks found no differences in body weight gain or in feed

consumption from day of age to 18 weeks of age. Feeding triticale from

30 to 70% of the diet during the production phase significantly improved
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egg production, egg mass and feed conversion. These investigators

concluded that triticale can replace corn in high-cereal diets of

egg-type chickens during both the growth and egg laying phases.

McNab and Shannon (1975) showed that triticale was nutritionally

superior to wheat as a laying hen's feed when adjusted for metabolizable

energy (ME) and digestible lysine content. Fernandez et al. (1973)

conducted five experiments using triticale as replacement of half or all

the grain components with correction of any possible amino acid

deficiency for laying hens. Their results Indicated that hens fed

levels of triticale up to 85% of the diet produced eggs at rates

comparable to those fed control diets.

2. Broilers

Triticale also has been evaluated as the principal ingredient in a

broiler chick starter ration. In a trial with young broiler chicks,

McGinnis et al. (1985) reported that triticale when used as the only

dietary grain, supported growth and feed efficiency In chicks comparable

to results obtained with corn. Bragg and Sharby (1970) showed that

triticale can be incorporated in part or as a complete replacement of

the wheat without adverse effect on growth or feed efficiency. Yagoob

and Netke (1975) fed broiler chicks diets containing 15 to 60%

triticale. Triticale could quantitatively replace corn in starter

diets. In another study, Fernandez and McGinnis (1974) concluded that

chicks fed a diet containing 55 to 73% triticale were only slightly

smaller than chicks fed a diet with the same level of corn. Johnson and

Driscoll (1984), showed that triticale according to its nutrient content

will promote broiler chicks growth from 7 to 21 days of age, In a

similar manner as that of wheat. One of the triticale varieties (var:
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Growquick), however, did not promote growth according to its nutrient

content which means caution must be exercised in the routine use of

triticale in diets for poultry.

3. Turkeys

Reports describing the feeding values of triticales to turkeys are

limited. Sell and Johnson (1969) found that triticale was comparable to

wheat for supporting body weight gain In young turkey poults. Nakaue et

al. (1981) demonstrated that Washington and Oregon varieties of

triticales can be incorporated into the poults starter rations without

significant differences in mean body weight and feed conversions at four

and eight weeks of age. The triticales tested were comparable to corn,

wheat and barley based rations for starter poult rations. Halvorson

et al. (1983) observed similar results to those already noted. When

triticale replaced all corn in the diet of Large White poults a 6

percent improvement in growth and unchanged feed efficiency at 3 weeks

of age was observed when compared to the control diet. Not all

experiments with triticale and turkeys were beneficial. In a study

conducted by Salmon (1984), it was shown that triticale substituted for

wheat linearly depressed 38 day body weights of Small White turkeys at

0, 150, 300 and 450g per kg of dietary feed. Ergot contamination was

eliminated but the adverse levels of pentosans in triticale was

considered as the possible cause of the growth depression observed.

Recently a new variety of triticale (var: Flora), whose nutrient

composition Is described in Table 11.2, has been developed at the

Columbia Basin Agricultural Research Center, Hermiston, OR. Savage

et al. (1987) reported a significant improvement in objective tenderness

of cooked breast meat from breeder toms fed this variety of triticale as
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compared with either corn-soy or triticale-soy diets.

Table 11.2. Nutrient composition of triticale (var: Flora)
(as fed basis)

Crude protein, %
Crude, fiber (acid detergent), %
Metabolizable energy, kcal/kg

Minerals
Calcium, %
Copper, ppm
Iron, ppm
Manganese, ppm

8.75
3.12

3135.00

0.05
15.00

104.00
63.00

Magnesium, % 0.14
Phosphorus, % 0.36
Potassium, % 0.51
Sodium, % 0.01
Zinc, ppm 31.00

Amino Acids
Alanine, % 0.33
Arginine, % 0.55
Aspartic acid, % 0.54
Cystine, % 0.30
Glutamic acid, % 2.34
Glycine, % 0.33
Histidine, % 0.21
Isoleucine, % 0.30
Leucine, % 0.56
Lysine, % 0.32
Methionine, % 0.17
Phenylalanine, % 0.41
Proline, % 0.87
Serine, % 0.39
Threonine, % 0.26
Tyrosine, % 0.29
Valine, % 0.39

Linoleic acid, % 0.66

Triticale In Oregon

Triticale (X Triticosecale Wittmack) was introduced to Oregon

growers about 1969. Three specific sites were identified for triticale

plantation, 1) the Northeastern intermountain basins, 2) the irrigated

land adjacent to Columbia River, 3) the Willamette Valley. Fertile,
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winter hardy, snow mold and frost-heaving resistant cultivars have been

found in the Oregon screening nurseries at the 1000 to 1400 meter

elevation intermountain sites. In a series of triticale cultivar

survival trials, two outstanding survivors were M75-8655 and M75-8551,

both from the International Maize and Wheat Improvement Center (CIMMYT).

These triticales were grown at Flora, Oregon in 1977 and no winter

damage was reported. After examining the triticale varieties at

different sites in the state of Oregon, Kolding and Metzger (1985)

concluded that:

"The variation within and between Oregon
triticale selections may provide germplasm
to meet specific Oregon agronomic problems.
Triticale yields are experimentally
competitive with our commercial wheats, but
shriveled kernels are still a problem and
appear more severe in the shorter types. The
intermediate and tall triticales have better
seed quality, but a homozygous intermediate
height triticale with satisfactory seed
quality has not been found. Triticales in
Oregon have exhibited variable response to
major rust, bunt, snowmold, and barley yellow
dwarf virus (BYDV) diseases. The lines tested
also have had variable tolerance to aluminum
concentrations, frost heaving, winter freezing,
and wet soils. The short-statured triticales
withstand the wind and water loads common to
the irrigated cropland along the Columbia
River. A triticale with yield stability for
the dryland areas has not been found, but the
northeastern Oregon intermountain farmlands
and the irrigated soils along the Columbia
River or the Willamette Valley may provide
the cradle for Oregon's triticale enterprise'.
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ABSTRACT

Two experiments were conducted to determine if triticale (var:

Flora) would maintain seminal production of Medium White breeder toms

and to ascertain the minimal dietary crude protein required by the toms.

In Experiment 1, 4 dietary treatments with 10 males each, were fed ad

libitum from 28 to 45 weeks of age (WOA). The diets consisted of 13.9%

crude protein (CP) corn-soy (C-S), 13.8% CP triticale-S (T-S), 8.5 and

5.6% CP T with 3139, 2899, 3042, and 2001 kcal of metabolizable energy

(ME), respectively. In Experiment 2, 49 toms were fed ad libitum from

30 to 46 WOA one of five diets containing 13.9% CP (C-S), 9.4% CP (T-S),

and 7, 5.7 and 3.2% CP (T) diets with 3139, 2981, 2557, 2145, and 1320

kcal ME/kg, respectively. The low dietary protein and energy levels

were obtained by incorporating silicate sand into the rations. Seminal

volume (SV), packed sperm cell volume (PSCV), sperm cell concentration

(SCC), body weight gains, protein intake and feed consumption were

measured in both experiments.

In Experiment 1, no differences were observed among the dietary

treatments for SV and SCC. In Experiment 2, PSCV and SCC for the 3.2%

CP diet were significantly lower (P<.05) than from toms fed 13.9, 9.4

and 5.7% CP diets. Daily feed consumption increased (P<.05) as the CP

and ME were reduced.

According to the conditions of these experiments, mature breeder

toms can be fed triticale. Seminal production can be maintained when

breeder toms are fed a 5.6% CP and 2001 kcal ME/kg; however, when fed a

diet of 3.2% CP and 1320 kcal ME/kg production was affected.
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INTRODUCTION

Alternative feed grains grown in the Pacific Northwest can reduce

feed costs. Triticale which is a cross between wheat and rye is such an

alternative feed grain. Studies with feeding triticale have usually

involved chickens and market turkeys; however, there is no literature

about feeding triticale to breeder toms. Recently, a new variety of

triticale, Flora, was developed at the Columbia Basin Agricultural

Research Center in Hermiston, OR.

The minimal dietary crude protein (CP) and metabolizable energy

(ME) necessary for the reproductive performance of breeder toms are not

defined exactly. Sloan et al. (1977) measured only the seminal

characteristics and found no differences in either seminal volume or

sperm cell concentration from Large White toms which were fed ad libitum

diets containing 10, 13 or 16% CP from 30 to 50 weeks of age (WOA).

Cecil (1981a) reported that the ad libitum feeding of breeder toms with

a crude protein diet greater than 8.3% containing 3376 kcal ME/kg of

feed was not necessary for optimal semen quality production and

fertilizing capacity from 28-52 WOA.

Various feed restriction programs such as physical restriction of

daily feed intake (Krueger et al., 1977, 1978; Krueger, 1979; Cherms et

al., 1981), feeding low protein diets during both the prebreeder and

breeder periods (Meyer et al., 1980; Cecil, 1981a,b; Dobrescu, 1986) and

feeding low protein diets during the breeder periods (Cecil, 1982;

Savage et al., 1984) and their influence on seminal quality and body

weights of breeder toms have been investigated. Restricted protein

intakes by varied feeding programs decreased body weight gains which

allowed for easier seminal collections, reduced breeder mortality
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and maintained seminal quality throughout the breeding period. The

minimal protein level necessary to sustain the reproductive ability of

Medium White breeder tams becomes an important economical and managerial

factor.

The objectives of this report were to determine if triticale (var:

Flora) would maintain semen production of Medium White breeder toms and

to ascertain the minimal dietary crude protein required by the toms.
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MATERIALS AND METHODS

The determinations of crude protein, fiber and amino acid content

of the whole triticale, (variety Flora, OR #8655), were performed

according to methodologies described by Savage et al. 1987.

Wrolstad Medium White breeder toms (MW) were fed practical

corn-soybean (C-S) diets from day-old to 28 and 30 WOA for Experiments 1

and 2, respectively. The toms were grown according to the standard

Oregon State University management program. The breeder toms In each

experiment were selected on the basis of comparable body weights and

semen volumes and maintained on a daily photoperiod of 14L:1OD for the

duration of the study. Feed and water were provided ad libitum, and the

feeds were prepared in mash form. The triticale diets consisted of

ground whole seeds combined with other standard ingredients. The low

protein diets were attained by the addition of #70 silicate sand to the

rations (Table 111.1). No attempts were made to adjust the levels of

dietary energy. The evaluation of the fertilizing capacity of the semen

produced from the breeder tams was not performed because of the

unavailability of turkey hens. In both experiments, the control diet

contained 13.9% CP. Experiment 1 was conducted from September to

January, and Experiment 2 from January to May of consecutive years.

Experiment 1. Ten breeder toms were placed in each of four pens

(each 2.4m x 2.4m) within a ventilated house at 28 WOA and fed one of

four dietary treatments: a corn-soy control with 13.9% CP, 3139 kcal

ME/kg (C-S); or diets containing triticale with 13.8% CP, 2899 ME,

triticale-soy (T-S); 8.5% CP, 3042 ME (T-8); and 5.6% CP, 2001 ME (T-5),

(Table 111.1). Individual body weights were recorded monthly from 28 to

45 WOA, and body weight gains were calculated. Biweekly feed
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consumption was determined by pen. Semen was collected and evaluated

biweekly by the same person throughout the experiment. Seminal volume

(SV) was determined by collecting the semen ejaculate in a cup and

measuring the volume with a tuberculin syringe to the nearest .01m1.

The packed sperm cell volume (PSCV) was measured on a hematocrit chart

following centrifugation of the semen sample in a capillary tube. The

sperm cell concentration was determined using a spectrophotometric

procedure. All semen measurements were conducted on an Individual

basis.

Experiment 2. Forty nine breeder toms were placed (n=10, 10, 9,

10, 10, 10 toms per diet, respectively) in pens (each 2.4m x 5m) at 30

WOA and assigned to one of five dietary treatments: a C-S control feed

(same as in Experiment 1) or triticale based diet containing 9.4% CP,

2981 kcal ME/kg (T-9); 7.0% CP, 2557 ME (T-7); 5.7% CP, 2145 ME (T-5);

and 3.2% CP, 1320 ME (T-3), (Table III.1). The breeder toms were kept

from 30 to 41 WOA in the same house as in Experiment 1, then transferred

to grass covered ranges for 5 additional weeks. Seminal and packed

sperm cell volumes were measured weekly from 30 to 46 WOA. Body weight,

feed consumption, and SCC of the ejaculates were determined biweekly.

In Experiment 1, all the toms and in Experiment 2, three toms from

each dietary treatment were randomly selected, body weights recorded

then euthanized and the testes removed at 45 and 46 WOA, respectively.

The testicular to body weight relationships were calculated.

The data obtained from the two experiments were analyzed separately

using one-way analysis of variance and the differences among treatment

means were determined using a Least Significance Difference test. In

these two experiments, the pen was the treatment and the individual
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males were the experimental replications. Pearson's correlation

coefficients were calculated to detect significant relationships among

SV, PSCV, and SCC within each treatment (Steel and Torrie, 1980).
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RESULTS AND DISCUSSION

The nutrient levels of this triticale are presented in Table 111.2.

The level of crude protein determined for this variety of triticale was

low, 8.75%, In comparison to other triticale varieties which have ranged

from 10 to 19% CP, (Villegas et al., 1970; and Halvorson et al., 1983).

The effects of feeding diets containing various levels of dietary

crude protein, energy and triticale to MW breeder toms from 28 to 45 WOA

in Experiment 1 are summarized in Table 111.3. There were no

differences (P>.05) for SV, PSCV, SCC, body weight gain per tom and

daily feed and protein intake, when toms were fed either C-S or T-S

diet. When comparing the T-5 and T-8 diets to the T-S and C-S diets,

there were no differences in mean SV and SCC. However, PSCV's were

higher (P<.05) for toms fed the T-8 diet than the T-S and T-5 diets. At

the start of the experiment, 28 WOA, there were no differences In mean

body weights, and weight gains from 28 to 45 WOA were not different

(P>.05) among the dietary treatments. The lack of significant weight

differences was due to the large variation between toms within the

dietary treatments. Although daily feed consumption increased

significantly for those toms fed the T-5 diet only, the daily protein

consumption was reduced for toms fed the T-5 and T-8 diets when compared

to either the C-S or T-S diets. Testicular weights among the four

dietary treatments were not different. No correlations (P>.05) within

each dietary treatment between mean SV, PSCV, and SCC were found.

In Experiment 2, SV, PSCV, SCC, body weights at 30 WOA, weight

gains between 30-41 and 41-46 WOA, daily feed and protein consumption

and testes weights are presented in Table 111.3. Because there was no

difference In the seminal parameters in Experiment 1 between C-S and T-S
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diets, only the C-S diet was used as the control for Experiment 2. The

breeder toms fed C-S and T-9 diets did not differ in SV, PSCV, SCC and

daily feed consumption between 30 and 46 WOA. The mean SV of breeder

toms fed the T-5 diet was higher (P<.05) than those toms fed C-S, T-9,

T-7 and T-3 diets. This increased SV for breeder toms fed the T-5 diet

was observed In both experiments. PSCV's were significantly lower for

breeder toms fed the T-7, T-5 and T-3 diets. The SCC was reduced only

for breeder toms fed the T-3 diet. Body weight losses between 30 and 41

WOA were observed in some dietary treatments and in all dietary

treatments between 41 and 46 WOA. The toms fed the T-3 diet sustained

both the greatest weight loss and increased feed consumption when

compared to the toms fed the other triticale and C-S diets. Testicular

weights among the various dietary treatments were not different. No

consistent correlations of SV, PSCV and SCC were found within each of

the dietary treatments.

The results of these experiments demonstrated that breeder toms fed

diets containing triticale with comparable CP and energy levels would

perform equally to toms fed the C-S diet. This suggests that triticale,

(variety Flora), can replace corn in the ration.

Feed consumption increased as the dietary levels of protein and

energy decreased. This trend of increased feed consumption with

decreasing dietary protein and energy suggests that breeder toms may

have consumed feed for their energetic requirement which is

substantiated by earlier breeder tom studies (Meyer et al., 1980; Cecil,

1981a,b; Cecil, 1982). The data suggest that MW breeder toms may not

require more than 25 grams of protein daily to sustain optimal SCC.
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Throughout the first experiment, body weight gains from 28 to 45

WOA were lowei for breeder toms fed the T-8 and T-5 diets when compared

to either C-S or T-S diets. In Experiment 2, losses in body weights

were observed mainly after the toms were placed on grass covered ranges

with shelters from 41 to 46 WOA. These weight losses were most likely

due to the change of environment and the grazing habits of the toms.

Those toms fed the T-3 diet appeared to consume a considerable amount of

grass. There was no attempt to quantitate the grass consumed, however.

Sunde et al. (1956) reported that market turkeys' grazing habits

Increased when fed a diet low in protein. The breeder toms fed the T-3

diet had the largest body weight loss at the conclusion of the study,

indicating their possible needs for either more protein or energy. Both

PSCV and SCC were influenced by lowering the dietary protein and energy

when compared to the control diet. This reduction in two of the seminal

measurements suggests that the T-3 diet is unable to sustain the semen

production level of the C-S fed toms.

In both experiments, low levels of dietary crude protein and

metabolizable energy did not significantly influence testicular weight.

These results are different from studies conducted with chickens.

Parker and Arscott (1964) noted that seminal volume and the testicular

weights were markedly reduced in mature Single Comb White Leghorn males

when 11.8 grams of CP (90 g of a 13.1% CP feed) containing 2068 and 1584

kcal ME/kg were fed daily to males. Brown and McCartney (1983) have

also observed a negative testicular weight response when a 17% CP diet

was fed on a restricted basis to broiler breeder male chickens.

According to the conditions of these experiments, mature breeder

toms can be fed triticale. Seminal production was not affected when
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turkey breeder toms were fed a diet of 5.6% CP and 2001 kcal ME/kg.

Thus, the dietary protein and energy requirements of the breeder tom for

seminal production are lower than the previously reported 8.3% CP and

3376 kcal ME/kg (Cecil, 1981b). However, the true test of seminal

quality is to inseminate breeder hens with the semen produced by the

breeder toms fed the low CP diets and examine the resultant fertility.

This will be reported in a subsequent study.



Table II1.1. Feed composition of experimental breeder tom diets
211=13171.11111LIBIC WiaMMIIMMaii=2a7==========MMUMIMMIMMISMAWIMUM=

Ingredients
C-S 1

Experiment 1 Experiment 2

T-S T-8 T-5 T-9 T-7 T-5 T-3

Corn, yellow 81.54

TrItIcale. 8.75% CP - -- 81.54 97.04 63.84 92.74 80.30 65.68 36.50

Soybean meal, aolv., 47.5% CP 13.00 13.00 - -- 1.8 ---

Alfalfa meal, dehyd., 17% CP 2.50 2.50 - --

Sand, silicate (* 70 grade) --- 33.20 --- 16.16 30.12 58.00

Animal fat --- .58 1.24 2.54

Defluorinated phosphate 1.36 1.36 1.36 1.36 1.36 1.36 1.36 1.36

(32% Ca; 18% P)
Limestone flour .60 .60 .60 .60 .60 .60 .60 .60

Salt (iodized) .50 .50 .50 .50 .50 .50 .50 .50

Vitamin premix 2 .35 .35 .35 .35 .35 .35 .35 .35

Trace mineral premix 3 .05 .05 .05 .05 .05 .05 .05 .05

Selenium premix 4 .10 .10 .10 .10 .10 .10 .10 .10

Calculated analysis:

Crude protein. % 13.9 13.8 8.5 5.6 9.4 7.0 5.7 3.2

ME, kcal/kg 3139 2899 3042 2001 2981 2557 2145 1320

Calcium, % .76 .79 .72 .70 .76 .71 .70 .69

Avail. phosphorus, % .35 .29 .26 .25 .26 .25 .25 .25

Lysine, % .58 .68 .31 .20 .37 .26 .21 .11

Methionine. % .24 .24 .16 .11 .17 .13 .11 .06

Methionine + cystine, % .50 .43 .27 .18 .30 .22 .18 .10

1

Same for both ex
2
Supplied per kg.
d-pantothenic ac
1.9 1U; vitamin

3

4

Supplied per kg.
I, 1 2 mg.

periments.

of diet: vitamin A, 5775 IU; vitamin D3, 1

Id, 9.6 mg; niacin, 39 mg; choline, 334 mg;
E. 0.96 mg; folic acid, 0.39 mg; ethoxyquin,

925 ICU; riboflavin, 5.8 mg;
vitamin B12, 9.6 mcg; vitamin E.
0.11 g.

of diet: Ca, 9.75 mg; Mn, 60 mg; Pe, 20 mg; Cu, 2 mg; Zn, 27.5 mg; Co, .20 mg;

Supplied per kg. of diet: Se, 0.2 mg, Provided gratuitously by Hoffmann La-Roche, Nutley, NJ.
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Table 111.2. Nutrient composition of triticale (var: Flora)
(as fed basis)

Crude Protein, %
Crude, fiber (acid detergent), %
Metabolizable energy, kcal/kg

Minerals
Calcium, %
Copper, ppm
Iron, ppm
Manganese, ppm
Magnesium, %
Phosphorous, %
Potassium, %
Sodium, %
Zinc, ppm

Amino Acids
Alanine, %
Arginine, %
Aspartic acid, %
Cystine, %
Glutamic acid, %
Glycine, %
Histidine, %
Isoleuclne, %
Leucine, %
Lysine, %
Methionine, %
Phenylalanine, %
Proline, %
Serine, %
Threonine, %
Tyrosine, %
Valine, %

8.75
3.12

3135.00

0.05
15.00

104.00
63.00
0.14
0.36
0.51
0.01

31.00

0.33
0.55
0.54
0.30
2.34
0.33
0.21
0.31
0.56
0.32
0.17
0.41

0.87
0.39
0.26
0.29
0.39

Linoleic acid, % 0.66



Table 111.3. The effects of dietary treatments on breeder tan seminal characteristics,
body weight gain or loss, daily feed and protein intake and testicular
welt

IIINOMMIY11111M
Seminal Packed sperm Sperm cell Initial Body weight Daily feed Daily Testicular
volume coil volume concentration body gains (loss) intake protein weight

Dietary weight /tom /tom intake/tom
Treatments

ml 9
X10 epers/el

kg kg 9 9 mg/100 g of
body weight

Experiment 1

13.9% (C-9)

13.8% (T -8)

.49

.49

b
17.99

b
16.95

6.55

6.48

28 28-45
b

325
b

341
b

a
46

47
b

172

191

11.48

10.70

.70

.96

8.5% (T-8) .63 18.68 6.66 11.30 .34 326 28 172
b a b

6.6% (T-6) .57 16.52 6.85 10.86 .20 446 26 181

SE .03 .61 .26 .23 .20 16

Experiment 2 WOA

30 30-41 41-46

b a c a
13.9% (C -8) .51 19.19 5.70 11.98 -.10 -.55 279 38 242

b a a c b
9.4% (T-9) .50 19.19 6.13 11.35 -.41 -.02 308 29 247

b bc bc c
7.0% (T-7) .50 17.38 5.98 11.03 -.02 -.90 320 22 193

a b b c
6.7% (T-5) .58 17.55 5.82 11.44 .23 -.96 391 22 251

b c b a d
3.2% (T-3) .49 16.09 4.85 10.82 .39 -1.27 504 16 186

St .02 .4 .23 .32 .23 .30 32

SE= Standard error of the mean.
a-d

Means within columns with different lettered superscripts are significantly
different; (P(.05).



40

REFERENCES

Brown, H.B., and M.G. McCartney, 1983. Effects of dietary restriction
on reproductive performance of broiler breeder males. Poultry Sol.
62:1885-1888.

Cecil, H., 1981a. Effects of dietary protein on body weight and
reproductive performance of male turkeys. Poultry Sci. 60:1049-
1055.

Cecil, H., 1981b. For breeder toms: self imposed reduction in feed
consumption beats feed restriction. Turkey World 56:23-24.

Cecil, H., 1982. Effects of frequency of semen collection on
reproductive performance of male turkeys fed low protein diets
during the breeder period. Poultry Sci. 61:1866-1872.

Cherms, F.L., M.G. Stoller, J.J. Macllraith, K.C. Africa, and H.R.
Halloran, 1981. Reduction of body weight during growing and
holding periods and subsequent semen production and fertility in
turkeys. Reprod. Nutr. Dev. 21:1049-1058.

Dobrescu, 0., 1986. Photoperiod, diet, and method of feeding on
reproduction. Poultry Sci. 65:559-564.

Halvorson, J.C., M.A. Shebata, and P.E. Waibel, 1983. White lupins and
triticale as feedstuffs In diets for turkeys. Poultry Sci. 62:
1038-1044.

Krueger, K.K., J.A. Owen, C.E. Krueger, and T.M. Ferguson, 1977.
Effects of feed or light restriction during the growing and
breeding cycles on the reproductive performance of Broad Breasted
White turkey males. Poultry Sol. 57:1566-1574.

Krueger, K.K., P.S. Kaylor, and D.R. McIntyre, 1978. Compensatory
growth in the turkey male and its effect on reproductive
performance. Poultry Sci. 57:1149-1150. (Abstr.)

Krueger, K.K., 1979. Control feeding of turkey toms, it works!. Turkey
World 54:42-45.

Meyer, G.B., C.F. Props, A.T. Leighton, H.P. Van Krey, and L.M. Potter,
1980. Influence of dietary protein during the prebreeder period on
subsequent reproductive performance of Large White turkeys.
2. Growth, feed consumption and male sex-linked reproductive
traits. Poultry Sci. 59:358-362.

Parker, J.E., and G.H. Arscott, 1964. Energy intake and fertility of
male chickens. J. Nutr. 82:183-187.



41

Savage, T.F., H.S. Nakaue, A.H. Nilipour, and Z.A. Holmes, 1984. Semen
production and meal quality of Medium White (MW) toms fed diets
containing a new variety of triticale. Poultry Sci. 63(Suppl. 1):
177. (Abstr.)

Savage, T.F., H.S. Nakaue, Z.A. Holmes, and T.M. Taylor, 1986. Feeding
value of yellow peas (Pisum sativum L. Variety, Miranda) in market
turkeys and sensory evaluations of carcasses. Poultry Sci.
65:1383-1390.

Sloan, D.R., J.E. Jones, B.L. Hughes, and K.A. Wall, 1977. The effect
of protein level upon semen quality parameters. Poultry Sci.
56:1757-1758. (Abstr.)

Steel, R.G.D., and J.H. Torrie, 1980. Principles and procedures of
statistics. McGraw-Hill Book Co., Inc., New York, NY.

Sunde, M.L., H.R. Bird, J.M. Sund, and M.J. Wright, 1956. The use of
low protein diets for turkeys on range. Poultry Sci. 35:1106-1115.

Villegas, E., C.E. McDonald, and K.A. Gilles, 1970. Variability in the
lysine content of wheat, rye and triticale proteins. Cereal Chem.
47:746-757.



42

CHAPTER IV

REPRODUCTIVE PERFORMANCE OF MEDIUM WHITE

BREEDER TOMS FED DIETS WITH VARYING

METABOLIZABLE ENERGY AND 7% CRUDE PROTEIN

A.H. Nilipour, T.F. Savage, and H.S. Nakaue

Department of Poultry Science

Oregon State University

Corvallis, OR 97331-3402

Oregon Agricultural Experimental Station Technical Paper No. 8133.

Submitted for publication in Poultry Science, March 1987.



43

ABSTRACT

An experiment was conducted to study the effects of feeding diets

composed of triticale (var: Flora) and varying metabolizable energy and

7% crude protein on the fertilizing capacity and seminal quality of

Medium White breeder toms. Thirty nine breeder toms were fed ad libitum

from 30 to 54 weeks of age (WOA), one of four dietary treatments: 14%

crude protein (CP) with 2892 kilocalories (kcal) of metabolizable energy

(ME)/kg (14%-2892 ME); 7% CP with 2919 kcal ME/kg (7%-2919 ME); 7% CP

with 2719 kcal ME/kg (7%-2719 ME); and 7% CP with 2539 kcal ME/kg

(7%-2539 ME). Seminal volume (SV), packed sperm cell volume (PSCV),

sperm cell concentration (SCC), body weight, testicular weight, daily

feed consumption, energy and protein intake per tom, and fertilizing

capacity of the semen were measured.

The SV was greater (P<.05) for toms fed the 7%-2719 ME diet as

compared to 14%-2892 ME, 7%-2919 ME and 7%-2539 ME diets, while PSCV

decreased (P<.05) only in toms fed the 7%-2539 ME diet when compared

with other dietary treatments. No significant differences for SCC,

testicular weight, daily feed and energy consumption were observed among

the dietary energy levels fed. Daily protein intake was significantly

higher (P.05) for breeder toms fed the 14%-2892 ME diet, than the 2539,

2719, and 2919 ME diets containing 7% CP. Feeding the 7%-2919 ME diet

resulted in reduced (P<.05) fertilizing capacity among the dietary

treatments while the 7%-2539 ME significantly decreased the percentage

of fertile eggs hatched and increased the percentage of pipped eggs

within the 7% CP dietary treatments.

Under the conditions of this experiment, Medium White breeder toms

maintained fertilizing capacity and seminal quality when fed an ad

libitum diet containing 7% CP with 2719 kcal ME/kg.
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INTRODUCTION

Several studies using breeder toms have shown that their

reproductive performance was maintained when fed diets containing

varying levels of metabolizable energy (ME) and crude protein (CP).

Krueger et al. (1977) restricted the feed consumption of Broad Breasted

White toms to approximately 50% of the full-fed diet which contained 21%

CP and 2851 kcal ME/kg from 18 to 66 weeks of age (WOA) and observed a

significant increase in seminal volume, and fecundity. Meyer et al.

(1980a, b) fed Large White toms diets with crude protein levels of 12

and 17% with 3194 and 3070 kcal ME/kg, respectively, from 12 to 56 WOA.

The 12% CP diet was determined to be optimal for seminal production and

subsequent fertilizing capacity. Cecil (1981) fed toms diets containing

11, 13, 15 and 17% CP with 3314, 3261, 3215 and 3162 kcal ME/kg from 8

to 53 WOA and indicated that the various levels of energy and protein

had no effect on seminal volume, sperm cell concentration or fertility.

Cecil (1982) in a subsequent study, fed Large White toms diets

containing 8, 11, 13 and 17% CP with 3376, 3314, 3261 and 3162 kcal

ME/kg, respectively, from 28 to 53 WOA, and observed no effect on

seminal volume, sperm cell concentration and fertilizing capacity.

Dobrescu (1986) reported that a 10% protein diet with 3250 kcal ME/kg

could be fed to Large White toms from 16 to 52 WOA without adverse

effects on semen production and its fertilizing capacity. Nilipour et

al. (1987) reported that the seminal production of breeder toms can be

sustained when fed a 3.2% CP and 1320 kcal ME/kg diet containing

triticale (var: Flora) from 28 to 46 WOA.

Information is not available in the literature on breeder tom

nutrition about reducing dietary metabolizable energy and its subsequent
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effects on fertilizing ability of toms during the breeding period.

There have been studies involving dietary ME conducted with male

chickens, however. Parker and McSpadden (1943) as well as Parker and

Arscott (1964), have shown that severe energy restriction decreases the

fertilizing capacity of Single Comb White Leghorn male chickens. The

National Research Council (1984) has not defined an optimal dietary

metabolizable energy level for breeder toms. Therefore, the objective

of this experiment was to study the effects of feeding diets with

varying metabolizable energy and 7% crude protein on fertilizing

capacity and seminal quality of Medium White breeder toms.
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MATERIALS AND METHODS

Day-old Wrolstad Medium White breeder toms were fed standard Oregon

State University corn-soybean meal diets until 30 WOA. A total of 39

toms previously selected on the basis of comparable body weights and

seminal volumes were placed (n=9, 10, 10 and 10 toms per pen,

respectively) in four ventilated pens (each 2.4 m x 5 m) and fed one of

four diets. The diets consisted of triticale-soy with 14% CP and 2892

kcal ME/kg of feed 14%-2892 ME, and three 7% CP triticale based diets

7%-2919 ME, 7%-2719 ME and 7%-2539 ME, Table IV.1. The 14%-2892 ME diet

served as the control diet. From 47 to 54 WOA toms were kept on grass

ranges with shelters. During the entire experiment, breeder toms were

maintained on a daily photoperiod of 14L:10D, and given feed and water

ad libitum. The 7% CP diets were attained by the addition of #70

silicate sand to the rations. Between 30 and 54 WOA, seminal volume

(SV), and packed sperm cell volume (PSCV) were measured weekly. The

sperm cell concentration (SCC), individual body weights, daily feed

consumption, and protein and energy intake were determined biweekly.

At 54 WOA, three toms from each dietary treatment were selected

randomly, and their body weights recorded. The toms were then

euthanized, their testes removed and the testicular to body weight

relationships (mg of testis per 100 g of body weight) calculated.

The fertilizing capacities of the spermatozoa from the breeder toms

maintained on the four dietary treatments were evaluated biweekly

commencing at 38 WOA. Semen was collected weekly and pooled by dietary

treatments, then five Medium White Wrolstad hens per dietary treatment

were inseminated with .05 ml of semen. The hens were fed a corn-soybean

meal turkey breeder hen ration containing 15% CP and 2924 kcal ME/kg.



47

Eggs were collected four times daily from 39 to 52 WOA using a

trap-nest program. The eggs were identified according to the breeder

tom treatment and were set biweekly for eight consecutive hatches in a

Robbins model 17H incubator. On the 10th day of Incubation all eggs

were candled, and the content of each egg that lacked embryonic

development were macroscopically examined to determine true fertility.

The data were analyzed statistically using one-way analysis of

variance (Steel and Torrie, 1980). Significant differences among

treatment means were determined using a Least Significant Difference

test. All percentage data were subjected to arc sin transformation

before analysis. Pearson's correlation coefficients were calculated to

determine the presence of significant relationships among seminal

volume, packed sperm cell volume, and sperm cell concentration within

each dietary treatment.
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RESULTS AND DISCUSSION

The effects of feeding breeder toms diets containing 2919, 2719 and

2539 kcal ME/kg with 7% CP from 30 to 54 WOA on mean seminal volume,

packed sperm cell volume and sperm cell concentration are summarized in

Table IV.2. Seminal volume was significantly higher (P<.05) for breeder

toms fed the 7%-2719 ME when compared to the other diets. A reduced

(P<.05) PSCV was observed only for the toms fed the 7%-2539 ME diet when

compared to those toms fed diets containing 14%-2892, 7%-2919 and

7%-2719 ME. There were no differences among the dietary treatments for

sperm cell concentration.

The effects on 30, 47 and 54 WOA body weights, testicular weight,

daily feed consumption, daily energy and protein intake of breeder toms

in the pens (30-47 WOA) and the ranges (47-54 WOA) are summarized in

Table IV.3. The tom body weights at 47 and 54 WOA were not different

(P>.05) among the four treatments. The body weight change (gain or loss

among the toms fed the various diets) between 30 and 54 WOA were not

statistically different due to the large body weight variation among

toms within diets. Testicular weights at 54 WOA was not different among

the dietary treatments. Even though the daily protein intake was

reduced (P<.05) for the toms fed the three 7% CP diets with the varying

energies in relation to the 14%-2892 ME control diet, the daily feed

consumption and energy intakes were not different among the dietary

treatments between 30 to 47 and 47 to 54 WOA. Reductions in feed

consumption, energy and protein intakes were observed when toms were on

the ranges from 47 to 54 WOA. These reductions maybe due to grazing

habits of the toms as has been described by Sunde et al. (1956) for

market turkeys.
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The effects of the breeder tom's diet on fertility, hatchability of

fertile eggs and pipped eggs of eight consecutive biweekly hatches are

summarized In Table IV.4. The observed fertility from hens artificially

Inseminated with semen from tans on different diets was significantly

lower for breeder toms fed the 7%-2919 ME diet than the other three

diets. The hatch of fertile eggs, however, was significantly lower

(P<.05) from hens inseminated with semen from toms fed the 7%-2539 ME

diet when compared to 14%-2892 ME, 7%-2919 ME, and 7%-2719 ME diets.

The reduced hatch of fertile eggs was due to significantly increased

(P<.05) Incidence of pipped eggs for toms fed the 7%-2539 ME diet as

compared to 7%-2919 ME and 7%-2719 ME diets. There were no consistent

correlations for SV, PSCV, and SCC within each dietary treatment.

The results of eight hatches of fertile eggs suggest that a

paternal effect on hatchability was observed when feeding breeder toms a

diet containing 2539 kcal ME/kg and 7% CP. In this study, all the hens

were fed the same diet and treated in a similar manner - all hatching

eggs were stored in the same holding room, incubated in the same setter

and the same hatcher. These conditions indicate that a relation exists

between the energy content of breeder tom's diet and hatchability. The

reason for the Increased incidence of pipped eggs and the reduced hatch

of fertile, can not be adequately explained. In this experiment those

toms fed the 7%-2719 ME diet did not show any adverse effect in

fertilizing capacity and seminal quality, supporting previously reported

studies (Cecil, 1982; and Dobrescu, 1986). Thus, breeder toms can be

maintained on low crude protein diets, but a reduction in metabolizable

energy is also recommended.
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According to the conditions of this study, Medium White breeder

toms can be maintained on a diet containing 2719 kcal ME/kg and 7% CP of

feed without an adverse effect on the fertilizing capacity and seminal

quality.
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Table IV.1. Feed composition of experimental breeder tom diets

Ingredients
Diets

14%-2892 ME 7%-2919 ME 7%-2719 ME 7%-2539 ME

Triticale, (Flora) 80.74 81.00 81.00 81.00

(8.75% CP)
Soybean meal, sole. 13.80

(47.5% CP)
Alfalfa meal, dehyd. 2.50

(17% CP)
Animal fat 5.48 2.60
Sand, silica 10.56 13.44 16.04
(# 70 grade)
Defluorinated phos. 1.36 1.36 1.36 1.36

(32% Ca; 18% P)
Limestone flour .60 .60 .60 .60

Salt (iodized) .50 .50 .50 .50

Vitamin premix 1 .35 .35 .35 .35

Trace mineral premix 2 .05 .05 .05 .05

Selenium premix 3 .10 .10 .10 .10

Calculated analysis:

Crude protein, % 14.06 7.08 7.08 7.08
Metabolizable energy

(kcal/kg)
2892 2919 2719 2539

Calcium, % .64 .56 .56 .56

Avail. phosphorus, % .29 .26 .26 .26

Lysine, % .70 .25 .25 .25

Methionine, % .23 .13 .13 .13

Meth. + cyst., % .44 .22 .22 .22

1

Supplied per kg. of
riboflavin, 5.8 mg;
334 mg; vitamin 312,
folic acid, 0.39 mg;

2

Supplied per kg. of
Zn, 27.5 mg; Co, .20

3

Supplied per kg. of
La-Roche, Inc., Nutl

diet: vitamin A, 5775 IU; vitamin D3, 1925 ICU;
d-pantothenic acid, 9.6 mg; niacin, 39 mg; choline,
9.6 mcg; vitamin E, 1.9 IU; vitamin K, 0.96 mg;
ethoxyquin, 0.11 g.

diet: Ca, 9.75 mg; Mn, 60 mg; Fe, 20 mg; Cu, 2 mg;
mg; I, 1.2 mg.

diet: Se, 0.2 mg, Provided gratuitously by Hoffmann
ey, NJ.
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Table IV.2. The effects of diets with varying levels of metabolizable
energy and 7% crude protein on breeder tom seminal
characteristics

Seminal Packed sperm Sperm cell
Dietary volume cell volume concentration
Treatments

ml

9
x10 sperm/ml

b a

14%-2892 ME .40 18.6 8.21

c a

7%-2919 ME .34 19.7 8.46
a a

7%-2719 ME .50 18.8 8.02
b b

7%-2539 ME .39 16.7 7.91

SE .01 .4 .22

SE= Standard error of the means.
a-c

Means within columns containing different lettered superscripts are
significantly different (P<.05), the absence of superscripts
indicates no significant difference (P>.05).



Table IV.3. The effects of diets with varying levels of metabolizable energy and 7% crude
protein on breeder tom body and testicular weight, daily feed consumption,
daily energy and protein intake

====================================================================Mii============= ====== igli===911
Testicular Daily feed Daily energy Daily protein

Dietary Body weight weight cons./tom Intake/tom intake/tom
Treatments

kg mg/100 g of
body weight

g kcal/kg

WOA

30 47 54 54 30-47 47-54 30-47 47-54 30-47 47-54

14%-2892 ME 10.6 11.8 11.3 213 358 203 1036 587 50 29

7%-2919 ME 11.2 12.1 11.6 205 352 329 1028 960 25 25

7%-2719 ME 10.6 11.8 10.9 241 334 249 909 678 24 24

7%-2539 ME 10.0 11.1 9.8 218 382 263 969 668 27 19

SE .3 .4 .5 21 -- 41, .1

SE= Standard error of the means.
a,b

Means within a column with different lettered superscripts are significantly different
(P(.05), the absence of superscripts indicates no significant difference (P>.05).
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Table IV.4. The effects of diets with varying levels of metabolizable
energy and 7% crude protein on breeder tom mean hen
fertility and hatchability of eight hatches

Dietary True Hatch of Pipped
Treatments fertility fertile eggs

a a ab
14%-2892 ME 87.7

b
73.4

a

10.1

a
7%-2919 ME 75.5

a

63.8
a

12.4
b

7%-2719 ME 90.1

a

71.1
b

7.1

a
7%-2539 ME 90.9 54.6 17.5

SE 3.3 3.5 2.8

SE= Standard error of the means.
a-b

Means within columns containing different lettered superscripts are
significantly different (P<.05).
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CHAPTER V

SUMMARY AND CONCLUSION

1. Triticale as an Alternative Feed Grain for Breeder Toms

Triticale (X Triticosecale Wittmack) which is a cross between wheat

and rye was utilized in these experiments. It was demonstrated that

triticale, variety Flora, can be incorporated Into the diet of breeder

toms as a substitute for corn without adverse effects on seminal

quality, fertilizing capacity and performance of Medium White breeder

toms.

2. Minimal Dietary Crude Protein Required by Breeder Toms

Two experiments were conducted to ascertain the minimal dietary

crude protein for breeder toms during the breeding period, (28 to 45 and

30 to 46 weeks of age, respectively). In Experiment 1, forty toms were

assigned to one of four diets containing 13.9% dietary crude protein

(CP), 13.8, 8.5, and 5.6% CP with 3139, 2899, 3042, and 2001 kcal of

metabolizable energy (ME)/kg, respectively, and in Experiment 2, forty

nine toms were fed one of five dietary treatments: 13.9% CP, 9.4, 7.0,

5.7, 3.2% CP with 3139, 2981, 2557, 2145 and 1320 kcal ME/kg,

respectively. In both experiments toms were fed ad libitum and seminal

characters (seminal volume, packed sperm cell volume and sperm cell

concentration), body and testicular weight, feed and protein consumption

were measured. It was shown that seminal production can be maintained

when toms are fed a diet of 3.2% CP and 1320 kcal ME/kg, however,

seminal quality was affected. Low levels of dietary crude proteins and

metabolizable energies did not significantly influence testicular
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weight. Daily feed consumption and protein intake increased as the CP

and ME were decreased. The results of these experiments indicate that

seminal quality of Medium White breeder toms can be maintained when fed

ad libitum a diet of 5.6% CP and 2001 kcal ME/kg.

3. Metabolizable Energy Required by Breeder Toms

An experiment was conducted to determine the effects of feeding

diets with various metabolizable energies and 7% CP on fertilizing

capacity and seminal quality of Medium White breeder toms. Thirty nine

breeder toms were fed ad libitum from 30 to 54 weeks of age, one of four

dietary treatments: 14% CP with 2892, kcal ME/kg, and three 7% CP diets

with 2919, 2719, 2539, kcal ME/kg, respectively. Seminal quality,

fertilizing capacity, feed, protein and energy consumption, body and

testicular weight were measured. It was demonstrated that the toms

maintained fertilizing capacity and seminal quality when fed a diet

containing 2719, kcal ME/kg and 7% CP. However, when breeder toms were

fed a 7%CP-2919 ME diet, there was a significant reduction (P<.05) in

fertilizing capacity when compared to 7%-2892 ME, 7%-2719 ME, and

7%-2539 ME diets. The 7%-2539 ME diet significantly decreased the

percentage of fertile eggs and increased the percentage of pipped eggs

within the 7% CP dietary treatments. These findings suggest that a

paternal diet can have an influence upon the hatchability of fertile

eggs. The varying dietary energies did not exert any influence on

testicular weight, thus, indicating of a species difference between toms

and male chickens.

It is concluded that breeder toms can be maintained on 2719 kcal of

metabolizable energy/kg and 7% crude protein diet without an adverse

effect on fertilizing capacity and seminal quality.
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APPENDIX 1

THE INFLUENCE OF FEEDING TRITICALE (VAR: FLORA)

AND VARIED CRUDE PROTEIN DIETS ON THE

SEMINAL PRODUCTION OF MEDIUM WHITE BREEDER TOMS

The data listed In this appendix contains information which maybe

of interest to the reader by providing more detailed Information about

the mean values obtained for daily feed and protein consumption, body

weight, seminal volume, packed sperm cell volume, sperm cell

concentration, correlation coefficients among the seminal characters,

and testicular weights in Experiments 1 and 2 described in Chapter III.



65

Table A1.1. The effects of dietary treatments on breeder tom daily
feed consumption (Experiment 1)

Dietary * Weeks of age
Treatments

30 32 34 36 38 40 42 45

Daily feed consumption/tom

g

C-S 322 349 340 313 367 313 308 285

T-S 294 313 394 331 385 353 340 317

T-8 285 358 353 322 344 326 304 308

T-5 353 444 454 426 462 471 499 458

*

C-S Corn-soy with 13.9% CP and 3139 ME
T-S Triticale-soy with 13.8% CP and 2899 ME
T-8 Triticale with 8.5% CP and 3042 ME
T-5 Triticale with 5.6% CP and 2001 ME
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Table A1.2. The effects of dietary treatments on breeder tom daily
protein intake (Experiment 1)

Dietary
Treatments

Weeks of age

30 32 34 36 38 40 42 45

Daily protein intake/tom

g

C-S 45.1 48.8 47.6 43.8 51.3 43.8 43.1 39.9

T-S 41.2 43.8 55.1 46.3 53.9 43.8 47.6 44.4

T-8 22.8 28.6 28.2 25.8 25.7 26.1 24.3 24.6

T-5 17.6 22.2 22.7 21.3 23.1 23.5 24.9 22.9
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Table A1.3. The effects of dietary treatments on breeder tom body
weight (Experiment 1)

Dietary Weeks of age Final body weight
Treatments eviscerated

28 32 36 40 45

Body weight
kg

a

C-S 11.5 11.7 11.9 12.4 12.4 9.9
ab

T-S 10.7 10.8 10.8 11.4 11.6 9.4
ab

T-8 11.3 11.2 11.4 11.8 11.6 9.4
b

T-5 10.9 10.7 11.2 11.6 11.4 8.9

SE .3 .4 .4 .4 .4 .4

SE= Standard error of the means.
a,b

Means within columns for eviscerated body weights with different
lettered superscripts are significantly different (P<.05); the
absence of superscripts indicates no significant difference (P>.05).
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Table A1.4. The effects of dietary treatments on breeder tom seminal
volume (Experiment 1)

Dietary Weeks of age
Treatments

28 30 32 34 36 38 40 42 45

Seminal volume
mi

C-S .35 .52 .53 .61 .50 .47 .47 .54 .47

T-S .31 .50 .53 .61 .52 .39 .49 .59 .51

T-8 ,38 .56 .39 .52 .47 .54 .70 .67 .52

T-5 .45 .56 .54 .50 .52 .69 .61 .68 .54

SE .04 .07 .06 .06 .09 .08 .07 .07 .07

SE= Standard error of the means.
Means within columns are not significantly different (P>.05).
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Table A1.5. The effects of dietary treatments on breeder tom packed
sperm cell volume (Experiment 1)

Dietary Weeks of age
Treatments

28 30 32 34 36 38 40 42 45

Packed sperm cell volume

b
C-S 16.5 19.1 17.6 20.4 16.6 19.2 14.4 17.0 20.9

b
T-S 27.3 15.5 16.2 17.7 12.9 19.7 15.2 14.4 16.4

a
T-8 22.5 17.9 16.9 20.8 21.0 18.5 16.0 17.4 17.1

ab
T-5 17.9 16.8 14.6 18.0 16.9 16.5 14.6 17.1 19.5

SE 2.5 1.7 1.7 1.9 1.6 1.7 1.6 1.9 1.3

SE= Standard error of the means.
a,b

Means within columns with different lettered superscripts are
significantly different (P<.05); the absence of superscripts
indicates no significant difference (P>.05).
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Table A1.6. The effects of dietary treatments on breeder tom sperm
cell concentration (Experiment 1)

Dietary Weeks of age
Treatments

30 32 34 36 38 40 42 45

Sperm cell concentration
9

X10 sperm/ml

C-S 5.4 7.0 5.8 9.9 6.4 6.0 4.8 7.8

T-S 5.2 6.9 6.2 9.8 6.9 5.0 5.0 6.6

T-8 5.8 6.6 6.6 10.1 6.6 6.0 5.2 6.0

T-5 6.9 6.8 6.5 10.4 6.2 5.6 5.3 7.2

SE .7 .7 .6 1.0 .6 .3 .6 .6

SE= Standard error of the means.
Means within columns are not significantly different (P>.05).
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Table A1.7. Correlation coefficients of seminal volume (SV), with
packed sperm cell volume (PSCV), sperm cell concentration
(SCC), and PSCV with SCC at 45 weeks of age (Experiment 1)

Dietary SV PSCV
Treatments

PSCV SCC SCC

C-S .28

T-S -.42

T-8 -.38

T-5 -.23

-.35

-.15

-.50

-.58

-.03

-.21

.69

.20

Correlation coefficients among the seminal characters are not
significantly different (P>.05).
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Table A1.8. The effects of dietary treatments on breeder tom
abdominal leaf fat and gizzard fat, gizzard and
testicular weight (Experiment 1)

Dietary Abdominal leaf fat Gizzard Testicular
Treatments and gizzard fat weight weight

Measurement weights to body weight

C-S .51 .80 .17

T-S .49 .84 .18

T-8 .40 .89 .18

T-5 .54 .87 .17

SE .05 .04 .01

SE= Standard error of the means.
Means within columns are not significantly different (P>.05).



Table A1.9. The effects of dietary treatments on breeder tom daily
feed consumption (Experiment 2)

Dietary *

Treatments
32 34 36

Weeks of age

38 40 42 44 46

C-S

T-9

T-7

T-5

T-3

Daily feed consumption/tom

g

236 272 308 317 285 226 263 276

303 290 322 331 340 226 322 471

272 317 331 362 340 222 304 412

367 435 350 440 426 258 340 512

458 612 494 544 608 326 353 635

C-S Corn-soy with 13.9% CP and
T-9 Triticale-soy with 9.4% CP
T-7 Triticale with 7.0% CP and
T-5.Triticale with 5.7% CP and
T-3 Triticale with 3.2% CP and

3139 ME
and 2981 ME
2557 ME
2145 ME
1320 ME

73
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Table A1.10. The effects of dietary treatments on breeder tom daily
protein intake (Experiment 2)

Dietary Weeks of age
Treatments

32 34 36 38 40 42 44 46

Daily protein intake/tom

g

C-S 32.7 37.7 42.7 43.9 39.5 31.3 36.5 38.3

T-9 28.5 27.3 30.3 31.1 32.0 21.3 30.3 44.3

T-7 19.1 22.2 23.2 25.4 23.8 15.6 21.3 28.9

T-5 21.1 25.0 21.0 25.2 24.4 14.8 19.5 29.3

T-3 14.6 19.5 15.7 17.3 19.4 10.4 11.3 20.2
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Table A1.11. The effects of dietary treatments on breeder tom body
weight (Experiment 2)

Dietary
Treatments

Weeks of age

32 34 36 38 40 42 44 46

Body weight
kg

a

C-S 11.9 12.1 11.9 11.5 11.4 11.9 11.2 11.3

ab
T-9 11.4 11.1 10.9 10.9 10.8 11.1 10.6 10.9

ab
T-7 11.0 11.3 11.2 10.9 10.8 11.2 10.3 10.4

ab
T-5 11.4 11.8 11.7 11.5 11.3 11.6 10.6 10.7

b
T-3 10.7 10.8 10.9 10.3 10.3 11.1 9.8 9.8

SE .5 .4 .4 .4 .4 .4 .5 .5

SE= Mean standard error of the means.
a-b

Means within columns with different lettered superscripts are
significantly different (P<.05); the absence of superscripts
indicates no significant difference (P>.05).



Table A1.12. The effects of dietary treatments on breeder tom seminal volume (Experiment 2)
==============================================================================================
Dietary
Treats

Weeks of age

31 32 33 34 35 36 37 38 39 40 41 42 43 44 46

Seminal volume
ml

ab

C-S .41 .66 .65 .59 .58 .56 .58 .56 .43 .28

ab
.43 .28 .35 .32 .52

T-9 .42 .55 .69 .58 .53 .49 .44 .56 .56 .57
ab

.64 .30 .23 .43 .41

T-7 .39 .42 .61 .74 .62 .54 .59 .55 .55 .46

a

.39 .30 .35 .31 .41

T-5 .45 .70 .87 .89 .66 .55 .57 .58 .69 .65

b
.60 .37 .34 .40 .40

T-3 .30 .61 .78 .59 .40 .51 .52 .44 .44 .33 .44 .22 .36 .40 .40

SE .06 .04 .12 .09 .07 .07 .06 .06 .06 .05 .06 .04 .04 .04 .05

SE= Standard error of the means.
a,b

Means within columns with different lettered superscripts are significantly different
(P<.05); the absence of superscripts indicates no significant difference (P>.05).



Table A1.13. The effects of dietary treatments on breeder tom packed sperm cell volume
(Experiment 2)

Dietary
Treatments

Weeks of age

32 33 34 35 36 37 38 39 40 41 42 43 44 46

Packed sperm cell volume

C-S 17.3 17.3 16.9 15.6 18.0 18.2 15.0 19.5 15.9 16.8 22.5 25.9 26.0 18.4

T-9 16.9 15.0 20.2 19.6 17.2 17.2 15.3 21.5 18.3 17.2 24.7 19.3 22.3 22.4

T-7 14.6 15.6 15.4 17.6 15.9 15.9 15.0 17.7 15.9 13.4 20.3 18.0 19.7 16.3

T-6 15.4 12.2 14.7 15.5 16.4 16.4 17.0 18.3 16.4 15.3 20.3 25.2 26.8 20.2

T-3 12.0 10.1 14.3 12.6 17.1 17.1 13.6 15.2 13.9 13.9 21.7 17.3 21.1 19.3

SE 1.6 1.6 1.9 1.5 1.4 1.2 1.4 1.6 1.4 1.8 2.2 1.8 1.7 1.4

SE= Standard error of the means.
Means within columns are not significantly different (P>.05).
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Table A1.14. The effects of dietary treatments on breeder tom sperm
cell concentration (Experiment 2)

Dietary
Treatments

Weeks of age

32 34 36 38 40 42 44 46

Sperm cell concentration
9

x10 sperm/ml
ab

C-S 4.7 4.9 4.5 3.8 5.7 4.9 9.9 5.9

ab
T-9 5.5 5.3 5.5 4.8 6.8 5.3 8.0 6.5

a
T-7 5.6 5.9 6.0 4.1 7.1 4.9 7.5 4.5

ab
T-5 5.0 5.8 5.4 3.8 6.9 4.5 8.3 6.8

b
T-3 2.9 4.2 3.0 3.4 5.3 4.4 6.9 5.8

SE .7 .6 .6 .4 .6 .6 1.1 .6

SE= Standard error of the means.
a,b

Means within columns with different lettered superscripts are
significantly different (P<.05); the absence of superscripts
indicates no significant difference (P>.05).
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Table A1.15. Correlation coefficients of seminal volume (SV), with
packed sperm cell volume (PSCV), sperm cell concentration
(SCC), and PSCV with SCC at 46 weeks of age (Experiment 2)

Dietary SV PSCV
Treatments

PSCV SCC SCC

C-S

T-9

**

-.77 -.64
* *

-.59 -.65

.90

.54

* *

T-7 .32 -.13 .59

** **

T-5 -.86 _.40 .80

** * *

T-3 -.66 -.75 .52

* = P<.05
** = P<.01
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Table A1.16. The effects of dietary treatments on breeder tom
testicular weights (Experiment 2)

Dietary
Treatments

Testicular
weight

Testicular to body
weight ratio

g

C-S 29.4 .24

T-9 25.3 .25

T-7 22.0 .19

T-5 26.0 .25

T-3 19.5 .19

SE 3.0 .01

SE= Standard error of the means.
Means within columns are not significantly different (P>.05).
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APPENDIX 2

REPRODUCTIVE PERFORMANCE OF MEDIUM WHITE

BREEDER TOMS FED DIETS WITH VARYING

METABOLIZABLE ENERGY AND 7% CRUDE PROTEIN

The data contained in this appendix furnishes the reader with more

precise description of the mean values obtained for daily feed

consumption, energy and protein intake, body weight, seminal volume,

packed sperm cell volume, sperm cell concentration, coefficient of

correlation among the seminal characters, body weight of the three

progeny growouts and fertilizing capacity of Medium White breeder toms,

in Experiment 3 described in Chapter IV.



Table A2.1. The effects of dietary treatments on breeder tom daily feed consumption
(Experiment 3)

===================================================================================
Dietary
Treatments

Weeks of age

32 34 36 38 40 42 44 46 48 50 52 54

Daily feed consumption/tom
9

14%-2892 ME 308 308 385 381 421 362 331 367 95 149 158 408

7%-2919 ME 358 408 417 362 303 331 312 322 167 349 362 435

7%-2719 ME 285 335 367 322 385 367 290 322 90 131 267 508

7%-2539 ME 344 340 421 367 453 421 331 371 104 204 267 476



Table A2.2. The effects of dietary treatments on breeder tom daily metabolizable energy intake
(Experiment 3)

Dietary
Treatments

Weeks of age

32 34 36 38 40 42 44 46 48 50 52 54

Daily energy Intake/tom
kcal/kg

14%-2892 ME 892 892 1115 1102 1220 1049 957 1062 275 432 459 1180

7%-2919 ME 1045 1192 1218 1059 887 966 913 940 490 1019 1059 1271

7%-2719 ME 777 912 999 875 1043 999 788 875 246 357 727 1381

7%-2539 ME 875 864 1071 933 1151 1071 841 944 265 518 679 1209



Table A2.3. The effects of dietary treatments on breeder tom daily protein intake
(Experiment 3)

=====================================================================================
Dietary
Treatments

Weeks of age

32 34 36 38 40 42 44 46 48 50 52 54

Daily feed intake /tom

14%-2892 ME 43.4 43.4 54.1 53.5 594 50.9 46.5 51.6 13.3 20.9 22.2 57.3

7%-2919 ME 25.3 28.9 29.5 21.4 23.4 22.1 22.1 22.8 11.8 24.7 25.6 30.8

7%-2719 ME 20.2 23.7 26.0 22.7 27.2 26.0 20.5 22.8 6.4 9.3 18.9 35.9

7%-2539 ME 24.3 24.1 29.8 26.0 32.1 29.8 23.4 26.3 7.4 14.4 18.9 33.?



Table A2.4. The effects of dietary treatments on breeder tom body weight
(Experiment 3)

===================================================================================
Dietary
Treatments

Weeks of age

32 34 36 38 40 42 44 46 48 50 52 54

Body weight
kg

ab ab
14%-2892 ME 10.6 11.3 11.5 12.1 12.1 12.0 12.1 11.9 11.0 10.2 10.6 11.2

a a
7%-2919 ME 11.2 11.8 11.8 12.2 12.8 12.1 11.9 12.1 11.5 10.8 10.6 11.5

ab ab
7%-2719 ME 10.7 11.3 11.4 11.7 12.1 11.7 11.8 11.2 9.9 9.9 10.2 10.8

b b
7%-2539 ME 10.0 10.5 10.? 10.8 11.1 10.9 11.0 11.1 10.3 9.5 9.7 9.8

SE .4 .4 .5 .5 .5 .5 .5 .5 .5 .5 .4 .4

SE= Standard error of the means.
a-b

Means within columns with different lettered superscripts are significantly
different (P<.05).



Table A2.5. The effects of dietary treatments on breeder tom seminal volume (Experiment 3)

Dietary
Treatments

Weeks of age

31 32 33 34 35 36 37 38 39 41 42 43 44 45 46 47 48 49 50 51 52 53 54

Seminal volume
mi

ab ab ab ab ab ab ab
14%-2892 .33 .44 .47 .62 .36 .44 .45 .93 .33 .49 .43 .47 .32 .31 .37 .39 .39 .37 .37 .48 .24 .36 .42 .40

b b b b ab b b
7%-2919 ME .36 .41 .30 .37 .36 .43 .32 .25 .41 .27 .30 .35 .28 .29 .25 .43 .33 .38 .37 .36 .31 .31 .33 .34

ab a a a a a a

7% -2719 ME .44 .39 .59 .57 .58 .69 .61 .47 .53 .52 .48 .44 .46 .54 .56 .51 .48 .52 .4? .50 .27 .34 .42 .31

a ab ab ab b ab b

7%-2539 ME .36 .43 .53 .74 .45 .61 .44 .37 .41 .42 .40 .37 .20 .40 .34 .38 .44 .48 .37 .36 .26 .37 .28 .35

SE .06 .06 .05 .07 .06 .08 .06 .04 .05 .05 .04 .04 .05 .05 .04 .06 .06 .06 .06 .07 .04 .06 .05 .03

SE= Standard error of the means.
a-b

Means within columns with different lettered superscripts are significantly different
(P<.05); absence of superscripts indicates no significant difference (P>.05).



Table A2.6. The effects of dietaulreatments on breeder tom packed sperm cell volume (Experiment 3)

Dietary
Treatments

Weeks of age

31 32 33 34 36 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

Packed sperm cell volume

14%-2892 ME 22.3 24.7 16.8 16.7 16.8 18.9 17.3 19.2 19.1 19.0 21.7 16.2 21.5 17.4 16.1 16.3 19.6 20.9 17.1 16.3 19.2 17.2 17.0 19.0

7%-2919 MI 20.2 21.3 18.6 20.1 21.2 15.9 18.6 20.4 19.1 18.3 22.6 19.1 19.0 20.5 20.3 18.4 22.2 22.1 20.0 17.8 17.5 21.1 16.3 16.7

7%-2719 ME 22.3 20.0 20.0 16.9 18.1 18.1 18.8 19.1 19.7 16.1 19.4 19.2 18.2 16.1 18.9 18.5 21.3 20.2 20.1 16.1 17.1 17.6 16.6 18.2

7'6-2539 ME 21.5 19.2 15.6 14.9 19.8 16.9 15.7 14.9 18.8 15.1 15.8 16.1 17.3 17.0 16.8 18.1 18.6 15.4 16.2 16.7 13.2 16.2 16.7 16.3

St 2.5 2.1 1.5 1.9 2.0 2.0 1.6 2.0 1.6 1.8 1.7 1.5 1.8 1.9 1.2 1.8 2.1 2.0 1.9 1.9 2.5 2.3 1.9 2.0

SE= Standard error of the means.
Means within columns are not significantly different (P>.05).



Table A2.7. The effects of dietary treatments on breeder tom sperm cell concentration

(Experiment 3)
=========.=============================================================.==============

Dietary
Treatments

Weeks of age

32 34 36 38 40 42 44 46 48 50 52 54

Sperm cell concentration
9

x 10 sperm/ml

14%-2892 ME 8.5 5.7 9.7 8.3 9.4 10.6 10.4 6.9 8.1 3.4 7.4 9.7

7%-2919 ME 8.1 7.2 8.1 8.3 9.8 9.7 9.8 9.2 5.9 5.9 7.4 8.4

7%-2719 ME 7.7 5.9 7.2 10.0 8.6 8.5 10.3 7.4 9.2 3.9 6.2 8.0

7%-2539 ME 6.7 5.2 8.2 8.6 8.2 9.3 8.4 8.6 7.5 5.4 7.8 7.9

SE .5 .6 .7 .8 .7 .6 .6 .7 .7 .6 .5 .8

SE= Standard error of the means.
Means within columns are not significantly different (P>.05).
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Table A2.8. Correlation coefficients of seminal volume (SV),
with packed sperm cell volume (PSCV), sperm cell
concentration (SCC), and PSCV with SCC at 54 weeks
of age (Experiment 3)

Dietary SV PSCV

Treatments
PSCV SCC SCC

14%-2892 ME -.28 -.64 .06

7%-2919 ME -.25 -.62 .27

7%-2719 ME -.49 -.41 .40

7%-2539 ME -.29 -.30 -.26

Correlation coefficients are not significantly different (P>.05).



Table A2.9. The effects of breeder tom dietary treatments on
infertility, and embryonic mortality of eight
consecutive hatches (Experiment 3)

Dietary Eggs set Infertiles Embryonic
Treatments mortality *

b
14%-2892 ME 306 10.16 15.31

a

7%-2919 ME 283 19.44 23.00

C

7%-2719 ME 167 5.39 20.26

7%-2539 ME 196 4.08 26.45

SE 1.55 3.12

SE= Standard error of the means.
a-c

*

Means within columns with different lettered superscripts
are significanly different (P<.05); the absence of
superscripts Indicates no significant difference (P>.05).

Developing embryos unable to survive during the incubation.
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Table A2.10. The effects of dietary treatments on breeder tom
progeny growout body weight (Experiment 3)

Dietary
Treatments

Growout

I

156 DOA 142 DOA 127 DOA

Average body weight
kg

14%-2892 ME 6.46 6.16 5.17

7%-2919 ME 6.52 5.78 4.81

7%-2719 ME 6.83 5.26 4.98

7%-2539 ME 6.70 6.05 5.02

Average daily weight gain

g

14%-2892 ME 42.00 43.38 40.70

7%-2919 ME 41.82 40.70 37.91

7%-2719 ME 43.75 37.04 39.25

7%-2539 ME 42.97 42.64 39.56

Means within columns are not significantly different (P>.05).


