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Oregon turkey growers have been seriously concerned about feed costs in
recent years. This concern became more evident with the rapid cost rise in
late 1972 and throughout 1973, extending from sales of wheat and other grain

to Russia and other countries.

Prospects for availability and price of feedstuffs are of even greater
concern with respect to profitable production.

In 1940, Oregon turkey production ranked fourth among all states. At
that time, feed grain to produce turkeys was composed largely of wheat or
wheat by-products. Animal protein concentrates were available locally from
fish or other animal by-products. After World War II, government subsidy
programs for wheat plus increased demand for animal proteins removed these
ingredients as ready sources for turkey feeds. Corn and soybean meal had to

be imported by producers with increased costs.

In 1973, Oregon ranks 17th among all states in turkey production. Geo-
graphical production of turkeys has shifted mainly to the South Atlantic and
South Central States. In a recent analysis of the turkey industry, Gallimore
and Irvin (1973) state, "The areas emerging into turkey production in these
regions have been able to overcome any differential in feed ingredient costs
by savings resulting from low transportation rates, a more highly coordinated
industry, and mild weather which enables them to utilize a longer ranging
season and reduce growing rates."

The market for Oregon turkeys at one time included most of the United
States with large shipments moving by rail to Eastern cities. The marketing
area has been reduced to the Pacific Northwest since the industry could no
longer remain competitive with a double freight bill from importing feed in-
gredients and sending processed turkeys across country. Prospects seem to
indicate a need for lowering feed costs to maintain profitability in turkey
production compared to alternative enterprises. Development of feed grains
with a profit factor similar to that available to wheat growers in Oregon is
essential. Turkey growers also need assurance of a steady available supply
of feed grain that will allow them to remain competitive with other areas of

production.

*This report is modified from a presentation at the Oregon Turkey Improvement
Association, Annual Turkey Day, February 14, 1973, Memorial Union Building,

Oregon State University.



NUTRIENT COMPOSITION OF GRAINS

The supply of feed grains varies from time to time in Oregon and both'tur-
key growers and feed manufacturers find it necessary to make decisions on choice.
What knowledge is there concerning feed worth of grains for turkeys? Fortu-

nately, over the years experiment stations have accumulated large amounts of
data on nutrient composition and feeding comparisons of grains.

A summary of some nutrients in barley, corn, milo, oats, and wheat is pro-
vided in Table 1. Since grains are fed primarily as energy sources, the metab-
olizable energy (ME) is of most interest. Corn, wheat and milo have a low

Table 1. Nutrient Composition of Grains*

Analyses Barley Corn Milo Oats Wheat

Protein, % 9.7 8.9 11.0 9.0 9.9
Ash, % 2.3 1.1 1.7 3.7 1.9
Fiber, % 6.2 2.0 2.0 11.0 2.7
N-F.E.,	 % 68.5 73.1 71.6 62.1 72.8
Met En.	 Kcal/kg. 2830. 3430. 3250. 2620. 3086.
Ca, % .06 .02 .04 .09 .12
P,	 % .40 .31 .29 .33 .30

Vitamins	 (mg/kg)

Carotene 4.1 - -
Choline 937. 537. 678. 1100. 779.
Riboflavin 1.3 1.1 1.2 1.1 1.1
Pantothenic A 7.3 5.0 11.4 13.0 11.5
Pyridoxine 2.9 4.1 4.1 1.3 4.6
Niacin 44.1 22.9 42.7 18.0 59.1
Folacin .50 .20 .24 .30 .40
Biotin .15 .06 .18 .11 .11

Amino Acids (percent)

Arginine .43 .50 .36 .80 .40
Cystine .22 .09 .18 .22 .20
Glycine .30 .43 .40 .50 .50
Histidine .22 .20 .27 .20 .20
Isoleucine .40 .40 .53 .53 .40
Leucine .60 1.10 1.42 .90 .60
Lysine .30 .20 .27 .50 .30
Methionine .14 .17 .09 .18 .13
Phenylalanine .48 .50 .45 .60 .40
Threonine - .40 .27 .40 .28
Tryptophan .13 .10 .09 .16 .12
Tyrosine - - .36 .53 .40
Valine .46 .40 .53 .70 .40

* National Research Council #1684-1969 and #1-1971
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fiber content and are, therefore, high in energy compared to oats and barley.
Table 1 shows that corn has the highest ME value. If corn is rated on a scale
with a value of 100 for energy, then other grains would be as follows: milo 95,

wheat 90, barley 82, and oats 76.

Such comparisons are a useful guide but the nutrient content in grains can

vary greatly depending on variety, fertilization, area where grown and weather
conditions. In addition, other factors which may affect grain utilization by
turkeys are the method of processing (grinding vs. whole grain or mash vs. pel-

leting) and age of turkey.

BARLEY

Barley has not been used extensively in turkey feeds in Oregon for several
years since most of the supply has been used by other livestock or for malting.
Feeding trials with turkeys at the Oregon Agricultural Experiment Station re-
ported by Brown and Harper (1957) showed the relative value of barley to corn
is approximately 87 percent. Pelleting, especially during early growth, im-
proved gains to nearly that of corn mash in tests with poults. A combination
of half corn and barley provided better utilization of barley than an all-barley
grain based ration. Feed conversion to 24 weeks of age was found to require
approximately one-fourth more pounds of feed per pound gain for all-barley com-

pared to all-corn rations.

Adding fat or enzymes also was found to improve the relative value of bar-

ley as demonstrated in other experiments by Harper (1955) and Harper (1959).
Moran and McGinnis (1968) have found a response to some antibiotics in barley
rations. Plant breeders have isolated barley stocks with differences in lysine
content. Development of high yielding varieties with the high lysine mutant
gene might prove worthwhile for feeding turkeys during the last few weeks of
growth. Bryant and Lockhart (1963) found pearled barley is unpalatable to turk-
eys fed free-choice but turkeys fed the barley blended in a concentrate gained
equally and without loss in feed efficiency,compared to those fed corn.

It would appear best to use barley for turkeys from 12 weeks to market age

or 18-22 weeks. This is based on the better use made by older turkeys of fib-
rous feeds and avoidance of wet litter problems found when barley is fed to

younger birds.

CORN

Corn has long been a standard for turkey feeds. Since World War II, it
has been the largest import to the West Coast to replace subsidized wheat. Nu-
tritional value of corn is high because of the energy content and plus value of
carotene or pro-vitamin A. There is little doubt about the excellence of corn
for feeding turkeys. The drawback is the high freight cost of moving it from

the Midwest.

Geneticists have made selections in corn providing increased levels of ly-

sine and tryptophan, essential amino acids. Adams and Rogler (1970) showed in
a comparison of Opaque-2, the mutant variety, that turkeys fed from 16 to 21
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weeks on this corn grew better and utilized feed more efficiently than birds

fed on normal corn. The lower yield of Opaque-2 when compared to other hybrids
has curtailed greater plantings.

The effect of fertilizer on the protein and amino acid content of yellow
corn and implications for feed formulation were studied by Bird and Olsen (1972).
They demonstrated increased protein content of corn in plantings through fert-
ilization with nitrogen, phosphorus and potassium. The higher protein corn was
estimated to save 12 percent of the amount of soybean meal needed to attain the
same level of protein as in a standard type chick starter ration using regular
corn.

MILO

Milo or sorghum may at times be imported to the Pacific Northwest from
Southwestern states at a cost low enough to compete with other grains. High
freight rates are generally a limiting factor for greater use. Milo has an
energy value slightly below that of corn.

Feeding comparisons with large white turkeys by Waldroup et.al.(1967) showed
that from 11-21 weeks of age those fed milo and wheat in unpelleted diets sup-
ported significantly greater gains than those fed corn. When the rations were
pelleted, wheat supported significantly greater gains than corn, but milo did
not. The pellet form for all three grains was better than mash. In another Ar-
kansas experiment by Waldroup et.al.(1967), the above grains in pelleted form
were fed to turkeys from one day to 23 weeks of age. There was no superiority
of any of the grains for body weight or feed efficiency.

In using milo the seed coat should be broken by grinding and sufficient fat
should be added to prevent a problem of dustiness.

OATS

Oats are usually considered a feed for older turkeys because of the high
fiber content. This is also a factor in feed conversion. Sell et.al.(1968),
reported that heavy oats (32 lb/bu) when fed to turkeys from 12-24 weeks of age
on an equal substitution basis for corn had a feed value of 95-100 percent that
of corn. The relative value of oats was reported to decrease rapidly with light-
er bushel weight grain..

If oats are used, not more than 50 percent substitution should be made for
corn and the oats should be made available for turkeys after they reach 12 weeks.
Oats serve as a useful grain for feeding turkeys during the holding period fol-
lowing selection as breeding stock.

SPELT

Spelt is a close relative of wheat, but resembles barley more closely in
appearance and oats in chemical composition. This grain has found limited use
in turkey feeds in recent years. The whole grain appears to be quite palatable
when used for turkeys of range age. Arscott and Harper (1962) found substitution
of spelt for corn in chick or poult rations resulted in no significant difference
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in growth. The feed conversion was adversely affected due to higher fiber con-

tent of spelt rations.

WHEAT

Wheat has found extensive use in turkey feeds in the Pacific Northwest
and could find high use in future years. The development of selected varieties
for higher protein content and other nutritional values is expected to receive
increased research attention. Wheats vary widely in chemical composition. Pro-
tein may range from 8-18 percent and the ME values from 1300-1800 kilocalories
per pound. This variation is due to varieties, area where grown, and fertiliza-
tion. A great amount of information concerning wheat production, nutrient con-
tent and feed value for turkeys and other species is available from Oklahoma

State University (1970).

During the past few years, many experiments have been conducted in feeding

wheat to turkeys at the Oregon Agricultural Experiment Station, (earlier work re-
ported by Harper, 1966). Tables 2 and 3 summarize two trials using medium white
turkeys fed Gaines variety of wheat from day-old to 24 weeks. Replacement of
corn was made at levels of one-third, two-thirds and entirely. Results show

decreased gain in body weight and lower feed efficiency with high levels of this

low protein variety wheat as compared with corn. The relative value of wheat
compared to corn at 100 was 92 and 94 percent, respectively, for the two exper-

iments.

Table 2. Effect of Replacing Corn with Varying Levels of Wheat* in
Turkey-Growing Diets

(Average Data - 24 weeks)

Treatment
Corn(%)	 Wheat(%)

Sex Body weight	 Feed conversion

(pounds)	 (pounds)

100 0 M 19.2 4.02

F 11.4

66.7 33.3 M 19.4 4.06

F 11.0

33.3 66.7 M 18.9 4.22

F 10.7

0 100 M 18.5 4.34

F 10.7

* Gaines
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Table 3. Effect of Replacing Corn with Varying Levels of Wheat* in
Turkey-Growing Diets

(Average Data - 24 weeks)

Treatment
Corn(%)	 Wheat(%)

Sex Body weight
(pounds)

Feed conversion
(pounds)

100 0 M 21.4 3.67
F 12.4

66.7 33.3 M 21.1 3.55
F 12.2

33.3 66.7 M 20.6 3.84
F 12.2

0 100 M 18.5 3.92
F 11.8

* Gaines

When newer varieties with protein contents above that of Gaines were in-
cluded in feeding trials in 1972, their value was equal to or better than corn.
Results from using Beaver wheat with 11.3 percent protein compared with corn
fed poults from day-old to eight weeks are summarized in Table 4. Both grains
were used in rations with and without the antibiotic zinc bacitracin at levels
of 10 or 50 grams/ton. Significant increase in growth for this wheat over corn
is noted as well as for the antibiotic addition. Based on feed efficiency,
Beaver wheat was equal to 108 percent of corn in this comparison.

Table 4.	 Replacing Corn with Wheat (Beaver)
in Poult Rations with and without Zinc Bacitracin

(8-Week Data)

Treatment Antibiotic* Body weight Feed conversion
(gms/ton) (grams) (pounds)

Corn 0 1062. 2.20
10 1303. 2.02
50 1378. 1.99

Wheat 0 1260. 2.04
10 1496. 1.93
50 1634. 1.86

LSD** .05 189. .16
.01 296. .25

* Zn Bacitracin

** Least significant difference at statistical testing levels of .05 and .01 percent.
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A similar trial is summarized in Table 5, comparing Yamhill variety wheat

with a protein content of 10.6 percent to corn at 9.9 percent. Again, a sig-
nificant growth improvement for poults to eight weeks is noted and a marked im-
provement found for growth stimulation by the antibiotic. On a feed efficiency

basis, Yamhill was equivalent to 102 percent of corn.

Table 5. Replacing Corn with Wheat (Yamhill)
in Poult Rations with and without Zinc Bacitracin

(8-Week Data)

Treatment Antibiotic* Body weight Feed conversion

(gms/ton) (grams) (pounds)

Corn 0 1314. 2.16

10 1650. 2.06

50 1774. 1.97

Wheat 0 1527. 2.14

10 1838. 1.98

50 1873. 1.92

LSD .05
.01

182
285

.1 1

.18

* Zn Bacitracin

A third trial in 1972 compared 11.4 percent protein white western wheat
with a 13.4 percent red wheat. The results in Table 6 show that while some im-
provement in growth and feed efficiency was attained by poults to eight weeks
fed the red wheat it was not statistically significant. In this experiment

there was no advantage to adding biotin.

Table 6. White Western vs. Red Wheat (Willamette Valley)
with and without Added Biotin in Poult Rations

(8-Week Data)

Treatment Biotin
(20 mg/100 lbs.)

Body weight
(grams)

Feed conversion
(pounds)

W. Wheat - 11.4% Prot.

R. Wheat - 13.4% Prot.
11	 11	 II

LSD	 .05
.01

0

0 

1192.
1221.

1293.
1285.

152
231

2.14
2.14

2.06
2.09

.17

.26
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Lower protein Gaines wheat was compared to corn-based starter rations for
turkeys using added fat to compensate for ME values. The data from this exper-
iment, (Table 7), with rations made isocaloric and isonitrogenous, illustrate
that when fat is added to low protein wheat, the growth rate can be maintained
equivalent to the corn diet rate.

Table 7. Varying Levels of Corn and Wheat with Added Fat in
Poult Rations
(8-Week Data)

Treatment Fat	 Body weight	 Feed conversion
(percent)	 (grams)	 (pounds)

Corn 0 1507. 1.85

2/3 Corn - 1/3 Wheat 1.5 1429. 1.85

1/3 Corn - 2/3 Wheat 3.0 1472. 1.78

Wheat 4.5 1516. 1.74

LSD	 .05 180 .11
.01 273 .16

Weather, a factor in production of wheat, may damage the grain prior to
harvesting. An opportunity was available to test weather-damaged wheat in 1968
and two experiments were conducted. The results (Tables 8 and 9) indicate growth
rate of poults fed on low bushel weight grain is not reduced and feed efficiency
not impaired. Both 44 and 48 pound per bushel wheat were found equal to the un-
damaged 58 pound per bushel control wheat. Adding the antibiotic N pvobicin (as
noted in Table 8) did not affect growth but did improve feed conversion. This
was added as a possible mold disease preventative, but no problem was encountered
and mortality was not unusual.

The addition of an iodine product for a similar purpose was found to cause
some increased mortality in poults from iodism and reduced the growth rate (Table
9). Occasionally, grains are found with certain types of mold that will cause
losses from aflatoxin. Suspect grains could be fed to small numbers of turkeys
to determine any possible danger in feeding moldy grain. Turkeys are more sen-
sitive to aflatoxin than many other avian species.

TRITICALE

There has been some interest in feeding triticale, a relatively new grain
derived from crossing wheat and rye. Chemical analysis shows triticale general-
ly has higher protein content than either of the parents. Sell and Johnson (1969)
found triticale to be comparable to durum wheat for young turkeys. Similar re-
sults have been found by others for growth and feed conversion with broilers.
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Table 8. Weather Damaged vs. Undamaged Wheat in
Poult Starting Rations

(4-Week Data)

Treatment Novobicin*
(grams/ton)

Body weight
(grams)

Feed conversion
(pounds)

Wheat - 58 lb.	 bu. 0 410. 1.70

48	 "	 " 0 404. 1.78

50 390. 1.47

ii	 n 100 411. 1.48

LSD	 .05 55 .20

.01 83 .30

* Mycostatin

Table 9. Weather Damaged vs. Undamaged Wheat in
Poult Rations

(8-Week. Data)

Treatment Iofec 50

(PPm•)

Body weight	 Feed

(grams)

conversion
(pounds)

Wheat - 58 lb.	 bu. 0 1699. 2.18

48	 "	 " 0 1686. 1.99

12.5 1433. 2.47

"	 44	 " 0 1666. 2.04

LSD	 .05 136 .25

.01 207 .38

The lower harvest yield of triticale compared to other grains has been the most
important barrier to planting this crop. However, plant geneticists are making

selections to overcome the problem.

SUMMARY

The availability of nutritionally adequate feed grain supplies at a cost
economically competitive to grain sources in other areas of the country is an
important key in the survival of Oregon's turkey industry.
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The common grains fed to turkeys include barley, corn, milo, oats, and wheat.
Their feeding efficiency is closely allied to metabolizable energy values. High
fiber grains or those with lower energy content are best used for turkeys over
12 weeks of age. However, for younger turkeys the use of added fat, enzymes, anti-
biotics, along with either changes in the form fed or in combination with other
grains, may improve their feed efficiency.

Genetic selection to improve amino acid content, or change in total protein
content through selection or fertilization, appears as an alternative to providing
better grain sources for Oregon turkey producers. Another alternative is the de-
velopment of grains, as with triticale, that offer promise as better protein
sources than grains now used, along with reasonably good energy value.
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