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Foreword

Livestock producers face the situation that feeds vary from one
area to the next and that livestock of different areas respond to feeds
differently. Consequently it is important to test the response of live-
stock to home grown feeds in specific areas.

To help livestock producers, feeds grown in the Snake River
Valley have been tested in feeding trials at the Malheur Experimental
Area. These feeding trials provide results that can be applied by
farmers in that area as well as supplying fundamental information on
livestock nutrition.

Dean and Director
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The Snake River Valley produces large quantities of corn, bar-
ley, and alfalfa hay which need to be marketed with the greatest net
return to the farmer consistent with the maintenance of a high level
of soil fertility. The feeding of these grains and hay to livestock
offers a home market at prices above the sale price and helps to
maintain soil fertility through the manure that is produced.

Several factors existing in the Snake River Valley are favorable
to the fattening of beef cattle; feeder cattle of good quality are avail-
able from nearby ranges; the farmer can feed cattle during the
winter, thereby marketing his labor at a season when his farming
requires less of his time; no expensive shelter is necessary because
of the dry winters; and as all the feed necessary for fattening cattle
is or can be grown on each farm, the purchase of expensive supple-
ments is unnecessary.

Beef cattle feeding at the Maiheur Experimental Area from 1947

to 1951 included: (1) a comparison of ground corn with ground bar-
ley as grains for fattening steers, (2) a comparison of ground bar-
ley with rolled barley, and (3) the value of bonemeal supplementa-
tion in fattening cattle of this area.

Cattle and Feeds
The cattle fed were yearling Hereford steers of good quality

weighing from 750 to 850 pounds at beginning of the feeding trial.
They were uniform from lot to lot each year but better cattle were
obtained some years than others. They were allotted to the various
pens randomly after extremes in weight were eliminated. The cattle
were fed in open corrals but with ample bedding provided. The
animals in all pens had free access to salt and water at all times.
Eight steers per lot were fed out in 1947-48 and ten steers per lot
during the three following years. The feeding period began near
the first of December and extended for 130-140 days.

The roughage fed in all trials during the 4 years was a mixture
of chopped first and second cutting alfalfa hay cured the previous
summer. Good quality ground yellow dent corn and good quality
barley were the concentrates used in the feeding trials. The shelled

Superintendent of the Maiheur Experimental Area, Animal Husbandman, Graduate
Research Fellow, respectively.
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Table 1. PROTEIN CONTENT OF FEEDS FED IN THE VARIOUS YEARS

corn was coarsely ground for feeding and the barley either ground or
rolled as specified in each test. In lots where bonemeal was fed, a
separate box was provided in which the steamed bonemeal was avail-
able at all times. Animals without bonemeal had a ration containing
no added mineral except salt.

Ground Corn Versus Ground Barley
Both corn and barley are grown with heavy yields in the Snake

River Valley. The problems with which the farmer is faced are:
(1) Which of these grains will give the better gains and thereby
result in the most profit? (2) What hazards in feeding are encounter-
ed with each of these grains?

In a general summary, Morrison1 reported barley worth 88 per
cent as much as corn because of lower returns from hogs running
after the cattle and the reduced selling price of cattle fattened cm
barley. He reported that gains are about the same on the two grains,
however. He indicated that if hogs were not run after cattle and
that if the cattle were sold on a market that is less discriminating,
barley and corn would be practically equal.

There seemed to be a need to compare barley and corn grown in
the same area and on similar soil in the Snake River Valley since
feeding trials have revealed differences in results in different areas.

Conduct of feeding trials
Two tests were run comparing coarsely ground shelled corn

with ground barley. In one test a ration of ground shelled corn sup-
plemented with bonemeal was compared with a ration of g-round
barley supplemented with bonemeal for fattening yearling steers
during the winters of 1948, 1949, 1950, and 1951.

In the other test, coarsely ground shelled corn was compared
with ground barley for fattening yearling steers in feeding trials
.during the winters of 1948 and 1949. Both years two lots were fed

F. B. Morrison, 1948: Feeds and Feeding, Twenty-first Edition, pages 514-515.

Feeds fed 1947-48 1948-49 1949-50 1950-51

Per cent Per cent Per cent Per cent
1st crop alfalfa 12.76 13.38 11.47 11.55
2d crop alfalfa 14.23 14.58 13.75 12.80
Barley, ground 9.39 9.83 8.89 8.89
Barley, rolled 8.55 9.25
Corn 9.23 6.93 8.32 8.55
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corn and two lots were fed barley; one lot on each grain received
a supplement of bonemeal free choice while one lot on each grain
had no' access to any mineral other than salt which was provided to
all cattle.

Corn and barley gains nearly equal
In the test covering 4 years in which ground barley was com-

pared with ground shelled corn (Table 2) there was no difference

Table 2. A COMPARISON OF GROUND CORN, CHOPPED ALFALFA, AND
BONEMEAL SUPPLEMENT WITH GROUND BARLEY, CHOPPED

ALFALFA, AND BONEMEAL SUPPLEMENT.

Total feed cost

FEED COST PER POUND GAIN

$ 54.09

$ 0.204

$ 50.56

$ 0.194

Figures based on 10 steers per lot each of 3 years and 8 steers per lot 1 year for each
of the rations.

The cost based on average values of feeds at the experimental area.

Weight, feed, and costs

Chopped alfalfa
Ground corn

Bonemeal

Chopped alfalfa
Ground barley

Bonemeal

Pounds Pounds
Average weight and gain per head*

Initial weight 8100 812.0
Final weight 1,0740 1,071.0
Total gain 264.0 259.0
Daily gain 2.02 2.00

Average daily feed per head
Hay consumed 17.1 16.5
Ground corn consumed
Ground barley consumed
Bonemeal consumed

7.7

.04
7.7

.04

Average total feed per head
Hay consumed 2,222.0 2,136.0
Ground corn consumed 1,001.0
Ground barley consumed 997.0
Bonemeal constimed 4.4 4.7
Salt consumed 6.3 7.8

Feed per 100 pounds gain
Hay 841.0 824.0
Ground corn 379.0
Ground barley 384.0

Total feed cost per headt
Hay $ 25.00 $ 24.03
Ground corn 28.78
Ground barley 26.17
Bonemeal .22 .24

Salt .09 .12



6 AGRICULTURAL EXPERIMENT STATION BULLETIN 528

in the gain per day or the feed per unit of gain on the two rations.
Statistical analyses did not show any significant difference in the
gains of cattle fed the two grains. There was a slightly lower cost for
the barley ration because ground barley at $2.62 per cwt. was cheaper
than ground corn at $2.87 per cwt. during the period these grains
were compared.

Table 3. COMPARISON OF GROUND CORN PLUS CHOPPED ALFALFA
WITH GROUND BARLEY PLUS CHOPPED ALFALFA, BOTH WITH AND

WITHOUT BONEMEAL SUPPLEMENT

Figures based on 10 steers in each lot 1 year and 8 steers per lot the other year.
Costs based on average values of feed at the Experimental Area.

Weight, feed, and costs

Chopped
alfalfa
Ground

corn

Chopped
alfalfa
Ground

corn
Bonemeal

Chopped
alfalfa
Ground
barley

Chopped
alfalfa
Ground
barley

Bonemeal

Pound.i Pounds Poonds Poz4nds
Average weigh! and gain per head*

Initial weight 860.0 855.0 865.0 859.0
Final weight 1,114.0 1,113.0 1,097.0 1,112.0
Total gain 254.0 258.0 232.0 253.0
Daily gain 1.98 2.01 1.85 1.99

Average daily feed per head
Hay consumed 18.0 17.8 17.8 17.7
Ground corn consumed 7.7 7.7
Ground barley consumed 7.9 7.7
Bonemeal consumed .04 .04

Average total feed per head
Hay consumed 2,308.0 2,285.0 2,253.0 2,257.0
Ground corn consumed 986.0 986.0
Ground barley consumed 990.0 979.0
Bonemeal consumed 6.1 4.8
Salt consumed 5.0 5.2 5.7 5.4

Feed per 100 pounds gain
Hay 909.0 886.0 971.0 892.0
Ground corn 388.0 382.0
Ground barley 427.0 387.0

Total feed cost per headt
Hay $ 2597 $ 2571 $ 25.35 $ 25.39
Ground corn 30.81 30.81
Ground barley 27.23 26.92
Bonemeal .31 .23
Salt .07 08 .09 .08

Total feed cost $ 56.85 $ 56.91 $ 5267 $ 52.62

TOTAL FEED COST
PER POUND GAIN $ 0.2238 $ 0.2206 $ 0.2270 $ 0.2080
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In the test covering 2 years in which ground shelled corn with
and without bonemeal supplementation was compared with ground
barley with and without bonemeal supplement, there was no sig-
nificant difference in gains made by steers on the two grains (Table
3). In these comparisons slightly more feed per unit of gain was re-
quired when barley was the grain than that with corn. Because of the
lower selling price of the barley, the cost per pound of gain was
lower with the barley than with the corn.

Bloat hazard greater with barley
One cost to the corn ration fed in these trials which is unneces-

sary is that of shelling before grinding since Hoffman and Bogart1
(1950) have shown that corn-and-cob meal is equal to ground shelled
corn when the same amount of corn is fed in each case. Perhaps the
greatest difference between the corn and barley rations is found in
the incidence of bloat which is summarized in Table 4. There were
more animals suffering with bloat, more severe bloat cases, and more
losses from bloat when barley was fed than when corn was fed.

The cattle that were fed ground barley were equal in finish
and selling price to those fed on ground shelled corn. In all the trials
using these two grains the variations in finish at the end of the
feeding period were greater within lots than between lots. It must
be concluded that barley grown in the Snake River Valley, unlike
that reported by workers in some other areas, is equal to corn in
this respect.

These studies demonstrate that cattle will gain equally as well

Table 4. SUMMARY OF BLOAT CASES FROM RATIONS CONTAINING GROUND CORN,
GROUND BARLEY, STEAMED ROLLED BARLEY, EACH WITH AND WITHOUT

BONEMEAL SUPPLEMENT.

E. N. Hoffman and Ralph Bogart, 1950: Home.Grown Feeds for Fattening Yearling
Steers in the Snake River Valley, Oregon. Oregon Agri. Exp. Sta. Bul. 479.

Item

Chopped
alfalfa
Ground
corn

Chopped
alfalfa
Ground

corn
Bonerneal

Chopped
alfalfa
Ground
barley

Chopped
alfalfa
Ground
barley

Bonemeal

Chopped
alfalfa
Rolled
barley

Chopped
alfalfa
Rolled
barley

Bonemeal

Number of years ration fed 2 4 3 4 2 2
Total number of steers involved 18 38 28 38 20 20
Average length of feed period 127 129 128 129 131 131
Total bloat cases 6 5 18 23 12 5
Number of different steers bloating 5 4 13 12 7 3
Average bloat cases per feed period 3.00 1.25 6.00 5.75 6.00 2.50
Number of mild cases 4 4 6 14 8 2
Number of severe cases 2 1 12 9 4 3
Number of steers dying of bloat . 0 0 2 1 0 1
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on barley as on corn and that there is littleor no difference in feed
required for each Unit of gain. The two major considerations in
which of these grains to feed are : (1) the relative selling price of
the two grains, and (2) the greater hazard from bloat when feeding
barley. In viewing other work one would expect less trouble from
bloat, though not a complete absence, by feeding other materials
along with barley so that this grain constitutes only a portion of the
grain in the ration.

Ground Barley Compared With Sfeam-Rolled Barley
The preparation of barley for feeding was considered important

because some livestock feeders are of the opinion that rolled barley
is more palatable and results in less bloat than ground barley.
Stanley1 working in Arizona found rolled barley superior to ground
barley when the ration consisted of silage, alfalfa hay, and cottonseed
meal.

Feeding trials conducted
Two studies have been made comparing ground with steam-roll-

ed barley for fattening yearling steers. During the 1950 feeding
period ground barley with and without bonemeal supplement was
compared for a one-year period with steam-rolled barley with and
without bonemeal supplement.

In the second study steers receiving ground barley with and
without bonemeal supplement were fed out during 1947, 1949, and
1950 while steers receiving steam-rolled barley with and without
bonemeal supplement were fed out during 1949 and 1950 (Table 6).
It is admitted that these are not comparable, but the figures are pre-
sented not primarily for comparing steam-rolled barley with ground
barley, but to give the feeder an idea of what he might expect in the
way of gains and feed costs.

Gains on rolled barley and ground barley equal
The trial during the one year when it was possible to compare

the two lots on steam-rolled barley with the two lots on ground
barley was clear-cut in showing no difference in the gain per head
per day (Table 5) since the average for the two lots on each grain
preparation was 2.21 pounds per head per day. Also, the feed requir-
ed to make each unit of gain was practically the same (Table 5). As
there was a little higher cost in rolling than in grinding, the cost per
pound of gain was a trifle more for the cattle on rolled barley.

Although the results of feeding rolled barley for 2 years can-
not be compared with results of feeding ground barley for 3 years,

1 E. B. Stanley 1945: Rations for Fattening Cattle in Arizona. Ariz. Agr. Exp. Sta.
Bul. 198.
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Table 5. COMPARISON OF GROUND BARLEY PLUS CHOPPED ALFALFA
WITH AND WITHOUT BONEMEAL SUPPLEMENT AND STEAMED

ROLLED BARLEY PLUS CHOPPED ALFALFA WITH AND
WITHOUT BONEMEAL SUPPLEMENT

Costs based on average values of feed at the Experimental Area.

it is interesting to note that satisfactory gains and feed efficiencies
were obtained with both grain preparations (Table 6).

In all the years in which cattle were fattened on rolled and
ground barley they reached a satisfactory finish. The variations in
finish at the end of the feeding period were greater within lots than
between lots; therefore, one would assume that the grain prepara-
tions did not differ in this respect.

Wetght, feed, and costs

Chopped
alfalfa
Ground
barley

Bonemeal

Chopped
alfalfa
Ground
barley

Chopped
alfalfa
Rolled
barley

Bonemeal

Chopped
alfalfa
Rolled
barley

Average .wetght and gasts per head
Initial weight
Final weight
Total gain
Datly gain

Average daily feed per head
Hay consumed
Ground barley consumed
Rolled barley consumed
Mineral consumed

Average total feed per head
Hay consumed
Ground barley consumed
Rolled barley consumed
Mtneral consumed
Salt consumed

Feed per 100 pounds gain
Hay
Ground barley
Rolled barley

Pounds

730.5
1,023.5

293.0
225

16.68
7.69

.03

2,169.1
999.5

4.5
9.0

740.3
341.1

Pounds

739.5
1,020.5

281.0
2.16

16.86
7.69

2,191.8
999.5

10.0

780.0
355.6

Pounds

717.2
1,025.0

307.8
2.36

16.84

7.67
.04

2,189.7

997.7
5.4
9.7

711.4

324.1

Pounds

733.0
1,002.0

269.0
2.06

17.30

7.69

2,249.5

999.5

9.0

836.2

371.5

Total feed cost per head*
Hay
Ground barley
Rolled barley
Other

Total all feeds

TOTAL FEED COST
Pstt POUND GAtN

$ 21.69
24.99

.40

$ 21.92
24.99

.20

$ 21.90

25.94
.46

$ 2249

25.99
.18

$ 47.08 $ 47.11 $ 48.30 $ 48.66

$ 0.160 $ 0167 $ 0.156 $ 0.180
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Table 6. COMPARISON OFGROUND BARLEY PLus CHOPPED ALFALFA
WITH AND WITHOUT BONEMEAL AND STEAMED ROLLED BARLEY

PLUS CHOPPED ALFALFA WITH AND WITHOUT BONEMEAL.

v Costs based on average values of feed at the Experimental Area.

Value of Bonemeal Sfudied
Phosphorus deficiencies in feeds may be associated with phos-

phorus deficient soils upon which these crops are grown. Certain
phosphorus deficient areas are known. Soils of the Snake River Val-
ley are often high in calcium to the extent that some soils are alkaline
and this condition might aggravate any phosphorus deficiency.

Weight, feed, and costs

Chopped
alfalfa
Ground
barley

Chopped
alfalfa
Ground
barley

Bonemeal

Chopped
alfalfa
Rolled
barley

Chopped
alfalfa
Rolled
barley

Bonenieal

Pounds Pounds Pounds Pounds
Average weight wed gain per head

Initial weight 815.0 812.0 775.0 767.0
Final weight 1,066.0 1,079.0 1,040.0 1,056.0
Total gain 251.0 267.0 265.0 289.0
Daily gain 1.96 209 2.00 2.21

Average da5iy feed per head
Hay consumed 17.4 17.3 16.6 16.5
Ground barley consumed 7.8 7.7
Rolled barley consumed 7.7 7.7
Bonemeal consumed .04 .04

Average total feed per head
Hay consumed 2,228.0 2,221.0 2,178.0 2,176.0
Ground barley consumed 998.0 986.0
Rolled barley consumed 1,012.0 1012.0
Bonemeal consumed 5.1 5.0
Salt consumed 7.2 6.6 8.8 8.9

Feed per 100 poun.ds gain
Hay 888.0 832.0 822.0 753.0
Ground barley 398.0 369.0
Rolled barley 382.0 350.0

Total feed cost per head*
Hay 25.07 $ 24.99 $ 24.50 $ 24.48
Ground barley 25.57 25.27
Rolled barley 26.94 26.94
Bonemeal 0.26 0.25
Salt 0.11 0.10 0.13 0.13

Total feed cost .. $ 50.75 $ 50.62 $ 51.57 $ 5180

TOTAL CosT PER POUND GAIN $ 0.2022 $ 01896 $ 0.1946 $ 0.179



Coi, BARLEY, AND BONEMEAL FOR FATrENING CATTLE 11

The effects of low phosphorus in rations is summarized by Mor-
rison. More feed is required to make each unit of gain. There is a
reduction in food intake and daily gain. Feed efficiency is normally
decreased before appetite is lowered. This indicates that the effect
of phosphorus deficiency is to increase the metabolic activity and
result in the animal using larger amounts of energy for maintenance
with resulting decreased efficiency.

The work of Hall1 indicates that meat from animals on low phos-
phorus rations may be lower in quality than from animals on an ade-
quate diet and that keeping qualities are also related to the phosphorus
content of the ration.

It would appear that cattle coming into feed lots from ranges
low in phosphorus and particularly those which receive a high
grain-to-hay ration might respond to the addition of a phosphorus
supplement such as bonemeal. Results of some producers in that area
indicate that phosphorus might be needed but no experimental data
were available on the use of bonemeal for cattle in the feed lot for
the Snake River Valley Area. These trials were therefore conducted
for the purpose of determining the value of bonemeal in supplement-
ing corn rations and barley rations for fattening cattle.

Feeding trials conducted
Three comparisons were made using steamed bonemeal to su-

plement fattening rations. In one trial covering a period of 2 years
(1947, 1948) corn was compared with corn and bonemeal (Table 3).
In the second trial ground barley was compared with ground barley
and steamed bonemeal for a period of 3 years (Table 6). In the
third trial, rolled barley was compared with rolled barley and bone-
meal for a period of 2 years (Table 6).

Bonemeal is good insurance
It can be seen that in all cases where steamed bonemeal was used

to supplement fattening rations the gains were slightly in favor of
the lots receiving the mineral (Tables 3 and 6). Statistical analyses,
however, revealed that these gains were not significantly greater.
Thus, with the great individual variations one cannot be sure whether
the differences in favor of the bonemeal are real or are due to chance.

Also, in every case in which bonemeal was compared with no
bonemeal as a supplement in the fattening of beef cattle, the feed per
unit of gain was less for those receiving the mineral (Tables 3 and
6). Since the cattle were fed in lots, it was not possible to test the
significance of these differences.

1 J R. Hall, D. L. Mackintosh, and G. E. Vail: Quality of Beef. III Effect of Dietary
Phosphorus Deficiency on Quality of Beef. Kans. Agr. Exp. Sta. Tech. Bul. 58, 1944.
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Because of the increased rate of gain and the lessened feed per
unit of gain in the lots receiving bonemeal supplement, the feed cost
per unit of gain was noticeably lower for cattle fed the ration sup-
plemented with bonemeal (Tables 3 and 6).

Two observations seem important in considering the possibility
of a need for phosphorus. There was a significant interaction of
year and bonemeal supplement which indicated that one year when
cattle came from a deficient range, the use of bonemeal was beneficial,
whereas in the year in which cattle came from an area not deficient in
phosphorus, there was no beneficial effect from its use and practically
none of it was consumed. The second observation is that even when
cattle come into the feed lot with a craving for bonemeal this desire is
soon satisfied after which very little bonemeal is consumed.

The average cost of the bonemeal was 25 to 30 cents per steer
for the feeding period. This cost is so low that it would seem to be
cheap insurance for covering the possibility that cattle inight be from
a phosphorus deficient range and might do better in the feed lot if
given bonemeal.

Summary
Feeding trials reported include: (1) a comparison of ground

corn and ground barley each with and without bonemeal supplement,
and (2) a comparison of ground barley and steam-rolled barley each
with and without bonemeal supplement. Chopped alfalfa hay of good
quality was fed with each of these feeds. Bloat cases and losses asso-
ciated with each of these rations were recorded.

Results of these trials include the following: Ground corn and
ground barley produced nearly identical rates of daily gain. Rolled
barley and ground barley produced nearly identical gains. Bloat
hazard was far greater with barley than with corn. Rolling barley did
not eliminate the bloat hazard.

Cattle on ground corn without bonemeal made gains equal to
cattle on ground corn with bonmeal available; however, the addition
of bonemeal to ground or rolled barley gave slightly increased daily
gains. Bonemeal did not eliminate bloat.


