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RUMENSIN AND RALGRO ALONE AND IN
COMBINATION FOR GROWING-FINISHING STEERS

AND GROWING HEIFERS

H. A. Turner and D. G. Wooten

Feed additives and subcutaneous implants have been used in the cattle
industry for more than two decades to promote weight gains and improve
feed efficiency. Rapid weight gains and increasing feed utilization are
two important steps in maximizing the efficiency of red meat production.
Ralgro, a subcutaneously implanted anabolic agent, promotes weight gains
on pasture and in the feedlot. Rumensin, a biologically active feed additive,
has proven its ability to increase weight gains and improve the feed-to-
gain ratio in grazing animals while improving the feed-to-gain ratio in
the feedlot.

The objectives of this study were to examine the effects of Rumensin
and Ralgro, used alone or in combination, on weight gains and feed efficiency
for growing and finishing steers and growing heifers. Most of the heifers
will become part of a five-year study to evaluate the effects of these
treatments on developing replacement heifers.

EXPERIMENTAL PROCEDURE

Spring-born calves, dropped in March and April, were weaned on
September 11, put on rake-bunched meadow hay and started on a barley-biuret
supplement. On October 24, after an overnight shrink off of feed and water,
56 steers and 40 heifers were weighed and stratified by weight to four
treatments. These same weighing conditions were used for all weights
discussed in this paper. Treatments were control, Ralgro alone, Rumensin
alone and a combination of Ralgro and Rumensin. Ralgro implants were
36 mg and daily dosage of Rumensin per head was 200 mg. All animals received
3.2 pounds of supplement and a full feed of meadow hay. Supplement consisted
of .12 pounds of biuret mixed in with barley which made up the remainder.
Rumensin was also mixed with the supplement for those on the Rumensin
treatments. Hay was weighed in daily with refusals weighed back weekly.
On January 23, 91 days after the first implant, all calves on the Ralgro
treatments were reimplanted. The winter portion of the trial was terminated
on May 7, with animals being weighed before going on range. Heifers
were put with the breeding herd and will become part of a long-term study
to determine the effect of these treatments on producive and reproductive
performance of replacement heifers.

Steers were put on crested wheatgrass range and received a supplement
starting at 1 pound of barley. This was increased to 3 pounds by the
August 13 termination for the summer grazing period. Biuret provided
added protein. Treatments remained the same, with the steers on the Ralgro
treatments being reimplanted on May 7.



On August 13, steers were put on an accelerated supplement program
until they reached full feed. When on full feed, steers remained on range
and received barley ad libitum along with hay at 4 pounds per head and
.10 pounds of biuret and .10 pounds limestone. Ralgro steers were again
reimplanted and those on Rumensin continued to receive Rumensin. Final
weights were taken on November 18 and steers were slaughtered with carcass
data collected. Carcass data have not been summarized and will not be
presented in this paper.

Fall-born calves dropped in October and November were weaned on
July 25, put on meadow aftermath and/or rake-bunched hay and started on a
barley-biuret supplement. On August 22, 36 steers and 40 heifers were
weighed and assigned to treatments as described for the spring-born calves.
They were receiving 3.6 pounds of supplement at the initiation of the
trial and moved up to 6.6 pounds by the December 11 termination. These
levels were used to background the steers for moving into the feedlot.
The supplements consisted of barley and .12 pounds of biuret.

Calves were weighed on December 11, with steers on the Ralgro treat-
ments reimplanted and moved into the feedlot. The feedlot ration was
the same as that for the spring-born steers on range. The feedlot portion
of the trial was terminated on May 13, with steers weighed and sent to
slaughter. Carcass data were collected but have not been analyzed.
Heifers were added to the breeding herd and put on the replacement heifer
study previously discussed.

The next year, 36 fall-born heifers were handled in an identical
manner and on the same calender dates as the previous year and assigned to the
same treatments, except that they received a constant supplement of 3.1
pounds. They became a part of the long-term replacement heifer study.

RESULTS AND DISCUSSION

Gain data on the spring-born steers from the beginning of the winter
period to slaughter are presented in Table 1. Overall, Ralgro alone,
Rumensin alone and the combination increased gains 4, 7 and 16 percent,
respectively, over the controls. Daily gain response to Ralgro was quite
variable ranging from -9 percent over the winter to 23 percent over the
controls during the summer grazing. Rumensin ranged from 5 to 9 percent
over the controls and the combination 12 to 20 percent, which represent
rather consistent results over a wide array of feeding regimes and weather.
The reduced response to Rumensin during the summer grazing period, as compared
to other periods, may be because of quality of forage. Response was about
as expected early but tailed off towards the end of the grazing period.
This was a good water year and range grass was plentiful, but nutritive
quality of the grass was very poor as compared to most years. These steers
gained very little weight the last 40 days of this period. Previous studies
have indicated a reduced response to Rumensin when fed with a low level of
supplement and with very poor feed, such as straw of poor quality grass.
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Table 1. 1-Gain data of spring-born steers/

Winter Summer Finishing Overall Increase
Initial ADG ADG ADG Final ADG over

Treatment weight (196 days) (98 days) (97 days) weight (391 days) control

lb

Control 418 1.22 1.39 2.67 1052 1.62 -
Ralgro 418 1.12 1.71 2.77 1074 1.68 4
Rumensin 418 1.33 1.48 2.81 1095 1.73 7
Ralgro- 418 1.37 1.61 3.20 1155 1.88 16

Rumensin

Each treatment group consisted of 14 steers.

Daily feed intake and feed efficiency for the spring-born steers over
the winter and during the finishing period are shown in Table 2. Ralgro
improved feed efficiency by 8 percent over the winter as compared to the
controls. Rumensin reduced feed intake and, along with the increased
gains, improved feed efficiency by 24 percent when fed alone. 	 In combination
with Ralgro it reduced feed required for each pound of gain by 27 percent.

Table 2.	 Feed efficiency of spring-born steers

Treatment

Winter period
/

Finishing period?
Daily
intake

Feed per	 Improvement
lb of gain	 over control

Daily
intake

Feed per	 Improvement
lb of gain	 by Rumensin

Control
Ralgro

Rumensin
Ralgro-

Rumensin

lb

15.8
13.3

13.1
13.0

lb

13.0
11.9

9.9
9.5

8

24
27

lb

22.1

21.4

lb

8.1

7.1 12

1/ 
Feed intake includes 3.2 lbs of supplement with the remainder being meadow hay.

2/
- Steers were fed by Rumensin groups so data on Ralgro are not available.

3



Steers not receiving Rumensin were combined to form one group and those
receiving Rumensin formed another during the finishing period, so the
consumption data only allow a comparison of those receiving Rumensin as opposed
to those not receiving it. Rumensin improved feed efficiency by 12 percent,
despite the fact that these animals were larger going into the finishing
phase and were heavier at the end as compared to those not receiving Rumensin.
Feed intake was again reduced by Rumensin.

In Table 3, gain and feed data are presented for the spring-born heifers.
Ralgro, Rumensin and the combination increased gains by 3, 18 and 31 percent,
respectively, as compared to the controls and reduced feed required per pound
of gain by 5, 21 and 27 percent. These results are similar to the steers,
except for less of a response by the heifers to Ralgro or Rumensin alone.
However, the combination results were similar.

Table 3. Spring-born heifers performance over the winter (196 days)
2/

Increase in	 Improvement
Initial	 gain	 Daily fed	 Feed per over

Treatment weight	 ADG	 over control	 intakel/	 lb of gain control

lb	 lb
	

lb
	

lb

Control 407 0.99 - 12.8 12.9 -
Ralgro 409 1.02 3 12.4 12.2 -	 5
Rumensin 409 1.17 18 12.0 10.2 21
Ralgro- 408 1.30 31 12.2 9.4 27

Rumensin

1/ Each treatment group consisted of 9 heifers.

2j Feed intake includes 3.2 lbs of supplement with the remainder being meadow hay.

Table 4 presents the gain data for the fall-born steers during the fall
period and in the feedlot. Response to all treatment groups, as compared
to the controls, was much greater during the fall feeding period than in the
feedlot. Overall, Ralgro increased gains by 13 percent, Rumensin 9 percent
and the combination 18 percent. Feed efficiency comparisons (Table 5) show
that again despite Rumensin steers being heavier, feed intake was reduced
by feeding Rumensin and an improvement in feed required per pound of gain
of 12 percent was realized. This is almost identical to the results of
the spring-born steers finished on range.



Table 4.	 Gain data of fall-born steers--

Treatment
Initial
weight

Fall
ADG

(111 days)

Finishing
ADG

(153 days)
Final
weight

Overall
ADG

(264 days)

Increase in
gain

over control

lb

Control 535 1.50 1.96 1001 1.77 -
Ralgro 544 1.87 2.09 1071 2.00 13

Rumensin 548 1.80 2.03 1058 1.93 9

Ralgro- 545 1.93 2.21 1098 2.09 18

Rumensin

1/ Each treatment group consisted of 9 steers.

1/
Table 5. Feed efficiency of fall-born steers during the finishing period-

Daily feed	 Feed per	 Improvement
Treatment
	

intake	 lb of gain	 by Rumensin

lb
	

lb

Control and Ralgro
	

27.4	 13-.6

Rumensin and Ralgro-Rumensin	 25.6
	

12.0	 12

Steers were fed by Rumensin groups so data on Ralgro are not available.

Gain data of fall-born heifers during the fall period over two years
are presented in Table 6. Rumensin increased gains 16 and 8 percent over
controls and with Ralgro increased gains by 41 and 19 percent. Ralgro
increased gains by 14 percent in the first year but only 1 percent in the
second year. Over the years, we at times get little or no response with
Ralgro on a set of animals and do not have an explanation for this.

Table 7 is shown to summarize all gain data of heifers and steers through
the growing and finishing periods. Overall, Ralgro increased gains 7 percent,
Rumensin 10 percent and the combination 22 percent. The response was even
greater on the growing animals, before being put on finishing rations. Feed
efficiency, where measured, shows Ralgro with a 7 percent improvement and
Rumensin 23 percent and the combination 27 percent.
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Table 6. Fall-born heifers performance during the fall of two years-
1/ 2/

Year 12 Year 22/

Increase in Increase in
Initial gain Initial gain

Treatment weight ADG	 over control weight ADG over control

lb lb lb lb

Control 508 1.34 508 1.72
Ralgro 508 1.54 14 507 1.74 1
Rumensin 514 1.56 16 504 1.85 8
Ralgro- 504 1.90 41 512 2.05 19

Rumensin

Each treatment group consisted of 10 heifers during Year 1 and 9 during Year 2.

Year 1 trial run 111 days and Year 2, 110 days.

Table 7. Combined gain data of all calves over all trial periods

Increase over
Treatment	 ADG	 control

lb

Control 1.52 -
Ralgro 1.63 7
Rumensin 1.67 10
Ralgro-Rumensin 1.85 22



SELENIUM SUPPLEMENTATION IN SELENIUM-DEFICIENT REGIONS

K. E. Lanka and M. Vavra

Since 1957, it has been known and documented that selenium, in trace
quantities, is an essential element for livestock, especially for growing
and reproducing animals. Before that time, only the toxic effects of the
element were known, but it is now understood that small quantities of it
are required, and experiments with several species of animals have indicated
that 0.1 ppm of selenium in the diet is enough to prevent deficiency symptoms.

The soils of most areas of the United States contain sufficient quanti-
ties of selenium to meet the requirements of forage or grain-consuming animals.
Nevertheless, many sections of Oregon and the Pacific Northwest do not contain
adequate levels of the element to assure optimum growth and production of
farm animals. Areas of deficiency vary among counties, and may be localized
within regions on a ranch, farm or geographical area, especially in the basins
of Eastern Oregon. Selenium is available to livestock through plants which
incorporate it from the soil. Soils derived from volcanic origins, such as
those of much of the Pacific Northwest, are more likely to be deficient in
selenium than soils of sedimentary sources. Acidity of the soil influences
availability of selenium. Plants in alkaline soils provide higher levels of
selenium than those from acidic soils. Additionally, rates of growth influence
plant content of the element, and fast-growing plants are more likely to be
deficient than slower growing ones. This is one disadvantage with the practices
of fertilizing and irrigation of crops grown in soils of marginal selenium
deficiency.

Livestock producers in severely deficient areas recognize the need to
supply selenium to animals to prevent economic losses. Acute deficiencies
of the trace nutrient become evident in the dystrophy of muscles of several
farm species, especially lambs and calves. White muscle disease, so called
because of the appearance 'of muscles on autopsy, rapidly leads to death of
the animal. Reproductive impairment and high mortality demonstrate the need
to inject or feed selenium in severely deficient areas. It is less easy to
recognize the need for selenium supplementation in marginally deficient
regions. Although white muscle disease may not be evident, and mortality rates
appear to be normal, a sub-clinical deficiency of selenium results in reduced
growth and efficiency of young animals. Research with selenium supplementation
to calves and lambs in deficient areas has demonstrated that the element
has a positive effect on growth and feed efficiency. Along with vitamin E,
selenium prevents economic losses through white muscle disease, death and reduced
animal production.

Among alternatives available to stockmen living in known deficiency
areas are injection of preparations containing selenium, feeding diets,
supplements or mixes suTplemented with the element and the feeding of hay or
grain grown in a selen_um adequate area. Commercially prepared injectible
solutions containing selenium (usually as sodium selenite) can be purchased.
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Common concentrations of selenium in the solutions are 1 milligram and
5 milligrams per cubic centimeter (cc). The former is recommended for injection
of offspring soon after parturition, and the latter is recommended for use
with larger or more mature animals.

In 1979, the Food and Drug Administration allowed selenium to be
marketed for consumption by livestock. Currently, commercial protein supple-
ments and complete feeds containing added selenium are available through
some feed dealers. Salt and mineral mixes also are available, and usually
contain 20 to 30 ppm of selenium. Therefore, several methods are available
to livestock producers to offer the selenium for consumption by animals
in confinement or range conditions.

Feedstuffs or complete feeds obtained from areas of adequate selenium
may reduce or eliminate the need for feeding or injecting the element, even
in deficient regions. Creep feeds, protein supplements, grains, hay, etc.,
which are transported from regions of the United States outside the Pacific
Northwest, Southeastern seaboard and the Northeast are likely more than
adequate to meet the selenium needs of the animal.

It is recommded that livestock producers in areas of known selenium
deficiency inject newly born animals with the element to prevent white muscle
disease and improve growth. In a locale of extreme deficiency, one should
inject gestating females with selenium about one month before parturition
to prevent weak or stillborn offspring. Unless adequate levels of selenium
are in the feed (at least 0.1 ppm), it is recommended that a salt or mineral
mix containing selenium be available for animal consumption. Even in forages
marginally adequate in selenium, supplementation is recommended because of
reduced digestive availability, especially from legumes. With proper management,
a soil selenium deficiency does not need to be problem for livestock
producers in Oregon.
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WINTER FEED NEEDS OF FALL-CALVING COWS

H. A. Turner and R. J. Raleigh

Fall calving was initiated on the station to see if some of the problems
that have plagued ranchers on the traditional spring calving program such as
light weaning weights, poor calving weather, scours and other calfhood
diseases, and long breeding seasons could be alleviated or eliminated. Fall
calving has looked promising and profitable for cattlemen in many situations,
particularly for those on desert range without access to high elevation forested

ranges.

Calves are dropped in October and November and weaned in late July. This
is an ideal calving time with cool, calm and dry weather as opposed to the
wet, muddy, cold and windy conditions of February, March and April. Breeding
in January and February has also proven to be beneficial in shortening the
breeding season and facilitating an artificial insemination program. Cattle
are in close on relatively small winter feed grounds during the breeding
season as opposed to the range situation with June and July breeding.

Forage on the high desert ranges is of exceptionally high quality from
late April to early July. Spring-born calves are not big enough by this time
to effectively utilize this forage directly and, therefore, depend on the
cow's milk. By the time the calves are mature enough to utilize the range,
quality has declined substantially in both protein and energy content.
The calf cannot get much from the forage at this time and the cow's milk
production also has declined. The fall-born calf is large enough to
efficiently utilize the early high-quality forage and with the cow still
providing some milk makes rapid gains during this period. Fall calving
has allowed us to leave the calves on the cows longer and still make
economical gains. This has increased weaning weights by 150 to 200 pounds
over the spring-born calves. The objective of the study reported here was
to determine the minimal feed level necessary for wintering lactating cows
and their calves, while providing for optimum production.

EXPERIMENTAL CONDITIONS

The cow herd was of Hereford breeding with approximately 100 head used
on the study each year. Heifers were not assigned to the study until they
had dropped their second calf. Cows were calved in October and November.
Experimental rations and creep feeding was initiated around December 10 of
each year. The herd was gathered each day and sorted into pens to receive
their supplements. Hay was fed free choice and water, salt and a salt-bonemeal
mix were available at all times. Treatments were terminated about April 10
of each year and cattle were turned out on range after that date. Calves
were weaned and cows remained on range until mid-September. Cows were
then brought in and put on rake-bunched hay or aftermath until the start
of the trial. Cows were kept on the same treatment from year to year to
study the long-term effects of the nutritional regimes. In general, the
cattle were in excellent condition going onto the study each winter.



FIRST THREE YEARS' RESULTS

Most range cattle in the western United States are wintered on grass
hay. This hay is adequate for maintaining pregnant cows through the
winter. However, it is deficient in both protein and energy to provide
for adequate gains on weaners and yearlings without a supplement. It was
assumed that lactating cows and their calves would need additional protein
and energy for economic production levels.

Cows were supplemented at two energy levels and with three protein
sources. The low energy supplement consisted of 1.5 pounds of cotton-
seed meal (CSM) or its equivalent and high energy 2.5 pounds of barley,
.75 pounds of CSM and .15 pounds fat or the equivalent.

Half the calves were fed a 20 percent CSM, 40 percent alfalfa and
40 percent barley creep ration free choice and others were limited to one-
half of the creep consumed by the free choice group.

The additional 230 pounds of supplement fed to the cows on the high
energy treatment did not improve calf gains during the winter or eventual
weaning weights. The extra feed did not improve conception rates, calving
interval or attrition rate (which includes all cows culled for being open,
aged, prolapsed, diseased, etc.). Cows on the high energy did lose slightly
less weight (13 pounds) over the winter and were 11 pounds heavier at
weaning than those on low energy. Since this extra weight did not improve
reproductive performance nor calf gains, it would only be of value on
those cows culled and sold at that time. Taking into consideration concep-
tion rates, calving intervals, calf losses and adjusted weaning weights
the low energy cows actually produced 25 pounds more calf per cow than
those on high energy.

The free choice calf creep did increase adjusted weaning weights by
11 pounds, and pounds of calf produced per cow by 18 on 77 pounds of additional
creep feed per calf as compared to the limit fed group. There were no
interactions between creep levels and cow energy levels.

LAST SEVEN YEARS' RESULTS

Based on the results after three years, it was decided to eliminate
the previous high energy cow supplement and compare the low energy to hay
alone and compare free choice calf creep feeding to no creep and all the
interactions. The cow treatments were a daily feed of meadow hay alone,
hay plus .25 pounds of a nonprotein nitrogen (NPN) source (biuret), hay
plus .19 pounds NPN and 1.23 pounds barley, and hay plus 1.46 pounds CSM.
One half the calves on cows from each of the above groups received a pelleted
creep consisting of 80 percent alfalfa, 13 percent barley, 5 percent molasses
and 2 percent salt free choice and were compared to calves receiving no
creep.
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Adjusted
weaning weighty—

/
produced per cow?

Supplement/
consumed::VTreatment

Calf weight

Table 1 shows that the addition of protein only in the form of NPN to
the meadow hay diet did not improve calf weights and because of a slight
reduction in conception rate and increase in calves lost actually produced
less calf weight per cow. Feeding barley with the NPN also failed to
improve calf production per cow even though adjusted weaning weights were
increased slightly. The CSM treatment increased the pounds of calf produced
per cow by five pounds, but this certainly would not pay for the extra
feed.

Table 1. Effect of cow supplements on calf production

	lbs

Hay only
Hay + protein (NPN)
Hay + NPN + barley
Hay + CSM

476
475
483
480

393
	 0

377
	

29

389
	

162

398
	

166

1/ Adjusted for sex and age of calf.
2/— Takes into consideration conception rate, calvin

and adjusted weaning weight.
3/
- Consumption over the trial period per cow.

interval, calving loss

Cows lost considerably less weight over the winter on the
however, by weaning they were only 7 pounds heavier than those
meadow hay alone. On the protein only and protein plus energy
cows ended up 22 and 15 pounds lighter than those on hay alone

CSM supplement,
receiving
treatment,
, respectively.

Table 2 shows the effect of winter creep on calf performance. Creep
feeding did increase winter average daily gains by .4 pounds, with summer
gains being about the same and adjusted weaning weights of creeped calves
being 53 pounds heavier. Cows with creep fed calves at their sides lost
more weight over the winter and were 10 pounds lighter at weaning. Overall
the pounds of calf produced per cow favored those creep fed by 48 pounds.

To produce one extra pound of calf, 7.2 pounds of creep feed were
required. So to be profitable, the value of the added gain would have to
be more than 7 times the cost of the creep feed plus paying for the extra
labor and expense of building or buying and maintaining creep facilities.
Whether creep feeding would pay depends on the price of calves in relation
to the cost of creep feed. There have been many years in the past when
the extra weight on creep fed calves would not cover the cost of the creep.
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Table 2. The effect of winter creep on calf performance

Treatment

Total
creep

consumption/1—
Average daily gain	 Adjusted 2/
winter	 summer	 weaning weight-

	lbs

No creep
	

0
	

1.12	 1.80	 452

Creep	 345	 1.54	 1.82	 505

1/- Creep consumption per calf over the entire winter.
2/
- Adjusted for sex and age of calf.

SUMMARY AND CONCLUSIONS

The conclusions appear to be simple. Additional feed to the cows above
hay alone was not beneficial and creep feeding would pay only in years of
high calf prices in relation to creep feed costs. However, there is one
interaction between creep feeding and cow treatment that muddles the conclusions
a little bit. When calves were creep fed and cows were not supplemented,
conception rates were lower and calving intervals longer than when the cows
were also supplemented. This did have an effect on the amount of calf
produced per cow.

Table 3 presents a summary of all treatments in terms of calf weight
produced per cow and the amount of supplement required to produce an extra
pound of calf weight at weaning. Under no circumstances did supplementing
the cows without creeping the calves provide a benefit. In fact, in all
cases the calf weight produced was actually reduced. Also adding just
NPN to the hay and creeping the calves did not pay.

The profitability of the other treatments again would depend on feed
costs in relation to cattle prices. Feeding the cows hay only and creeping
the calves would require 8.6 pounds of creep to produce one pound of additional
calf weight. This means that the one pound of calf would have to be worth
about 9 times the cost of one pound of creep feed to pay for the creep. On
top of this, of course, you would have the cost of the creep facility and
the labor to feed. Supplementing the cows with CSM and creeping the calves
lowers this figure to 7.6, but there is the additional labor and bunk cost
of supplementing the cows. Feeding hay plus NPN and barley and creeping the
calves required 9.2 pounds of supplement to produce an extra pound of calf.
The determining factor between this treatment and the CSM would be the
relative cost of feeding a NPN source and barley as compared to CSM.

So, in summary it looks like good quality meadow hay alone may be the
most profitable way to winter fall calving cows and their calves. During
times of high cattle prices and low feed costs, it may be profitable to
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supplement the hay with both protein and energy and creep the calves or
just creep the calves. Supplementing the cows without creeping the calves
would not pay under any condition. These results are somewhat surprising
and some of the treatments may have altered hay intake. A study will be
conducted to determine the effects of these treatments on hay intake.
Also, a word of caution. The conclusions are valid with good quality meadow
hay or better. This means grass hay that is cut when crude protein content
is at least 7 percent or better and other roughages, such as alfalfa that
would be , of equal quality or better. Hay cut late and containing 3 to 6 percent
crude protein probably would require a supplement to adequately winter fall-
calving cows. Heavier milking cows also may change results somewhat.

Table 3. Summary of all treatments (ranked in order of feed efficiency)

Treatment	 Calf weight 1/	 Supplement required for each
cow-calf	 produced per cow—	additional pound of calf 

lbs lbs

375 -
442 7.6
415 8.6
430 9.2

380
367

74

2,X—
346 X
368 X

Hay only - no creep
Hay + CSM - creep
Hay only - creep
Hay + NPN + barley - creep

Hay + NPN - creep
Hay + NPN - no creep
Hay + NPN - barley - no creep
Hay + CSM - no creep

./ 
Takes into consideration conception rate, calving interval, calving loss and
adjusted weaning weight.

The additional supplement actually caused a loss in the pounds of calf
produced.
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THE INFLUENCE OF GRAZING SYSTEMS AND . ADVANCE IN SEASON ON
THE DIET AND PERFORMANCE OF YEARLING CATTLE

T. J. Berry and M. Vavra

Experimentally, little research has been conducted investigating the
detrimental or beneficial aspects of grazing systems as they influence beef
cattle production. Most studies are designed to observe changes in the
vegetation grazed. A system that is benefical to the range may not be
beneficial to cattle production. Results reported are part of a cooperative
study, "Influence of Cattle Grazing Methods and Big Game on Riparian
Vegetation, Aquatic Habitat, and Fish Populations," with the Pacific Northwest
Forest and Range Experiment Station U.S. Forest Service Project Number
USDA-FS-PNW-1701.

PROCEDURE

In the summer of 1975, four pastures of equal grazing capacity were
fenced at the Starkey Experimental Range and Forest in northeastern Oregon.
One pasture was used for the season-long grazing system. The deferred rotation
system involved alternating grazing between early and late use in consecutive
years on one pasture. A four pasture/two herd rest-rotation grazing system
was applied to the remaining two pastures. The grazing schedule for the
rest-rotation pastures involved one year of season-long use; one year of
grazing early and resting after midseason; one year of resting early and
grazing after midseason, and one pasture rested. Each year, each pasture
of the two involved in rest-rotation were treated with a different grazing
schedule. The reasons for using half the required number of pastures were
initial monetary and spatial limitations. The total number of animal unit
months assigned to each grazing system was the same. The stocking rate used
was designed to result in moderate use of the forage resource and represen-
tative of Forest Service allotments in the area.

Each of the rest-rotation and deferred rotation grazing systems pastures
was stocked with 17 yearling heifers. The season-long pasture was stocked
with 7 yearling heifers. In addition to the aforementioned animals in all
three grazing systems, each pasture had three esophageal fistulated animals.
These animals provided the opportunity to estimate the various diet quality
entities selected by cattle in each system. The yearling cattle were used to
estimate animal performance as influenced by grazing treatment. Weight data
were collected at 28-day intervals using a portable scale and corral.
Esophageal fistula samples were collected once a week every week during the
grazing season. These samples were analyzed for percent crude protein and
in vitro digestibility. The grazing season lasted 112 days (June 21 to
October 11). Since only one pasture of the deferred rotation grazing system
was used, cattle were present for only the latter 60 days during the grazing
season.
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RESULTS AND DISCUSSION

Average daily gains for cattle in 1979 are presented in Table 1. Cattle
on the rest-rotation, season-long, and deferred-rotation pastures averaged
1.20, 1.29, and .98 lb/day, respectively. Late spring gains were not as high
as expected, considering forage quality consumed (Table 2).

Table 1. Average daily gain (lbs) by grazing system for the summer of 1979

Grazing period

Phase II
Rest

rotation-1-/
Season
long

Deferred
Rotation

Late spring
(6-21 to 7-17-79) 0.23 0.07

Early summer
(7-19 to 8-16-79) 2.32 2.89

Late summer
(8-16 to 9-13-79) 1.28 1.35 0.85

Fall
(9-13 to 10-11-79) 0.96 0.75 1.10

Seasonal daily gain 1.20 1.29 0.98

Management involved grazing each pasture for half the grazing season.

Table 2. Crude protein (%CP) and in vitro dry matter digestibility (IVDMD)
of cattle diets.

.Grazing period
Rest rotation Season long Deferred rotation
% CP	 IVDMD % CP	 IVDMD % CP	 IVDMD

Late spring 11.5 54.5 10.8 54.4

Early summer 12.0 45.9 11.0 44.5

Late summer 9.1 47.5 11.1 49.2 8.5 43.9

Fall 10.1 44.9 8.7 40.6 8.9 41.7
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Moving cattle from one pasture to another has been considered a dis-
advatage of rest-rotation and deferred-rotation grazing. During 1979, cattle
in the rest-rotation system were grazing each pasture for one-half the season.
Livestock performance in the period after the pasture movement began was much
lower than the previous period (early summer) but above the seasonal average.
Since both rest-rotation and season-long pastures showed a decline in animal
performance, increasing forage maturity and the simultaneous decline in
quality, rather than pasture change, caused the decline in animal production
in all pastures (Table 2).

Protein requirements for growing yearling heifers, as outlined by the
National Research Council, indicate that 700 pound yearling heifers require
8.2 percent crude protein for a one-pound-per-day gain. In 1979, percent
crude protein was lowest when cattle were moved at mid-season to the second
rest-rotation pasture. Also, in vitro dry matter digestibility (IVDMD) was
near its lowest value at the mid-season move for rest-rotation cattle. Crude
protein requirements were met for the full season but IVDMD dropped, indicating
energy was more limiting than crude protein. Gains may have been higher if
IVDMD had been higher. IVDMD, with advance in season, declined at a greater
rate than percent crude protein, suggesting advance in season affected IVDMD
of available forage more than crude protein content.
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GRASS-FAT BEEF - MYTH OR REALITY

R. J. Raleigh and H. A. Turner

Worldwide population increases will continue to put greater demand on beef
production and put man and beast on a more competitive basis for cereal grains.
Cattle feeding, by necessity, may depend more upon range and pasture forages
and we may look to rangelands to produce slaughter grade beef. It is important
that we utilize our rangelands to the fullest extent for meat production to
conserve feedstuffs that could be consumed directly by man. These statements
were made in one form or another when this station introduced the idea of
"grass fat beef" in the mid-1960s and we think is even more true today.

Since the initiation of our "grass fat" studies, several things have
happened to enhance the proposal. On the negative side, as the consumer
became more concerned with excess fat on meat, there was a trend to put a lot
of poor quality cattle on the market that were sold as grass fat or lean
beef. Many of these were dry cows and poor quality animals that could not be
fed efficiently to a higher grade. This poor quality meat turned off the
consumer and slowed down the rate of acceptance of "grass fat" beef. On the
positive side, changes were made in the grading system, and probably most
important, research was conducted on meat quality and relationship of high-
standard or low-good grade of meat to choice grade with respect to quality
measures such as tenderness, taste, juiciness, cutting, and cooking.

When we started our program on "grass-fat" beef some 15 years ago we had
no intention that any type of cattle would fit. The intention was good
quality cattle, that could be fed effectively to grade choice, would provide
an acceptable high quality carcass if they were fed to low-good grade at an
acceptable age. This means that the decision on the fate of the animals needs
to be made at weaning time. If it is to go on the grass-fat program, the
animal should be put on a continuous gain ration so it will gain at near
its growth potential. It •can then be supplemented on range to produce a
slaughter grade carcass at 18 to 20 months of age.

It was never intended that grass be the only feed supply for the so-called
"grass-fat" beef, but that the animals would be "prescription" supplemented
to optimize production of beef from the forage. Grain is fed as a supplement
or complement to the forages rather than a replacement for the forage for the
first half of the season, usually 90 to 100 days from May to early or mid-
August. During the second half of the season, or until about mid-November,
animals are left on range and gradually brought up to a free-choice grain
level with access to all the forage they desire. In a sense, during this
second phase, the forage selected by the animal becomes a supplement to the
grain. The level of forage intake during this time of year increases or
decreases depending on the quality of forage. If we had six months of high
quality forage, the amount of required grain could be reduced. Unfortunately,
this is not the case.
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Probably the term "grass-fat" is a misnomer and the term "slaughter grade"
would be more acceptable. We must recognize that the quality of forage on
our western rangelands and in most of the arid parts of the world is very
seasonal with respect to quality. The forage quality is high in the early
part of the growing season and drops rapidly as the forage goes through the
growth cycle to maturity. This forage on the sagebrush-bunchgrass ranges is
capable of providing for cattle gains of two pounds or more per day during
May and early June, one and one-half pounds during late June and July, and
less than a pound per day from early August on. The supplementation program
was designed to replace those nutrients as they decrease in the forage to
meet the needs of the animal to maintain two pounds or more gain per day.
This can be done effectively until about mid-August, or until the supplement
level reaches about three pounds per day without adversely affecting the
level of forage intake. After this time, it becomes a matter of not replacing
the forage nutrients as quality goes down and voluntary forage intake drops.

The data collected over the last 15 years have been reported in various
publications. Tables 1 through 5 summarize most of these data. For brevity,
the specifics of some of the designs have not been included and data have
been averaged to show the general trends. For example, various sources
of protein and energy and systems of feeding and grazing have been averaged.

The daily supplemental intake and rate of gain of non-supplemental
steers and steers subjected to the supplemental program are shown in
Tables 1 and 2, respectively. It should be pointed out that the animals
had access to an adequate supply of standing forage throughout all these
studies. The total consumption of grain averaged about 1.25 pounds per head
per day during the growing period and 11 pounds per day during the finishing
period. Forage intake was normal during the growing period and was reduced
to about 12 pounds of forage per day during the finishing period. During
some of the years a representative group of steers was put in the feedlot
in mid-August for comparison to cattle on the grass finishing study. Cost
of gain, carcass quality measures, and economics are presented in Tables 3,
4, and 5.

Average daily gain on range was 2.25 pounds per day as compared to
3.0 pounds for those in the feedlot. Carcasses from range fattened cattle
were lighter, graded lower, and dressing percentages were lower than those
from the feedlot finished group. How much of this dressing difference is
from carcass weight and how much to type of ration cannot be determined
from these data. Yield grades favored the animals from the range slaughtered
group. Both of these factors, dressing percent and yield grade, are important
when interpreting gain data.

On the total feed costs from actual carcass value, the net varied from
$305 to $331 between treatments. This does not consider the value of the
steers going onto range, which would reduce the net considerably. However,
it does permit a comparison between feeding systems. Yardage fees, interest
on money, equipment, environmental preservation costs, labor, and other costs
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are not included and would reduce profit on all treatments, but not as much
for range fattened animals as those in the feedlot. Range fattened animals
returned more per dollar invested in feeds even disregarding the above
considerations.

Table 1. Daily supplemental intake of yearling steers during the grazing
period

Date
Supplemental level 7

cottonseed meal barley

lb lb

May 1-31 1.00
June 1-15 .60
June 15-30 .35 .30
July 1-15 .75 .40
July 15-31 .90 1.25
August 1-15 1.10 2.00
August 15-31* 1.40 5.50
September 1-15 1.40 8.40
September 15-30 1.40 11.50
October 1-15 1.40 14.00
October 15-31 1.40 17.00
November 1-15 1.40 17.00

Starting at this date, supplemental levels continued to increase for the
finishing phase.

Table 2.	 Average daily gains of year1 4_ng steers with and without supplements
during the grazing period

Period

Supplement schedule

None

Mid June
to

mid November
All

season

lb lb_ lb

May 1-June. 15 2.25 2.25 2.75
June 16-July 31 1.50 2.75 2.75
August 1-September 15 .75 2.30 2.30
September 16-November 15 .25 2.20 2.20

Average 1.20 2.37 2.50
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Table 3. Gain and feed data during the finishing period

Range	 Feedlot
Item	 finish	 finish

Number of animals	 60	 60
Days on feed	 93	 90
Animal weight, lbs	 792	 792
Final weight, lbs	 1001	 1062
Average daily gait',, lbs	 2.25	 3.0
Daily feed intake

Hay	 2.3
Barley	 11.0	 21.2
Beet pulp	 .22	 3.5
Cottonseed meal	 1.54	 --

Total feed intake 	 1187.0	 2430.0

1/ 
Does not include about 12 pounds of range feed per head per day for the range
finish group.

Table 4. Carcass data

Range	 Feedlot
Item	 finish	 finish

Warm carcass weight, lbs	 569	 621
Dressing, %	 56.7	 58.6
USDA Grade

Choice, %	 10	 83
Good, %	 85	 17
Standard, %	 5	 0
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Table 5. Summary of growing and finishing period on a per head basis

Range	 Feedlot

Item
	 finish group	 finish group

Carcass value, $1/	 386	 453

Return per. $ invested in feed, $ 	 3.80	 2.66

Total grain intake, lbs	 1296	 2331

Carcass/lb grain, lbs 	 .44	 .28

1/- Range finished carcasses were valued at 70 and feedlot finish at 73 cents

per pound.
2/
— Hay was valued at $50, barley at $100, cottonseed meal at $275, and beet

pulp at $100 per ton.

Range fattened steers consumed about 50. percent as much as the animals on
other treatments and produced more carcass per unit of grain fed. In general,
it was concluded that it is possible to feed cattle on range to produce a
desirable carcass at an economical level. Lighter carcasses from range
fattened animals with less fat were in great demand by buyers who were making
their selection in the cooler rooms. This is especially true of low choice
and high good carcasses, all carrying a minimum of fat.

It appears that if high quality USDA good grade beef were always avail-
able in the marketplace, the consumer preference would be for that grade over
choice and prime grades. Also, there is considerable doubt, as expressed in
the literature, as to how much influence carcass grade has on taste and
acceptance of meat. It is possible that if grade labels were removed from
cuts of meat, consumers would select leaner good cuts most of the time.

There are a number of advantages to fattening steers on range or pasture.
Because of the low density of cattle in comparison to feedlots, range feeding
does not contribute to water and air pollution problems. Less confined condi-
tions also provide for drier, healthier feeding conditions and eliminate the
need for manure removal which may mean a savings in both veterinary costs and
labor. Range feeding does not require permanent feed bunks and expensive
handling equipment. Overhead costs and selling expenses may be less because
of retained ownership in keeping cattle at the ranch location to slaughter
time.

It should be pointed out that even if range finishing became an integral
part of the livestock industry, it is questionable that it would ever replace
the conventional feedlot. The carrying capacity of available ranges would be
a limiting factor. Also, the density of forage on a range is a factor. If
we have a range with carrying capacity greater than three acres per AUM, the
distance cattle have to travel for feed would have an adverse effect on rate
of gain. The average carrying capacity of the semi-arid ranges is probably

Total feed costs, $ 2
—,

/ 81 122

Net over feed costs, $ 305 331
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8 to 20 acres per AUM, thus, opportunities are somewhat limited and would have
to be confined to those areas of improved native range either through spraying,
and/or the introduction of new grasses.

These ranges are generally better suited for cow-calf production and
it seems unlikely that the production of slaughter animals off range would
(or should) increase to the extent that it would adversely affect the number
of brood cows that can be carried. Therefore, the possibility of production
of slaughter grade cattle from range replacing conventional feedlot cattle
is remote. On the contrary, range production provides another marketing
channel for cattle producers and another choice for meat consumers. Undoubtedly,
we will always have feedlot beef in this country. A market probably will
always exist for highly finished beef for certain clientele. However, there
is a tremendous market for leaner beef, particularly through the fast food
chains and more specifically through those chains that use primarily ground
beef in their offerings. However, we must remember the overall beef system
which is used ultimately migrates to the one paid for in the marketplace and
to the one which is most profitable.
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PREVIOUS LIVESTOCK FIELD DAY REPORTS
SQUAW BUTTE EXPERIMENT STATION

These reports are available upon request from the Squaw Butte Experiment
Station, P.O. Box 833, Burns, Oregon 97720.

Special Report 106 1961	 Page 

Performance of Calves as Influenced by Time of Weaning 	 	 1

Feed Intake and Performance of Steer Calves Wintered on Meadow
Hay With and Without Added Protein 	

The Effect of Copper and Iron Injections on Rate of Gain and on
Hemoglobin and Packed Cell Volume of the Blood of Range Calves
from Birth to Weaning 	

The Influence of an Antibiotic Supplement, a Favor Additive, and an
Arsenical Appetite Stimulant on Weaner Calf Performance 	

Low Levels of Alfalfa in the Winter Ration for Weaner Calves 	

Special Report 126 1962 

Influence of Different Levels of Salt in a Cottonseed Meal Supplement
for Yearling Cattle on Crested Wheatgrass Range 	  1

The Influence of Salt and Water Intake on the Performance of Protein
Supplemented Yearlings 	  	  4

Response of Weaner Calves to Various Levels of Energy and Protein
Supplementation	 	  8

The Influence of Enzyme Additions to Meadow Hay Rations for Weaner
Calves 	 	 11

Special Report 145 1963 

Protein and Energy Supplements for Yearlings on Crested Wheatgrass
Pasture 	

Energy, Protein, and Urea Supplements with a Meadow Hay Roughage for
Weaner Calf Rations 	

Digestibility Mesurements on Native Meadow Hay and Their Effect on
Animal Performance 	

Wintering Mature Cows on Limited Rations 	  12

Performance Traits in Weaner Calves and Indicators of Future Performance
and as Related to Weight of Their Dams 	 	 15
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Special Report 171 1964	 Page 

Supplemental Energy and Protein Requirements for Weaned Calves Fed
Early and Late Cut Meadow Hay 	  1

Supplementing Yearlings on Native Range 	  4

Calf Production from Aged Cows in the Squaw Butte Breeding Herd 	  9

Comparison of Hereford and Charolais X Hereford Cattle •	 10

Special Report 189 1965 

Nutritive Value of Range Forage and Its Effect on Animal Performance - - - - 1

Yearling Cattle Gains on Native Range Forage and Bunched Hay 	  7

Performance of Calves Fed Vitamin A with Baled and Chopped Meadow
Hay 	 	 	  10

Vitamine A Nutrition and Performance of Hereford Heifers Fed Different
Levels of Nitrate 	  12

Special Report 210 1966 

Slaughter Steers from Range Feed 	  1

Urea in the Ration of Weaner Calves 	  4

Level of Protein for Two-Year-Old Heifers During Pregnancy 	  8

Fall Calving Program 	  11

Special Report 232 1967 

Urea in a Growing Ration for Beef Cattle 	

Digestibility of Rye Hay 	

Production of Fall Calves 	

Finishing Steers on Range Feed 	

Special Report 251 1968 

Comparative Value of Barley and Meadow Hay with Two Sources of Nitrogen
for Wintering Calvs 	  1

Vitamin A in Range Livestock Production 	  5

Biuret, Urea, and Cottonseed Meal as Supplemental Nitrogen for
Yearlings on Range Forage 	  9

High Quality Fall Range Feed by Chemical Curing
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Special Report 270 1969	 Page	

Fall Calf Production 	 	 1

Nonprotein Nitrogen for Wintering Calves 	 	 3

Energy Sources for Wintering Calves 	  5

Comparative Value of Alfalfa and Meadow Hay in the Wintering Ration
of Weaner Calves 	  8

Special Report 288 1970 

Commercial Cow Herd Selection and Culling Practices 	  1

Weaning and Post-Weaning Management of Spring Born Calves 	  5

The Comparative Value of Hay and Barley in the Wintering Ration
of Weaner Calves 	  8

Alfalfa Hay for Weaner Calves 	  11

Special Report 322 1971 

Daily Versus Alternate Feeding of Range Supplements 	  1

Management of Cattle Grazing Native Flood-Meadows 	  4

Fall Calf Production 	  9

Energy Level and Nitrogen Source for Fall Calving Cows 	  13

Special Report 352 1972 

Creep Feeding Fall-Born Calves 	  1

Ralgro and Stilbestrol Implants for Beef Cattle 	  5

The Value of Quality Hay for Weaner Calves 	  10

The Effect of Winter Gains on Summer Performance 	  13

Special Report 380 1973 

A Comparison of Long vs Chopped Alfalfa or Meadow Hay for Wintering
Weaner Calves 	  1

Nitrogen and Energy Relationships in Wintering Steer Calves 	  6

Copper and Molybdenum Nutrition in Pasture Management 	  13

Profit from a Short Breeding Season 	  17
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Special Report 407 1974	 Page 

Liquid Supplements in Beef Cattle Production 	  1

Ralgro - Suckling Calves to Slaughter 	  4

Relative Forage Requirements of Spring and Fall Cow-Calf Pairs
on Range 	  7

Some Implications of Early Spring Turnout 	  11

Special Report 431 1975 

Comparative Range Forage Intake of Spring and Fall Calving Cow-Calf
Pairs 	  1

Feeding.Grass Straw to Wintering Beef Cows 	  5

Cow Size as Related to Efficiency 	  9

Early Weaned Fall-Born Calves on Irrigated Pasture 	  14

Special Report 455 1976 

Improved Efficiency for Wintering Cows being Fed Rumensin 	

Anaplasmosis Studies Conducted on the Squaw Butte Range 	  5

Weaning Management of Spring Calves on Forest Ranges 	  9

The Performance of Induced Cryptorchids and Steers 	  12

Special Report 480 1977 

Marketing Steers Directly off Grass 	  	  1

Feeding Alternatives for Wintering Steer Calves 	  7

Production and Chemical Attributes of Kochia prostrata 	  9

The Effects of Nutrition Level on the Performance of Wintering Cows 	 -	 - 13

Paraquat Plus Meadow Equals Winter Grazing 	  16

Special Report 505 1978 

Artificial Insemination Considerations for Beef Cattle 	  1

Cattle Performance on Forested and Grassland Range 	  7

Winter Management of Weaner Calves 	  11

Hay Savings with Monensin 	  15
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Special Report 534 1979	 Page 

Ryegrass Straw For Wintering Spring-Calving Cows 	 	 1

Cattle Performance Under Three Grazing Systems in Northeastern Oregon - - - 5

Effects of Tebuthiuron on a Western Juniper Community 	  10

The Use of Growth Promotants 	 	 	  14

Pasture Management for Increased Gains 	  17

Special Report 574 1980 

Estrus Synchronization and Artificial Insemination with
Prostaglandin 	 1

Management Alternatives for Fall-Born Calves 	 	 9

Irrigated Pastures as a Complement to Range 	  18

The Effects of Methionine Hydroxy Analog and Cow Nutrition on Milk and
Calf Production of the Beef Cow 	  23
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