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PRELIMINARY RESULTS OF A STUDY DESIGNED TO TEST
THE EFFECT OF IMPLANTS ON REPLACEMENT HEIFERS

H. A. Turner and R. J. Raleigh

The use of growth-promoting implants on young cattle has proven to be
a sound management practice over the years. Steer and heifer gains are
normally increased by about 10 percent with implants. In addition, implants
used in conjunction with feed additives, such as Rumensin®, can increase
gains and feed efficiency by 20 percent or more as the effects of each are
accumulative rather than competitive. The use of implants for our market-
able animals is one of the most cost effective tools at our disposal for
increasing livestock production and efficiency. All cattle producers can
and should be taking advantage of the benefits provided by using implants
and the added advantage of using them with feed additives.

However, there is a great deal of concern over the possible detrimental
effects of using implants on heifers that are to be bred as replacements.
Research studies across the country have not really been conclusive. Some
show large reductions in reproductive rates where implants have been used,
whereas, others show little or no effect. Even though these implants are
not , approved for breeding stock, heifers are receiving them in many instances
when the market animals are implanted.

We are now in the third year of a six-year study designed to test the
effects of Ralgro® and Rumensin®, alone and in combination, on productive
and reproductive performance of replacement heifers. Measures will include
gains, feed efficiency, age at puberty, estrus data, conception rates,
calving ease, calving interval and weaning weights of a heifers's first two
calves. Firm conclusions have to be made with some degree of caution at
this point, because the data are not complete at this time and results are
preliminary. However, some of the trends were strong enough that we believe
they should be brought to the attention of producers.

EXPERIMENTAL PROCEDURE

Each year, calves are dropped in March and April and weaned between
September 10 and 15. They are brought in from range and put on meadow after-
math and rake-bunched hay. They are started on a barley-biuret supplement
and worked up to three pounds. On or near October 24, heifers are weighed
after an overnight shrink off feed and water, stratified by weight, age, and
breeding to four groups, and randomly assigned to treatment. Treatments
include a control group which receives the previously described supplement;
a Ralgro® group which receives the supplement, and a 36-mg implant initially
and is reimplanted on or near January 25; a Rumensin® group which receives
the supplement mixed with 200 mg of Rumensin® per head per day, and a group
which receives the supplement plus the implants and Rumensin®. Heifers
receive meadow hay, free choice, with hay weighed daily and refusals weighed
back weekly.



Visual heat checks are made up to late January, when teaser animals are
injected with testosterone and equipped with a chin ball marker to help in
heat detection. The winter portion of the trial is terminated on or around
May 7. The heifers continue to receive the supplement through breeding.
Animals are shrunk and weighed every 28 days throughout the winter phase.

Heifers are bred two to three weeks ahead of the main herd. They
receive a prostaglandin injection on the termination date and a second, 11 days
later. During the first two years, heifers were bred artificially between
injection dates and shortly after, based on heat detection. All those not
bred by 80 hours were blanket bred with heat detection continuing. Cover
bulls were put in for a 10-day period and then A.I. resumed for 10 days.
Cover bulls were used again for 10 days and then another period of 2 weeks
of A.I. Artificial breeding was terminated on July 11 and cover bulls
removed on July 20 which ends the breeding season. In the third year,
heifers received the double injection of prostaglandin, but were bred naturally.

Heifers remain on range until late fall when they are pregnancy checked
by rectal palpation. Open heifers are removed at that time and sold. The
following spring, heifer weights are recorded at calving along with birth
weights and calving dates. Calving difficulties, such as dystocia and
prolapses are also recorded. Calves are -also tagged for individual identi-
fication at this time. All animals in the Squaw Butte herd are identified
by ear tags.

Breeding is similar for the second calf except that it starts two to
three weeks later with the data collected at calving being the same as on the
first calf. Heifer weights are also taken at weaning and late November in an
attempt to see if and where gain differences disappear from the earlier treat-
ments. Weaning weights of calves are also taken individually.

RESULTS AND DISCUSSION

Weight gain and feed efficiency data for heifers after weaning and
through the winter are presented in Table 1. Neither gains nor efficiency
were improved with Ralgro®. Rumensin® improved daily gains from 1.08
on the control and Ralgro® treatment to 1.25 pounds and from 12.9 pounds
of total feed per pound of gain to 10.6, an improvement in feed efficiency
of 22 percent. Heifers receiving Rumensin® entered the breeding season
32 pounds heavier than the controls and Ralgro® groups.

Reproductive performance data are presented in Table 2. Age at first
estrus was 401, 410, 420, and 416 days for the control, Rumensin®, Ralgro®
and combination treatments, respectively. Overall, Ralgro® implanted heifers
are being detected in heat 13 days later than those not receiving implants.
This carries over to age at conception where implanted heifers are 18 days
older than the others. The added 18 days for settling heifers can be very
important in terms of getting these heifers bred back the second time to
calve at the same time as the main herd. It is difficult at best to get
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Table 1. Weight gain and feed efficiency data (196 days!/)

Treatment
Initial Average daily Total Feed . 	 feed

Number wei•ht	 •ain	 •ain intake?/ efficienc

lb

Control	 30	 355	 1.09
	

214	 13.9
	 12.8

Rumensin®	30	 355	 1.24
	

243	 13.3
	

10.7
Ralgro®	 30	 358	 1.07

	
209	 13.7
	

12.9
Ralgro® & Rumensin®	 30	 352	 1.25

	
245	 13.0
	

10.4

1/— Results represent a 3-year period with initial weights taken on October 23 and
final weights on May 7 of each year.

2/ 
Feed intake includes 3 pounds of supplement.

Table 2. Reproductive performance data (3-year period)

	

Age at 1/ Odd heats/ AI Services/ Pregnancy	 Age at
Treatment	 first estrus—	cycles—	 heifer 2/	 rate	 conception

days	 #	 (%)	 #	 #	 (%)	 days

Control	 401	 0	 (0)	 2.0	 28	 (93)	 434
Rumensin®	 410	 2	 (8)	 1.7	 25	 (83)	 430
Ralgro®	 420	 12	 (44)	 2.7	 19	 (63)	 449
Ralgro® & Rumensin®	 416	 8	 (30)	 2.9	 23	 (77)	 450

1/ Represents only those heifers observed in heat; 2, 5, 3, and 3 heifers were not
detected in the control, Rumensin®, Ralgro®, and Ralgro® and Rumensin® groups,
respectively.

2/ Includes only 2 years data (19 heifers per treatment). Heifers were bred
naturally in the third year and service data are not available.

them to breed and calve early in the season. Heifers that calve early
in the calving season the first two years will generally continue to do
so and wean substantially heavier calves and stay in the herd longer than
those that calve late. So 18 days can be a critical delay.

The number of odd heat cycles, number of services per heifer and
conception rates also show a substantial reduction in reproductive per-
formance when implants were used. Normal heat cycles were considered to
be 15 to 26 days between standing heat. Implanted animals exhibited odd
heat cycles in 37 percent of the heifers as opposed to 4 percent in those
not receiving implants. Services per cow were 2.8 on implanted heifers and
1.9 on the others, primarily because of not settling and additional straws used
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from implanted animals showing split cycles. This delay in breeding not only
reduces calf production but increases the cost of artificial insemination.
Conception rates over a 65-day breeding season were 93, 83,-63, and 77 percent
for the control, Rumensin®, Ralgro® and combination treatments, respectively.
The difference between control and Rumensin ® (10 percent) is the result of one
year in which all the open heifers on the Rumensin® treatment over the
three years occurred. We have no explanation for this but more than likely
it is one of those things that happen by chance. We have never in the past
had a reduction in conception rate with Rumensin® nor have we found any
references to this in the literature. In fact we have always experienced an
improvement in reproductive and productive performance with Rumensin®.
This is one of the dangers of presenting data after three years on a study
designed for six years. Conclusions have to be made with a great deal of
caution.

Implanted heifers' conception rate has been 70 percent as opposed to
88 percent on those not receiving implants (93 percent on controls). This
represents a severe reduction in conception rates if it remains true over the
six years. Rumensin® in combination seems to lessen these adverse effects
somewhat, but doesn't make up all the difference. A search of the literature
has revealed that in some studies implanting has not appeared to lower concep-
tion rates, however, in the majority of them reproductive performance has
been reduced with implants. In general, it appears the more implants used
the more severe the reduction, and time of implanting during the heifer's
development also makes a difference as to the severity of the problem.

Heifer weights before breeding through calving and weaning are presented
in Table 3. Heifers receiving Rumensin® through the prior winter are 30 to
35 pounds heavier than the controls or those receiving Ralgro®. This weight
advantage appears to have disappeared at calving time with heifers receiving
Ralgro® alone having a 30-pound weight advantage and holding it through
weaning. Those receiving Rumensin® seem to regain some of their weight
advantage at weaning. Remember that the treatments were terminated before
breeding with all animals being run and fed together from that time on.
Heifer weight per se is not important unless it affects conception rate or
date, or weaning weights. The added weight of the Ralgro® group did not
seem to improve conception the following year or weaning weights. In general,
we would like to see the heifers on all treatments being 100 pounds or more
heavier than these at calving time. These weights were taken within 24 hours
after calving.

Table 4 shows the calf performance data, calving difficulty, calf produc-
tion per heifer and number of heifers remaining to calve for the second time
from each treatment. One of the claims of Ralgro® is that even though it
may reduce conception rates it makes up for it by increasing pelvic size and
reduces calving difficulty and losses. In this trial, the Ralgro® group
has required the most assistance (75 percent); however, the percentage of
bull calves is highest in this group as indicated by the heavier birth weight.
There does not appear to be an advantage in calving ease from those implanted
with Ralgro® at this time. There appears to be a slight improvement from
those receiving Rumensin®; however, the difference is small and total
numbers represented by these figures are limiting at this time.
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Table 3. Heifer weights before breeding through weaning/1-

Calf

Pre-breeding	 Weight at	 Weight at
weight • 2/

	

calving—	 weaning 

lb

Control	 565	 722	 755
Rumensin®	598	 721	 769
Ralgro®	569	 752	 797
Ralgroe & Rumensin®	606	 721	 773

Treatment

1/— Represents 7 years data and does not include heifers that did not calve or
wean a calf.

2/
— Weights were taken within 24 hours after calving.

performance data (2 years)

Heifers
remaining to

Treatment
Birth	 Calving	 Weaning,	 Calf production	 calve a
weight

1/
	difficulty?/	weight-/	per cow @ weaningy 	second times/

lb lb	 lb

Control	 78	 67	 322	 271	 13
Rumensin®	 77	 61	 344	 290	 13
Ralgrdg	85	 75	 330	 139	 9
Ralgrdg & Rumensin®	 78	 62	 353	 204	 8

1/ Includes calves that died at or shortly after birth.

2/ Includes all heifers which required assistance at calving.

3/ Adjustments made for sex of calf (heifer weights adjusted upwards 2 percent
in year 1 and 3 percent in year 2).

4/ Actual production per heifer (19 each treatment) which started the trial.
takes into consideration losses because of open cows, calving losses and
calves lost before weaning.

5/
Includes all heifers remaining in the herd and pregnant for the second time
(out of a possible 19).



Weaning weights, adjusted for sex of calf, were 322, 344, 330, and 353
pounds for calves from cows on the control, Rumensin®, Ralgro®, and the
combination, respectively. Combining treatments, we see a slight advantage
of calves from heifers implanted (342 as opposed to 333 pounds) over those
from heifers not receiving an implant. Heifers receiving Rumensin® weaned
calves weighing 348 pounds as opposed to 326 for the others. The heaviest
calves were weaned from heifers receiving both Rumensin® and an implant.

The actual pounds of calf produced in the first year per heifer which
started the trial, taking into consideration open cows, losses at birth,
losses from birth to weaning favored the Rumensin® group at 290 pounds
followed by the controls at 271 pounds. The Ralgro®-Rumensin® combination
produced 204 pounds of calf per heifer and the Ralgro® group only 139 pounds.
We clearly have severely reduced production by the Ralgro® treatments. In
addition to this, 13 of the original 19 heifers in each group are pregnant
with their second calf in the control and Rumensin® groups, but only 9 in
the Ralgro®, and 8 in the combination group.

Even though these results are preliminary and may change somewhat in the
next three years, we feel they dictate that we use caution in implanting
replacement heifers. We would recommend at this time that you do not add the
added risk which implants may represent and stay away from implanting replace-
ment heifers. We happen to use Ralgro® in these trials, but results are
likely to be similar for other implants. Even in trials where there has not
been an apparent detrimental effect on reproduction from using implants there
does not appear to be an advantage. The risk appears to be there without
much of a chance for beneficial effects.

Our studies will be completed in three years and when added to results
from other studies being conducted across the United States, we should have
some pretty solid answers on the effects of implants on reproduction. We
will publish a complete report at that time.
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ENHANCING LATE SEASON FORAGE QUALITY OF CRESTED WHEATGRASS?

M. R. Haferkamp, R. F. Miller, and F. A. Sneva

Crested wheatgrass (Agropyron desertorum), an introduced perennial
bunchgrass, is a favorite species for seeding semiarid rangelands. The
species is relatively easy to establish, well adapted to semiarid environ-
ments, strongly competitive once established, palatable and nutritious
during the spring, and withstands heavy spring grazing. The tolerance of
heavy spring grazing allows producers to graze crested wheatgrass during the
spring and permits delayed grazing on native species that are less tolerant
of early grazing.

The primary undesirable characteristic of crested wheatgrass is the
production and growth of stiff reproductive shoots that become unpalatable
and interfere with subsequent grazing. Hyder and Sneva reported reproductive
shoots of crested wheatgrass grow from buds produced the previous year in
the leaf axils at underground culm nodes. By May 1, total shoot length
was about 1 inch; by mid-May, individual shoots had five leaf blades fully
exposed, the first two internodes fully elongated and seed heads about 1 inch
long; by June 1, the seedheads emerged from the uppermost leaf sheath;
spikelets were in anthesis in late June and early July; and shoot growth
usually stopped at or before anthesis.

Hyder and Sneva suggested the desirable characteristics of crested
wheatgrass could be used to advantage and the undesirable stemminess could
be minimized by grazing. They have shown that adjusting stocking levels
to achieve close grazing in late May, while plants are in the boot stage,
will reduce formation of reproductive shoots and stimulate vegetative
growth with sufficient available soil moisture. However, seldom does one
achieve 100 percent control of the growing points (floral primondia) and reproduc-
tive shoots, and regrowth after late May is highly unpredictable.

Sneva sought to improve the percentage control of growing points and
thus, compared the effects of paraquat (1,1'dimeth1-7,4'-bipyridinium ion)
applications with grazing. He found paraquat applied in June provided
cured herbage for late season grazing and did not cause a yield depression
after three years of treatment. He also found paraquat applied on May 20 in
1964, 1965, and 1966 reduced growing points by 50, 87, and 64 percent,
respectively, in July and August.

At best, only limited success has been achieved in the research thrust
to improve forage quality during the late summer-fall grazing period.
Paraquat has not been cleared for curing forage on rangelands, and erratic
rainfall does not always allow the desired regrowth after spring grazing.
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Mefluidide (N-[2,4-dimethy1-5-[f(trifluoro methyl)sulfonyl]aminol-
phenyllacetamide) is a newcomer to the chemical scene. It is a plant growth
regulator from 3M. Spring applications of 0.125-0.375 pounds per acre when
plants are 4 to 6 inches tall have improved forage quality of some cool-
season grasses. Rob and coworkers in Kentucky found mefluidide prevented
seedhead formation in tall fescue (Festuca arundinacea) while simultaneously
reducing fiber and increasing soluble carbohydrate and N content in mid-
summer. In light of research findings on other cool-season grasses, research
was initiated in May 1982 at the Squaw Butte Experiment Station to determine
the effects of mefluidide on the forage attributes of crested wheatgrass.

Plots of crested wheatgrass were treated on May 14, 1982, with 0, 0.125,
0.250, and 0.375 pounds per acre of mefluidide. The foliage spray was a
water mix applied at the rate of 10 gallons per acre. Forage was harvested
to ground level on July 1 and 15, August 1 and 15, September 1 and 15,
and October 1 and 15. Forage samples were retained for nitrogen, acid
detergent fiber, and IVDMD determinations. Reproductive shoots were counted
on August 1 and 15.

Growth conditions were above average on the study areas in 1982. Soil
moisture was adequate for growth in early spring. Precipitation totaled
1.98 inches in March, April, and May, 1 inch below average; 2.42 inches in
June and July, 1 inch above average; .42 inch in August, .18 inch below
average; and 2.74 inches in September and October, 1.3 inches above average.

Forage yields on untreated plots were about 900 pounds per acre in
July, and yields on treated plots averaged 700 pounds per acre (Table 1).
The depression of yields caused by mefluidide persisted throughout the
study.

during July 1 - October 15, 1982 at the Squaw Butte Experiment Station

Date
Mefluidide Rates

.125	 .250 .375

July	 1	 896	 712	 584	 656
15	 996	 900	 660	 688

August	 1	 1304	 828	 804	 624
15	 1136	 796	 676	 652

September 1	 1140	 776	 772	 704
15	 1184	 812	 760	 704

October	 1 896	 784	 676	 676
15 1112	 836	 692	 616

Table Forage (pounds/acre of treated crested wheatgrass1. yields mefluidide
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Decreased yields may have resulted from a stpression of reproductive
shoot development. Reproductive shoot numbers were decreased 64, 82, and
91 percent by August with mefluidide at 0.125, 0.250, and 0.375 pounds
per acre, respectively (Figure 1). The magnitude of yield loss caused by
preventing stemminess or reproductive shoot development may not be as
large as first assumed. When mature stands of crested wheatgrass are
grazed, many of the reproductive shoots are broken by animals and remain
on the ground rather than being ingested. Thus, one must realistically
reduce the loss in yield by a relatively large waste factor.

The reduction in reproductive shoot numbers definitely improved
forage quality. Crude protein content was consistently lowest in untreated
forage throughout the study (Figure 2). Percent crude protein in untreated
samples was less than 5.8 percent, required by a dry pregnant cow on all
sampling dates. Protein contents of treated plots decreased below 5.8 percent
in early August. As expected, protein content decreased in all plants
as the season progressed. September rains, however, increased soil moisture
allowing plants to regrow. Although regrowth was slight, forage quality
was increased.

The applications of mefluidide reduced reproductive shoot development
and increased forage quality of crested wheatgrass during a year with
above average growing conditions. The availability of higher quality
forage in early August might allow producers to defer use of crested
wheatgrass pastures to later in the season and provide more flexibility
in grazing management. The reduced stemminess could effectively reduce
spot grazing of mature plants and thus reduce the problem of wolf plants.
Forage yields, however, were decreased and we do not know how long-term,
year-to-year treatment will affect plant vigor.

Research comparing mefluidide rates will be repeated in 1983. New
research will also be initiated to evaluate long-term plant response to
mefluidide treatment and to evaluate the yield response to mefluidide x
nitrogen fertilization treatments.

Mefluidide was used experimentally in this study. At the time of
writing, mefludide was not cleared for use in treating forage. Until
mefluidide is registered for this use, it should not be employed.
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Figure 1. Reproductive shoot (culm) numbers of untreated crested wheatgrass plants
and those treated with three rates of mefluidide during 1982 at the
Squaw Butte Experiment Station.
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Figure 2. Percent crude protein of untreated crested wheatgrass plants and those treated with
three rates of mefluidide during 1982 at the Squaw Butte Experiment Station.



CRESTED WHEATGRASS AND BLUEBUNCH WHEATGRASS:
HOW THEY COPE WITH GRAZING

Richard F. Miller

Research and field experience have strengthened our view that crested
wheatgrass and bluebunch wheatgrass respond best to different management
strategies. In the 1960s, Squaw Butte scientists found several character-
istics in bluebunch wheatgrass that make it sensitive to grazing. These
include weak basal internodes, stem bases deficient in food reserves through
most of the growing season, and tillering potential which develops relatively
late. Recent work in Utah by Caldwell and associates' supports and
greatly adds to information providing us with a better insight as to why
these species respond differently to management.

Both of these grasses are similar in many ways although they do respond
differently to grazing. Their growth form, stem development, and ratio of
reproductive to vegetative stems are approximately the same. They are most
sensitive to grazing when leaf area is reduced to a minimum during the boot
stage. Total above and belowground biomass is the same for equal size
plants as is photosynthesis rate per unit leaf area.

Crested wheatgrass, first introduced from Russia in 1898, has been
highly successful in the arid regions of western North America. Crested
wheatgrass is easy to , establish, well adapted to this environment, producing
quality forage, and withstands heavy spring grazing. Although evolved under
similar climate conditions as bluebunch wheatgrass, crested wheatgrass
evolved under much greater grazing pressure.

If plants have been properly grazed in the previous growing season,
crested wheatgrass will generally be preferred over bluebunch wheatgrass
by cattle in the spring. Crested wheatgrass produces spring growth at a
more rapid rate one to two weeks earlier and matures faster. However, later
in the growing season cattle usually prefer bluebunch wheatgrass over
crested wheatgrass. Both plants must be maintained in a cropped form to
maintain palatability. However, light use of crested wheatgrass tends to
become a more severe management problem, with uneven use causing the
development of wolf plants.

1
Much of the work reported here comes from Caldwell, M. M., J. H. Richards,
D. A. Johnson, R. S. Nowak, and R. S. Dzurec. 1981. Coping with herbivory:
photosynthetic capacity and resource allocation in two semiarid Agropyron 
bunchgrasses. Oecologia 5:14-24.
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Although plants of equal size are also equal in production, crested
wheatgrass has a higher total green (photosynthetic) surface area for inter-
cepting sunlight and producing energy for plant growth. The increased
surface area is generated by a higher density of tillers in the bunch
of crested wheatgrass making the overall canopy thicker. However, the
leaves on crested wheatgrass are thinner than bluebunch wheatgrass so
aboveground yield for similar sized plants is the same. Thicker leaves
in bluebunch wheatgrass means it must use more carbon and nitrogen per
unit of green surface area produced (Figure 1).

Plants of similar size also have approximately equal root weight.
However, crested wheatgrass roots are thinner in diameter and higher in density
in the soil. This provides crested wheatgrass with a greater root surface
area for absorption of water and minerals than bluebunch wheatgrass. As
root diameters increase, root volume increases at a faster rate than surface
area. This means bluebunch wheatgrass (which has thicker roots) must use
more carbon and nitrogen per unit of root surface area than crested wheat-
grass. The denser root system in crested wheatgrass also appears to be
more effective in withdrawing water from the soil. This denser root system
is probably one of the primary characteristics making crested wheatgrass
more competitive against encroaching nondesirable plants.

The pattern of food reserves (non-structural carbohydrates) storage
in crested wheatgrass is better adapted to grazing than is bluebunch wheat-
grass. Replenishment of food reserves in crested wheatgrass occurs earlier
and is maintained at higher levels than in bluebunch wheatgrass. At Squaw
Butte, crested wheatgrass was found to accumulate 87 percent of the total
stored food reserves by seedhead emergence. Other work showed bluebunch
wheatgrass to have obtained only 25 to 65 percent of the total food reserves
at this growth stage.

In most grasses, defoliation during the growing season increases photo-
synthesis rates on a unit leaf area basis, although the total is reduced
because of a reduction in green surface area. The increase in photosynthesis
rates is caused by an increased demand for sugars (photosynthethate material),
reduced shading inside the bunch, and an increased level of new leaf material.
In ungrazed crested wheatgrass, average photosynthesis rates per unit leaf
area are lower than in ungrazed bluebunch wheatgrass. This is caused by
internal shading in the bunch due to higher tiller density, thus a higher
leaf density. Opening up the canopy through grazing increases photosynthesis
rate to equivalent levels found in grazed bluebunch wheatgrass plants
(Figure 2). However, total photosynthesis is greater in crested wheatgrass
because of a higher green surface area.

Regrowth following defoliation was significantly greater on crested
wheatgrass than on bluebunch wheatgrass. Photosynthetic capacity of
wheatgrasses defoliated on April 20 was 20 to 90 percent greater in
crested wheatgrass than bluebunch wheatgrass in May and early June,
respectively. Several characteristics in crested wheatgrass allow it to
more rapidly replace green leaf area following defoliation than bluebunch
wheatgrass. Food reserves, essential for regrowth, are accumulated earlier
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and maintained at higher levels in crested wheatgrass. Before defoliation,
both wheatgrasses allocate food resources to shoot growth and root growth.
After defoliation, crested wheatgrass allocates the majority of its food
or carbohydrate resources to aboveground growth while bluebunch wheat-
grass directs the major flow of food resources to belowground growth.
Also, crested wheatgrass is capable of producing a unit of green surface
area and root surface area for a lower carbon and nitrogen investment than
bluebunch wheatgrass.

Differences between the two wheatgrass species clearly point out
that they respond most productively to different management strategies.
Generally, crested wheatgrass is most productive if grazed early in the
growing season with enough grazing pressure to maintain even use in the
pasture. Bluebunch wheatgrass is most productive if grazed late in its
growth cycle. In summary, differences between the two plants are:

1. Crested wheatgrass initiates rapid spring growth earlier.

2. Crested wheatgrass accumulates food reserves more rapidly
in the early growth stages and maintains higher concentrations.

3. Crested wheatgrass uses less carbon and nitrogen per unit of
green surface area and per unit of root surface area produced.

4. Crested wheatgrass roots are thinner and more dense, having a
greater absorption area.

5. After defoliation, photosynthesis rates are more enhanced and
regrowth more rapid in crested wheatgrass.

6. Tillering potential develops relatively late in bluebunch wheat-
grass.

7. Crested wheatgrass shifts energy flow primarily to aboveground
growth following defoliation while bluebunch wheatgrass maintains
primary flow to roots after defoliation.

8. Bluebunch wheatgrass has weak basal internodes.
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Figure 1. Surface area/dry weight ratios for leaf blades and stems and sheaths
of bluebunch wheatgrass and crested wheatgrass at different times
during the year (Caldwell et ca., 1981).
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IMPROVED CATTLE PRODUCTION ON FORESTLANDS1

Martin Vavra and Tony Svejcar

Cattle grazing is presently considered a secondary activity on many forest-
lands. Little management has been applied, and often cattle are grazed in large
units season long. However, it is predicted that forest ranges will be expected
to increase livestock grazing during the next 20 years. Forestlands of eastern
Oregon and Washington are usually considered "summer range." Within this area
are identified 15 million acres of forested range, 1.5 million acres of grass-
land, 700,000 acres of mountain meadow, and 1 million acres of subalpine grass-
land. With no way to increase acres grazed, any increase in grazing must be
accommodated by improved grazing efficiency and forage production.

The wide array of soil types, slope exposures, elevation changes, precipi-
tation amounts and hence the wide diversity of plant communities present whose
phenology is quite different at any given date provide the potential for im-
proved efficiency in livestock production. Silvicultural practices provide
still other plant communities. Changes in forage nutritional quality are re-
lated to advancing plant phenology. However, little attention has been paid to
coordinating specific grazing management practices with changes in forage quality.
If this were done, efficiency of production in terms of pounds of red meat
produced per acre could be improved.

PLANT COMMUNITY INTEGRATION

Plant communities on forestland may exist in the same precipitation zone
and the same elevation and in fact occur as opposing slopes in the same drainage
but have vastly different plant communities present because of the soil type
and depth, and slope exposure. Riparian zones present still another potential
community difference.

Grassland and Forest

Three years data were collected on cattle diet quality and botanical com-
position, and daily intake on grassland and forest communities at the Starkey
Experimental Forest in the Blue Mountains. Sampling was divided into four periods
through the grazing season (late spring June 15 - July 15; early summer July 15 -
August 15; late summer August 15 - September 15 and fall September 20 - October 15).

Different forage classes are known to differ in nutritional quality and,
therefore, diets of varying percentages of forage classes can be expected to be
diverse in nutritional quality. The National Research Council (NRC) (1976)
states that a 650-pound heifer requires 1.30 pound of crude protein and

1 Partial funding was provided by the Pacific Northwest Forest and Range
Experiment Station as part of PNWFRES project 1701.
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18.06 megacalories of digestible energy daily for an average daily gain
of .65 pound. Comparing requirements to actual consumption can give an indica-
tion of expected beef production (Table 1). Twice during the study, cattle
on forest consumed less than the required amount of crude protein. Four
periods of protein deficiency occurred on the grassland. Digestible energy
was deficient during six sampling periods on the forest and during eight
periods on the grassland. Generally, late spring diets were not a problem on
either pasture. However, during early and late summer, cattle on the forest
consumed diets that were superior to those consumed on the grassland. During
fall, grassland diets were of better energy quality than those on the forest
while the reverse was true for crude protein. Cattle then, could be expected
to gain similarly during late spring on either pasture, gain better on the
forest in early and late summer, and vary from year to year during fall.
Actual cattle response (Table 2) was similar to that expected. Data in
Tables 1 and 2 indicate that a management scheme incorporating both grassland
and forest pastures into a grazing system that takes full advantage of forage
at its highest quality could improve beef production. Cattle grazing the
grassland in late spring, the forest in early and late summer and then the
grassland again in fall should gain better than cattle grazed exclusively on
one type or perhaps even allowed free choice of both types. A study involving
cattle so managed was initiated in 1982. Average daily gains were better on
the managed system only during the late summer period of 1982 (Table 2).
Ample precipitation and hence, near optimum forage conditions in 1982 negated
larger differences. However, managed cattle did gain 18 pounds more per head
than cattle grazing grassland and forest free choice. That amounted to
472 pounds more beef produced by the managed system.

Table 1. Average daily intake of crude protein (lb) and digestible energy
(megacalories) on the forest and grassland in 1976, 1977, and 1978

1976	 1977	 1978

Late spring	 .99
Early summer	 1.50
Late summer	 1.92
Fall	 1.59

Late spring	 11.4
Early summer	 19.9
Late summer	 18.2
Fall	 14.7

Crude protein intake
1.46 1.85 1.68
1.32 1.39 1.12
1.72 1.46 1.04
1.46 1.48 1.54

Digestible energy intake
13.7 20.6 19.9
17.1 16.1 14.4
17.6 17.2 12.6
19.9 16.0 19.3

Forest
Grass-
land

1.87 1.76
1.59 1.39
1.10 .84
1.85 1.39

18.8 21.3
18.7 17.3
12.4 12.1
19.9 14.3

Sampling	 Grass-	 Grass-
period	 Forest	 land	 Forest	 land
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Table 2. Average daily gain (1b) for yearling heifers on the forest and
grassland

1976	 1977	 1978 
Sampling	 Grass-	 Grass-	 Grass-
period	 Forest	 land	 Forest	 land	 Forest	 land

June 20 - July 20 -.13 .49 1.39 1.10 1.48 1.76
July 20 - Aug. 20 1.35 .95 0.0 .73 2.43 .90
Aug. 20 - Sept. 20 1.12 .90 1.59 .18 -.82 -.88
Sept. 20 - Oct. 15 .93 1.26 -.02 .60 1.01 .62

1979	 1980	 1982

Forest
Grass-
land Forest

Grass-
land Managed

Free
Choice

June 20 - July 20 .57 1.12 3.09 3.62 3.33 3.17
July 20 - Aug. 20 4.06 1.98 .09 .62 1.70 1.72
Aug. 20 - Sept. 20 1.48 1.87 1.70 .82 1.70 1.00
Sept. 20 - Oct. 15 .60 -.55 .49 1.01 .84 .87

1.85 1.69

Continued late spring use of the grassland pasture may cause a decline
in range condition. A system designed to prevent this would incorporate two
each of forest and grassland pastures so that one grassland pasture would be
grazed in the growing season every other year. Forest pastures could also be
rotated.

Meadow Grazing

Another alternative exists where riparian meadows are large enough to ac-
commodate inclusion as distinct grazing units. A riparian zone located between
the forest and grassland pastures previously discussed was grazed by cattle on
a deferred rotation basis for 5 years beginning about August 20 each year.
Average daily gains were variable depending on year studied. Riparian meadow
pastures that are large enough to be practically grazed can be incorporated for
late summer and fall use into a system of grassland and forest pastures.

A Working Example

The grazing system used on the Eastern Oregon Agricultural Research Center's
Hall Ranch provides an example of how a cow-calf system can be integrated over
several plant communities to provide improved beef production. The system made
use of sub-irrigated meadows, pine-upland pastures dominated by pinegrass (Cala-
magrostis rubescens), elk sedge (Carex geyeri), and Kentucky bluegrass (Poa pra-
tensis); and mixed-fir slopes dominated by the same understory species (Figure 1)
Meadows can be grazed first, but for a short time period so that regrowth occurs
and can provide fall forage. Open ponderosa pine stands dominate the pastures
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Figure 1. The summer grazing schedule by pasture type.
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Figure 3. Average daily gain (lb/day) of calves
for the summer grazing seasons.
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grazed during the June 15 to August 20 period. .Forage quality on these pastures
deteriorates below required levels by late August. Autumn pine needle fall also
reduces use under the canopy so early grazing is usually more efficient. Late
summer and fall use on the Hall Ranch is one of options. Cattle may be grazed
on meadow pastures that are sub-irrigated and still provide nutritious forage
on grazed or mixed conifer stands. The less advanced phenological stage of
north slope understory vegetation is also a more nutritious forage than vegeta-
tion on the pine uplands.

Cows initially gained weight on range, then as forage quality declined
cows actually lost weight until moved to a higher quality pasture (Figure 2).
Calves gained weight throughout the grazing season but the actual amount per
day varied with forage quality (Figure 3). Forage on all pastures on the Hall
Ranch is usually of marginal nutrient quality by September 15 of most years.
Therefore, calves are usually weaned at that time to prevent possible weight loss.
Skovlin (1962) weighed cows and calves grazing the Blue Mountains of Oregon and
did record a weight loss on suckling calves during the fall grazing period of
some years. Calves on the Hall Ranch were not weaned on September 15, 1975,
and a rapid decline in average daily gain was noted late in the fall. During
the drought year of 1977, this rapid decline in average daily gain was noted
earlier in the grazing season.

PRODUCTION IMPROVEMENT

In a study conducted in Grant County, Oregon, specific forage production
improvement practices were compared to unimproved "native" plant communities
for potential beef production. Grassland, lodgepole pine, mixed conifer, and
moist meadow communities were compared. Previously applied treatments sampled
were Idaho fescue-bluebunch wheatgrass (Festuca idahoensis-Agropyron spicatum)
grassland which was plowed and reseeded to alfalfa (Medicago sativa) and inter-
mediate wheatgrass (Agropyron intermedium); lodgepole pine stand that was pre-
commercially thinned; a mixed conifer stand that was commercially logged, the
slash piled and burned and the area reseeded to orchardgrass (Dactylis glomerate)
and timothy (Phleum pratense); and a moist meadow that was plowed and reseeded
to beardless bluebunch wheatgrass, timothy, and smooth brome (Bromus inermis).
The unlogged mixed-conifer stand contained 173 trees and 38 saplings per acre
and the logged stand contained 112 trees and 3.6 saplings per acre. Thinned and
unthinned lodgepole pine stands contained 198 and 1,160 trees per acre, respectively.
Estimated pound/acre of forage was recorded monthly from April through September
and each major forage species present was sampled and analyzed for crude protein
content and in vitro dry matter digestibility. Beef production was estimated as
heifer-unit-days (HUD) per acre and pounds of gain produced per acre. Estimated
metabolizable energy (ME) and crude protein (CP) per acre were calculated from
the total pounds of usable forage produced per acre and the ME and CP content
of the forage. Each of these figures was divided by the ME and CP requirements
of a yearling heifer (NRC 1976) to estimate HUD and pounds of beef produced per
acre. Data produced are best used for comparison purposes as cattle could increase
their intake to make up for declining ME and CP in forage. The tables do not
consider this and therefore "no gain" and "loss" occur sooner in the year in
the tables than in actuality (Tables 2 and 3).
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Table 3. Average daily gain (lb) of cattle grazing a riparian zone meadow in
late summer and fall 

1976	 1977	 1978	 1979	 1980

2.18	 1.01	 -.09	 .26	 1.35

.29	 .35	 1.63	 .35	 1.63

Aug. 20 - Sept. 20

Sept. 20 - Oct. 15

Data in Tables 4, 5, 6, and 7 demonstrate the improvement in livestock pro-
duction possible with various cultural practices and also aid the development
of grazing systems whereby each plant community type can be grazed when maximum
beef production can be obtained. Loss or no gain stated in the table occurs
when the crude protein or energy requirement (NRC 1976) for animal maintenance
was not met or just met. Gains are listed when requirements for specific amounts
of gain were met. Data presented are conservative estimates as the tables are
strictly based on requirements for crude protein and energy based on a predeter-
mined dry matter intake. Grazing animals are capable to an extent of increasing
intake above values listed by the NRC (1976). No gain or loss then, appear
sooner on these estimates than if cattle were actually weighed.

Foothill grasslands are used as spring range and these data verify that
is the best time. Lodgepole and mixed conifer stands begin to decline in di-
gestible energy more rapidly than crude protein. Actual cattle diets from other
studies (Table 1) reflect this as well. Digestible energy can be considered
the first limiting nutrient on forestlands. Drought conditions intensify this
deficiency. Lodgepole pine stands should be grazed as early in summer as possible
as quality declines and the principal understory vegetation present (pinegrass
Calamagrostis rubescens) becomes unpalatable as the summer progresses.

The unimproved mixed conifer stand maintained crude protein requirements
better than did the improved because the shrub snowberry (Symphoricarpus alba)
was present in the unimproved understory. Shrubs contain higher levels of
crude protein later in the grazing season than herbaceous species. Grazing
should occur on the improved conifer site before the unimproved.

Moist meadows similar to that studied should be grazed before August for
beef production purposes. The unimproved meadow studied was composed primarily
of the forbs wyethis and cinquefoil. Both forbs dried and shattered (designated
in table by "no available forage") during the study period. Improved meadows
had forage available later in the summer although yearling cattle could not be
expected to perform well.

24



Table 4. Estimated heifer unit days (HUD) and beef production (pounds beef) per acrefor 650 lb
heifers on improved and unimproved grassland sites. Values were calculated on the basis
of metabolizable energy (ME) or crude protein (CP) available in forage on the gives dates

Date

1980 1981
ME cip	 (%) ME CP (%)

HUD lb Beef HUD lb Beef HUD lb Beef HUD lb Beef

APRIL

Unimproved 2.8 4.6 4.7 7.7 2.7 4.5 4.1 6.9
Improved 7.6 12.6 13.8 22.7 3.9 6.4 8.7 14.4

MAY

Unimproved 14.0 15.4 14.2 15.7 5.7 9.4 6.6 10.9
Improved 58.0 95.9 92.5 153.0 13.7 22.7 21.4 35.5

JUNE

Unimproved 32.7 Loss 25.3 13.9 24.0 Loss 9.1 10.0
Improved 66.9 111.0 94.1 155.5 42.4 70.0 66.5 110.0

JULY

Unimproved 25.3 Loss 24.3 Loss 18.5 Loss 23.9 Loss
Improved 116.3 Loss 72.6 80.0 42.5 46.9 48.4 80.0



Table 5. Estimated heifer unit days (HUD) and beef production (pounds beef) per acre for 650 lb heifers
on improved and unimproved lodgepole pine sites. Values calculated on the basis of
metabolizable energy (ME) or crude protein (CP) available in forage on the given dates

Date

1980 1981
ME CP	 (%) ME CP (%)

HUD lb Beef HUD lb Beef HUD lb Beef HUD lb Beef

JUNE

Unimproved 1.0 1.2 1.4 2.3 1.1 1.2 1.5 2.4
Improved 2.5 2.8 3.0 5.0 6.8 Loss 5.1 8.5

JULY

Unimproved 1.9 Loss 2.3 3.8 3.3 Loss 2.2 3.7
Improved 3.2 Loss 3.6 6.1 8.2 Loss 5.3 8.7

AUGUST

Unimproved 4.2 Loss 3.1 3.5 3.4 Loss 2.4 2.7
Improved 6.3 Loss 5.7 3.2 7.8 Loss 10.1 No gain

SEPTEMBER

Unimproved 4.5 Loss 4.9 Loss 3.3 Loss 4.3 No gain
Improved 5.9 Loss 4.9 Loss 7.4 Loss 6.4 No gain



Table 6. Estimated heifer unit days (HUD) and beef production (pounds beef) per acre for 650 lb heifers
on improved and unimproved mixed conifer sites. Values were calculated on the basis of
metabolizable energy (ME) or crude protein (CP) available in forage on the given dates

Date

1980 1981
ME CP (%) ME CP (%)

HUD lb Beef HUD lb Beef HUD lb Beef HUD lb Beef

JUNE

Unimproved 3.2 3.5 3.3 5.5 6.9 7.6 5.1 8.4
Improved 16.5 27.3 17.7 19.5 12.1 20.1 13.8 22.8

JULY

Unimproved 8.6 Loss 5.0 8.3 8.5 Loss 5.3 8.8
Improved 88.9 Loss 93.8 No gain 41.8 Loss 33.9 18.7

N
....1 AUGUST

Unimproved 16.7 Loss 10.2 11.2 10.5 Loss 6.7 7.4
Improved 105.5 Loss 93.3 51.5 58.4 Loss 58.4 Loss

SEPTEMBER

Unimproved 15.5 Loss 17.4 Loss 10.5 Loss 10.8 Loss
Improved 97.4 Loss 62.1 Loss 57.6 Loss 40.8 Loss



Table 7. Estimated heifer unit days (HUD) and beef production (pounds beef) per acre for 650 lb
on improved and unimproved moist meadow sites. 	 Values were calculated on the basis of
metabolizable energy (ME) or crude protein (CP) available in forage on the given dates

heifers

Date

1980 1981
ME CP (%) ME CP	 (%)

HUD	 lb Beef HUD	 lb Beef HUD	 lb Beef HUD	 lb Beef

JULY

Unimproved 7.6	 11.6 7.1 11.7 11.0	 18.3 11.9 13.1
Improved 26.5	 43.8 27.4 30.7 25.5	 42.3 35.6 19.6

AUGUST

Unimproved 12.6	 Loss 20.0 Loss No available forage
Improved 62.4	 Loss 37.6 Loss 54.5	 Loss 40.9 Loss

SEPTEMBER

Unimproved No available forage No available forage
Improved 52.5	 Loss 22.1 Loss 47.3	 Loss 24.8 Loss



SUMMARY

The foregoing discussion has attempted to cite examples of how various
forage resources can be incorporated into a grazing program that will improve
the pounds of beef produced from a given unit of land without increasing the
demand on the forage resource. Only livestock requirements for grazing have
been discussed. A rancher or land manager must first consider the physiological
needs of the forage resource and develop a grazing program that provides for
such. After a stable forage resource is assured, modifications that enable
improved cattle production are possible.
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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.
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