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BEEF CATTLE PRODUCTION ON WESTERN JUNIPER RANGELANDS

Michael L. McInnis and Martin Vavra

Successful beef cattle production is both a science and an
art dependent upon three principal components: 1) the forage
resource; 2) the animal resource and 3) management alternatives.
The science of beef cattle production requires knowledge of the
basic biology of both the forage resource environment and cattle.
The art of successful beef cattle production puts this knowledge
to work by balancing the forage resource with the animal resource
using a set of management alternatives to optimize livestock
production.

Beef production systems relying on native vegetation of
western juniper rangelands necessitate special care in matching
forage quality and quantity to requirements of breeding and
growing cattle. This is because the relatively short growing
season within western juniper rangelands can impose restrictions
on the growth and nutrient composition of native forages, and
hence red meat production. A review of the nutrient availability
of native forage species and nutrient requirements of cattle can
point to several management practices which may help increase the
efficiency of beef cattle production on these rangelands.

Nutrient availability must be thought of in terms of the
chemical composition of forages, and the amount of forage biomass
produced. Forage quality is generally related to plant maturity
and precipitation. Annual precipitation in the western juniper
zone is typically about 8-10 inches. Most precipitation falls
during the winter, and the hot summers are usually dry. This
weather pattern dictates perennial grasses complete their annual
growth cycles while soil moisture remains adequate. Yearly
variations in the amount of precipitation make it nearly
impossible to predict forage quality at specific dates throughout
the growing season, but research has shown a dramatic decline in
nutritive value of perennial bunchgrasses from spring through
fall. Figure 1 shows this decline averaged over several years and
grass species in eastern Oregon.

1
The intent of this paper is to summarize our knowledge of
methods to enhance beef cattle production on western juniper

rangelands. Much of the information for this report is based on
the following publications:

Bedell, T.E. 1980. Range nutrition in relation to management.
Oregon State University Extension Circular 1045, 4pp.

Vavra, M., and R.J. Raleigh. 1976. Coordinating beef cattle

management with the range forage resource. Journal of Range
Management, 29(6):449-452.
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FIGURE 1. Seasonal declines
in percent crude protein

and dry matter digestibility
of perennial bunchgrasses in
the Oregon high desert
(Bedell 1980).

FIGURE 2. Digestible nitrogen
provided by range forage (DN)
compared to levels required
by cows with calves and dry
cows. (Bedell 1980).

FIGURE 3. Digestible energy
provided by range forage (DE)
compared to levels required
by cows with calves (Bedell
1980).



When animal requirements for protein and digestibility are
compared to annual availability of these nutrients from native
forages, it is apparent diets may become nutritionally deficient
by mid-June to mid-July (Figures 2 and 3). A comparison of these
curves shows protein becomes limiting before energy for young
cattle and nursing cows. This is one of the principal reasons why
performance of these cattle declines rapidly when the forage
matures. Studies conducted at the Eastern Oregon Agricultural
Research Center (EOARC) in Burns showed a sharp decline in pounds
of daily gain for yearling steers and suckling calves beginning
in July (Figure 4).

The species composition of range forage can influence animal
performance. Plants which mature rapidly (such as Sandberg
bluegrass and cheatgrass) also decline rapidly in nutritive value
compared to plants which remain green for longer periods of
summer months (Figure 5). Bluebunch wheatgrass and Idaho fescue
are the characteristic grasses of relatively undisturbed plant
communities in the Western Juniper Zone (Franklin and Dyrness
1973). Juniper encroachment and deteriorating range condition can
change composition of the herbaceous understory from productive
perennial grasses such as these to relatively unproductive
species such as cheatgrass and Sandberg bluegrass. The impact on
red meat production can be dramatic. Computer simulation shows
nearly double the amount of beef produced from juniper rangelands
in good condition compared to those in poor condition (McInnis,
file data).

In our area, most calves are born between January and May.
Cow-calf pairs typically utilize native range until fall or early
winter when calves are weaned. Cattle management practices
including early weaning, shortening the breeding season, timing
of calving, and range supplementation can be used effectively on
western juniper rangelands to optimize beef cattle production.

An alternative to allowing calves to stagnate on declining
forage quality is to wean them sooner than usual and feed them a
high quality forage. Work conducted at EOARC showed nearly twice
the average daily gain on calves weaned at 177 days and fed a
ration containing meadow hay, barley, and cottonseed meal as
compared to calves which remained with their dams until mid-
October (Wallace and Raleigh 1961).

A short breeding season is one method of realizing greater
efficiency from the forage resource. Advantages of a shorter
breeding season include a more uniform calf crop that can be put
on a single feeding and management program at weaning, increased
weaning weights, and the ability to identify low producing cows.
A breeding season of about 63 days (3 estrous cycles) allows

animals to be maintained on highly productive pastures for
better nutrition.
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FIGURE 4. Average daily gain of
yearling steers and suckling
calves in eastern Oregon
(Vavra and Raleigh 1976).

FIGURE 5. Seasonal trends in
crude protein (CP) and apparent
digestibility (D) of Sandberg
bluegrass (1), bluebunch
wheatgrass (2), Idaho fescue
(3), and cheatgrass (4) in
south-central Oregon (Bedell
1980).



In our area, calves are born at a time when native range
forage is at its highest nutritional value. By the time a calf
begins to consume this forage, its quality is declining rapidly.
More efficient use of the forage resource could be made if
calving could be timed so that a calf is old enough to utilize
these plants when they reach their peak production and quality.
Calving during October and November has several advantages: cows
are confined to hay meadows where diseases can be easily treated;
fall weather is usually more favorable than during cold spring
months; and breeding can be accomplished while cows are still
concentrated.

Supplementation of range forage can help fill the "nutrient
gap" common on juniper rangelands by mid-summer. In developing a
supplementation program it is important to first estimate the
amount of nutrients consumed by cattle grazing native forages.
This will provide the information necessary to determine the
amount of supplement required to maintain practical rates of
gain. A supplementation program developed at EOARC produced an
additional 100 pounds of gain on yearling steers during a 120-day
period with an average of 2 pounds of supplement per head per day
(Raleigh 1960).

Finally, the beef production business is really the business
of growing grass. Western juniper rangelands maintained in good
condition will generate more forage of higher quality than
degraded environments. It is a truism that "grass is wealth". The
key to beef cattle management in the Western Juniper Zone, as
elsewhere, is to match the forage resource with the animal
resource using a set of management practices to maintain a
sustained yield of the forage crop.
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PREVIOUS RANGELAND MANAGEMENT
PROGRESS REPORT

These progress reports are available upon request from the Eastern

Oregon

Agricultural Research Center, Star Rt. 1 - 4.51 Hwy. 205, Burns, Oregon 97720.

Special Report 549, 1979

Cool, clear water -~ water ~water — - = == — = == = = = = = = = =

Streambank erosion in a Blue Mountain stringer meadow in response to

livestock and big game grazing management = = = = = = = = - - -
Effects of haying and non-use on flood meadow vegetation - = - - -

Effect of harvest date and drying procedures on germination of
Kochia prostrata (L.) Schrad = = = = = = = = = 0 = = & = = = = =

Response of understory vegetation in mountain big sagebrush habitat
types aEterYspray releage = = - == j—pe = o e Sl S D IR S0

The response of bunchgrasses to prescribed burning in mountain big
sagebrush plant communities = = = = = = = = = = = = = = = - - =

Effect of harvest date on five bunchgrasses of eastern Oregon — - -

Anticipated forage responses and economics of fertilizing eastern

Oregon rangelands — — = = — = = = = = - _ - _ - D - oo - - o & - o -

Bugs in the range ecosystem = — — = — = — = = = = = = = = = = = = =
Diets of grazing animals using common range in eastern Oregon - -
Improved beef production from forested rangelands — = = = = = = = =

Seasonal response of bitterbrush to burning and clipping in eastern
OregoN = = = = =i = ol = e C e o e e L L e

Herbicides for control of western juniper - - = = = = = = = = - - -

Special Report 586, 1980

Economics of spraying sagebrush — = = = - — — — — — — - - _ - _ _ .

Seasonal flammability of big sagebrush and western juniper foliage

Burning, haying, grazing, and non-use of flood meadow vegetation — — - — — -

Forty years,=ainside and out — === = =''2 "0 2 o o C il oo alae el
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Special Report 586, 1980 (continued)

Forage qualityl ©facerealiafternathi~i=i=ie misvEiarE SRlumiEi=tmm =l o 8= = = 13
sediment potentials and high intensity storms on rangeland - - = = = = = ~ 16
Remote sensing inventory of elk habitat in the Blue Mountains = = - - === 19
Sheep and déer grazing on lodgepole pine plantations - - - = = - - == ==~ 22
Rotationall grazing for farm flocks = — = = = = === =@ === == = = = = 25

The effect of grazing on survival and growth of trees planted in a
northeast Oregon clearcut = = = = = = = = = = = = = = == = = = = = = = = 28

Plant succession as influenced by habitat type, grazing management, and

reseeding on a northeast Oregon clearcut = = = = = = = = = = = = = = = = 32
Cattle grazing potential on clearcuts — = = = = = = = = = = = = — = = = = = 35
Grazing management of crested wheatgrass range for yearling steers = = = = 38

Federal land use policy: Improving citizen participation project -
an overview — — = = = = = & & C C & m . e e e - - - === m - = === = = 42

Special Report 620, 1981

Effect of fire on herbaceous yield of sagebrush-bunchgrass range - - = = = = 1
Effects of early spring grazing on Yamhill wheat yield - - = - - == = = < 3

Food habits of deer and cattle grazing in common on a sagebrush-
bunchgrass range in northeast Oregon - — = = = = = — = = = = = = = = = = 5

The effect of tractor logging on understory production in eastern

Oregon's Blue Mountains = = = = = = = = = = = = = = = = = - = = = = = = 8
Rotational forward grazing of sheep on improved pastures — — = = = = — = = < 12
Interpreting coliform counts in northeast Oregon rangelands streams — - - = 15

Infiltration, runoff, and sediment yield in relation to Mount St. Helens
ash deposition = = = = = = = c c cc e e - == - = == === === == 17

Special Report 663, 1982

Improvement in herbicidal control of sagebrush and rabbitbrush - - - - = = = 1

Soil-plant relationships among three big sagebrush subspecies - - - = = = = 5
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Special Report 663, 1982 (continued)

Hydrologic response following rangeland improvement practices in
eadsternifregon — — — ——f— o SR o S S s s e 10

Effect of defoliation frequency on growth of improved pasture in
VesLarn Oregolmi— =i S oir =) oo mi anl ool o ot gy e Sy i g i e 13

Effect of grazing management on diet and welght gains of sheep
grazing annual grass — clover pasture = — = = = = = = — — = — = = = — - _ 16

Special Report 682, 1983

Response to coliform bacteria concentration to grazing management - - - - - 1
Growth and water relations of three big sagebrush species - - = = = = = - - 8
Home range size and habitat use by wild horsegs — = = = = = = = = — — - e 14
Effects of prescribed burning on bottlebrush squirreltail - = = = = - - - - 20
Sheep and timber: are they compatible? — = = = = = = = = = = = = = = — — ~ 23
Effect of sheep grazing on big game habitat in Oregon's Coast Range - - - - 28
Some ecological attributes of western juniper — = = = = = = = = = = — — - — 32

Soil ingestion by ungulates grazing a sagebrush-bunchgrass range in
eastern Oregon = - — — = = = — - — — @ = - = o - - - S R — 35

Diurnal variation on nitrogen in flood meadow vegetation = = - - - - - - = = 40

Responses of herbaceous vegetation, planted trees, and cattle on a
forest plantation = == = o m o o S m mm e m e . e = e 41

Special Report 715, 1984

Riparian shrubby vegetation protection against herbivore grazing - - - - - - 1
Water use by western Juniper — — =~ — = = == = = = & = e o D a e e e e 3

Forage sources for eastern Oregon cattle ranches with federal grazing
PETRLES = = v = o = s e e S e S e e B e e e R 7

Seeding rangelands with a rangeland imprinter in eastern Washington
and southeastern Oragon == o = = = = = i Sedealmilonnssime e 15
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Special Report 715, 1984 (continued) Page

Twentieth-year results from a plantation grazing study = = - — = — = —= — — 20
Agroforestry: optimizing livestock and forest productivity - - - = - - - - 25
Remote sensing technology and materials for use in extension programs — - — 34

Special Report 743, 1985

Understory herbage response to Juniperus occidentalis
removal in central Oregon - = — = = = = — = — = = = = = = = = « = = = = = 1

Success of broadcast seeding on untreated, imprinted and chanined
rangelands =S o Sicie o in ol R e e s DL e e 4

Cattle and establishment of conifer seedlings: preliminary findings for
EOUENWOBLELT OFegon — m = im = = = = = & Ciels = = = = e m = oo e 7

Desert shrub community variables and spectral reflectance properties — - - - 11

Winter pasture growth -- working towards an “all-grass wintering system"

for sheep ~ ~ =iov— =L RS s s = R AR e e Rl e 23
Riparian erosion inside and outside of exclosures on Mill and McKay Creeks:

& walldation '~ < =iz o Dol oD S e 29
Water use by western Juniper: a preliminary model = = = = = = = = = — - - _ il

Special Report 773, 1986

The Hall Ranch s v £ = vmm o i e s SRS o0 Pl s B 81 i il P T 1
Twelve years of plant succession on a geeded clearcut under grazing

and protection from cattle = = = — == = =t oL Lo Lo s 4
Crazing as an alternative silvicultural practice — = = = == = = = = = = = 11
Forest grazing: Willamette Valley plots revisited 20 years later — - - — 15
Ponderosa pine and understory vegetation response to western

Juiiper: removal mimie o S R e e 19
Monitoring elk impacts in the subalpine of Mount Rainier National Park - 22

Using computer simulation to estimate grazing capacity and
beef Production = e =i R ICTEIE ST S 25
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