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Integrated Range Improvement in Western Juniper 
Woodlands 

Raymond A. Evans and James A. Young 

Haskel and Jerry Parks are a father and son team that 
operates a cow and calf ranch in Big Valley in northwestern 
Lassen County, Calif. The Parkses have a deep-rooted herit- 
age to the land dating back to the homesteading of the area 
in the 1870's. 

The Parkses' livestock operation is based on deeded land 
where hay for wintering cows is produced on their fields after 
turnout of cattle in the spring on sagebrush-grass range 
administered by the Bureau of Land Management (BLM) 
U.S. Department of Interior. During the summer, cows and 
calves are grazed on ponderosa pine woodland/sagebrush 
rangelands administered by the Forest Service, U.S. Depart- 
ment of Agriculture. In late fall the cattle are brought down 
from the mountains to graze on crop aftermath until it is 

necessary to start feeding hay. 
The Parks family uses western juniper woodlands for the 

wintering of dry cows or replacement heifers. The wood- 
lands are located in the foothills at the margin of ponderosal- 
Jeffrey pines woodlands. About half of the wintering area 
consists of rather shallow, very rocky soils with well-devel- 
oped clay to clay loam surface horizons. The soils of these 
areas have very low permeability and yield considerable 
runoff water during snowmelt periods. The shallow soil areas 
have plant communities dominated by low sagebrush with 
squirreltail and Sandberg bluegrass understories. 

The remaining half of the landscape has much deeper and 
often less rocky soils. The profiles have well developed clay 
B horizons, and are topped by loam or silt loam surface 
horizons. The surface horizons usually are highly influenced 
by volcanic tephra. The dominant vegetation on the deeper 
soils is mountain big sagebrush-bitterbrush plant communi- 
ties with bluebunch wheatgrass understories. 

The Parks family, from grandfather, to father, to son have 
noticed a dramatic increase in the number, density, and size 
of western juniper trees during the last century. The increase 
in western juniper trees results in a decrease in shrubs and 
finally herbaceous vegetation. The local people remember 
Juniper Hill as an area where large numbers of mule deer 
used to winter. Now the hill supports a dense stand of west- 
ern juniper with little understory. 

Haskel and Jerry Parks have tried several methods of 
reducing the western juniper infestation. They have pushed 
over trees with their small tracklaying tractor (a 1933 Cater- 
pillar 30) equipped with a bulldozer, burned individual trees 
between storms during midwinter, and cut rather extensive 
areas with chain saws and used the wood for heating and 
cooking. 

The Parks family are survivors in the harsh reality of ranch- 
ing with increasing cost and suboptimat market for calves. 
They survive by being very conservative about purchasing 

high capital items such as large tractors for clearing junipers 
or commitments for outside labor-intensive control measures. 

The juniper woodlands at the Parks Ranch consisted of 
irregularly spaced, large trees with a density of about 10 
trees per acre. In the openings among these large trees there 
were as many as 70 small trees per acre. Most of these trees 
were less than 18 inches high with a few pole sized trees up to 
6 feet high. The Parkses prefer the open juniper woodland 
with the trees providing thermal cover for wintering cattle so 
only the small trees were controlled. If the small trees were 
not controlled, the woodland would become a thicket 
through which it would be impossible to ride a horse in a few 
years. 

Starting in the mid 1970's, personnel of the Agricultural 
Research Service (ARS), U.S. Department of Agriculture 
began experiments in the area of the Parks Ranch with the 
control of western juniper using the herbicide picloram (4- 
amino-3,5,6-trichloropicolinc acid)'. Picloram is applied as a 
10 percent active ingredient, granular or extruded pellet. The 

Jerry Parks standing in the field of intermediate wheatgrass, sam- 
loin and alfalfa that was converted from degraded western juniper- 
big sagebrush rangeland. 

Authors are range scientists, Agricultural Research Service. U.S. Depart- 'Picloram isa restricted-use herbicide that is registered for juniper control In 
ment of Agriculture, 920 Valley Road, Reno, Nev. 89512. CalIfornia and Oregon by the Environmental Protection Agency. 
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herbicide Is applied in the fall or early winter and leached into 
contact with the roots of the trees by winter storms. The rate 
of the herbicide applied to each tree is based on the height of 
the tree. The state label for control of western juniper trees 
with picloram in California is 1 oz of 10% a.i. per 3-ft tree 
height. 

Experiments at the Parks Ranch showed that for western 
juniper trees growing on low sagebrush soils 1 oz per 3 ft of 
tree height was the optimum rate with a minimum of 1 oz per 
tree for trees shorter than 3 ft in height. For junipers growing 
on the deeper soils that supported big sagebrush the rate 
could be reduced to 0.5 oz per 3 ft of height. 

There is no selectivity between bitterbrush, an important 
browse for both their wintering cattle and mule deer, and 
western juniper for susceptibility to picloram. Junipers were 
not treated with picloram on big sagebrush sites if bitter- 
brush plants shared the same canopy or in drainage ways on 
low sagebrush sites that supported bitterbrush because pic- 
loram tended to run downslope on heavy clay soils. 

How do you apply an ounce of material per tree? Although 
it sounds difficult and tedious, the application of granulars 
containing picloram is quite easy and fast. First, you need to 
calibrate a container to hold about 1 oz. of the herbicide. A 
plastic 35mm film can is suitable and it can be cut to the right 
length with a pocket knife. The other requirement is a bucket 
or shoulder strap bag to hold the bulk herbicide. For juniper 
trees less than 3 ft, you simply fill the calibrated can with the 
herbicide and dump the contents on top of the tree. For trees 
taller than 3 ft an estimate of height must be made. If the tree 
is judged to be 6 feet high simply flick a couple of calibrated 
cans of the granulars under the tree. The operation can 
easily be done from horseback. 

The most attractive part of the use of picloram to control 
the small western juniper trees is the cost. In the low sage- 
brush communities the small trees could be selectively con- 
trolled without killing perennial grasses for herbicide cost of 
under $10.00 per acre. Because of the reduced rate of herbi- 
cide required, the treatment was half as expensive on big 
sagebrush sites. The ranchers can supply the labor them- 
selves during a relatively slack season during the fall or early 
winter. 

Because of the low density of perennial grasses and other 
desirable forage species, it is necessary to artificially revege- 
tate the areas where juniper trees and sagebrush have been 
controlled to provide adequate feed for cattle. The low sage- 
brush sites are difficult to artificially revegetate because of 
the shallow soil and rock cover. The deeper soils on the big 
sagebrush sites make seeding of desirable forage species a 
viable practice. A big sagebrush 20-acre site was selected for 
a field trial of integrated tree and brush control and revegeta- 
tion. The trial area had 60 small western juniper trees (3 ft or 
less in height) and a scattering of pole sized junipers (5 to 8 ft 

tall). The big sagebrush was 3 to 4 ft tall with 45 percent 
crown cover. The herbaceous understory consisted of a 

sparse stand of cheatgrass. 
Picloram was applied to the western juniper trees at 

appropriate rates with individual tree application in 1980. In 
the spring of 1981, the herbicide 2,4-D was applied with a 
mounted sagebrush sprayer at the rate of 2 lb/acre for con- 
trol of the big sagebrush. 

During the spring of 1982, the area was seeded with a 

rangeland drill pulled through the standing, dead western 

junipers and big sagebrush with a 45 h.p. wheel tractor. The 
20 acres were divided into thirds with each part seeded to 
'Greenar', 'Tegmar', or 'Ohae' intermediate wheatgrass (6 
lb/acre) mixed with Ladak alfalfa (2 lb/acre) and Eski sam- 
foin (2 lb/acre). An untreated check was included in the 
experimental design and the area was divided into three 
replications. There was no grazing during the summer, but 
wintering cows came back on to the seeding in the late fall. 
They were removed before growth started in the spring. 

Grazing the dormant seedlings apparently did not adver- 
sely affect stand establishment because excellent stands of 
each cultivar of wheatgrass and of alfalfa and sainfoin were 
obtained. The conversion from big sagebrush dominance 
that was about to become a juniper thicket to wheatgrass and 
alfalfa was accomplished without any break in the normal 
livestock management plan on the area. 

At the end of the growing season in late June1985, the site 
was sampled for forage production. Forage yield of the 
intermediate wheatgrass-legume mixtures ranged from 2,270 
lb/acre for 'Greenar', 1,500 lb/acre for 'Tegmar', and 1,260 
lb/acre for 'Ohae' (Figure 1 shows Parks standing in the 
seeded wheatgrass area). In contrast, the untreated check 
areas yielded 200 lb/acre. The tree and brush control and 

seeding increased forage production over ten times. The 
yield of the wheatgrass-legume mixtures was quite remarka- 
ble because 1985 was a dry year with January to June precip- 
itation of 3.5 inches compared to an average of 9.5 inches. 
Not only that, but protein content of the forage sampled in 
June was numerically increased from 7.7% on the untreated 
check to an average of 10.7% with the intermediate wheatgrass- 
legume mixtures. 

Other vegetation changes that occurred with tree and 
brush control and seeding were increased total vegetative 
cover from 3.7 to 21%; increased perennial grasses (native 
and seeded) from 32 to 70% of the stand; increased legumes 
from 0 to 19% of the stand; decreased cheatgrass from 37 to 
5%; and decreased broadleaf annuals from 25 to 5% of the 
stand. 

A rather simple, inexpensive range improvement technol- 
ogy has been presented that can be used to convert degraded 
western juniper woodlands to a valuable forage resource 
that will greatly benefit the operations of cattle ranches in 
northeastern California and eastern Oregon. 
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