


Table 4. Wood yield from western juniper trees and its energy value compared to white oak and ponderosa pine.”

Equivalent energy

Available heat per Anthracite Fuel oil Natural gas
Species comparison cord of wood (Bm‘s)b coal (tons) (gallons) (100 ft.3)
White oak 22.7 million 1.04 232 284
Western juniper 78% of white oak 17.7 million .81 181 221
Ponderosa pine 13.6 million .62 139 170
Average yield of juniper wood 177 million 8.10 1810 2210

10 cords/acre

*Assuming 80 cubic feet (2.24 M?) of solid wood per air-dry cord (12-15 percent moisture).
All comparisons in English units only for clarity. Energy values from Sargent (1885).

farming/ranching activities, the months of December, January,
and February are about the only period when the typical rancher
has time for wood harvesting. If, during this 3-month period, cattle
are fed 2 hours/day and if two-thirds of the working days had
suitable weather, the rancher would have 260 hours available for
wood cutting. Each cord of wood required 12.4 hours of labor.
With a 180-day home heating requirement in the western juniper
area, the rancher would need 2,044 L (540 gallons) of fuel oil or
6.72 m3 (3 cords) of juniper wood annually. Thisis based on 11.36 L
(3 gallons) per day consumption. The wood harvest would require
37 of the 260 available hours. Unfortunately, only 0.12 ha (one-
third of an acre) would be cleared for range improvement yearly. If
the rancher uses the wood harvest technique for range improve-
ment and he wants to do a significant area of woodland annually,
he has to have a market for the wood.

The average retail price of ponderosa pine (Pinus ponderosa)
wood in the Reno, Nev., metropolitan area has been $95/2.24 m3 (1
cord). Based on equivalent btu’s, the price of western juniper wood
in this market would be $115/2.24 m3 (1 cord) (Table 4). The
rancher would have gross sales of $2,875/ha ($1,150/acre) from
selling juniper wood in the Reno market. Harvesting cost of
$2,080/ha ($832/acre) would leave $31/2.24 m3 (1 cord) to pay for
transportation and marketing cost. If the rancher could sell wood
that was cut and yarded for $83/2.24 m3 (1 cord) to a commercial
wood dealer in a central location, he would be breaking even while
obtaining the site preparation for range improvement.

The shipping distance from the study area (Adin, Calif.) to the
closest metropolitan market (Reno, Nev.) is 258 km (160 miles).
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Fig. 8. Regression line, equation, and r? value for relation between tree
height and wood harvesting cost.
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Based on 18-ton truckoads, the cost of shipping fuel wood would
be $61/2.24 m* (1 cord) with 1,419 kg (3,130 Ibs) of air-dry wood
per 2.24 m3 (1 cord). Without including loading, unloading, and
retail delivery charges, this results in a net loss of $29/2.24 m3 (1
cord). Essentially, fuel wood prices will have to rise to at least
$150/2.24 m? (1 cord) in the Reno market for wood harvesting in
the western juniper woodlands at Adin to be economically feasible.

Discussion

In this comparison of costs, methods ranged from the technolog-
ically intensive herbicide treatment where labor cost is $3.13/ha
($1.25/acre) to the labor-intensive treatment of wood harvesting
where labor cost is $1,697/ha ($679/acre). When the ranchers
choose among treatments fora specific woodland, they often fail to
place a value on their own labor. Despite a lack of interest in the
vaiue of their labor, ranchers are always concerned with the
amount of labor. Few ranchers have extra time to spend on range
improvement, even in off-seasons from other ranch operations.
Among the treatments evaluated, there are substantial differences
in the amounts of labor involved. The herbicide treatment involves
38 minutes/ha (15 minutes/acre) while the wood harvest requires
303 hours/ha (121 hours/acre). If the rancher does not have the
303 hours/ha (121 hours/acre) to devote to wood harvesting and
pursues this treatment with hired labor, the ranch operation faces a
large cash outflow. The returns from wood harvest have no value
for cash sales, only as a replacement for fuel oil. Once the rancher
exceeds his own fuel requirements with replacement wood, he faces
a stiff cash expenditure for labor with no return on his investment.

If a rancher in the western juniper area wants to substitute wood
for oil as a source of household heat, he does not have to harvest
juniper. Cull logs and pine slash are available from ponderosa pine
logging operations, usually at no charge. It would require 8.96 m?
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Fig. 9. Percentage distribution for cost involved in wood harvesting of
western juniper trees. Labor costs are shaded. Total cost is $2,080/ha
(8832 /acre).
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(4 cords) of pine to replace 6.72 m3 (3 cords) of juniper, but the
labor requirements for cutting this wood would be reduced by
two-thirds. No range improvement would result for the rancher’s
rangeland, but he would save money in energy costs.

Mechanical control of junipers offers a capital-intensive alterna-
tive to labor or technologically intensive treatments. A new 90-hp
bulldozer equipped track-layer tractor costs roughly $65,000. We
based thisevaluation on used equipment with a replacement cost of
$50,000, but this is a large capital investment for generally capital-
starved ranchers. The cost of hiring a custom operatorto carry out
the mechanical treatments would probably be double the estimates
we have made for rancher-owned and operated equipment. There
is a tendency for ranchers to substitute older, used equipment for
new expensive tractors. This reduces the capital requirements, but
sharply increases repair costs. For the mechanical tree control, it
costs $0.39/ minute to operate the tractor; $0.07 or 18% of this cost
is for repairs. The operation of track-layer equipment on rocky
slopes leads to maintenance and repair costs that can rapidly
multiply with older equipment.

In terms of fossil fuel cost per acre, mechanical clearing was
$104/ha ($43/acre). The wood harvest used $83 of fossil fuel per
hectare ($33/acre); picloram and limb treatment used $33/ha
($13/acre).

The high cost of piling slash for disposal is readily apparent in
the picloram and limb, and wood harvest treatments. Obviously,
broadcast disposal of slash would be much cheaper. Unfortu-

drilling operations, but does not carry a fire that will burn hot
enough to consume the larger limbs. In wood harvesting from these
woodlands, only about 42% of the entire woody biomass is
marketed.

The possibilities for integrating treatments became readily
apparent, especially for the smaller trees in the woodlands. Trees
2.3 m (7.5 feet) high cost $2.01 to mechanically control, $0.21 to kill
with herbicides, or $1.57 to control with the picloram and limb
treatment. If mechanical control is used, it would be cheaper to
spot treat the very small trees with picloram rather than push them
over with the bulldozer.

It is worthwhile to again remind readers that not all the treat-
ments produce equal results. The alternatives must be evaluated on
the basis of their relative costs and the results they produce.
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