


density and create more favorable seedbed
characteristics, it may not improve infiltra-
tion if an aggregate stability problem exists.
Agpregate stability will only improve with
the addition of organic matter and after other
soil building processes occur, such as soil
microbial development.
Implications

Onr research has shown that disturbances
such as abandoned roads can be restored
successfully with a variety of approaches that
vary in the level of resource inputs and also in
time required for complete restoration to
occur, The applications of small amounts of
topsoil (as little as 5§ cm) in combination with
seeding of indigenous seed will produce a
plant community that will emulate the sur-
rounding undisturbed community in as little
as 15 years in environments similar to that at
our Grand Teton study site.

We believe, however, that less intensive
approaches, such as soil scarification in com-

bination with seeding indigenous species,
will result in successful restoration in a time
frame of 20 to 25 years. Since indigenous
seed performed better than native seed ob-
tained commercially, we recommend that
restoration projects use seed from sources
known to be adapted to the climate and soil
characteristics of the area to be restored.

With respect to economic considerations,
the cost associated with adding 5 cm of
topsoil and seeding indigenous plant materi-
als would be approximately $5,000/ha
(82,100/ac). These costs are based on esti-
mates associated with restoration work in the
Grand Tetons and will vary depending onsite
conditions, sources of topsoil, and distance
required to transport soil.

Restoration is a long-term process that is
dependent upon natural physical and biolog-
ical processes to bring it to completion. It is
therefore critical that patience be seen as a
necessary virtue for all resource managers

involved in such projects. Also, it should be
understood that limited resource inputs can
prove to be valuable approaches where the
time frame for success is not a major restric-
tion.

Redente is a professor in the RangelandEco-
system Science Dept., CO/State/U, Fort Collins;
Cotts previousty was a graduate student at Colo-
rado State and currently is a reclamation special-
ist with Shepherd Miller, Inc., of Fort Collins;
Schiller is Chief, Branch of Science in the NPS
Denver Regional Office.
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Percent Cover

1. Coatrol 5
2. Control and Mulch 6.
3. Indigenous Seed 7.
4. Commercial Seed 8

Annual Grasses

Figure 1. Total plant cover in 1992, four years following initial treatment. Treatments with the same letter are not significantly different at P<0.05,
| SO SN OUS USSP SRR

Perennial Grasses

Perennial Forbs

Treatment

9. 15 cm Topsoil and Scarify

10.15 cm Topsoil, Scarify, Fertilize
11.15cm Topsoil, Scarify, Indigenous Seed
12. 5 cm Topsoil, Scarify, Indigenous Seed

13, 15 cm Topsoil, Scarify, Commercial Seed
14, 15cm Topsoil, Scarify, Indigenous Seed, Mulch
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