NUMBER 27

Research Progress Report

SEPTEMBER 1992

REESTABLISHMENT OF W0oODY BROWSE SPECIES
FOR MINED LAND RECLAMATION
YEAR 3 (1991) RESULTS

D.J. Helm

Research Associate Professor of Vegetation Ecology
Palmer Research Center, Agricultural and Forestry Experiment Station
University of Alaska Fairbanks

Introduction

Many mined lands or other disturbances are being
reclaimed to wildlife habitat, especially moose browse.
However, little information has been available on ex-
pected growth rates of woody plant species used for
moose browse onmined land sites, their tolerance ranges
for soil physical or chemical properties, and the biologi-
cal potential of soils for natural regeneration of forbsand
grasses, and mycorrhizal fungal inoculum. Mycorrhizae
are mutualistic symbioses between plants and fungi in
which the fungi increase absorption of soil moisture and
nutrients for the plant and, in turn, receive carbon sub-
strates from the plant to produce energy. The potential
for natural regeneration and mycorrhizal colonization
will depend on vegetation already growing on the soils.

This study was designed to determine:

1. Survival and growth of seven woody species onsoils
from three different vegetation types and
overburden.

2. Speciesof plants which colonize asite from propagule
banks in these disturbed soils.

These data were needed for reclamation planning for the

Wishbone Hill Coal Project as well as other mines.

Seven woody species had been selected based on
ease of propagation, desirability for moose browse or
hiding or thermal cover, and presence on the site prior to
disturbance: balsam poplar (Populus balsamifera) (easy to
propagate, browsed by moose), feltleaf willow (Salix
alaxensis) (easy to propagate, browsed by moose), Barclay
willow (Salix barclayi) (easy to propagate, browsed by
moose, grows inlow pH soils [5.2] on upland sites), Bebb

willow (Salix bebbiana) (common willow species on site
prior to disturbance, but difficult to propagate), paper
birch (Betula papyrifera) (common tree species, browsed
by moose), alder (Alnus tenuifolia) (N -fixing symbiosis,
hiding cover), and white spruce (Picea glauca) (thermal
and hiding cover) (Helm 1990).

Four soils were selected based on their biological
properties which are governed by the predisturbance
vegetation: paper birch-white spruce (contain mycor-
rhizae for white spruce), upland meadow (dominated by
bluejoint (Calamagrostis canadensis)), lowland meadow
(has diversity of herbaceous species), and overburden
(has glacial gravels from beneath the developed soil and
has negligible biological activity). Bluejoint reedgrass
competes strongly with woody plants trying to colonize
secondary disturbances and is a significant challenge for
forestregenerationin the Matanuska Valley Moose Range.
More details on the rationale behind the species and soil
selections are described in Helm (1990).

Methods and Materials

Methods for starting cuttings and seedlings of the
several plant species were previously described in Helm
(1990). The sites were prepared in June 1989 by clearing
the vegetation and surface soils and temporarily stock-
piling the soil at the side of the plots (Helm 1990). Soils
were spread over their respective plots the same day that
they were cleared. This technique enabled the testing of
the usefulness of the plant and fungal propagule banks
after a disturbance similar to mining but could not test
the effects of long-term (more than one year) storage on













