


1.0 INTRODUCTION

Areas of montane grassland are not extensive in Canada. Alberta's
montane grasslands are confined to the mountain parks. They provide
critical wildlife habitat and, because of their Tlimited extent, have
significant interpretive and educational values. However, development
pressures, such as those recently realized in Banff National Park, have
eliminated or disturbed some of these grasslands. It is important that
techniques be developed to encourage the re-establishment of these

grasslands after disturbance.

2.0 ECOLOGICAL DESCRIPTION

As the name implies, montane grasslands have a very open
physiognomy. Ground cover is variable and bare ground is not uncommon.
Vegetation tends to form Tlocalized communities in relation to subtle
microsite changes.

Montane grasslands are characteristically comprised of drought
tolerant bunch-grasses and other plants which increase in abundance under
heavy grazing. Research has shown that biomass production, seed quantity
and viability are all inherently low (Stringer, 1969; Walker et al.,
1977).

Montane grasslands have developed largely in response to prevailing

dry environments. Moisture deficiencies related to coarse, rapidly drained

soils characteristic of these grasslands are compounded by frequent



occurrence of warm foehn winds which result in marked snow ablation, rapid
snowmelt and runoff in spring and high rates of evapotranspiration in
summer. In normal years, the montane grasslands of Alberta's mountain
parks have moisture deficits from late June until late October totalling
110 mm and soil water potential is often below -15 bars (nominal permanent
wilting point) for at least one third of the growing season (Stringer,
1969; Hettinger, 1975).

Alberta's montane grasslands characteristically experience a short
growing season (less than 90 days). Soils are generally nutrient poor
(less than 5 ppm of available nitrogen and phosphorus), strongly alkaline
(pH 8.0 to 8.8) and highly calcareous (greater than 15 percent free lime).

The grasslands are also subject to the combined effects of heavy grazing,

browsing and trampling by native ungulates.

3.0 LITERATURE REVIEW

The site factors which ‘characterize Alberta's montane grasslands

make revegetation problematic. One obvious means of overcoming undesirable

characteristics of the soil medium is to topdress the site with a more
suitable material. The addition of peat to coarse-textured soils has been
shown to increase moisture holding capacity (Stevenson, 1974; Fedkenheuer,
1979). However, loamy sands such as those indigenous to montane grasslands
have also been successfully used as topdressing to improve revegetative

success on arid grasslands (Yamamoto, 1975; DePuit and Coenenberg, 1979).



Fertilization is a proven method of restoring fertility to nutrient
poor sites and in many cases revegetation has been completely unsuccessful
without addition of fertilizer at the time of seeding (Vogel, 1973; Curry,
1975). Furthermore, by adding an acid forming fertilizer such as ammonium
sulfate, it is possible to counteract the adverse effect of alkalinity.

The success of revegetation efforts can also be greatly influenced
by the method of seeding as demonstrated by Walquist et al. (1975) and
DePuit and Coenenberg (1979). Raking or packing the seed into the seedbed
or covering the seed with mulch reduces desiccation of germinating seeds
and thereby minimizes the effect of low soil moisture 1levels (Russell,

1973; Johnston and Smoliak, 1977).

4.0 METHODS

In order to test the effectiveness of topdressing, fertilizing and
seeding method techniques, field and greenhouse trials were conducted. A
pipeline right-of-way in Jasper National Park, adjacent to Jasper Lake, was
selected as the site for the revegetation trials. The pipeline was
constructed in 1952 and over the ensuing 25 years, the study site had
remained generally void of vegetation. No attempt had been made to
conserve topsoil during construction or to reclaim the right-of-way
afterwards. Wind erosion had left approximately half of the ground surface
covered with gravel size material. Mean plant cover was 9.5 percent

relative to 80.0 percent on adjacent undisturbed grasslands.









TABLE 1: Soil Test Results for Soils
and Topdressing Prior to Treatment1

MATERIAL SAMPLE AVAILABLE SULFUR? SOIL SOIL SULFATES SODIUM FREE ORGANIC TEXTURE®
DEPTH PLANT NUTRIENTS? REACTION CONDUC LIME? MATTER?
(cm) (ppm) (pH). -TIVITY
(N) (P) (K) (mmhos)
Study Site 0-15 1 0 113 M- 8.3 0.4 NIL L= H+ L SL
Soil 16-30 0.5 (o} 66 M- 8.8 0.4 NIL L~ H+ L SL
Ad jacent 0-15 2 o 137 M 8.2 0. NIL L- H+ L SL
Undisturbed 16-30 51 (0] 107 M 8.7 1.1 NIL L+ H+ L+ L
Soi 1l
Feathermoss & N/A 1.5 (o} 42 M+ 5.2 0.4 NIL L- L H+ 0

Sphagnum Peat
Topdressing

Loamy Sand N/A 0.5 (o] 59 L 8.0 0.3 NIL L- M+ L LS
Topdress ing

) Samples taken June 11, 1977
4 N = Nitrogen
P = Phosphorus
K = Potassium
' Ranges are those of Alberta Agriculture Soil and Feed Testing Laboratory

Sulfur: L=1.1-2ppm, M=5,1-8ppm, M+=8.1-12ppm
Sodfum: L=0-35ppm, L+=70.5-105ppm
Free lime: L=<1%, M+=6-8%, H+=>15%

Organic Matter: L=<1%, L+=1.1-2%, H+=>10%
4 SL=Sandy loam, L=Loam, 0=0Organic, LS=Loamy Sand
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nutrients become immobilized by microorganisms decomposing the organic
matter.

Covering the fertilizer by raking it into the seedbed or by mulching
produced a very pronounced increase in ground cover and plant biomass
relative to unfertilized plots of the same seeding methods. This effect is

1ikely due to an inhibition of volatization of ammonium fertilizer.

6.0 CONCLUSIONS

Simply broadcasting seed onto an unamended, rototilled surface
produced ground cover of 35 percent after two growing seasons which wa§
only 5 percent less than the best overall treatment, fertilizing and
packing the seed. Seven years after seeding, these unamended plots where
seed was broadcast still have excellent cover, which indicates that the
gravelly seedbed prior to tillage and a lack of sufficient seed cast from
adjacent grasslands were major 1limiting factors to natural secondary
succession.

The results obtained from these field trials indicate the
possibility of rapid establishment of a productive native plant community
in a harsh mountain environment. If weather conditions are favourable
while the plants become established, proper seedbed tillage and broadcast
seeding alone can be sufficient to successfully establish ground cover.
However, revegetation success can be enhanced by applying a suitable

fertilizer composition at the time of seeding.
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