
SELECTION OF NATIVE LEGUME SPECIES FOR RECLAMATION 

Ann Smreciu 

Wild Rose Consulting 

Edmonton, Alberta 

ABSTRACT 

Natural habitat disturbances are increasing on the eastern slopes of the Rocky Mountains. At present, there is little 

choice for plant material to use in reclaiming these disturbances since many available grasses and legumes are not 

adapted to survive or reproduce in the harsh environment at high elevations. The introduction of adapted agronomic 

plants is a concern because these are often persistent and invasive; they hinder natural succession and can replace 
indigenous species in natural areas. 

In 1990 Wild Rose Consulting Inc. and Alberta Environment Centre began a four year project to collect, evaluate, 

select, and multiply native legume species for use in reclamation seed mixtures. Fourteen legumes were collected 

from the mountains and grown in nursery plots in Vegreville. Data concerning establishment, growth and 

development, yield, and germination were recorded. These data were used to make preliminary selections of five 

legumes that have potential for use in reclamation seed mixtures. Final selection(s) will be made following one more 

year of data collection, and these will be tested at several mine sites in the mountains and foothills of Alberta. 

Alpine milkvetch appears to have the best potential of the fourteen species studied. It survived well, grew 

vigorously, spread to cover relatively large areas, and produced large quantities of viable seed. It also emerged 

well in seeding trials. Other species that have some potential include purple milkvetch, reflexed locoweed, yellow 

locoweed, and showy locoweed. 

Reclamation and revegetation of the numerous, large coal mine disturbances in the mountains and foothills of 

Alberta is a problem since there are few adapted plant species or varieties available for use in these areas. 

Native plants are recommended for reclamation of these sites for several reasons; 

i. they are adapted to the sites, 

ii. they provide wildlife habitat, 

ili. they are less persistent and invasive than some of the agronomic species, and 

iv. they create a more natural looking landscape (since these sites are highly visible to tourists). 

In 1990, Wild Rose Consulting, Inc. in collaboration with Alberta Environmental Centre began a program to collect, 

evaluate, select, and multiply native legumes for use in reclamation of high elevation sites. This project was funded 

by the Reclamation Research Technical Advisory Committee and Canadian Parks Service. 

In 1990 and 1991 seeds of native legumes were collected at 34 sites in seven locations (Grande Cache, Jasper 

National Park, Cadomin-Cardinal River, Banff National Park, Kananaskis, Crowsnest Pass, and Waterton National 

Park) in the mountains and foothills of Alberta. Species which were collected include Astragalus alpinus (alpine 

milkvetch), A. americanus (American milkvetch), A. vexilliflexus (purple milkvetch), Hedysarum alpinum (alpine 

sweetbroom), H. boreale (northern sweetbroom), H. sulphurescens (yellow sweetbroom), Lupinus nootkatensis 

(Nootka lupin), L. sericeus (perennial lupin), Oxytropis cusickii (alpine locoweed), O. deflexa (reflexed locoweed), 

O. monticola (late yellow locoweed), O. sericea (early yellow locoweed), O. splendens (showy locoweed), and O. 

viscida (viscid locoweed). 
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Evaluation of species was carried out at a nursery located in Vegreville, Alberta approximately 100 km east of 
Edmonton. It was assumed that since these species were collected in the mountains and foothills they would be 

adapted to high elevation sites therefore evaluation was based on agronomic characters: establishment, survival, 

growth and development, and seed yield of these collections in a nursery. 

Seedlings were grown in the winter in the greenhouse and placed in the field nursery in the spring and early 

summer. Primary evaluation criteria were: survival, vigour, seed yield, and germination of harvested seeds. Other 

considerations included growth habit (as related to the potential for mechanical harvest), and phenology (as related 

to harvest time). Data were collected in the first and second growing seasons. 

Survival after two growing seasons (one winter) was over 95% for Astragalus alpinus and Oxytropis cusickii. 

Astragalus americanus had such poor survival in the first growing season that it was dropped form the program. 

High mortality was recorded for Lupinus sericeus over the first winter. Astragalus alpinus was the most vigourous 

species. Lupinus sericeus, Hedysarum alpinum, and H. sulphurescens were the least vigourous. Few plants 

produced seeds in the first season. In the second season, Oxytropis deflexa and O. monticola produced over 8000 

seeds per plant. The three Hedysarum species along with Oxytropis cusickii, and Lupinus sericeus produced less 

than 100 seeds per plant. Germination of harvested seeds was excellent (98-100% after 30 days) for all species 

except L. sericeus. Germination of seeds of the latter species was significantly less than other species but in a 

separate study we found that if larger seeds were selected germination could be improved. 

Based on results obtained over two growing seasons, legumes were assigned a rank order as follows: 

Astragalus alpinus 

Astragalus vexilliflexus 
Oxytropis monticola 

Oxytropis deflexa 

Oxytropis splendens 

Oxytropis viscida 

Hedysarum boreale 

Oxytropis cusickii 

Hedysarum sulphurescens 

Hedysarum alpinum 

Oxytropis sericea 

Lupinus sericeus 

Astragalus americanus (dropped from program) 

Lupinus nootkatensis (unranked due to insufficient data) 

Astragalus alpinus is the species that looks most promising to date; it had good survival over two growing seasons, 

and produced vigourous plants that provide good ground cover. Seed was produced in both years. The seed stalks, 

however, were low growing and may present some problems for mechanical harvest. 

Astragalus vexilliflexus had good survival and vigour and its prostrate growth provides good cover for controlling 

erosion. Seeds, however, were produced under the prostrate branches making harvest difficult and labour intensive. 

Oxytropis monticola had high seed yield and particularly good seed production. Seeds were easily harvested since 

they were produced in capsules on stiff, erect stalks. An observed second flowering period may result in two 

harvests each year. Although this species is ubiquitous in Alberta, it does not spread vegetatively to cover large 
areas. 

Seed increase plots were established using transplants in the first year and seeds were harvested annually. In 1992 

a plot was seeded with six species for the purpose of multiplying seeds. Astragalus alpinus established well and 

produced small amounts of seed in the first year, and large amounts of seed in the second. Oxytropis monticola 
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and O. splendens did not establish as well as the Astragalus but did produce seeds in the second season. Oxytropis 

deflexa, Hedysarum alpinum, and Lupinus nootkatensis did not establish to any extent. Further tests are required 

to determine appropriate seeding rates. 

Data for the third year are being collected at the field nursery in 1993 and following analysis of these data, final 

selections will be made. We hope to release the first species’ in the spring of 1994 and have seed commercially 

available as early as 1995. 

Laboratory and greenhouse studies have been designed to determine the effectiveness of various arctic and alpine 

rhizobia on establishment and development of the legume species selected. This study will begin this winter. 
Further work is planned in testing the selected legumes on various types of disturbances in the eastern slopes of the 

Rocky Mountains. Trials will be established at coal mine sites beginning in 1994 and selections will be included 

in a program to compare native seed mixtures with agronomic mixes now being used in forested areas of the 

mountains and foothills. 

cep: 



PROCEEDINGS 

CANADIAN LAND RECLAMATION ASSOCIATION 

18" ANNUAL MEETING 

1993 

LANDSCAPE CHANGE : 

OPPORTUNITIES AND NEW APPROACHES 

SIR SANDFORD FLEMING COLLEGE 
LINDSAY, ONTARIO 

AUGUST 11-13, 1993 



Mar | ) 
lO 

25-00 
CLARA 

KEYANO COLLEGE LIBRARY 

DULL 

PROCEEDINGS 

CANADIAN LAND RECLAMATION ASSOCIATION 

18" ANNUAL MEETING 

1993 

LANDSCAPE CHANGE : 

OPPORTUNITIES AND NEW APPROACHES 

SIR SANDFORD FLEMING COLLEGE 
LINDSAY, ONTARIO 

AUGUST 11-13, 1993 



Digitized by the Internet Archive 

in 2025 with funding from 

University of Alberta Library 

https://archive.org/details/landscapechangeoOOcana 



ACKNOWLEDGEMENTS 

These proceedings are the result of dedication and commitment of many people including members of the 

Canadian Land Reclamation Association, technical contributors, other associations and government bodies. The 

contribution of these groups to the 1993 Annual Meeting is gratefully acknowledged. 

In particular, we would like to recognize the financial assistance provided by; 

Aggregate Producers’ Association of Ontario 

Dufferin Aggregates Limited 

Standard Aggregates Limited 

The Organizing Committee for the 1993 Annual Meeting was; 

Chairperson Gord Miller, Ontario Ministry of the Environment 

Registration and Facilities Jim Adam, Sir Sandford Fleming College 

Program & Proceedings Moreen Miller, Harrington & Hoyle Ltd. 

Finances Paul McCaig, Turfdrain Inc. 

Other Committee Members Sarah Lowe, James Parkin, Veryl Horsley, Emma Walker, 

Brian Messerschmidt, Barbara Tweedle 

Citation 

The citation of this document in all references is; 

1993 Canadian Land Reclamation Association 

Annual Meeting, Lindsay, Ontario, August 11th - 13th 



Guy Messier 

Barbara Tweedle 

Margarete Kalin 
Wayne Smith 

Alex Ansell 

Renee Gelinas 

Selena Mann 

Darl M. Bolton 

Brian Simpson 

Cathleen E. Mee 

Peter Mulroney 

Jackie Fraser 

Sherry E. Yundt 

Chris J. Hart 

Chris Powter 

Jim Adam 

Rob Hilton 

Bill Plass 

Moreen Miller 

Tom Oddie 

Gord Miller 

Andrew Vanderpol 

Andrea Sinclair 

Brian Messerschmidt 

Don Stewart 

Denis Schmiegelow 

Nancy Harttrup 

Christopher Kessel 

Peter Etherington 

Barb Darroch 

J. Moorish 

Marie-Claude Robert 

Mark Browning 

LIST OF DELEGATES 

Bernie Fuhrmann 

Ann Smerciu 

Amar Mukherjee 

Cam Kitchen 

Ellen Heale 

Rick B. Maj 

Anne Guiot 

Tom Peters 

Donna Willis 

Karen Etherington 

Walter Watt 

Glenn Harrington 

Sarah Lowe 

Erwin Spletzer 

Keith Winterhalder 

Thomas Werner 

Jim Dougan 

Paul McCaig 

Isabelle Giasson 

James Parkin 

David Moore 

John Kristof 

Dana Hewson 

Robert Milne 

Veryl Horsley 

Tracey Cain 

Wade Stogran 

Kevin Trimble 

Grant Baker 

Stephen Monet 

Derek McHale 

Bryan Tisch 

John Reynolds 



TABLE OF CONTENTS 

SESSION I AGGREGATE RECLAMATION 

Rehabilitation of Gravel Pits and Quarries for Biodiversity 

Extraction and Rehabilitation of the Brampton Esker Area 

Natural/Aggregate Resources in River Corridors 

Naturalizing Quarry Sites in Southern Ontario 

SESSION II RECLAMATION INITIATIVES 

Aboriginal Business Development through Reclamation 
La Valeur paysagere: Une Plus Value de la Rehabilitation de Site 

The Selection of Native Legume Species for Reclamation 

Using Waste Wood Chips to Rehabilitate Landfill Sites 

SESSION IT WETLAND RESTORATION 

Drainage Design and Water Quality Monitoring for 

Wooded Swampland Restoration 

Landscape Ecology, Avian Information and the Rehabilitation 

of Wildland Complexes in the Greater Toronto Area 

Vegetative Regeneration with Swampland Hydroperiod Control 

SESSION IV. MINE RECLAMATION 

Factors Affecting Vegetation Dynamics on Acid, 

Metal-Contaminated Soils of the Sudbury Area 

Environmental Initiatives and Landscape Rehabilitation 

Techniques at the Sudbury Operations of INCO 

Heterotrophic Bacteria and Grass Covers on Fresh, 

Base Metal Tailings 

The Use of Waste Materials as Potential Covers on Mill 
Tailings at Timmins, Ontario 

Using Populations of Scirpus atrocinctus, a Sedge, for 

Stabilizing Tailings Beaches and Till Berms 

Mark Browning 

Sherry Yundt 

Don Stewart 

Stephen Monet 

Karen Etherington and Martin Blair 

Marie-Claude Robert et Jean Trottier 

Ann Smreciu 

Tom Warner 

Chris Hart 

Paul Harpley and Rob Milne 

Chris Hart and Dr. Jane Bowles 

Keith Winterhalder 

Ellen Heale 

A. Fyson, M. Kalin, M. Smith 

Bryan Tisch, Keith Winterhalder 

M.P. Smith and Margarete Kalin 

SESSION V SHORELINE AND AQUATIC REHABILITATION 

Review of Soil Bioengineering Techniques in Stream Rehabilitation Glenn Harrington 

Case Studies in Shoreline Regeneration 

Alternatives for Integrated Natural Valley Design 

Dr. Chris Wren 

Kevin Trimble 

10 

17 

46 

48 

57 

58 

80 

116 

117 

120 




