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PREFACE 

This report has been prepared to provide information on the 

purpose, scope and progress of Investigation No. 615, "Development 

of Ground Covers for Highway Slopes". The inve'stigation was 

initiated in July, 1962 and is being conducted by the Department 

of Horticultural Science, University of Minnesota in cooperation 

with the Minnesota Department of Highways, the Minnesota Local 

Road Research Board and the United States Department of Commerce, 

Bureau of Public Roads. 

Ground cover plants, other than turf grasses, offer the 

possibility of reducing maintenance costs on problem sites, 

however they cannot be expected to provide a panacea for turf 

problems. Ground covers may be less tolerant of extreme site 

conditions. They may tolerate a narrower range of environmental 

factors, and are usually slower to form a complete soil cover. 

Initial cost, both of procurement and establishment of ground 

cover plants is greater than that of grasses. Use of ground covers 

in place of turf should be governed by consideration of the advantages 

of each in the overall site development. 

Since it takes a period of years to evaluate unfamiliar plant 

materials, the observations recorded here are necessarily of a 

preliminary nature and should not be construed as final recommendations. 



SYNOPSIS 

Ground cover plants, effectively employed, reduce maintenance, promote 

safety, enhance the appearance of the roadway and provide protection against 

soil erosion. The use of ground covers in Minnesota has been limited due 

to insufficient knowledge of (1) reliable varieties for Minnesota climates 

and soils, (2) cultural requirements, and (3) co11111ercial availability of 

materials. 

Investigation 615 was initiated to find plants hardy enough for our 

climatic conditions and capable of producing a durable, attractive and 

protective soil cover. 

Investigations have covered: (1) the procurement and screening of 

plant species for ground cover characteristics and hardiness, (2) the 

ecological requirements of ground cover plants and certain native plants 

capable of producing stable roadside plant comnunities, (3) the establishment 

and cultural requirements of ground cover plants under highway conditions, 

(4) the propagation and increase of reconmended plant varieties. 

This is an iterim report and contains no final conclusions or 

recommendations, it is intended to provide information on the scope and 

progress of the project together with observations on plant materials under 

test and their cultural requirements and limitations. Approximately 200 

different accessions of plant varieties have been processed in the phase 

of the ground cover project covered by this report. Forty promising varieties 

are presented with respect to possible application, cultural requirements and 

availability. 



DEVELOPMENT OF GROUND COVERS FOR HIGHWAY SLOPES 

Interim Report, 1965 

CONTENTS Page 

INTRODUCTION 1 

OBJECTIVES 7 

SUMMARY 8 

RESEARCH FACILITIES AND PROCEDURES 10 

Role of the University Arboretum in the Survey of 
Current Ground Cover Research 10 

Survey of Current Ground Cover Research 13 

Arboretum Test Sites 14 

Highway Test Sites 15 

ECOLOGICAL CONSIDERATIONS 16 

Vegetation Zones in Minnesota 16 

Soils 20 

Temperature Effects 20 

Water Relationships 20 

Effects of Slope Direction 21 

Survey of Species Present on Minnesota Roadsides 22 

NURSERY OBSERVATIONS, UNIVERSITY OF MINNESO!A LANDSCAPE ARBORETUM 25 

UNIVERSITY OF MINNESOTA LANDSCAPE ARBORETUM TEST PLOTS 36 

North Slope Test 36 

South Slope Test 36 

HIGHWAY TEST PLars 38 

Initial Test Planting on Interstate Highway 494 38 

Highway 65 Sand-Soil Test Plots 46 

Test Planting, Grand Rapids 48 



CONTENTS (Continued) 

ESTABLISHMENT AND CULTURAL PRACTICES 

DISCUSSION 

SUMMARY OF PLANT MATERIALS UNDER EVALUATION 

APPENDIX 

I. Plants which have proven satisfactory in two years 
of testing 

II. Plants under initial test and of sufficient interest 
to warrant inclusion in this report 

Ill. Species native to Minnesota and under initial test. 

GLOSSARY OF SCIENTIFIC NAMES OF PLANTS REFERRED TO IN THE TEXT 

GLOSSARY OF SCIENTIFIC TERMS USED IN THE TEXT 

Page 

50 

52 

55 

56 

57 

67 

71 

79 

83 



FIGURES 

Figure 

1. Representative ground covers illustrating form and foliage 
characteristics 

2. Unsuccessful planting of red, white and jack pines on 
Highway 41, Hennepin County 

3. Incomplete stand of red pine on Highway 41, Hennepin County 

4. Stabilization failure employing Colorado Spruce along 
Highway 7, Hennepin County 

5. Remnant population of Vanhoutte spirea along Highway 7, 
Hennepin County, illustrating breakdown of conifer and 
hardwood planting 

6. Potential natural vegetation of Minnesota 

7. Plant hardiness zone map based on winter minima 

8. Average cormnencement date of early spring 

9. Dwarf stephanandra, nursery material 

10. Reynoutria fleeceflower, old bed in University of 
Minnesota Landscape Arboretum 

11. Wineleaf cinquefoil - a native broadleaf evergreen 

12. Comparison of two low-growing forsythias, Bronx on the 
left, Arnold Dwarf on the right 

13. Dwarf wormwood in ground cover nursery - 1964 

14. Oldfield juniper - low-growing selection 

15. Alaska phlox in ground cover nursery, University of 
Minnesota Landscape Arboretum 

16. Japanese trailing raspberry in ground cover nursery, 
University of Minnesota Landscape Arboretum 

17. Memorial rose - note sprawling habit of growth 

18. Bayberry - foliage is semi-evergreen 

19. Golden clematis in Arboretum ground cover collection 

20. Virginsbower clematis in Arboretum ground cover collection 

21. Carstien's Alfalfa in nursery frame 

3 

4 

4 

5 

5 

17 

18 

19 

29 

29 

30 

30 

31 

31 

32 

32 

33 

33 

34 

34 

35 



23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

Monkshood vine in ground cover collection, University of 
Minnesota Landscape Arboretum 

Planting site - Ossanna Hill, 1-494 

Planting on 1-494 - 1964 

Test plots on Interstate 494 - 1964 

Schimid lespedeza, August, 1964 - sown June, 1963 

Rush lespedeza, August, 1964 - sown June, 1963 

Dwarf wormwood at end of second growing season 

Cicer milkvetch, second year from seed 

Spaced seedlings of Chemung crownvetch - 1964 
Planted May 16, 1964, Grand Rapids, Minnesota 

Native stand of dwarf bushhoneysuckle on sandy soil 

Native dwarf bushhoneysuckle on railroad embankment 

Common daylily naturalized on roadside bank 

34. Native stand of buckbrush on bank at University of 
Minnesota Landscape Arboretum 

35. Native creeping juniper covering lake shore in 
Ottertail county 

TABLES 

l. Arboretum nursery - 1964 evaluation 

2. Sand nursery - Arboretum, Fall, 1964 

3. Growth and Survival data - ground cover plot - Landscape 
Arboretum 

4. Growth data - south-facing slope, Arboretum, Fall,1964 

5. Growth data - plantings on Ossanna Hill, 1-494, 1963 and 1964 
Evaluations 

6. Growth data - sand plots - Soderville, Highway 65 
Fall, 1964 

Page 

35 

42 

42 

43 

44 

44 

45 

45 

49 

49 

72 

72 

75 

75 

Page 

26 

28 

37 

37 

40 

47 



INTRODUCTION 

The demand for effective stabilization and beautification of roadsides, 

has created a need for development of plant materials for landscape use. 

Coordination of the efforts of the highway engineer and landscape 

designer at all stages of development of the roadway is vitally important 

in achieving a properly stabilized and well landscaped roadside. Landscape 

planting, no matter how well conceived, cannot overcome engineering faults, 

nor can good engineering compensate for the selection of the wrong plant 

materials. Since most engineers and biologists have at best a sketchy 

background in each others' field of competence the importance of cooperative 

effort is obvious. 

Grasses and certain associated legumes (clovers and aflalfa, for example) 

are ordinarily satisfactory for the planting of roadsides. Situations are 

encountered, however, where these materials fail to perform satisfactorily or 

where maintenance creates problems and hazards for the motorist and highway 

personnel. Problem sites commonly exist in urban areas, around bridge abut

ments and other slopes associated with highway development. Similar problems 

also occur in rural areas. Mowing on problem sites is usually accomplished 

with light equipment involving a heavy Investment in labor per unit of area 

mowed. Under such conditions replacement by woody ground cover plants or 

other non-grass species may reduce over-all costs while contributing to 

highway beautification and safety. 

A ground cover can be defined as any species of plant which is capable 

of covering the soil more or less uniformly. The usual concept of a ground 

cover in the horticultural sense, and the applicable one here, is that of a 

low growing substitute material for grass. Ground covers may range from an 

inch or less to two feet, or higher depending on circumstances. The height 
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limit is determined hy immedi:ite requirements and the desired landscape effect. 

The material must meet the basic requirement of limited maintenance. 

Ground covers are commonly classified according to foliage characteristics 

and plant form, as well as by the relative presence or absence of woody stems. 

Figure 1 outlines a classification of some of the materials used in this project. 

This classification is arbitrary, and serves mainly as a convenience in dis

cussing the useful characteristic~ of the plants. 

In the past, trees and shrubs have been widely used as ornamental 

plantings on the slopes of bridge approaches in Minnesota. Plantings of 

this type rarely are functional in erosion control since neither the choice 

of species nor the spacing of the plants is adequate to provide the necessary 

soil coverage. In addition, plantings of this nature are often maintenance 

hazards. Harsh conditions prevalent on many of these slopes bring about a 

rapid attrition of the plant materials (figures 2 through 5). 

Conifers also have been used widely in Minnesota for backslope planting. 

Predominantly these plantings involve red pine, white pine, jack pine, and 

eastern redcedar which are native to the coniferous regions of the state. To 

a lesser extent Colorado spruce, white spruce, Norway spruce, arborvitae or 

whitecedar have also been employed. Ideally these plantings are intended 

to retire backslopes from maintenance, or in certain instances to function as 

living snow fences. With few exceptions, however, they thrive only in areas 

of light soils or in coniferous regions of the state. Even in such regions, 

if poor gravelly subsoils or sandy borrows are planted, they rarely support 

vigorous stands of trees. In clay, silt or alkaline soil areas the conifers, 

more often than not, are unthrifty and short-lived. Under these conditions 

they fail in their intended purpose. 

A contributory factor in the low level of backslope planting success with 

conifers is the use of small seedling or transplant stock available from state 

2 
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Figure 2 - Unsuccessful Planting of Red, White and Jack Pines 

on Highway 41, Hennepin County 

• 

Figure 3 - Incompl Pte Stand of Red Pine on Highway 41, Hennepin County 
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Figure 4 - Stabilization Failure Employing Colorado Spruce Along 

Highway 7 

Figure 5 - Remnant Population of Vanhoutte Spirea on Highway 7 

Breakdown of Conifer and Hardwood Plantings 
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nurseries. These small trees, planted bare root on poor sites, do not readily 

become reestablished. Young conifers as a rule are poor competitors, easily 

retarded or suppressed by weeds and grass. 
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OBJECTIVES 

The objectives of this study are: 

1. To obtain, develop and evaluate ground covers for Minnesota highway 

roadsides. 

2. To survey, collect and test native plant species potentially useful 

as ground covers, to study their ecological requirements and 

determine their applicability to highway slope planting. 

3. To study the problems of slope planting in the field, including 

establishment and maintenance. 

4. To study the culture, propagation, hardiness, longevity and 

availability of species recommended for slope planting. 
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SUMMARY 

Consistent with the stated objectives of the project plants with 

ground cover properties were procured from all available sources and tested 

to determine their value for highway slope planting in Minnesota. 

Preliminary propagation and evaluations were conducted at the University 

of Minnesota Landscape Arboretum and the Fruit Breeding Farm of the Department 

of Horticultural Science. Nurseries for further increase and growth of 

experimental plants were established at the Arboretum. 

Highway test plots were established for the purpose of evaluatinR ground 

cover species establishment procedures, plantinR techniques and cultural 

practices. Plant materials under initial test were evaluated for hardiness 

and potential as roadside ground covers . 

Woody ground covers rated as good or excellent in these trials included: 

bush cinquefoil, Japanese trailinR raspberry, cutleaf stephanandra, dwarf 

wormwood, Skandia juniper, Hughs _juniper, oldfield juniper and prostrate 

black locust. Highly rated herbaceous perennials were: crownvetch, cicer 

milkvetch, birdsfoot trefoil, Alaska phlox and fringed sage. 

Initial test plantings on lnterstate Highway 494 and T.H. 65 indicate 

that the most promising woody plant materials are dwarf wormwood, Skandia 

juniper and creeping juniper while crownvetch, cicer milkvetch, sicklepod 

milkvetch, Schimid lespedeza, birdsfoot trefoil and a sedum rated as excellent 

herbaceous ground covers. 

Studies were initiated to determine the feasibility of employing native 

plant species to occupy slopes where they can form stable plant communities 

that can be removed from further maintenance. Surveys were conducted to 

determine the extent to which indigenous species invaded and controlled 
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roadside slopes under prevailing management procedures. Older slopes under 

minimal maintenance were found to contain a larger number of native species 

and more individual plants of these species than newer slopes. The latter 

contained a preponderance of the more common agricultural weeds in many 

cases. 

An appendix is attached to the report summarizing the observations 

made on promising materials together with brief descriptions and conrnents 

on cultural procedures and their application. The appendix consists of 

three parts: (1) plants which have proven satisfactory in two years of 

testing, (2) plants under initial test and of sufficient interest to warrant 

inclusion in this report, and (3) species native to Minnesota and under initial 

test. 
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RESEARCH FACILITIES AND PROCEDURES 

The ground cover research project has had two primary phases: 

(1) the acquisition of plant materials, and (2) testing of plant 

materials. Since all the preliminary and much of the experimental 

work relative to the project has been conducted at the field research 

facilities of the Department of Horticultural Science some comments 

about their role are pertinent. 

The facilities consist of two distinct units, the University of 

Minnesota Landscape Arboretum and the University of Minnesota Fruit 

Breeding Farm located in close proximity to each other one mile east 

of Victoria on T.H. 5. Greenhouses, nursery storage cellars and related 

equipment are available at the Fruit Breeding Farm for propagation and 

growing of plant materials. The Arboretum has ample nursery space and 

suitable sites for tests somewhat comparable to conditions encountered 

on highway slopes. 

The Role of the University Arboretum in the Minnesota Department of 

Highways Ground Cover Project. 

An arboretum is defined as a place where trees and shrubs are 

cultivated for scientific and educational purposes. A landscape arboretum 

limits the trees and shrubs to those of landscape value. The University of 

Minnesota Landscape Arboretum presently consists of 322 acres of rolling 

wooded hills and fields ideally suited to horticultural research and the 

display of ornamental plants. 

The objectives of the Arboretum are as follows: 

1. To display the 'best trees, shrubs, vines and other ornamental 

plants, with proper care and labeling. 
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2. To introduce new plants to the region through a broad 

testing program. 

3, To distribute knowledge concerning plants thro~gh educational 

tours, newspaper and magazine articles and other available media. 

4. To serve as an outdoor laboratory for students of horticulture, 

botany, and ecology. 

5. To stimulate interest in better landscaping. 

6. To provide a laboratory for the development of new ornamentals 

through breeding programs. 

Inasmuch as the Arboretum has no greenhouse facilities of its own 

those of the Fruit Breeding Farm are used by informal agreement for all 

Arboretum related projects. 

Equipment for the preparation of test areas and for the intensive care 

of plants is available at the Arboretum. Extensive irrigation systems have 

been installed and trained personnel is available for planting and necessary 

maintenance. The facilities of both the Arboretum and Fruit Breeding Farm 

lend themselves admirably to the type of program necessary for the propagation 

and initial testing of ground cover materials for highway slope planting. 

Three nursery areas for ground cover plants under test for the highway 

program are now located within the Arboretum. Two nurseries were developed to 

provide space for initial row testing and observation of plant materials. A 

third small, artificially created area provides an acid sandy soil for certain 

species such as blueberry and sweetfern which require soil conditions common 

to the northern portions of the state, but not found naturally within the 

Arboretum. 

Each plant material as it is received is recorded noting its correct 

identity, date received, source, amount and whether in the form of seed, 

rooted cuttings, or whole plants. It is given an accession number which serves 
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at all times as a reference to its recorded identity. 

When seed is received it is checked for trueness of identity and its 

germination requirements are determined. Seed of some plants will germinate 

without special treatment, while others must be stratified (stored under 

moist cold conditions for periods up to several months), or scarified mechanically 

by chemical treatment to facilitate water uptake through resistant seed coats) 

before germination is possible. Seed prepared for germination usually is 

planted in late winter or early spring in the greenhouse. When germination 

is completed and the plants are sufficiently large, they are transplanted 

into flats and allowed to reach a size suitable for planting in one of the 

nurseries or highway test plots. 

Many plants are propagated by means of cuttings. These are pieces of 

stem, either dormant (leafless winter condition) or actively growing, which 

are removed from the parent plant for the purpose of propagation. An 

intimate knowledge of the rooting capabilities and requirements of the 

materials to be propagated is essential. The cuttings are placed in moist 

sand or other rooting medium in prepared cutting benches where they are 

provided with bottom heat and intermittent mist to promote the rooting 

process. Rooting will take place in a few days in the case of easily 

rooted species or may be delayed for a month or more according to the 

inherent characteristics and physiological conditions of the material 

being propagated. When sufficiently rooted to withstand handling, the 

new plants are transferred to flats or pots where they are grown to a 

size suitable for planting in the nursery or test plot. 

Nursery stock received during the winter or early spring in a dormant 

condition is stored in special nursery cellars where low, but not freezing 

temperatures are maintained and adequate moisture is provided. In spring 

these plants are planted directly in nursery plots or test slope plantings. 
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Accessions which are unfamiliar to the Arboretum staff or which have been 

received in small quantities are placed in nursery frames where they may receive 

special attention. Any showing promise for ground cover use are increased and 

included in the broader testing program. Other accessions which for such 

reasons as lack of vigor, poor growth or other undesirable qualities may be 

excluded from further consideration in the ground cover project and are so noted 

in the records. 

Most accessions received for the project are first tested in the Arboretum 

nurseries or on slopes that are comparable to roadside conditions. Those showing 

sufficient promise for planting on highway slopes are then increased for further 

test plantings under highway conditions. 

Survey of Current Ground Cover Research. 

Reports on ground cover research by other states, educational institutions 

and other governmental agencies were reviewed to determine the current progress 

in this field and to avoid unnecessary duplication. Results of this work 

were published as "Ground Covers for Highway Slopes"1 • 

During the summer of 1962 ground cover research plots maintained by the 

Morton Arboretum, Lisle, Illinois, the Morris Arboretum, University of Pennsyl

vania, Philadelphia and the Arnold Arboretum, Harvard University, Boston, 

Massachusetts were visited and arrangements made to secure materials of possible 

value to our program. 

A visit was also made to the research facilities of the Soil Conservation 

Service at Rose Lake, Michigan where considerable research is in progress on 

ground cover materials for soil erosion control. At the same time a number 

of promising plant materials were obtained from the Beal Botanical Garden, 

Michigan State University, East Lansing. 

1Ground covers for highway slopes, an annotated bibliography. (1965) 
Johnson, A.G., M.H. Smithberg, D.B. White. Department of Horticultural 
Science, University of Minnesota in Cooperation with U.S. Department of 
Commerce, Bureau of Public Roads, Minnesota Highway Department and 
Minnesota Local Road Research Board. 
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Acquisition of Plant Materials. 

Plant materials were acquired by exchange with other institutions 

engaged in similar research, by gift, purchase or by collection in the 

wild. Native plant materials were considered as a separate phase of 

this project. They were obtained mostly by collection of seed or 

propagating material in Minnesota and other states. Field surveys 

were conducted to determine wnich native species best fulfilled the 

role of ground covers in different physiographic regions of the state 

and to estimate their possible place as a planted ground cover on 

highway slopes. Many of those showing desirable qualities have been 

collected and propagated for inclusion in the testing program. 

Arboretum Test Sites. 

To expedite the program some materials demonstrated to have 

desirable qualities and adequate hardiness for Minnesota were placed 

not only in our observational nurseries but concurrently were employed 

in test plots at the Arboretum and on highway slopes. Test sites in 

the Arboretum were selected for their similarity to conditions 

encountered on highway fills and cuts. Two such slopes were selected 

for initial test plots. The first was a north-facing slope, partially 

shaded by mature sugar maple trees. The slope resulted from cutting 

into a clay and gravel bank to create a parking facility in the 

Arboretum service area. The slope is approximately 2:1 and tends to be 

moist most of the year, with seepage occurring near the base. The second 

slope is a dry south-facing bank with little or no topsoil present. It 

was created by cutting during road building operations. The third 

Arboretum slope was planted in April,1964 to replicated tests of 

crownvetch and birdsfoot trefoil. This site is on a shallow 3:1 north-
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facing slope with no shade or excess of moisture. This planting has not yet 

been subjected to critical analysis. 

Highway Test Sites. 

Highway sites for initial test were selected in cooperation with 

Highway Department personnel. They were selected on the basis of being 

representative of conditions typically encountered in highway planting 

and in the interest of efficiency of reasonable proximity to the Arboretum 

facilities. 

Test Site 1 is located on Interstate Highway 494 two miles north of the 

junction of T.H. 5 and T. H. 169 in Eden Prairie, on a deep cut known as 

Ossanna Hill. The slope is approximately 2~:l facing almost due west. The 

soil is gravelly, overlain with a few inches of stoney topsoil low in nutrients 

and with an average pH of about 6.7. The gravelly texture results in excessive 

subsoil drainage while the clayloam topsoil is compacted and permits little 

water penetration lending to much rilling and gulleying. The length of the 

slope is about 80 feet. 

The second site is located near Soderville along T.H. 65 nine miles 

north of Blaine. This site was selected as representative of sandy outwash 

soils encountered in Anoka County and other areas of the state. This is a 

2:1 slope about 25 feet in length located on the west side of the highway. 

A site was selected in 1964 near the North Central School and Experiment 

Station, Grand Rapids, Minnesota on which to conduct a preliminary test of 

crownvetch and birdsfoot trefoil. The site chosen is a cut created in new 

road construction providing both north and south exposures. The slope on 

both sides of the road is about 2¼:l with gravelly clay soil overlying sand. 
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ECOLOCICAL CONSIDERATIONS 

A prerequisite to the use of any plant for revegetation purposes 

is an understanding of its site requirements and tolerances. This relationship 

between a plant and its environment is termed ecology. Ecological factors 

such as temperature, soils, and rainfall must be considered before planting 

any species. In the summary of plant materials under evaluation (see 

Appendix1) we have attempted to outline site tolerances for each species 

based on both our own tests and on previous studies. 

Since Minnesota has a diversity both of soils and vegetation types 

a knowledge of their general disposition throughout the state is essential 

to the intelligent use of plant materials. For example, bearberry which is 

native to the sandy coniferous zones in northern Minnesota would not be 

expected to thrive if planted in prairie or maple-basswood regions. 

Vegetation Zones in Minnesota. 

Minnesota has six major vegetational divisions forming roughly parallel 

bands disposed in a southeast to northwest orientation across the state (see 

Figure 6). The north and northeastern areas embrace the conifer forest types 

designated as Great Lakes spruce-fir forest, Great Lakes pine forest and 

conifer bog. From Roseau County to the southeastern corner of the state 

occurs a broken band of oak savanna and maple-basswood forests. The 

western and southwestern counties are bluestem prairie lands in their original 

composition. A seventh vegetational zone of northern floodplain forest along 

the major river courses is also recognized. 

All vegetational zones are characterized by specific species including 

indigenous ground covers (See Appendix 2). That these species exist in a 

particular vegetation zone and rarely elsewhere is due to a complex of 

interacting environmental factors. 
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Soils. 

Soil probably is as great a determining factor in plant growth as 

climate. Soil consists of physical, chemical and biological components 

which determine to a degree the natural vegetation of an area. The 

northeast coniferous zone in Minnesota is characterized by fine to medium 

often peaty organic forest soils. The central hardwood band is noted by 

either sandy soils in the oak savannas or the heavier clay soils of the 

maple-basswood zones. In the prairie regions south and west the soils 

are primarily silt and clay loams. 

Temperature Effects. 

Temperature is a major environmental factor governing the types of 

plants found in a particular area. Winter minima, the average commencement 

of spring and length of growing season all help to determine the distribution 

of plant species (See Figures 7 and 8). In Minnesota the great river systems 

and Lake Superior have profound effects upon local temperature norms, Based 

upon the average winter minimum temperature isotherms the state is divided 

into somewhat arbitrary vegetational zones. Horticulturists rate plant 

species for hardiness in particular zones on the basis of experience, These 

ratings serve as a guide to where a particular species may be planted with 

expectation of survival. Local conditions within a given zone and the 

variations in hardiness within a species may cause some slight departures 

from these ratings. 

Water Relationships. 

There exists in the state a general decreasing precipitation gradient 

from northeast to south and west. Prairie species, both grasses and forbs 

(herbaceous plants other than grasses) found in the southwest area are 
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noteworthy for their ability to withstand heat and drought and are thus of 

interest as potential material for roadside planting. Even in areas of the 

state with more favorable water regimes, dry sites occur with sufficient 

frequency to require plants naturally adapted to such conditions. 

Effects of Slope Direction. 

Within the major vegetation divisions of the state conditions exist 

which alter somewhat the direct environmental effects of the local climate. 

An important condition affecting the growth of highway plantings is slope 

direction and angle. Since maximum solar effect occurs only when the sun 

strikes at a right angle to the earth, the greater the slope departure from 

90 degrees the less radiant energy will reach a unit area. In the Rorthern 

ijemisphere a slope of as little as 5 degrees toward the north reduces soil 

temperature as much as a shift of 300 miles northward on level land. 

Conversely a 5 degree slope to the south will receive as much solar heating 

as a comparable level site 300 miles further south. Steepness, direction 

of slope, and composition of the soil affect the waterholding capacity of 

the soil. Cool north slopes generally retain water well which explains why 

species adapted to the northern part of the states are occasionally found 

on northfacing slopes south of their usual range. 

Since a large proportion of roadside planting is on slopes it is 

important that due consideration be given to direction and angle of slope and 

the choice of plant materials for the site. 

Survey of Species Present on Minnesota Roadsides. 

To relate the problems of roadside stabilization and beautification 

to the ecological limitations of roadside environments surveys were made 

of typical highway slopes to determine the major cover producing species. 



COMMON PRAIRIE SPECIES IN MINNESOTA 

Grasses 

Bluejoint 

Forbs 

Anemone 
Asters 
Beebalm 

Prairieclovers (3 Species) 
Prairie Gentian 
Spiderwort 

Bluestem, Big 
Bluestem, Little 
Dropseed, Sand 
Gramas, (3 Species) 
Indiangrass 
Junegrass, Prairie 
Muhly 

Black-eyed Susan 
Blazing Stars 
Bushclover~ Roundhead 
Compass plant 

Tickclover 
Vetchling or Pea 

Cone flower 
Needlegrass 
Porcupinegrass 
Sandreed, Prairie 
Switchgrass, Summer 
Wildrye, Canadian 

Golden Alexanders 
Goldenrods 
Lead plant 
Lobel ia 
Milkvetch, Canada 

Aspen, Trembling 
Bittersweet 
Boxelder 
Buffaloberry 
Buck brush 
Cherry, Sand 
Cottonwood 
Grape, Riverbank 
Hawthorn 

Woody Plants 

Oak, Bur 
Oak, Northern Pin 
Plum, Wild 
Rose, Meadow 
Sage, Fringed 
Snowberry 
Sumac, Smooth 
Willow, Peachleaf 
Willow, Prairie 
Willow, Sandbar 

SPECIES COMMONLY FOUND IN MIXED HARDWOOD REGIONS 
IN MINNESOTA 

Trees and Shrubs 

Basswood 
Dogwood, Alternateleaf 
Elder, Scarlet 
Elm, American 
Gooseberry, Prickly 
Ironwood 
Maple, Sugar 
Oak, Bur 
Oak, Red 
Pricklyash 
Sumac, Staghorn 
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Ground Cover Species 

Bittersweet 
Buck brush 
Bushhoneysuckle, Dwarf 
Creeper, Thicket 
Coldenrod, Zigzag 
Grape, Riverbank 
Honeysuckle, Glaucous 
Snowberry 
Tickclover, pointleaf 



Commonly Found in Coniferous Forests of Minnesota 

Trees and Large Shrubs: 

Balsam Fir 
Birches 
Hazel 
June berry 
Junipers 
Larch or Tamarack 
Pines (Red, White, Jack) 
Poplars and Aspen 
Spruces, (White, Black) 
Whitecedar 

Ground Cover Shrubs and Herbs: 

Asters 
Bearberry 
Blueberry, Lowbush 
Brome, Fringed 
Bush honeysuckle 
Chokeberry, Black 
Cinquefoil, Wineleaf 
Dewberry 
Hazel, American 
Hazel, Beaked 
Huckleberry 
Melicgrass 
Pussytoes, Canadian 
Raspberry, Wild Red 
Snowberry 
Sumac, Smooth 
Sweet fern 
Wintergreen 
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The objective was to find to what extent native species are able to 

invade and reclaim slopes under existing maintenance practices and to 

ascertain if such invasion was desirable. Surveys conducted near the 

Minnesota River, at Redwood Falls, Byron, Highway 14, Highway 65. and 

Highway 169 indicate that native species have a definite potential for 

reoccupying suitable sites. Generally the less disturbed the site the 

more completely native species take or retain possession. New slopes or 

those with poor soil conditions as a rule contain few indigenous plants. 

Native prairie species for example predominate on the roadside east of 

Owatonna. This comparatively level land was only slightly disturbed in 

constructing of Highway 14 with the result that nearly 947. of the species 

present on the right-of-way are natives. Conversely with new construction 

near Byron the native species fall to less than 197. and these unfortunately 

are undesirable weeds. 

Where appropriate conditions prevail consideration should be given 

to the encouragement of native species as they offer advantages of 

stability, permanence and low maintenance that surpass those of most 

introduced species. 
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NURSERY OBSERVATIONS, UNIVERSITY OF MINNESOTA LANDSCAPE ARBORETUM 

Nursery observations provide a screening procedure valuable in the 

the initial stages of a program of this type. Materials are grown under 

nearly optimum conditions so that maximum growth and vigor can be 

achieved. Nurseries also provide good test conditions for hardiness 

screening permitting sound evaluation for cold resistance. Since 

nursery evaluations cannot be extrapolated safely to roadside conditions 

these observations must be supported by additional field tests. 

To supplement primary propagating facilities, three nurseries were 

established for the growth and observation of experimental plants. 

Nurseries 1 and 2 are both used for growing of general ground cover 

materials, the second having been established when a shortage of space 

developed in the first nursery. Number 1 nursery has the advantage 

over number 2 of being accessible to irrigation. It has been possible 

therefore to use number 1 nursery throughout the growing season for 

planting of new materials. Nursery number 3 is a special installation 

of sand and peat designed for the purpose of growing and observing plants 

primarily restricted to acid soils. Such soils not being naturally present 

in the Arboretum, this facility was prepared from trucked in sand and peat. 

Tables 1 and 2 record the results of observations made to the end of 

the 1964 growing season. The more promising materials are described and 

evaluated in Appendix I. Some of the better species under test in the 

Arboretum and Arboretum nurseries are illustrated in Figures 9 through 22. 
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Table 1 

Arboretum Nurseries 1964 Evaluation 

Plant Name 

Aster, Azure 
Aster, New England 
Bellflower, Lowcluster 
Bermudagrass 
Birdvetch 
Broom 
Bushclover, Rush 
Bushhoneysuckle, Georgia 
Cinquefoil, Gold Drop Bush 
Creeping Charlie 
Crownvetch (Nebraska) 
Crownvetch •~inona" 
Euonymus, Dwarf 
Fescue, Blue 
Fescue, Reed 
Fleeceflower, Low Japanese 
Fleeceflower, Silvervine 
Forsythia, Arnold Dwarf 
Forsythia, Bronx 
Forsythia, Hybrid 
Goatsrue 
Gysophila, Creeping 
Honeysuckle 
Honeysuckle, Gold Flame 
Honeysuckle, Lilac 
Honeysuckle, Tellmann 
Indigo, Mountain 
Juniper, Andorra 
Juniper, Arcadia 
Juniper, Blue Pfitzer 
Juniper, Creeping 
Juniper, Dwarf Japgarden 
Juniper, Hughs 
Juniper, Japgarden 
Juniper, Japanese Shore 
Juniper, Marshalls Creeping 
Juniper, Oldfield 
Juniper, Oldfield 
Juniper, Pfitzer 
Juniper, Savin 
Juniper, Skandia 
Juniper, Tamarisk 
Juniper, Von Ehron 
Juniper, Von Ehron 

Accession 
Number 

6398 
621047 
62906 
63651,2,3 
64205 
64193 
63301 
59286 
55237 
63293 
61472 
64492 
61310 
62115 7 
63438 
64145 
63426 
55277 
62730 
63330 
64129 
62912 
62833 
56187 
54190 
55203 
621052 
54516 
60884 
54526 
63841-58 
54520 
60883 
62888 
621016 
6437 
62880 
62881 
54517 
54513 
5488 
58637 
601166 
61342 
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Number 
Plants 

1 
22 

2 

20 
24 
28 

2 
48 

1 
22 
s 

59 
30 
4 
s 
6 

15 
24 

8 
28 
20 

5 
5 
2 
4 
6 

53 
11 

7 
many 
22 
18 
75 

3 
12 
14 
18 
49 
96 
53 
48 
14 
4 

Height Spread Evaluation 
(inches) 

18 
24 

8 
12 
12 
12 
18 
12 

6 
12 
24 
12 
s 

12 
8 

24 
20 

9 
24 
18 
18 
36 
12 
12 
12 

6 
6 
5 
6 

2.6 
2 
6 
6 

12 
8 

18 
8 
6 
6 
6 

12 
6 

6 
48 

48 
36 
12 

6 
18 
12 
48 
36 
48 
24 
12 
12 
12 
60 
21 
10 
24 
24 
24 
36 
24 
30 
30 

19 
12 
12 
12 
5.6 
18 
12 
12 
12 
12 
18 
24 
12 
15 
12 
24 
12 

Excellent 
Fair 
Not hardy 
Good 
Fair 
Fair 
Good 
Excellent 
Good 
Excellent 
Excellent 
Poor 
Good 
Fair 
Good 
Winter kill 
Good 
Fair tipkill 
Fair 
Fair 
Good 
Good 
Good 
Good 
Good 
Fair 
Winter burn 
Good 
Good 
Fair 
Too slow 
Very good 
Good 
Winter injury 
Fair 
Very good 
Fair 
Good 
Good 
Good 
Winter injury 
Good 
Good 



Accession Number 
Plant Name Number Plants Height Seread Evaluation 

(inches) 

Locust, Prostrate Black 64393 11 18 48 Very good 
Lupine, Coral-Cream 62807 15 12 6 Poor 
Lupine, Pink Select 62800 1 7. 12 12 Poor 
Lupine, Washington 62803 23 12 12 Fair 
Milkvetch, Cicer 61471 4 24 36 Excellent 
Milkvetch, Sicklepod 62895 4 10 9 Good 
Milkvetch, Sweet-leaf 63608 9 6 12 Fair 
Pachistima, Canby N4954 25 9 16 Fair 
Peavine, Flat 63302 61 2 4 Good 
Peavine, Perennial 64484 30 4 6 Good 
Phlox, Alaska 62915 26 1 12 Excellent 
Phlox, Amoena 62914 50 2 12 Good 
Raspberry, Japanese Trailing 56105 60 18 60 Excellent 
Rose, Erectprickle 64199 -- Too young to 

evaluate 
Rose, Memorial 60718 -- -- " 
Sage, Fringed 6439 12 12 6 Excellent 
Spirea, Lemoine 63334 18 Good 
Stephanandra, Dwarf Cutleaf 63434 33 12 24 Excellent 
St. Johnswort, Common 6488 35 12 18 Excellent 
St. Johnswort, Kalm's 55272 18 24 24 Good 
Tickclover, Canada 63331 15 18 3 Fair 
Trefoil, Birdsfoot 62901 14 48 36 Excellent 
Trefoil, Birdsfoot Elliot 6497 250 2 30 Excellent 
Virginsbower 63719 4 12 12 Good 
Virginsbower, Western 63182 4 10 12 
Wildrye, Mammoth 63437 many 36 48 Excellent ~ 

Wintercreeper 55141 36 6 24 Fair-poor 
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Growth Data 

Accession 
Species Number 

Blueberry 62112 
Blueberry 62866 
Cinquefoil, Wine-

leaf 60928 
Cowberry 6182 
Cranberry 6193 
Cranberry, small 61130 
Huckleberry 62755 
Mother-of-Thyme 62599 
Sandmyrtle, Box 63328 
Sarsaparilla, 

Bristly 62985 
Sweetfern 63880 

Table 2 

Sand Nursery - Arboretum 

Planted, Spring 1964 

Number Average 
Plants Condition 

14 Poor 
85 Good 

1 clump Good 
58 Good 
1 clump Good 
2 clumps Poor 
190 Fair-low vigor 
1 clump Fair 
3 Poor 

1 clump Vigorous 
4 Good-Vigorous 
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Fall, 1964 

Average 
Evaluation 

No value 
Dry sandy soils-not evergreen 

Acid soil - evergreen 
Evergreen-sandy soils 
Limited to sandy soils-moist 
No value 
Questionable value 
No value 
No value 

Good for dry sandy areas 
Special use on sandy soils 



Figure 9 - Dwarf Stephanandra, Nursery Grown Material 

Figure 10 - Reynoutria Fleeceflower, Old Bed in University of Minnesota 

Landscape Arboretum 
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Figure 11 - Wineleaf Cinquefoil - A Native Broadleaf Evergreen 

Figure 12 - Comparison of Two Low-Growing Forsythias 

Bronx on the Left, Arnold Dwarf on the Right 
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Figure 13 - Dwarf Wormwood in Ground Cover Nursery•l964 

Figure 14 - Oldfield Juniper - Low-gr~ing Selection 
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Figure 15 - Alaska Phlox in Ground Cover Nursery 

Univ ersity of Minnesota Landscape Arboretum 

Figure 16 - Japanese Trailing Raspberry in Ground Cover Nursery 

University of Minnesota Landscape Arboretum 
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Figure 17 - Memorial Rose - Note Sprawling Habit of Growth 

Figure 18 - Bayberry - Foliage i s Semi-evergreen 
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Figure 19 - Golden Clematis in Arboretum Ground Cover Collection 

Figure 20- Virginsbower Clematis in Arboretum Ground Cover Collection 
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Figure 21 - Carstien's Alfalfa in Nursery Frame 

Figure 22 - Monkshood Vine in Ground Cover Collection 

University of Minnesota Landscape Arboretum 
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UNIVERSITY OF MINNESOTA LANDSCAPE ARBORETUM TEST PLOTS 

North Slope Test. 

The north slope Arboretum test site was planted August 9, 1963 using 

greenhouse grown potted materials listed in Table 4. Direct seeding of 

flat pea and Schimid lespedeza were also made at this time. Replicated 

plots were used and in spite of the late planting date no difficulty was 

encountered in obtaining good initial establishment and survival. The 

moisture available from seepage on this north-facing slope undoubtedly 

contributed to this early good survival. The heavy shading of parts of 

the slope by mature sugar maples has been detrimental to some of the plots. 

The more heavily shaded plots of birdsfoot trefoil and flat peavine have 

not performed nearly as well as those with more adequate light. 

The complete absence of topsoil on this site is reflected in the poor 

growth of varieties such as Arnold Dwarf forsythia which demands high 

fertility. With good light, birdsfoot trefoil and flat peavine have been 

the most outstanding species in this test. 

South Slope Test. 

The south-facing slope planting is on a dry bank resulting from road 

building in the Arboretum. Of the species planted (Table 5) only crownvetch, 

cicer milkvetch and sicklepod milkvetch have prospered. To a lesser extent 

buffalograss has shown some promise on this difficult dry site. 
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Table 3 

1964 Growth and Survival Data - Ground Cover Plot - Landscape Arboretum 

North-facing Shaded Slope (Planted August, 1963) 

Garrison Creeping 
Foxtail (in ditch 
at base) 

Dwarf Wormwood 
Wintercreeper 

Accession 
Number 

63892 
57308 
55141 

Arnold Dwarf Forsythia 57393 
Aaron'sbeard St. 

Johnswort 62387 
Schimid Lespedeza 63300 
Birdsfoot Trefoil 63303 
Flat Peavine 63302 
Dewberry 62372 
Tick Trefoi 1 63217 

*Based on 

Number 
Planted 

10 
56 
24 
20 

15 
Seeded 
60 
Seeded 
25 
Seed 

estimate 

Table 4 

Average 
Survival 
Percent 

100 
100 
so 
so 

0 

91.6 
25* 
0 
0 

Condition Evaluation 

Good Good 
Good Excellent 
Poor Not fully hardy 
Poor Needs better soil 

Winter-killed --
Poor 
Good Excellent 
Good Good 
Poor Low Vigor 
Failure 

.6 stand produced from seed planted 

Growth Data - South-Facing Slope 1 Arboretum - Fall. 1964 

Planted August, 1963 

Average 
Accession Number Survival 

Species Number Planted Percent Condition Evaluation 

Dwarf Wormwood 57308 60 75 Fair Needs better soil 
Cicer Milkvetch 62894 40 75 Good Excellent 
Sicklepod Vetch 62895 40 100 Good Excellent 
Buffalograss 59687 60 75 Good Good on dry sites 
Crownvetch 61472 80 60 Good Excellent 
Crownvetch 62896 40 100 Good Excellent 
Arnold Dwarf Forsythia 57393 60 10 Poor Needs better soil 
St. Johnswort 62387 60 25 Poor Not hardy 
Reynoutria Fleeceflower 61608 60 0 Failed Needs better soil 
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HIGHWAY TEST PLOTS 

INITIAL TEST PLANTING ON INTERSTATE HIGHWAY 494 

The Ossanna Hill site is a dry gravelly hill of compacted soil. The site 

was chosen as representative of conditions prevalent in this area. A preliminary 

experiment in the establishment of ground covers on highway slopes was begun 

during the third week of June, 1963. Three classes of plant materials were 

included in the plantings, namely, nursery grown or otherwise rooted plants, 

unrooted cuttings and seeds. 

The layout for initial establishment and observation studies consisted of 

10 foot squares within which plants were spaced at two foot intervals. This 

arrangement was considered satisfactory for evaluating growth rate and estimating 

the time necessary to produce a complete soil cover. In the case of seeded plots 

the seed was broadcast over the prepared site and raked into the soil. Plots were 

replicated randomly within the block of plots when sufficient material was available. 

Unfavorable weather conditions precluded earlier planting and establishment 

of all three classes of stock. Hot dry weather during the ensuing growing season 

resulted in heavy losses of certain species such as Japanese fleeceflower. 

The attempt to establish woody plants directly using unrooted cuttings was 

essentially a failure. An insignificant number of cuttings struck roots. 

This m~thod is feasible and inexpensive only with certain materials under 

favorable site conditions. On the poor and frequently droughty sites available 

on highway slopes this technique probably cannot be expected to produce enough 

plants to make an adequate stand. 

Results from seed planting were erratic, possibly due in part to the late 

planting date. Crownvetch characteristically has been slow to develop a good 

stand from seed. Seeded lespedezas, particularly Schimid lespedeza, and 

birdsfoot trefoil gave good results during their first season. 

In 1964 empty plots in the above experiment were replanted with plants of 

Chemung crownvetch, birdsfoot trefoil, creeping juniper, Japanese trailing 
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raspberry and Gold Drop cinquefoil. 

Plots were laid out 10 feet by 10 feet running 80 feet up the slope. Plants 

and cuttings were placed on the square at two foot intervals. Results from 

this experimant indicate that al½ foot staggered arrangement would be better 

for most species. Seedings were drilled on tilled plots in horizontal rows 

or broadcast on the plot and raked into the soil. 

An unfavorably dry growing season in 1963 followed by another in 1964 has 

resulted in comparatively poor survival and retarded growth in many of the 

species under test. Supplementary watering was done in 1963 when the plantings 

were first established. This was-of doubtful value inasmuch as it was difficult 

to apply water in sufficient amounts to benefit the plants. The runoff from the 

steep slope and compacted soil was such that comparatively little of the water 

applied was retained. 

Observations and survival data for 1963 and 1964 are summarized in Table 6. 

Photographs of planting operations and some of the promising plant materials 

are presented in Figures 23 and through 29. 

The most successful woody plant in these tests to date is dwarf wormwood. 

It has grown well in each plot. Evaluation indicates that it should be planted 

on 18 inch staggered centers rather than 24 inch as in this test it should 

produce a complete cover in about two seasons. 
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TABLE 5 

Growth Data - Plantings on Ossanna Hill, Interstate H1ghvay 494. 1963 and 1964 . Evaluations 

Planted June, 1963 

Evaluation Evaluation 
Accession How Fall Spring 't Size Fall 1. Size 

Species Number Planted 1963 1964 Alive (In.) 1964 Alive On.) 

Lead plant 63325 Seed Failed ------ ---- -- ---- -- --
Dwarf Wormwood 57308 Plants Good Good 95 6-10 Good 95 12-18 
Cicer Milkvetch 61471 Plants Good Good 100 16 Good 100 16 
Sicklepod, Milkvetch 62895 Seed Fair Fair -- -- Good -- --
Crownvetch 62898 Seed ---- ---- 10* -- ---- -- --
Crownvetch 62899 Seed ---- ---- 10* -- ---- -- --
Crownvetch 62900 Seed ---- ---- 10* -- ---- -- --
Crownvetch 63299 Seed ---- ---- 10* 12 ---- -- --
Bronx Forsythia 62730 Plants Poor Poor 45 4-6 Poor 30 4-6 
Flat Pea 63302 Seed Fair Fair 15* -- ---- -- --
Schimid Lespedeza 63300 Seed Good Good 80* -- Good -- --
Rush Bushclover 63301 Seed ---- Poor -- -- Fair -- --
Birdsfoot Trefoil 63303 Seed Good Very good 85* -- Good -- --
Thicket Creeper 63807 Plants Fair Poor 50 24 Poor -- --
Silver Fleeceflower 63426 Plants ---- Dead -- -- ---- -- --
Reynoutria Fleeceflower 61609 Plants or Poor Fair 10 6 Good -- 8 

roots 
Memorial Rose 63329 Plants Fair Good 50 36 Good 50 3-4 
Canada Milkvetch 62893 Seed Poor Fair -- -- ---- -- --
Sweet fern 63291 Root cut- Failure ---- -- -- ---- -- --

tings 
Sweet fern 63292 " " ---- -- -- ---- -- --
Crownvetch 62896 Seed ? 
Crownvetch 61472 Plants Good Good 90 12 Excel. 90 24 
Bushhoneysuckle 55343 Cuttings Failure ---- -- -- ---- -- --
Bushhoneysuckle 63289 Cuttings Failure ---- -- -- ---- -- --
Bushhoneysuckle 63290 Cuttings Failure ---- -- -- ---- -- --

*Estimate of stand produced as related to seed sown. 

Comments 

Germination failure 
Very good 
Very good 
Good 
Slow starting 
Slow starting 
Slow starting 
Slow starting 
Poorly adapted 
Germination failure 
Very good 
Poor germination 
Good 
Too slow 
Failure 
Establishment slow 

Winterkill 
Germination failure 
Technique failure 

Te.chnique failure 

Excellent cover 
Failed to estab. 
Failed to estab. 
Failed to estab. 



Sl?,ecies 
Accession 

Number 

Interstate Highway 494 Plantings continued 

How 
Planted 

Evaluation Evaluation 
Fall Spring 
1963 l._964 

7. 
Alive 

Size 
Un_._) 

Fall 7. Size 
1964 &!!.! (In.) Comments 

Georgia Bushhoneysuckle 58162 Cuttings Failure --- -- -- -- -- -- Failed to establish 
South.Bushhoneysuckle 5583 Cuttings Failure --- -- -- -- -- -- Failed to establish 
Arnold Dwarf Forsythia 57393 Plants Fair --- -- -- -- -- -- Failed to establish 
Canada Milkvetch 63335 Seed Poor --- -- -- -- -- -- GeI'tllination failure 
Aaronsbeard St. Johnswort 62387 Plants Fair --- -- -- -- -- -- Winter-killed 
Roundhead Lespedeza 63336 Seed Poor --- -- -- -- -- -- Germination failure 
Goldflame Honeysuckle 56187 Cuttings Failure --- -- -- -- -- -- F~iled to establish 
Lilac Honeysuckle 54190 Cuttings Failure --- -- -- -- -- -- Failed to establish 
Chinese wolfberry 62738 Plants Poor Poor 15 12 Pbor 15 -- Needs richer soil 
Pink Lupine 62800 Seed Poor --- -- -- -- -- •- Germination failure 
Moonseed 63808 Plants -- --- 25 -- -- -- -- Low vigor 
Meadow Rose 60145 Plants Poor --- -- -- -- -- -- Failed to establish 
Max Graf Rose 62427 Plants Poor --- -- -- -- -- -- Failed to establish 
Drophip Rose 61197 Cuttings Poor --- -- -- -- -- -- Failed to establish 
Northern Dewberry 61199 Plants --- Poor -- -- -- -- -- Failure 
Red Raspberry 61198 Plants --- --- -- -- -- -- -- Failure 
Cutleaf Blackberry 59202 Plants --- --- -- -- -- -- -- Winter-killed 

;: Rosendahl's Raspberry 60122 Plants Fair --- -- -- -- -- -- Failed to establish 
Sedum 62701 Plants Good Good 100 8-12 -- -- 10-12 Good ~lant cover 
Snowberry 60151 Plants Failure --- -- -- -- -- -- Failed to establish 
Wolfberry 63809 Cuttings Failure --- -- -- -- -- -- Technique failure 
Purple Fourleaf Clover 62923 Plants Failure Fair 50 10 -- -- -- Need high moisture 

Note: Failure in establishment should not be interpreted as indicating the species are of no value, particularly 
if they had been planted as unrooted cuttings, as were many of the above. Both seed and whole plants of some of 
the failures above will be replanted in the 1965 season. 

~eplacements for plantings on Ossanna Hill. Interstate Highway 494 1 Spring of 1964 
S1?,ecies 
Crownvetch 
Birdsfoot Trefoil 
Gold Drop Cinquefoil 
Trailing Raspberry 
Creeping Juniper 

65123 
64124 
55237 
56105 
selection planted 
survival is about 

·"' •-~ ~#,. 

Results - Fall, Spring of 1964 
Good 
Survival excellent, growth 
Drought killed 
Survival good - growth fair 

in replacement of hardwood cuttings 
907.. 

good 

failure - too young to evaluate although 



Interstate Highway 494, Ossanna Hill Plantings 

Figure 23 - Planting Site - Ossanna Hill, I-494 

Figure 24 - Planting on I-494 - 1964 
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Figure 25 - Test Plots on Interstate 494 - 1964 
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·Interstate Highway 494, Ossanna Hill Plantings 

Figure 26 - Schimid Lespedeza, August,1964 - Sown June, 1963 

Figure 27 - Rush Lespedeza, August, 1964 - Sown June, 1963 
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Interstate Highway 494, Ossanna Hill Plantings 

Figure 28 - Dwarf Wormwood at End of Second Growing Season 

Figure 29 - Cic er Milkve t ch , Second Year from Seed 
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HIGHWAY 65 SAND SOIL TEST PLOTS 

This experiment was designed to estimate the adaptability of our test 

materials to sand soil conditions. The site was planted employing the species 

listed in Table 7 on May 13, 1963, using two tiers of 10 foot by 10 foot plots. 

Establishment of sweetfern and blueberry was attempted using both plants 

and cuttings of sweetfern and two year old seedling plants of blueberry. 

Bayberry, a species allied to the sweetfern was also tried utilizing rooted 

divisions from mature plants. All attempts to establish these species so 

far have met with but limited success. The extreme draughtiness of the sandy 

soil is such that a very few days without rain may prove fatal to unestablished 

plants. Improved techniques in handling and early care can mitigate these 

problems. These species have very good possibilities for such sandy sites 

and are worth more investigation into proper methods for establishment. 

Dwarf wormwood appears to be of little value on these poor sandy soils. 

It has made little growth in two seasons. Crownvetch although not ordinarily 

recommended for dry sands has done remarkably well. The Japanese trailing 

raspberry has made satisfactory growth but is not the luxuriant vine it is 

on better soils. It is however worth further evaluation for li~ht soils. 
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TABLE 6 

Growth Data - Sand Plots - Near Soderville, Highway 65 - Fall 1964 

Planted May 13, 1964 

20 Plants per plot 

Number Percent 
Acces ■ ion Planted Alive 

Species Number 5/13/64 Fall 1 '64 Evaluation 

Dwarf Wormwood 57308 75 77 Fair to Poor 
Sveetfern (Fall dug) 63880 10 0 Failure 
Sweetfern (Spring dug) 64363 10 20 Failure 
Crownvetch, Chemung 64123 100 85 Good 
Creeping Juniper (lyr. 

Rooted cuttings) 63864 100 92 Good-slow growth 
Andorra Creeping Juniper 

(1 yr. rooted cuttings) 54516 20 75 Fair to good 
Skandia Juniper (1 yr. 

Rooted cutting■) 5488 100 90 Good - 6-8" 
Bayberry (rooted suckers) 544 Failure 
Jack Pine Broom 601106 100 35 No Yalue 
Rosendahl's Raspberry 60122 20 2a Fair 
Trailing Raspberry 56105 85 95 Fair 
Blueberry 61413 20 5 Failure 
Blueberry 61429 10 0 Failure 
Blueberry 6183 25 20 Poor 
Blueberry 63708 25 0 Failure 
Blueberry 63764 25 0 Failure 
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TEST PLANTINGS, GRAND RAPIDS, MINNESOfA 

To test the adaptability of crownvetch and birdsfoot trefoil to 

highway slopes in the northern part of the state an observational planting 

was made on May 16, 1964 near the North Central Experiment Station, Grand 

Rapids. The site was a severly eroded gravel bank with a sand stratum 

exposed near the base near Loon Lake on County Highway 64 five milee 

southwest of Grand Rapids. The average pH of the gravelly till was 7.2. 

Seedlings of Chemung crownvetch and a Soil Conservation Service 

selection of birdsfoot trefoil known as MZ-11348-63 were planted at two 

foot spacings on a portion of the cut banks on both the north and south 

sides of the road. Direct seeding plots of Emerald crownvetch and birdsfoot 

trefoil were sown adjoining the transplants. 

Good survival and growth occurred from the seedling plantings (See 

Figure 30) on both species. Seed germination of the birdsfoot trefoil 

was good and a satisfactory stand established. In the case of the 

crownvetch little germination was evident and it appeared that most . of 

the seed had washed ungerminated down into the ditches. 

Satisfactory stands and good growth were obtained in the first season 

in this northern area through the use of either transplant material and/or 

seed. No conclusions regarding adaptability of these species in northern 

Minnesota can be made since they have not yet been through a winter. 
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Figure 30 - Spaced Seedlings of Chemung Crownvetch - September 1964 

Planted May 16, 1964, Grand Rapids, Minnesota 

Figure 31 - Native Stand of Dwarf Bushhoneysuckle on Sandy Soil 
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ESTABLISH~ENT AND CULTURAL PRACTICES 

Plant i ng_ __ Da tes. 

Since a somewhat interrupted north-south temperature gradient 

exists in Minnesota, dates at which most ground covers can be safely 

planted differ substantially. Figure 8 (page 19) delineates the average 

date of commencement of spring throughout Minnesota, which coincides 

with suggested optimum planting dates for most ground covers. The 

average commencement date of early spring is a practical measure for 

the use of personnel engaged in vegetation establishment . 

Plantil}&__of Ground Covers. 

In establishment of ground covers it is recommended that planting 

be done in prepared beds to eliminate competition from turf grasses and 

weeds. Most soils will need a complete fertilizer such as 12-12-12 or 

12-24-12, the rate determined by fertility tests. Depending upon the 

amount of spread of each particular species, plants should be spaced at 

1~ to two foot intervals. 

Cultural Practices. 

Plants thrive best under conditions that provide minimum competition 

and good levels of fertility and moisture. Such optimal conditions rarely 

exist under highway conditions, but good cultural practices such as 

fertilizing, watering and mulching can improve and maintain satisfactory 

growing conditions for most species. Since ground covers are relatively 

slow to produce a solid cover, weeds may become a problem, especially 

during the first year. Although weeds often serve as a temporary soil 

protective agent this protection will be at the expense of reduced growth 

of planted materials, since weeds compete aggressively and make heavy 

demands on available nutrients and moisture. Their control is most readily 
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and economically accomplished through the use of mulches such as wood chips, 

commercial wood fibers or straw, or mulches in combination with chemical 

weed control agents such as simazin. The alternative control of weeds 

by clean cultivation is undesirable under steep slope conditions since this 

practice will accelerate erosion . 
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DISCUSSION 

Through 1964, 198 accessions from nearly 100 species of plants have 

been screened for ground cover use on highway slopes. Plants grown for 

one or more years in our nurseries or in Arboretum test plots have been 

evaluated for vigor, growth, hardiness and general suitability as ground 

cover material. These plantings were designed mainly for observation and 

increase but nevertheless provide ample evidence of hardiness and growth 

characteristics. 

Ground cover species of sufficient merit to warrant recommendation 

for trial are briefly described in Appendix I to this report. Information 

is also provided concerning factors of propagation, cultural requirements, 

use and results of preliminary trials. A further discussion of a few of 

the more promising plants is in order, however, since some of these plants 

are comparatively unknown even to horticulturists? although in no sense 

are they truly •new". 

Among the plants rated as excellent under nursery conditions are 

all tested sources of crownvetch. This perennial legume is by now well 

known for highway slope planting purposes and is under trial in this state. 

While not a woody ground cover it performs essentially in the same manner 

and provides excellent cover and an attractive appearance. The establishment 

period is always slow, 2-3 years being required to achieve full cover. 

Birdsfoot trefoil is another perennial legume that is rated as highly 

satisfactory both in direct seeding tests and in planting of seedling plants. 

It becomes established fairly well during the first growing season and may 

produce a two foot spread the first year on good sites. 
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Other perennial legumes which have provided excellent cover under 

test conditions are cicer milkvetch, flat pea and perennial pea. Cicer 

milkvetch establishes more readily than crownvetch but produces a similar 

type of cover. The flowers are pale in color and not showy. Flat pea 

and perennial pea have grown well in limited trials but are rather rank. 

The flowers produce a display similar to that of crownvetch. 

Dwarf wormwood is a small woody shrub readily propagated by cuttings 

and its growth rate under nursery conditions is excellent. It forms a 

completely closed cover in about a two year period if planted at l¼ foot 

intervals. Under highway conditions, as reported above, its growth is 

not as rapid, but is satisfactory. Dwarf wormwood has the ability to 

withstand drought when once established. The fine textured, semi-evergreen 

foliage is attractive in appearance. 

A selection of native oldfield juniper of unusually low habit is one 

of the best evergreens in our nurseries. This variety was obtained from 

a wild plant growing along T.H. 65 near Bethel and thus is not available 

commercially. Its habit is lower and more compact than the normal wild 

form of this species. 

Creeping juniper is another fine native ground cover. This species 

has given rise to manv cultivated varieties of which the most familiar 

form available from nurseries is Andorra, a form of fine ornamental 

quality but subject to winter burning in exposed situations. For this 

reason Andorra cannot be given a general recommendation. We have assembled 

a collection of 40 other varieties including selections from native 

populations which will be tested. 

Savin juniper is a species not fully hardy under all conditions in 

Minnesota. Certain varieties of it, Skandia and Arcadia for example, 
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exhibit greater hardiness and a lower-growing more spreading habit than savin 

juniper. 

In conclusion it should be reiterated that it is too early in this study 

to make any but tentative recommendations. Plant species respond so differently 

to year to year variatian in climate that judgements particularly of hardiness 

and drought resistance are completely unreliable when based on short periods 

of observation. When working with new or unknown materials ultimate per

formance must frequently be inferred on the basis of general background 

information, but no reliable final conclusion is justified without adequate 

long-term testing. 
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SUMMARY OF PLANT MATERIALS UNDER EVALUATION 

In the appendix the more promising plant materials tested are 

briefly described and evaluated. Recommendations concerning propagation, 

availability and limitations of hardiness are included. 

Hardiness ratings are based on a zoning system adapted from the Plant 

Hardiness Zone Map, Miscellaneous Publication No. 814, Agricultural Research 

Service, United States Department of Agriculture. Plant species are rated 

according to their observed ability to withstand minimum winter temperatures. 

The five zones in Minnesota correspond to 5°F. differences expected yearly 

minimums. In Zone 1 along the Canadian border average low readings of -45° 

to -40° occur with regularity, while in Zone 5 along the Iowa border the 

usual minimums are between -25° and 20°. 

The number used in the hardiness rating indicates the zone in which a 

a plant species is fully hardy under ordinary circumstances. Under favorable 

local conditions many species may be grown at least one zone further north 

and where experience so indicates the additional zone is indicated within 

parentheses alongside the regular rating. Selected hardy variations of a 

species may also extend its useful range. 

The materials evaluated in the accompanying appendix have been grown 

for two or more seasons in our nurseries or test plots. Some of the species 

are long familiar ground covers whose perfonnance and cultural requirements 

in our area are known. Hardiness limitations and cultural procedures for 

those of 1110re recent introduction still remain to be determined. Evalua

tions of these less familiar materials are preliminary. Several years of 

experience are needed to judge the growth and hardiness of any plant. 
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APPENDIX I 

Evaluation of Plant Materials 

I. Plants which have proven satisfactory in two years of testing. 

II. Plants under initial test and of sufficient interest to warrant 

inclusion in this report. 

III. Species native to Minnesota and under initial test. 
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Plants Which Have Proven Satisfactory in Two Years of Testing 

1. Birdsfoot trefoil. 

Plant Description: Perennial legume, to 1\ ft. but often prostrate in 
habit, as with Empire variety. Small yellow flowers. 

Range: Native of Europe but has escaped and is found on roadsides, 
etc. throughout northern and central North America. Hardy all 
zones. 

Site Tolerance: Does well in poor soils and very drought and heat 
resistant. Can grow in pH range of 5.2 - 8.4. 

Propagation: By seed, by crown division and by cuttings. 

Culture: Fertilizer ratios suggested are 0-10-30 or 10-20-20. Nurse 
crops recommended are timothy, orchardgrass, alta fescue or smooth 
brome. Best when summer seeded. Seed at depth of no more than t 
inch. As it is a poor competitor, weed control measures should be 
incorporated, such as TCA at 8 lbs. per acre, Dalapon at 4 lbs. per 
acre or 2,4-DB at 1/2 lb. per acre. Can be sheared. 

Use: A hardy rather trailing plant for covering banks throughout 
the state. 

Results of Preliminary Testing and Recommendations: Birdsfoot trefoil 
is a plant coming into general use as a forage and pasture plant. 
The species varies considerably in plant form with well pronounced 
forage and pasture types. The principle forage type is the tall 
upright variety Viking. Empire is a pasture form varying from 
nearly prostrate to upright!"( Prostrate selections are on trial but 
are not yet available in any quantity. 

Seed of Empire is commercially available and the variety is recommended 
for general trial where a legume cover is desired. It is comparatively 
long-lived and reseeds itself if the soil contains suitable inoculum. 
This special bacterial inoculum must be added to seeds of the species 
when they are first planted. 

2. Crownvetch. 

Plant Description: Perennial legume, 1-2 ft. tall. Being a rhizomatous 
species one plant can quickly cover 6 ft. or more of ground under 
favorable conditions. Pink flowers. 

Range: Native of Europe and Asia but escaped along roadsides and 
fields in Northeastern and Central U.S. Hardy all zones. 

Site Tolerance: Likes partial shade or full sun. Tolerates dry 
situations but faster growing with adequate moisture. More drought 
tolerant than birdsfoot trefoil. 
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Propagation: Division of plant or roots, seed or can transplant 
whole sods. 

Culture: Crownvetch is slow to establish and a poor competitor the 
first year but produces excellent cover by a 3rd season. Use with 
nurse crop of alfalfa or ryegrass. 20 lbs. per acre crownvetch 
with 15-20 acre nurse crop. May be mowed to 6 inches twice a season 
but will not stand heavy mowing. Three varieties are available, -
Penngift, Chemung and Emerald.* ,i·, .. 

Use: For special site use throughout the state. 

Results of Preliminary Testing: Crownvetch has been employed in both 
nursery and slope tests. Tests to compare varietal differences at 
this point are still inconclusive but all types have been satisfactory 
in growth and hardiness up to the present time. Germination is 
characteristically slow and irregular so that a 2-3 year period of 
establishment is considered normal for the species. 

Soils of pH lower than 6.0 should not be planted to this species unless 
limed. Like most legumes this plant requires nearly neutral soils. 
Special inoculants should be employed when planting seed to insure 
adequate growth in the absence of heavy nitrogen fertilization. 
With properly inoculated seed, a fertilizer ratio of 1-2-2 should 
be used. 

3. Fleeceflower 1 Reynoutria. 

Plant Description: Herbaceous perennial to 2' tall. Roots spread 
into a thick mat. Leaves large and heart-shaped, may remain on 
most of the winter. Small pink flowers in August. 

Range: Native of Japan but of increasing popularity in Northeastern 
and North central states. Hardy zone 4. 

Site Tolerance: Tolerates sun or shade. Can withstand drought when 
well established. 

Propagation: By division of root or rooting of stem cuttings. 

Culture: Once established it requires little or no attention. Will 
increase rapidly even in poor soil. Can be cut back in spring. 

Use: Recommended for dry or moderately moist slopes in zones 4 and S. 

Results of Preliminary Tests: The Reynoutria fleeceflower once established 
is remarkably persistent. During the first year or two, however, the 
plant needs abundant moisture to grow well. We have had difficulty 
establishing this species because of the critical ~ater problem. 

I. , 
*Foote, L.E. and A.G. Johnson. 1965. Seedling vigor of five strains of 

crownvetch. Jour. Soil and Water Conservation 20(5):220-221. 
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This plant is becoming known in the state and is now available from 
a number of sources. It is suggested for trial where adequate 
moisture conditions can be assured. It apparently does not have 
the potential of becoming the nuisance that Japanese fleeceflower is. 

4. Forsythia, Arnold Dwarf. 

Plant Description: A shrubby species to 3 feet tall, and twice as 
broad, thus moundlike in habit. Produces an irregularly dense 
ground cover. Young stems continually form new plants by rooting 
along stems. Inconspicuous yellow flowers. 

Range: Planted as an ornamental in Northern United States and Canada. 
Hardy zone 5 (4). 

Site Tolerance: Tolerates ordinary soil, sun or shade. Will grow 
on steep banks. 

Propagation: By layering (placing stems on the ground and allowing 
them to root, then removing the new plants), by di~ision and by 
cuttings. This species is easily propagated. 

Culture: This plant establishes rapidly and needs little or no attention. 
It may be clipped or sheared, is insect-free. No weed control is 
necessary as weeds have difficulty in growing beneath it due to 
the matted roots and stems. 

Use: For banks throughout south and central portions of the state. 
Some chlorosis noted in Crookston but did fairly well under test 
at Duluth. 

Results of Preliminary Trials: Two dwarf forsythias have been tested. 
The Bronx forsythia has been unsatisfactory in growth rate and 
hardiness. Arnold Dwarf is a taller plant of arching growth 
habit. In the nursery and Minnesota Landscape Arboretum this 
variety is vigorous and quite hardy. It reaches a height of about 
3 ft. under favorable conditions but is generally smaller. Tes~ - on 
highway slopes here indicated a need for fairly good soils or 
fertilization to obtain good growth. Arnold Dwarf is available 
from comnercial sources, mostly out of state however. It is 
recommended for limited trial in the southern and central portions 
Of the State. rt 0~. ·, . . . , 

. '- t • ~ '\ ). ; -/ '. f I 

5. Goatsrue. 

A hardy herbaceous perennial legume, somewhat like the milkvetches in 
appearance, from 2-3 ft. It is a bushy plant, and easily cultivated. 

We have received two accessions, one from Pullman, Wash. and the second 
from Milwaukee, Wis. They have spread rapidly in the nursery frames 
but further tests are needed to determine if this species has any 
value equal to or better than vetches under certain soil conditions. 
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6. Cicer Milkvetch. 

Plant Description: A low-growing perennial legume (to 15") which looks 
somewhat like crownvetch. Inconspicuous greenish-white flowers. 

Range: From Europe. 
good soil binder. 

Suggested by Soil Conservation Service as a 
Hardy all zones. 

Results of Preliminary Testing: Cicer milkvetch was originally obtained 
from the SCS and from Nebraska - and has been recolllllended. as a bank 
stabilizing material. It has been grown in comparison with crownvetch. 
It establishes more quickly than crownvetch and produces a plant of 
about equal size. Its longevity with us is undetermined. Its flowers 
are inconspicuous. Its requirements are about the same as for crown
~etch. Special bacterial inoculant must be used with milkvetch as for 
vetch. Seed supply is limited. 1'/ 

7. Junipers. 

The junipers comprise a large group of trees or low shrubs, some of 
which are prostrate in habit. It is the low and prostrate types that 
are of primary interest for ground covers. Varieties and selections from 
four species have been included in our trials. 

a. Oldfield or prostrate juniper. 

Plant Description: Low evergreen shrub with long prostrate branches 
forming a dense mat to 3 ft. high, and several feet wide. Turns 
purplish in winter. 

Range: From Newfoundland west to Minnesota. In Minnesota it occurs 
along steep bluffs, river bottoms, etc. Throughout state except 
in the prairie region in southwest. Hardy all zones. 

Site Tolerance: Tolerates dry, rocky and sandy soils, somewhat acidic 
but rather site tolerant in general. 

Propagation: By cuttings or by seed. 

Culture: Needs little attention, may be sheared if desired. Establishes 
readily. 

Cse: For banks as erosion control species or for single low plants in 
a landscape plan, throughout the state. 

Results of Preliminary Testing: The variability in form and mature 
height of different individuals of this species is such that the 
use of seedling populations is undesirable. We have selected two 
low-growing varieties maturing at about 18" for our trials. 
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b. Creeping Juniper. 

Plant Description: A prostrate evergreen to 12 inches high. Produces 
long runners which may root. Turns purplish in winter. 

Range: From Nova Scotia west to Montana. Hardy all zones. 

Site Tolerance: Prefers dry sandy soils, or rocky limestone soils. 
Tolerates sun or partial shade. Rather tolerant of both acid and 
lime soils. 

Propagation: By cuttings in Aug.-Oct. or by layering. Roots easily. 

Culture: Once established requires no attention. Can be headed back. 

Use. Sandy, rocky or limestone soils throughout most of the state. 
Good for steep banks. 

Varieties: Many varieties of creeping juniper are on the market - over 
20 of which have been included in our test program. 

1 
Two outstanding 

varieties are Bar Harbor, from Maine which is even lower growing 
and is recommended for dry sunny banks. Variety Waukegan is flat 
and spreading also and likes dry locations. One plant may cover 15 
square feet. Steel-blue foliage. 

Results of Preliminary Testing: The ground covering ability of this 
plant is superb, but most wild forms are of comparatively slow 
growth. Numerous varieties of this plant are in the nursery and 
vary considerably in plant form, color and foliage texture. 

Varieties are generally available in the nursery trade and most (except 
Andorra) seem fully hardy. Our own selections are still in a 
preliminary testing phase. 

c. Savin Juniper, Skandia and Arcadia varieties. 

Plant Description: 
green in winter. 

A low growing juniper - to 3 ft. tall. Remains 
Does well on limestone soil. Hardy zone 5 (4). 

The varieties 'Skandia' and 'Arcadia' are both from Morden Experiment 
Station in Manitoba and are hardier than typical savin -juniper. 
Skandia is a low spreading plant, Arcadia less so with an arching 
habit of growth. Both are beginning to be propagated and offered 
by Minnesota nurserymen. They are recommended for general trial 
when obtainable. Hardy zone 4. 

The vari~ty known as Tamarisk savin is larger, comparable in size to 
the ordinary form of the species. It appears to be superior in 
appearance to savins but not equal in hardiness to Skandia or 
Arcadia. It is generally available in the trade. 
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Two selections of the shore juniper have not shown sufficient hardiness 
to warrant further tests. Unless hardier varieties of this salt 
tolerant species are obtainable, this species will have to be 
dropped from further consideration. 

8. Lespedezas or bushclovers. 

A genus of legumes which are commonly found in dry meadows and pra1r1es 
of the northern and central Great Plains and dry fields and woods 
of the eastern states. The Soil Conservation Service has recommended 
certain species for their soil binding ability and these have been 
incorporated into our test program. As with most legumes, they need 
no fertilizer after establishment, as they are able to provide their 
own nitrogen. 

a. Schimid's Lespedeza. 

A low growing .c:lecumtre·nt -plant which provides a good ground cover. 

Results of Preliminary Testing: Schimid's Dahurian lespedeza or bush 
clover is described as a prostrate variety but in our trials it 
has been somewhat decumbent to nearly upright. It is a small but 
vigorous bush clover, producing a complete ground cover. It is 
suitable for trials only at this point but has considerable promise 
where a leguminous cover is wanted. Special inoculum is required. 
Seed in trial amounts is available from the Soil Conservation Service. 

b. Rush Lespedeza. 

This species is another Soil Conservation Service introduction. 

Results of Preliminary Testing: The rush lespedeza is taller, comparable 
in size to our native bush clover. It also has produced a good 
ground cover in our tests. Like Schimid's bush clover it requires 
special inoculation and is available only in experimental quantities. 

9. Raspberry. Japanese Trailing. 

Plant Description: A prostrate somewhat thorny plant with low arching 
stems. Spreads into an irregular mat. 

Range: From China and Japan but introduced into the United States and 
in our range used from the Dakotas to Kansas and east. Hardy probably 
only in southern zone 5 or (4). 

Site Tolerance: Grows well in gullies and needs an annual rainfall of 
24 inches. 
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Propagation: Layering and by cuttings - roots easily. 

Culture: Plant 6 feet apart and will fill in the entire area. Should 
be cultivated first two years, then needs no maintenance. 

This plant has been outstanding in vigor of growth and ground covering 
capacity in the nursery and the M. L. Arboretum. It hugs the ground 
closely and readily forms a complete soil cover. On test slopes, 
however, its response has been slower due without doubt to low 
fertility of soils available and lack of sufficient moisture. 

This species is fully hardy in the Twin Cities area, but it has not 
been tested in tht northern areas of the state. It can be recommended 
for trial when good soil condition~ and adequate moisture are available. 
I . 

I .• 

10. Rose 1 Memorial. 

Plant Description: A semi-evergreen thorny plant with trailing stems. 
It spreads several feet a year, rooting along the stems. White 
flowers. 

Range: From Asia but introduced into the United States for the 
northeastern states and states south of Minnesota. Found to be 
only moderately winter hardy at the University of Minnesota Landscape 
Arboretum. Hardy zone (S). 

Site Tolerance: Prefers full sun or partial shade. Fairly soil tolerant. 

Propagation: By layering, division, or by cuttings the latter part of 
June and early July, also by seed. 

Culture: Once established needs no attention. 

Use: Because it is a vigorous spreading species it is recommended on 
a trial basis for erosion control on banks in the southeastern part 
of Minnesota. 

Results of Preliminary Tests: Preliminary tests have indicated borderline 
hardiness sufficient for trial plantings only in southern Minnesota. 
It has grown with remarkable vigor both in the nursery and in a test 
planting on highway 494. This species is generally available in the 
nursery trade. 

11. St. Johnswort. 

Two species are under test, the common St. Johnswort and the Olympic 
St. Johnswort. 

Aaron's-beard St. Johnswort has proven insufficiently hardy and has 
been discontinued. 



c. Common St. Johnswort. 

The perennial common St. Johnswort (to 2 ft). Unfortunately it is 
aggressively weedy and toxic. Due to its status as a noxious weed 
further testing of the plant should be approached with caution and 
limited to situations where it can be subject to adequate control 
measures. Hardy all zones. 

b. Olympic St. Johnswort. 

Is a low semi-woody St. Johnswort with strikingly large solitary 
flowers. It appears to have good ground covering capacity but 
has not as yet been sufficiently tested for hardiness. 

12. Stephanandra, Low Cutleaf. 

Plant Description: A low-growing form of the common cutleaf stephanandra, 
(to 2 ft). An attractive shrubby plant. Flowers greenish-white and 
insignificant. 

Range: The cutleaf form is from Asia and is more commonly used in 
states south of Minnesota. However, plants at the Arboretum west 
of the Twin Cities were fully hardy during the past two winters. 
Hardy Zone S. 

Site Tolerance: Adapted to any good soil of moderate fertility. 

Propagation: By cuttings and layerage. 

Culture: Fairly easy to establish - pruning or shearing may be done. 

Use: For slopes at least as far north as the Twin Cities. Further 
tests are under way at branch stations in the northern part of 
the state. 

Results of Preliminary Tests: This shrub is little known locally but 
tests indicate it is hardy enough to warrant further trial in 
southern Minnesota. It has shown excellent growth under nursery 
conditions but has not yet been tried on highway slopes. 
Recommended for trial only in the southeastern part of the state. 

13. Sumac, fragrant. 

Plant Description: A rather open woody perennial forming 
three ft. tall. Quickly covers the soil. Flowers are 
inconspicuous. Foliage can retain dust from highways. 
by underground stems. 
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Range: Native in eastern United States west to Illinois and Kansas 
but used as an ornamental westward and in Minnesota. Hardy zones 
3,4, & s. 

Site Tolerance: Grows in dry woods, hills, sand dunes and on rocky 
soil. Tolerant of drought and poor soils and even quite poor 
gravelly soils. Does well in sun and shade. 

Propagation: By root division, root cuttings and seed. 

Culture: Little or no maintenance after establishment. Can be cut 
back to 6 inches in the early spring to form lower more dense 
growth. 

Use: Forms dense cover and recommended not only for slopes but for 
dry rocky banks where little else will grow. Hardy in southern 
and central Minnesota. Further testing may extend this range. 

Results of Preliminary Testing: Fragrant sumac is a small shrub with 
small trifoliate leaves quite unlike those of other sumacs. The 
stems, are prostrate or decumbent, with tips ascending. The plant 
forms a dense heavy ground cover quite different from the more open 
cover produced by a staghorn or smooth sumac. It is also tolerant 
of a variety of soils. It is commercially available though not 
necessarily in Minnesota. 

14. Dwarf Wormwood. 

The variety~ -is probably a low-growing or dwarf form of common 
southernwood, growing to only 1-2 ft. 

Plant Description: A shrubby plant with partially evergreen foliage. 
Inconspicuous flowers on long stalks. Vigorous grower, prostrate 
stems rooting, thus single plants will spread. 

Range: The species is native of Europe but found along roadsides and 
waste places in the United States. The variety~ introduced by 
the North Central Plant Introduction Station, Ames, Iowa from 
plants selected at the Cheyenne Field Station. Hardy all zones. 

Site Tolerance: Tolerates poor soils and dry situations. 

Propagation: Bj cuttings or division of clumps at any time of 
growing season. 

Culture: Once established requires little or no care. May be cut 
back in spring or late summer to maintain a neat appearance. 

Recommended for poor sites throughout state. Is growing well at 
branch stations in Duluty, Crookston, and M0 rris. This species 
has shown resistance to iron deficiency chlorosis which is 
characteristic of many species grown in the Red River Valley. 
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~r-sults of Preliminary Testing: This dwarf wormwood has been outstanding 
in two years of field trials. It has the ability to grow well 
on poor soils and under inadequate moisture conditions. In two 
seasons the plantings in the arboretum test areas have grown from 
small rooted cuttings to a spread of 18", forming a solid cover in 
the row. Under the poorer site conditions prevailing on eroded 
slopes, growth was comparatively slow but at the spacing employed 
(2' x 2') the cover is now 50 percent. 

This plant can be recommended for more extensive trials. Availability 
however, is at present limited. Local nurseries will have to be 
encouraged to produce this easily propagated plant in quantity. 
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Plants Under Initial Test and of Sufficient Interest to Warrant 

Inclusion in This Report 

1. Alfalfa. 

Common alfalfa is widely used both as a nurse crop and as a 
semi-permanent cover in highway slope plantings. Its fault lies 
in its comparatively rapid disappearance, particularly when subjected 
to frequent mowing. 

Creeping types are coming 
stand up better under mowing 
kill the single crown type. 
observation and initial test 

into prominence at present as 
and winter conditions, which 
Three species and selections 
at present. 

they 
damage and 
are under 

a. Pirone Alfalfa - a creeping species of alfalfa under test 
because of its low spreading habit. Hardiness and disease resistance 
are as yet undetermined but appear satisfactory. Soil requirements 
apparently are similar to common alfalfa. 

b. Sicklepod Alfalfa an extremely hardy alfalfa species and may 
prove more durable than commercial alfalfa strains under some conditions. 

c. Carstien Alfalfa - another creeping perennial alfalfa under 
initial testing. 

Potential Use: These low-growing creeping types can provide a more 
permanent legume cover than common alfalfa. Their small stature can 
minimize or eliminate mowing requirements in some situations. 

2. Bayberry. 

Plant Description: Low woody shrub from½ to 3 ft. Flowers 
inconspicuous. Roots deeply and increases by underground stems. 

Range: From Quebec to New Jersey west to Ohio. 

Site Tolerance: Dry hills and shores - quite salt resistant. Full 
sun. 

Propagation: By division or seed. Need both male and female plants 
for seed production. 

Culture: Needs little attention once established. May be heavily 
pruned. 

Potential Use: Similar in habit and soil requirements to sweet 
fern. Under initial test only in this area as planting 
requirements are not yet worked out for our conditions. 
May be useful as low woody cover in acid or sandy soils, but 
needs further testing to determine hardiness under Minnesota 
conditions. 
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3, Bushhoneysuckle. 

Three species of bush honeysuckle have been under observation and 
test in the Arboretum. The dwarf bushhoneysuckle, native to the 
state is an excellent ground cover plant under a variety of ~oil 
and moisture conditions, occupying banks and old railroad grades, 
mine spoils, etc. Hardy all zones. 

The Georgia bushhoneysuckle and southern bushhoneysuckle are 
somewhat larger, more vigorous species and are both hardy at least 
in zone 4. All three are recommended for extensive trial, although 
commercial availability is limited. The native species may be 
obtained from the wild by dealers in native plants. 

Potential Use: As a cover on dry poor soils. 

4 • C 1 ema t i s • 

Several clematis species have distinct ground covering ability. The 
native virgin's bower is a common vine that often covers railroad 
banks and similar grades. It roots at the nodes as the plant spread, 
firmly anchoring the soil. 

The oriental and golden clematis both of which are natives of Asia 
are quite hardy here and both vigorous vines of similar h~bits. All 
three species are under initial test, both seeds and whole plants. 

Potential Use: On moist banks where a rough viny cover is acceptable. 

5. Dayli ly. 

Plant Description: Herbaceous deep-rooted long-lived perennial with 
orange flowers. 

Range: From Eurasia but found throughout northern U.S. Hardy 
all zones. 

Site Tolerance: Does well in any soil but likes semi-shade. Does 
well in full sun however. 

Propagation: Quite easily by division. 

Culture: Maintenance free after establishment. No winter cover 
needed as very hardy. 

Potential Use: Holds steep banks with their large root system 
and heavy cover of leaves, which even in winter offers good 
soil protection. Test plantings observed in other states 
indicate to be a species of considerable value. Recommended 
on clay banks where rough cover is permissable. 
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6. Fleeceflower, Himalayan 

Plant Description: Perennial low-growing plant (1-1\ ft.) 
Spreads rapidly from woody rootstock. 

Range: Himalayan Hts., up to 14,000 ft. 

Site Tolerance: Tolerant of most soils, sun or partial shade. 

Propagation: By seed or by division. 

Culture: No t11aintenance after establishment. 

Potential Use: May be too low for extensive roadside planting as 
it may be susceptible to invasion by weed species. Further 
testing will indicate degree of usefulness. 

7. Locust, Black Prostrate. 

Plant Description: This particular plant a dwarf prostrate form 
of the typical tree-like black locust. 

Range: Found in Ohio and used in northernparts of U.S. Hardy 
zones 5 (4). Has shown some winter injury in our tests. 

Site Tolerance: Tolerates poor soils and full sun. 

Propagation: Root cuttings. 

Culture: No maintenance. 

Potential Use: Recommended by Soil Conservation Service and used 
extensively on spoil banks in Ohio for erosion control. May be 
useful as spreading cover on banks. 

8. Mahonia 1 Creeping. 

Plant Description: Broadleaf evergreen ground cover. Small yellow 
flowers. 

Range: Native to Rockies and used in Northern and Central U.S. 

Site Tolerance: Fairly tolerant, prefers adequate moisture -
both sun and shade. Thrives under poor soils. 

Propagation: Division or root cuttings. Also readily grown from seed. 

Culture: No maintenance. 

Potential Use: Initial tests of this evergreen ground cover are 
promising, but it needs further investigation to determine its 
range of adaptability to Minnesota conditions. Can be tried where 
a very low evergreen cover is desired. Probably needs protection 
from full winter sun. 
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9. Yuccas. 

Plant Description: Soapweed yucca is small perennial to 1 ft., 
often prostrate with stiff radiating leaves. Adamsneedle is 
somewhat larger. 

Range: Soapweed is native to dry prairies and plains from the 
Dakotas south and west. Adamsneedle is a southeastern species, 
is somewhat less hardy. 

Site Tolerance: Dry poor sandy or gravelly soils. Drought 
tolerant. 

Propagation: Seed, stem-cuttings or underground-stem cuttings. 

Culture: Fertilize first year, then no maintenance. 

Potential Use: Yuccas are adapted to dry, well drained soils and 
spread by underground stems and offsets from the main stem. 
Where available suggested for trial on dry banks. 
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Species Native to Minnesota and Under Initial Test 

l. Bearberry. 

Plant Description: A prostrate semi-evergreen trailing shrub forming 
mats 3 ft. or more wide, with white inconspicuous flowers. 

Range: Found throughout northern part of the world - native in 
northern Minnesota. Hardy all zones. 

Site Tolerance: Hot sun or partial shade, poor (sandy or rocky) soils 
with low pH (acidic). 

Propagation: Difficult to transplant. Sods of wild material placed 
directly on slopes. Cuttings of mature wood or early spring 
cuttings of rooted stem sections. 

Culture: A vigorous spreader when established requiring no attention 
once established. No insect or disease problems. 

Potential Use: For slope plantings on sandy banks for northern parts 
of the state or on sandy peaty acid soils. It is available in 
limited quantities from some nurseries and plant collectors. It 
is probably best obtained locally if a source of wild plants can 
be found. 

2. Bittersweet. 

General Description: A common invader of old slopes, forming open but 
vigorous type of cover. A woody climbing vine. 

Range: The native bittersweet from Canada to South Dakota and New 
Mexico. 

Site Tolerance: Grows in almost any soil, in sun or shade. 

Propagation: Seeds, sown in fall or stratified, by root-cuttings or 
layers, by cuttings of mature and of soft wood. 

Culture: Plant both male and female plants. Not difficult to maintain. 
Free of insects or diseases. 

Potential Use: Both this species and one species from China are of 
sufficient promise to warrant further testing. The native bittersweet 
is handled by a few nurserymen. The Chinese species is less well 
known but is available in limited quantities out of state. For 
limited trial only. 
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Figure 32 - Native Dwarf Bushhoneysuckle on Railroad Embankment 

Figure 33 - Common Daylily Naturalized on Roadside Bank 
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3. Blueberrl.:_ 

Plant Description: Perennial shrubby plant to 3 ft, spreading by 
underground stems. 

Range: Labrador to Minnesota. 

Site Tolerance: Dry sandy or rocky acidic soils, sun or shade. 

Propagation: Increases by root division and is sold as sods. Not 
easy to transplant. Needs watering the first year. 

Culture: Little or no maintenance. Can be mowed or burned. 

Potential Use: Preliminary tests show that the native blueberries 
are not difficult to grow or manage under nursery conditions 
but establishment on roadside slopes requires favorable moisture 
and soil conditions. For use on sandy acidic soils. 

4. Buckbrush. 

Plant Description: Shrubby plant to 2 ft., spreading rapidly by 
underground stems. Flowers inconspicuous. 

Range: In Minnesota, dry prairies and hardwood districts throughout the 
state. 

Site Tolerance: Dry poor soils, sun or semi-shade. 

Propagation: Seed and division. Seed easily collected in the wild. 

Culture: Once established, no maintenance necessary. 

Potential Use: As it forms heavy soil-protecting thickets of low brush 
and is an invader of open slopes, this species is of potential value 
for use throughout the state. 

(Two other species are also under test. Coralberry is low-growing 
ornamental plant and is commercially available. May be useful in 
erosion control south of the Twin Cities. Snowberry which is 
smaller than the common garden snowberry is hardy and under initial 
testing.) 

S. Chokecherry, Black. 

Plant Description: Low woody shrub to 3 ft. of loose habit, it suckers 
and spreads into a broad mat. 

Range: From Newfoundland to Minnesota. 

Site Tolerance: Acid soil of dunes, bogs and rocky areas - tolerates 
poor soils, sun or shade. 

Propagation: Division, softwood cuttings, layering and seed sown in 
fall or stratified and sown in spring. 
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Culture: No maintenance once established. 

Potential Use: Banks and woodland borders - even on steep slopes 
throughout the state, and on poor dry soils. 

6. Cinguefoil 1 Wineleaf. 

Plant Description: Low evergreen plant with small white flowers. 

Site Tolerance: Rocky and gravelly shores, dry soils and full sun. 

Range: In Minnesota, along the North Shore. 

Propagation: By seed, dug in the wild, or in limited quantity as 
plants from nurseries. 

Potential Use: One of our few broad-leaf evergreens but does 
require snow cover for complete winter survival of leaves. 
Of limited use - may be incorporated into landscape design as a 
low-growing plant. 

7. Cowberry. 

Description, low mounded evergreen species. 

Occurs over most of northern North America and Europe. 

Potential Use: Ground Cover for dry sandy acid situations as in 
Northeastern Minnesota. Has grown with moderate vigor in the 
sand nursery but in a limited test on a highway sand slope it 
showed poor drought resistance during the establishment' p~riod. 
For preliminary trial only. No local source of plants is known
we have grown our own stock from seed. 

8. Huckleberry. 

Description, etc. as for blueberry. Three ft. in height. 

Potential Use: Tests conducted in the sand nursery plots indicate 
it is initially slower than blueberry. Use on acid soils throughout 
the state. 

9. Lespedeza 1 Roundhead. 

Plant Description: PPrennial legume to 3 ft. 

Range: Dry areas throughout the state. 

Site Tolerance: Dry woods, sand dunes and prairies - tolerates 
sandy soils. 
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Figure 34 - Native Stand of Buckbrush on Bank at University of 

Minnesota Landscape Arboretum 

Figure 35 - Native Creeping Juniper Covering Lakeshore in 

Ottertail County 
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Propagation: By seed. Other means not investigated. 

Culture: Plant by seed in mixtures with other native species, such 
as little bluestem or side-oats grama. Maintenance practices not 
known as yet. 

Potential Use: When seeding slopes to native mixtures may be added. 
Seed not commercially available but can be harvested easily from 
native stands. Seed must be milled from the fruiting heads. 

10. Prairieclover. 

Plant Description: Perennial legume to 3 ft. May form dense but 
rarely pure stands. 

Range in Minnesota: Common on south-facing slopes of Minnesota 
River - found in cry areas throughout the state. 

Site Tolerance: Dry sandy areas and prairies - poor soils. Full sun. 

Culture: Propagate by seed - maintenance practices not known. 

Potential Use: Incorporated with other prairie species such as 
side-oats grama, bluestems, and groundsel it may form permanent 
cover on poor sandy slopes throughout state. 

11. Sage, Fringed. 

Plant Description: Mat-forming perennial of attractive silvery-blue 
foliage. Shrubby at base - to 1 ft. 

Range: In Minnesota, in prairies and dry open places through state 
but mostly westward. 

Site Tolerance: Dry soils, full sun. 

Propagation: By seed or by cuttings. 

Culture: After establishment, maintenance limited to removal of 
flower stalks by annual mowing, if desired. 

Potential Use: Limited trial on dry slopes only, at this time. 
No commercial source is available of this selection, but plants 
are easily propagated. 

12. Sarsaparilla, bristly. 

Plant Description: PPrennial herb, woody at base, spreading vigorously 
by underground stems and roots. 

Range in Minnesota: Sandy dry soils, dry woods. 
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Site Tolerance: Dry sandy soils, poor and gravelly. Sun or semi-shade. 

Propagation: By seed or plants dug in the wild. 

Culture: Not known at present - spreads rapidly the first season. 

Potential Use: Limited trial on sandy poor soils. 

13. Speedwell or Bird's-eye. 

Plant Description: Prostrate perennial - to 1 ft., with many undergreund 
stems. 

Range in Minnesota: Naturalized plant found throughout state. 

Site Tolerance: Fairly good soils with adequate moisture. 

Propagation: By seed or easily by division of the plant. 

Culture: Fertilizer and watering necessary at least the first year or two. 

Potential Use: Of limited use where a very low cover is desired and 
moisture conditions are adequate. Grows very rapidly under good 
conditions of soil and water. Available from some specialists in 
garden ground covers. 

14. Sumac, Smooth. 

Plant Description: A woody plant of open branching habit, spreads by 
underground stems. 

Range: In Minnesota, throughout the state on dry sites. 

Site Tolerance: A wide variety of soils, both sun and partial shade. 

Propagation: By seed, by division. 

Culture: Once established, no maintenance needed. 

Potential Use: As it has the ability to invade and occupy poor soils 
it is useful for maintenance reduction, appearance and erosion control 
on slopes throughout the state. 

The variety cismontana is a smaller western variety of the smooth sumac 
which is being tested along with the species. 

15. Sweetfern. 

Plant Description: A woody perennial with fernlike leaves to 3 ft. tall. 
Inconspicuous flowers and quite aromatic. Spreads by underground stems. 

Range: From Nova Scotia west to Michigan and Saskatchewan. Hardy all 
zones. 
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Site Tolerance: Tolerates dry locations and poor sandy soils, also 
found in wet areas with peaty soil. Likes full sun and acid soils. 

Propagation: Difficult to transplant but sods including the whole plant 
can be purchased. Also by seed. _ By division and layering. 

Culture: Once established, needs no special care. 

Use: Has been used extensively in Mass. for soil erosion prevention 
on highway slopes. Can be recommended for acid soil areas 
throughout the state. 

This native ground cover should grow well in poor sandy soil since it 
has the ability to obtain its own nitrogen requirements through root 
nodules in a manner similar to alfalfa. Our test in the nursery 
indicates that it is best planted through use of sods freshly cut 
from native stands. Tests with rooted pieces and single bare root 
plants have been unsatisfactory. 

16. Wormwood, tall. 

Plant Description: Biennial or occasionally perennial sage-like plant 
to 2 ft., including flower stalk. 

Range in Minnesota: Dry sandy soils. 

Propagation: Seed. 

Culture: This is an annual or biennial species suited only for 
temporary cover on extremely poor sites. No maintenance other 
than mowing of old flower stalks if conditions warrant. 

Potential Use: For initisl establishment on dry slopes. Reseeds 
freely. Not commercially available. 
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Common Name 

GLOSSARY OF SCIENTIFIC NAMES OF PLANTS REFERRED TO 
IN THE TEXT 

Scientific Name 

Alfalfa, Carstien-----------------------------------Medicago carstiensi~ 
Alfalfa, Common-------------------------------------Medicago sativa ' 

-- Alfalfa, Pirone-------------------------------------Medicago pironae 
Alfalfa, Sicklepod----------------------------------Medicago falcatus 
Anemone---------------------------------------------Anemone spp. 
Arborvitae------"-----------------------------------Thuja occidentalis 
Aspen, Trembling------------------------------------Populus tremuloides 
Aster, New England----------------------------------Aster novae-angliae 

·.Basswood--------------------------------------------Tilia americana 
_·:_Bayberry--- --- --------- -------- --- ------ -------- ----Myri ca pensy 1 van i ca 

~Bearberry-------------------------------------------Arctostaphylos uva-ursi 
Beebalm---------------------------------------------Monarda fistulosa 
Bellflower, Lowcluster------------------------------Campanula glomerata acaulis 
Bermudagrass----------------------------------------Cynodon dactylon 
Birdvetch-------------------------------------------Vicia cracca 
Birch-----------------------------------------------Betula spp. 

!Bittersweet-----------------------------------------Celastrus scandens 
Blackberry, Cutleaf---------------------------------Rubus laciniatus 
Blackeyed Susan-------------------------------------Rudbeckia hirta 
Bladdersenna, Persian-------------------------------Colutea persica 
Blazing Star----------------------------------------Liatris spp. 
Blueberry------·-------------------------------------Vacc i nium angust i fol ium 
Bluejoint-------------------------------------------Calamagrostis canadensis 
Bluestem, Big---------------------------------------Andropogon gerardi 
Bluestem, Little------------------------------------Andropogon scoparius 
Boxelder--------------------------------------------Acer negundo 
Brome, fringed--------------------------------------Bromus ciliatus 
Broom-----------------------------------------------Cytisus podolicus 

- Buckbrush-------------------------------------------Symphoricarpos occidentalis 
?Buffaloberry----------------------------------------Shephe~dia argentea 

Buffalograss----------------------------------------Buchloe dactyloides 
Bugle, Carpet---------------------------------------Ajuga reptans 
Bushhoneysuckle, Dwarf------------------------------Diervilla lonicera 

..-Bushhoneysuckle, Georgia----------------------------Diervilla rivularis 
Bushhoneysuckle, Southern---------------------------Diervilla sessilifolia 
Candytuft, Jordan----------------•------------------Iberis jordani 
Cherry, Sand----------------------------------------Prunus pumila 
Chokeberry, Black-----------------------------------Aronia melanocarpa 
Cinquefoil, Gold Drop Bush--------------------------Potentilla fruticosa 'Gold Drop' 

-Cinquefoil, Wineleaf--------------------------------Potentilla tridentata 
Clematis, Golden------------------------------------Clematis virginiana 
Clover, Purple Four-leaf----------------------------Trifolium repens 

'Quadrifolium-atropurpureum' 
Compass-plant---------------------------------------Silphium laciniatum 
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Coneflower-----------------------------------Ratibida pinnata 
Cottonwood-----------------------------------Populus deltoides 
Cowberry-------------------------------------Vaccinium vitis-idaea 
Cranberry------------------------------------Vaccinium macrocarpon 
Cranberry, Small-----------------------------Vaccinium oxycoccos 
Creeper, Thicket-----------------------------Parthenocissus inserta 

_ Crownvetch-----------------------------------Coronilla varia 
Dewberry-------------------------------------Rubus fl~gellaris 
Dogwood, Alternateleaf-----------------------Cornus alternifolia 
Dropseed, Sand-------------------------------Sporobolus cryptandrus 
Elder, Scarlet-------------------------------Sambucus pubens 
Elm, American--------------------------------Ulmus americana 
Euonymus, Dwarf------------------------------Euonymus turkestanica nana 
False Melicgrass-----------------------------Schizachne purpurascens 
Fescue, Blue---------------------------------Festuca ovina glauca 
Fescue, Tall---------------------------------Festuca arundinacea 
Fir, Balsam----------------------------------Abies balsamea 
Fleeceflower, Himalayan----------------------Polygonum affine 
Fleeceflower, Japanese-----------------------Polygonum cuspidatum 
Fleeceflower, Low Japanese-------------------Polygonum cuspidatum compactum 

-- Fleeceflower, Reynoutria---------------------Polygonum reynoutria 
Fleeceflower, Silvervine---------------------Polygonum auberti 

)Forsythia, Arnold Dwarf----------------------Forsythia 'Arnold Dwarf' 
'Forsythia, Bronx-----------------------------Forsythia 'Bronxensis' 

Foxtail, Garrison's Creeping-----------------Alopecurus arundinacea 
Gentian, Prairie-----------------------------Gentiana puberula 
Goatsrue-------------------------------------Galega officinalis 
Golden Alexanders----------------------------Zizia spp. 
Goldenrod, Zigzag----------------------------Solidago flexicaulis 
Gooseberry, Prickly--------------------------Ribes cynosbati 
Gramagrass, Side-oats------------------------Bouteloua curtipendula 
Grape, Riverbank-----------------------------Vitis riparia 
Gypsophila, Creeping-------------------------Gypsophila repens 
Hawthorn-------------------------------------Crataegus spp. 
Hazel, American------------------------------Corylus americana 
Hazel, Beaked---------------------------------Corylus cornuta 
Honeysuckle, Gold Flame----------------------Lonicera heckrotti 'Goldflame' 
Honeysuckle, Glaucous------------------------Lonicera dioica 

~.-Honeysuckle, Lilac---------------------------Lonicera syringantha 
Honeysuckle, Tellmann------------------------Lonicera tellmanniana 
Hu9\l•-y----- --- -------- --- ------- -- -- ----Gaylussacia baccata 
Indian s-"---------------------------4•----Sorghastrum nutans 
Ironwood-- 00•••-------------------------------0strya virginiana 
.Ivy, Ogallala--------- -- - - -- -- ---- -- -- ... --- - -Hedera helix 'Ogallala' 
Juneberry------------------------------------Amelanchier spp. 
Junegrass------------------------------------Koeleria cristata 

/

Juniper, Andorra-----------------------------Juniperus horizontalis 'Plumosa' 
Juniper, Arcadia-----------------------------Juniperus sabina 'Arcadia' 
Juniper, Blue Pfitzer------------------------Juniperus 'Pfitzeriana Glauca' 
Juniper, Creeping----------------------------Juniperus horizontalis 
Juniper, Japgarden---------------------------Juniperus procumbens 

'-. Juniper, Japanese Shore----------------------Juniperus conferta 
". ~~~iper, Marshall's Creeping-----------------Juniperus horizontalis 'Marshall' 

~niper, Oldfield----------------------------Juniperus conmrunis depressa 
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- Juniper, Skandia-------------------------------Juniperus sabina 'Skandia' 
- Juniper, Tamarix-------------------------------Juniperus sabina •Tamariscifolia' 

Juniper, Von Ehron-----------------------------Juniperus sabina •Von Ehron' 
Leadplant--------------------------------------Amorpha canescens 

<Lespedeza, Roundhead---------------------------Lespedeza capitata 
- Lespedeza, Rush--------------------------------Lespedeza hedysaroides 

Lespedeza, Schimid-----------------------------Lespedeza daurica schimidae 
Lobelia----------------------------------------Lobelia lanceolata 

{ Locust, Prostrate Black------------------------Robinia pseudoacacia •Prostrate• 
Lupine, Washington-----------------------------Lupinus polyphyllus 
Maple, Sugar-----------------------------------Acer saccharum 
Milkvetch, Sweetleaf---------------------------Astragalus glycyphyllos 
Milkvetch, Canada------------------------------Astragalus canadensis 

-Milkvetch,Cicer--------------------------------Astragalus cicer 
- Milkvetch, Sicklepod---------------------------Astragalus falcatus 

Moonseed---------------------------------------Menispermum canadense 
Mother-of-Thyme--------------------------------Thymus serpyllum 
Mountain Indigo--------------------------------Amorpha glabra 
Muhly------------------------------------------Muhlenbergia spp. 
Needlegrass------------------------------------Stipa spartea 
Oak, Bur---------------------------------------Quercus macrocarpa 
Oak, Northern Pin-----------•------------------Quercus ellipsoidalis 
Oak, Red---------------------------------------Quercus rubra 
Pachistima, Canby------------------------------Pachistima canbyi 
Partridgepea-----------------------------------Ca&sia fasciculata 

- Pea, Flat--------------------------------------Lathyrus sylvestris 
Pea, Perennial---------------------------------Lathyrus latifolius 
Periwinkle, Herbaceous--------------•----------Vinca herbacea 

- Phlox, Alaska----------------------------------Phlox borealis 
Phlox, Amoena----------------------------------Phlox amoena 
Pine, Jack-------------------------------------Pinus banksiana 
Pine, Red--------------------------------------Pinus resinosa 
Pine, White------------------------------------Pinus strobus 
Plum, Wild-------------------------------------Prunus americana 
Porcupinegrass---------------------------------Stipa spartea 
Poplar-----------------------------------------Populus spp. 
Prairieclover----------------------------------Petalostemum spp. 
Pricklyash-------------------------------------Zanthoxylum americanum 
Pussytoes, Canadian----------------------------Antennaria canadense 

- Raspberry, Japanese Trailing-------------------Rubus parvifolius 
Raspberry, Red---------------------------------Rubus strigosus 
Raspberry, Rosendahl---------------------------Rubus rosendahli 
Rose, Drophip----------------------------------Rosa pendulina 
Rose, Erectprickle-----------------------------Rosa amblyotis 
Rose, Max Graf---------------------------------Rosa 'Max Graf' 
Rose, Meadow-----------------------------------Rosa blanda 
Rose, Memorial---------------------------------Rosa wichuraiana 

/sage, Dwarf------------------------------------Artemisia abrotanum nanum 
-,sage, Fringed----------------------------------Artemisia frigida 

Saint Johnswort, Aaronsbeard-------------------Hypericum calycinum 
Saint Johnswort, Common------------------------Hypericum perforatum 
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-
~ Saint Johnswort, Kalms------------------------•---Hypericum Kalmianum 

Saint Johnsowrt, Olympic--------------------------Hypericum olympicum 
Sandmyrtle, Box-----------------------------------Leiophyllum buxifolium 
Sandreedgrass, Prairie----------------------------Calamovilfa longifolia 
Sarsaparilla--------------------------------------Aralia hispida 
Sedum---------------------------------------------Sedum spp. 

- Snowberry-----------------------------------------Symphoricarpos albus 
Speedwell-----------------------------------------Veronica spp. 
Spiderwort----------------------------------------Tradescantia bracteata 
Spirea, Lemoine-----------------------------------Spiraea lemoinei alpestris 
Spirea Vanhoutte----------------------------------Spiraea vanhouttei 
Spruce, Black-------------------------------------Picea mariana 
Spruce, Black Hills-------------------------------Picea glauca densata 
Spruce, Colorado----------------------------------Picea pungens 
Spruce, White-------------------------------------Picea glauca 
Stephanandra, Dwarf Cutleaf- - ---------------------Stephanandra incisa 'Crispa' 

-/Sumac, Fragrant-----------------------------------Rhus aromatica 
--:'umac, Smooth-------------------------------------Rhus glabra 

Sweetfern-----------------------------------------Comptonia peregrina asplenifolia 
Switchgrass, Summer-------------------------------Panicum virgatum 
Thicket Creeper-----------------------------------Parthenocissus inserta 
Tickclover, Pointleaf-----------------------------Desmodium glutinosum 

/Trefoil, Birdsfoot--------------------------------Lotus corniculatus 
......._ Trefoil, Tick-------------------------------------Desmodium canadense 

Vetchling-----------------------------------------Lathyrus spp. 
Virginsbower--------------------------------------Clematis virginiana 
Whin, Dwarf---------------------------------------Eulex spp. 
Whitecedar----------------------------------------Thuja occidentalis 
Wildrye, Canada-----------------------------------Elymus canadensis 
Wildrye, Mammoth or Volga-------------------------Elymus giganteus 
Willow Peachleaf----------------------------------Salix amygdaloides 
Willow, Prairie-----------------------------------Salix humilis 
Willow, Sandbar-----------------------------------Salix interior 
Wintergreen---------------------------------------Gaultheria procumbens 
Wolfberry, Chinese--------------------------------Lycium chinense 

rmwood, Dwarf-----------------------------------Artemisia abrotanum nanum 
- rmwood, Tall------------------------------------Artemisia caudata 

llowroot----------------------------------------Xanthorhiza simplicissima 
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GLOSSARY OF SCIENTIFIC TERMS USED IN THE TEXT 

Accession Number. A number assigned to each new plant acquisition. 

Acidic. Having an acid reaction, or pH below 7.0 -- see pH. 

Adaptation. The degree of adjustment to environmental conditions. 

Alkaline. Having an alkaline reaction, or above 7.0 -- see pH. 

Annual. A plant which comoletes its life cycle (from seed to flowering 
to seed again) in one growing season. 

Arboretum. An area where trees and shrubs are grown for scientific and 
demonstration purposes. 

Attrition. The act of exhausting or weakening by constant wear. 

Basal. The lower portion of a plant - usually within one foot of the ground. 

Bed. A plot of ground prepared for plants. 

Binomial. A biological name consisting of two terms (genus and species). 

Botany. The study of plant life. 

Breeding (Plant). Propagay-i'on for improvement of plants by controlled 
mating and selection. 

Broadleaf Evergreen. Plants with evergreen leaves which are not needle-like 
but are wide and flattened, such as wine-leaved cinquefoil. 

Climax. A plant community capable of perpetuation under prevailing climatic 
and edaphic (soil) conditions. 

Cline. A graded series of differences along a line of environmental or 
geographic transition. 

Community. A group of one or more plant populations in a common spatial 
arrangement - includes plant groups of various sizes and degrees 
of integration. 

Compact. Pertaining to a low closely-growing shrub or herbaceous plant. 

Competition. A condition existing in a plant community when the supply 
of resources (space, water, etc.) is limited and plants must 
vie for those available. 

Conifer. A plant order consisting of mostly evergreen trees and shrubs 
which produce cones or rarely berry-like fruit. 
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Cover. Plants or plant parts, living or dead, on the surface of the ground. 

Closed Cover. A condition existing when the surface is completely covered 
by plants or plant parts. 

Culture. Certain agricultural practices, such as plowing, weeding, fertilizing, 
etc. 

Cultivation. The loosening or breaking up of the soil. 

Clean Cultivation. Condition occurring where the soil is kept plowed 
and cleared of any plant growth. 

Cutting. A portion of a plant (stem, leaf, root, etc.) removed and placed 
in a rooting medium in order to propagate the plant. 

Denude. To lay bare by erosion - to strip of vegetation. 

Dominance. Condition in plant communities in which one or more species has 
considerable control upon the condition of existence of associated 
species. Usually found in great numbers in the community. 

Dormant. Referring to a period in a plant's life cycle during which it 
ceases growth. 

Ecology (Plant). A branch of science concerned with the interrelationships 
of plants to their environment. 

Environment. A complex of climatic, soil and biotic factors which act upon 
an organism. 

Evergreen. Trees or shrubs which retain their leaves or needles throughout 
the year. 

Semi-evergreen. A plant which maintains its leaves throughout most of 
the year but which may drop them after severe freezes. 

Fertility. The relative amounts of plant nutrients in the soil. 

Flat. A square rather shallow box containing soil where seedlings are grown. 

Floral. Pertaining to the flower or parts of the flower. 

Farb. An herbaceous plant which is not a grass nor grasslike (e.g. sunflower, 
phlox, etc.). 

Frame. A large low box-like structure containing soil - useful for large-scale 
propagating or for observation of small numbers of plants. 

Frequency. The degree of uniformity with which individuals of a plant species 
are distributed within an area. 

Genetic. Relating to the inherited features of a plant. 

Genus. A group of related species, or occasionally only 1 species, with 
somewhat similar structures (e.g. white and Scots pines belong 
to the genus Pinus). 
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Germination. The sprouting of a seed - the time when the seedling appears 
above the ground. 

Pre-germination. Before the seed sprouts - referring usually to 
treatment of the seed prior to sprouting. 

Gradient. The rate of regular or graded ascent or descent - e.g. of a slope. 

Ground Cover. Low growing plants which spread either by creeping branches 
or underground stems. 

Hardy. Capable of withsta~ding adverse conditions such as cold, drought, etc. 

Hardwood. The wood of a tree of the Angiosperms (e.g. oak) in contrast to 
the softwood of conifers. 

Herbaceous. Plants which die back to the ground each year, such as grasses 
and forbs, as distinct from shrubs and trees. 

Horticulture. The science and art of growing fruits, vegetables, flowers and 
ornamental plants. 

Indigenous. Growing naturally in a particular region. 

Juvenile. A plant or part of a plant which is physiologically or anatomically 
immature. 

Landscaping. The organization of plant materials, land forms and architectural 
structures for function and beauty. 

Latitude. The distance north or south of the earth's equator to the poles 
as measured through 90°. 

Mass Planting. A large grouping of flowers or shrubs (usually of a single 
type) planted to produce a special effect. 

Mature. A plant (or portion) which has completed natural growth or development 
(usually of a woody nature). 

Mulch. A natural or artificial layer of plant residue or other material 
which serves to preserve moisture or protect plants from temperature 
extremes, drought, etc. 

Native. Referring to a plant which is an original inhabitant of an area, as 
opposed to one introduced from elsewhere. 

Nomenclature. (With reference to botanical and horticultural subjects) A 
method of naming plants based on international rules to promote a 
uniform and reasonably stable system. 

Norm. An authoritative standard or model. May also mean average. 
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North-facing. A slope or aspect which faces the North Pole with resulting 
cool moist environment. 

Nursery Cellar. A cool moist room where facilities are provided for 
storing plants over a long period until they can be planted outside. 

Perennial. A plant which persists for several years, either·by producing 
new growth from the crown (e.g. lily or iris) or by producing new 
wood (e.g. shrubs or trees). 

pH - A symbol denoting hydrogen ion concentration based on the negative 
logarithm of the gram atoms/liter. A pH of 7 is neutral, lower 
values are acid, higher alkaline. 

Plant Material. Plants which are propagated and planted for a specific 
function or effect (e.g. highway plant materials, landscaping materials). 

Population. A group of plants of the same or different species growing 
together in a common habitat or area. 

Prairie. Native grassland vegetation, particularly an extensive tract of 
nearly level or rolling land in the midwest. 

Propagation. The method of increasing the number of plants by seed, 
cuttings, grafting and other means. 

Prostrate. Referring to a very low-growing plant which often trails over 
the surface of the ground. 

Quadrat. A sampling area either square or rectangular used in analyzing 
vegetation. An instrument used in measuring such an area. Circles, 
lines and points are also used in sampling of vegetation. 

Radiant Energy. That form of energy produced by light such as sunlight. 

Rooting Habit. The degree of ability of a plant to produce a rapid 
abundance of roots. 

Scale-like. Small thin overlapping leaves such as are found on arbor vitae. 

Scarify. With reference to seeds, the process of scratching the surface 
with abrasives or chemicals in order to facilitate germination. 

Seedling. A young plant grown from seed - a nursery plant not yet transplanted. 

Shrub. A low usually multi-stemmed perennial woody plant (e.g. lilac, azalea). 

Sod. The surface layer of soil matted or bound together by roots and rhizomes 
of grasses and other herbs. 

Soil Profile. The various layers of the soil in a vertical section from the 
surface down to the parent material. 

South-facing. A slope which faces the South Pole with resulting warm dry 
conditions. 
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Species. A group of plants having common characters, capable of interbreeding 
and designated by a common Latin name, below the genus level. (e.g. E2!. 
pratensis 1 !2!_ the generic name for bluegrass and pratensis the specific 
name, Kentucky). 

Subspecies. A plant grouping below the species level which indicates a 
geographically segregated type, with minor form or anatomical differences. 

Suffruticose. Referring to a perennial plant which is woody at the base and 
herbaceous above (e.g. Mother-of-thyme). 

Stratify. To place seeds in cool moist conditions to break the rest period, 
and thus prepare them for germination. 

Stunted. Referring to a plant which is small or dwarfed due to some hindrance 
to normal growth. 

Subsoil. The stratum of soil, usually below the plowed soil, in which roots 
usually grow. 

Succession. The replacement of one plant community by another - usually in 
a predicted pattern over a period of years. 

Tolerance. The capacity of a plant to live under given set of conditions. 

Transplant. To move a seedling or young plant from one location to another. 

Turf. The layer of low dense matted grassland, including the above-ground 
portions and upper roots and rhizomes. 

Understory. Collectively the trees, shrubs, and herbaceous plants found in 
a forest below the taller upper canopy cover of trees. 

Variety. A rather loose term for classifying plants below the species level. 
Now primarily used for horticultural plants which differ from the 
typical form of the species from which they are derived. 

Vegetation. The sum total of all species of plants found in a certain area. 

Weed. A general term for any troublesome or otherwise undesirable plant 
which grows without intentional cultivation. 

Woody Plant. A group of plants characterized by the presence of lignin, or 
wood fibers in the stem (e.g. trees and shrubs). 

Zones. Vegetation occurring in more or less well-marked belts such as lake 
shores or mountain slopes. 

Climatic zon~s - a classification of the earth's surface based primarily 
upon mean temperature, but modified by moisture and geographic 
factors. 
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