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ABSTRACT

During the past 15 vears the landscape industry has exper:cnced
increased pressure to use native plants as ornamentals. Althouah a
demand for natives in general exists there has been a reluctance on
the part of the industry to offer native species because of the
economic risks involved. An ornamental scorecard was developred as an
evaluation tool for comparinag native plant species with rlant spec.es
currently available on the ornamental market. 7The scorecard evaluared
24 native Montana plant species and 20 exotic ornarentals comron.ly
used in the landscape industrv in Montana. The aecthet:C scorecard
rated six visual characteristics using ceclor photoaraphs. Scored were
form/habit, flower, fruit, bark, leaf, and seasonal! character:s-:.cq.

The thirteen environmental factors evaluatec by the envircnrental
scorecard were transplantability, lifespan, pronacat.:on, ~a.ntenance
cleanlines, soil texture and pH, moisture recire adartac:il:tyv (rann
drought and flood tolerance), exposure tolerances (tempera-ire, ..ar:,
and wind), insect resistance, ancé disease resistance. Spec.eg wer
scored by a panel of professional evaluators :n tne netany,

horticulture, nursery and landscare desian ‘architecture fiel.ds. Tiece
scores allow selection of native plant species with visual anc or
functional qualities that are of equal or areater value than =-nose
exhibited by plants already availakle on the retail! marke=-, and =r.us

exhibit competitive marketina rotential.



CHAPTER 1

PROBLEM STATEMENT

Of all the native plant spec:es found in tne diverse rlora ot ‘'ne
western United States, few are being used as ornamentais by members of
the landscaping industry (Blaisdeii, 1971; Box, 1974; Stark, 1971; van
Dersal, 1938; Van Dersal, 1971). Several reasons tor this lack of
recognition have been proposed. Sutton (1974) outlined four obstac:es
preventing the specification of natives in landscape pians: (1) a
lack of information regardinc the benefits of usirg native plants
avallable to the landscape rrofess:ion; (2) the lack of factual
information available on ind:vidual native species; (3) the .ack
case studies and landscape p:ans uti1lizing natlve plants to act as a
reference for comparing and critiguing a des:igner s own work; and (+
the fact that retail nurseries have not found 1t necessary or
profitable to carry native p.ant materials. Pesman (1961) aarees with
this fourth reason and adds two more of his own: (1) the puplic 5
perception of natives as weeds, and (2) tne difficulry of
transplanting native shrubs.

The lack of availability of native plants lies primarily with *ne
wholesale and retail nursery trade, because a nurseryman cannot afford
to market a new species until a cemand for that species exists and
propagation and production methoes have been established (lcwWilliams

and Welch, 1975; Tipton and lcWilliams, 1979).



With the demand for native plants on the rise (Dickerson and

Hadle, 1977; Jewett et al, 1980; Martin, 1974; Steger and Beck, 1973),
there are currently available references containing: (1) factual
information on various specles (Anderson, 1969; Arno et al, 1980;
Hightshoe, 1978; Hitchcock and Crongquist, 1981; Huddleston and Hussey,
1975; Johnson, 1970; Kelly, 1970; Kruckeberg, 1982; Stark, 1966;
Sutton, 1974; U.S.D.A. 1981; van Dersal, 1936; Wasser, 1982);
(2) information on the bene:rits of using native plants (Burdick, 19795;
Diekelmann and Schuster, 1982; Dorney, 1975; Jewett, 1980; McKell er
al, 1971; McWilliams and Welch, 1975; Morrison, 1975; Smyser, 195Z;
sutton, 1974; Tipton and MclWilliams, 1979; Vvan Dersal, 1938; Walters
et al, 1977; Wilson, 1984); and (3) case studies for professionals
study and compare (Dorney, 1975; Morrisorn, 1975; Sutton, 1974; Wnite
1982).

But there 1s still a lack of 1nformation ori the criteria anc

process for selecting natives for the orrarental trade.

OBJECTIVES

The objectives of this thesis are to:

1) summarize current information available on the use and meri+s of
native species;

2) establish criteria for selectina native plants for use as
ornamentals in the nursery trade;

3) establish a method of scoring plant species for use by nurserymen



in determining which natives exhibit high potential as competitive
retall ornamentals;

provide information on propagation techniques and cultural
requirements for selected native specles that exhibilt this
potential and thus, further their transition from the wilds to

the retail marketplace.



CHAPTER 2

LITERATURE REVIEW

Introduction

Historically, plant species exotic to the western United States
have been the primary ornamental plants avaiiable for landscaring.
The extensive use of exotic ornanentals 1s a resuit 0of severai
factors. First, introduced species are readily availiable on the
commercial market. Historicaily, these exotic ornamentals nave beern
planted successfully in Eurorean .andscapes, and 1ast :1S the
ancestral 1influence of European cardeninc on Amer.can .andscapes.
Exotic species continue to be introduced to the puilt environmen:
as soil stabilizers, reclaration species, and ornamentals. These
species are valuable contributions to the plant palette available
the landscaping industry (Jores, 1980; rortenson, 1979; Mulford,
1981).

Native plant species have also been used for soil stabilizatior,
erosion control and reclamation (Badger, 1976; Burdick, 1975;
Edmunson, 1975; USDA, 1981; van D« rsal, 1938a; van Dersal, 1938L; van
Dersal, 1971; Wasser, 1982). They are also inportant 1n the
establishment and maintenance of good wildlife habitat (Croeni and

McKibben, 1975; Monsen and Christensen, 1975; Robinette, 1971).



Although the concept of using natives 1in the built landscape 1s
not new (Tipton and McWilliams, 1979), the past decade has shown an
increasing awareness of and demand for a wide variety of native
species (Dickenson and Hadle, 1977; Havlik, 1975; Jewett et al, 1980;
Martin, 1974; Steger and Beck, 1973). This interest has risen
primarily due to the hardiness, tolerance, water conserving, and low
maintenance qualities of many na:ive plants (Folikner, 1964; Pesman,
1961; Randon, 1980; Witt and Witt, 1978). Alonag with thi1s interest 1in
natives there has arisen an interest 1in re-creatinag ecotvpes typical
of a given locale, and in preserving historic landscaces (Darney,
1975; Diekelmann and Schuster, 198Z; Hardesty anc Whitenberc, 1976;
Moore and Bell, 1974; Morrison, (975; White, 1952).

Another valuable aspect of native landscapinc 1S the aesther:cC
blending of a manmade environment with 1ts rural surround:n¢s. By
using native plants 1in the man-made landscape the character of rne
surrounding landscape can be brouant 1nto the built environment,
blending the two 1nto a single harmonious desicn preservinag the
landscape character of the region (Simonds, 1983).

Naturally, thils increased interest in native plants has given
rise to numerous publications on qgardening with natives (D:ekelmann
and Schuster, 1982; Everett, 1965; Folkner, 1964; Huddleston and
Hussey, 1975; kKelly, 1979; Kelly, 1980; Kruckberg, 1982; Labadie,
1978;Mc Williams and Welch, 1975; Smith and Smith, 1980; Smyser,
1982; Spurr, 1978). This interest and the increased exposure of
native plants has created a demand for natives at the retail level.

In Montana, certain species have become very popular and are commonly



available, often in horticulturally modified forms such as, Green Ash

(Fraxinus pennsylvanica Marsh.) Shrubby Cinqueforl (Potentilla

fruticosa L.) and Redtwig Dogwood (Cornus stolonifera L.). But the

selection of other native species for exposure seems to be a very
arbitrary and subjective process.

The following review will explore the aforementioned uses of
native plants, document the case for and against using natives as
ornamentals, and review criteria neccessary for selectinag ornamental

plant species.

Uses, Merits and Disadvantages of lative Plan:s

Land resource managers have been USing natlve sSpeci:es Lo preserve
and restore natural resources for many years. 7Tre irper:sance of
native vegetation 1in wildlife natitat has long oeen recocn:ized
(Robinette, 1971; van Dersal, 1935). *Vvan Dersal (1938) :in his werk

Native Woody Piants of the United States concentrates on the value of

woody plants, native to the United States, as so:i! stab:ilbizers and
wildlife food and cover providers. Van Dersal states "...our first
choice of species for planting on a given site should pe those trat
have already been tested for such a site; that 1s, species native to
the region in question." (¥Vvar Dersal, 1938, p. 13-14). One of the
first recognized uses for native shrubs was for game and livestock
forage (Blaisdell, 1971). A cooperative effort between the So1il
Conservation Service and the California Department of Fish and Game

has been ongoing since 1966 (Croeni and lMckKibben, 1975). The project



is designed to select various native shrub specles suitable for
providing food and cover for wildlife.

Monsen and Christensen (1975) outline the irportance of shrubs for
rehabilitating range lands. One of their selection criteria is that a
species must provide forage, groundcover and protection for animals.

A second 1s that the plants be adapted to the rlanting sites. Both
introduced and native species that satisfy these criteria are being
studied. Much of the research that has been done on shrubs has been
limited to browse species (Blaisdell, 1971; Monsen and Christensen,
1975). There remains much research to be done in other areas
(Blaisdell, 1971; Monsen and Chr:stensen, 1975).

The work by Van Dersal (1938) cited earlier also recoanizes ‘i
importance of native woody plante 1n soil stabilization. This role
goes hand in hand with the more recent concern apout revegetat:on
disturbed lands and mining sites (Weddle, 1984). Burdick (1975)
stresses the need for commercial sources of native plants. In order
to restore the environment to 1ts natural state, native pian:
communities must be re-established to provide for wildlife habitar,
seasonal grazing use, and acceptable aesthetic levels. The Upper
Colorado Environmental Plant Center was created to develor native
plant varieties and assure their commercial availability for
reclamation of mined areas (Burdick, 1975). The Soll Conservation
Service Plant Materials Center 1in Manhattan, Kansas was founded to
select plant materials for reclaiming coal surface mines (Badger, 1976).
A similar program at the Soil Cornservation Service Plant Materials

Center 1n Tuscon, Arizona selects plants for range improvement, soil



stability, salinity control, shelterbelts and christmas trees
(Holzworth, 1979). Although there 1s a ageneral lack of research and
information available on specles suitable for reveagetation (Burdick,
1975; Stark, 1976; USDA, 1981), the recent thrust in this direction
has produced several good resources on specles, both exotic and
native, suitable for revegetatina disturbed lands in the west (S:ark,
1966; USDA, 1981; Wasser, 19352).

Another key factor which has brouaht the subject of native pian:s
visibility 1s that of drought toierance. All native plants are no:
drought tolerant, different native species have different moisture
requirements, as do exotics (Hildretnh, 1977). But whether it be
highway right-of-way plantings, rining revegerat:on or resicent:a.
landscape plantings, the concern over water avaiiab:il:ty in the and
and semi-arid regions of the West 1s raking the selection 0I drouah:
tolerant plants critical (Ediunson, 1975; Riley, 1977; Rodiex, 1904;

o

Rondon, 1980; Rooke, 1974: St-arr, 1983; Texas, 1984). Several wes:er:.
cities have enacted programs stressing water conservation throudn
landscaping with low-water-requiring and native plants: Sacramento,
California (Riley, 1977); Aurora, Coiorado (Rondor, 1980); anrd,
Austin, Texas (Texas, 1984). The program 1in Austin 1S a part of the
larger "Go Native-Plant Texas" program which 1S encouracing the
research, preservation and use of native Texan plants 1n generai.

More water can be saved by & well-managed landscape tnan by
savings 1inside the home (Rondon, 1980). The use of drought tolerant

plants may be part of this well-managed landscape (Rooke, 1974).

Specles that are indigenous tO ar. area are adapted to that moisture
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regime. So, if drought tolerant plants are being sought in a xeric
climate the plants native to that environment should be explored
(Rondon, 1980). "It appears then that, in the arid west, one solution
to the water shortage (and distinctively pilcturesque landscaping, with

a minimum of frustrating struggle) lies in the use of materials

naturally available" (Rooke, 1974, p. 21).

-3

his concept 1s probably
applicable throughout the west. Exotic plants adapted to similar
climates should also be explored (Starr, 1983).

As with moisture adaptation, native plants are adapted to other
climatic factors of their native ranges. Native plants often survive
extreme weather conditions that kill 1ntroduced species (Fclikner,
1964; McWilliams and Welch, 1975). 1In addition, native piants are
usually resistant to the insects and diseases of their native rance.
This 1s not to say that natiwve plants are free from :nsects and
disease; they are not; but few suffer devastatina damage from native
pathogens (Steger and Beck, 1973; Wilson, 1984). However, natives rav
be susceptible to severe damage from introduced insects or d:seases
cultivated situations, while introduced plants are adapted to these
pests. Also, native plants may host i1nsects and pathoaens that are
detrimental to nearby exotics.

An additional adaptation of natives favorina their selection as
ornamentals 1s the ability to reproduce themselves 1n their native
environment where i1ntroduced species often have their life-cycles
interrupted by adverse conditions (McWilliams and Welch, 1975).

The low maintenance benefits of using native plants are only

benefits 1f the species beinc planted are properly selected, provided
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with the proper environment, and properly cared for. when select ing

species for a given location care must be taken to select piants chat
are 1indigenous to similar environments (Conner, 1977: Finch, 1977.

Sutton, 1975; USDA, 1981; van Dersal, 1971). 1f environmen: :s no
considered, the desirable qualities of a plant may be neaatively
affected (Conner, 1977; Finch, 1971; Stark, 1971; Sutton, 1975; UShy,
1981). "Whenever a low-malntenance shrub 1s moved {rom :1ts nat:.ve
habitat to one with different diseases, insects, and environmen:a.
stresses, there is no assurance that it will be "low-maintenance’
the new habitat" (Stark, 1971, r. 80).

Any wild species must adiust to cultivation pracuices (warner

£/

1977). When cultivating native plants trad:itionally prorer car- o

be 1improper. Native plants, when moved and rlaced under cult
are stressed and predisposed to disease by tender care anc o :i.er
detrimental environment modifications (Fincnh, 1977). CG:i:tier 275
outlines four frequent problems occuring with cultivatec rat.:ves:
(1) leaf sunburn or leaf drop due to arn increase or decrease -
(2) unseasonal and potentially wvulnerable crowth cdue to increasec
untimely fertilization and irriaation; (3) adverse effec:ts orn
beneficial soil microorganisms due to fertilizat:orn ane :rr:cas:on,
which often disrupts the natural balance between tne plant ana tnESE
organisms; and (4) other dramatic stress factors of tre urbar.
environment .

Sutton (1975) cautions further on landscaping with native plants:
(1) the interaction of climate, soil, topoaraphy, location and biocta

should not be ignored when dealing with native landscapes;
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(2) maintenance is necessary to keep the proper successional species
in tune with the ecologic niche of tne planting site, and to preserte
design continuity; (3) present quality and gquantity of native plant
stock 1s not equal to standard nursery stock. Neither 1is the
information available on propagation, culture and use of natives equal
to that available on common ornamental materials. OQften plants o
seed collected from the wild is used and results i1n failure due to
disease or weakened collected plants or seed untested for germination
or origin.

Hildreth (1977) reiterates some of Sutton s concerns, and has
further concerns about misconceptions surrounding natives. First, 1S
the myth that all natives are drcuant tolerant. latives are as
diverse in moisture requirements as the west 1s var:ed in
environments. Second, are tne statements that natives regulre no
malntenance. Although many natives, 1if properly placed, are low-
maintenance once established, the initial establishirernt pericd 1ic
maintenance intensive (Havlik, 1975; Hildretn, 1977; Wilson, 1984),
and care of natives in the nursery 1s egual to tnhat necessary for
other nursery stock. Hildrerh’s final three concerns are widespread
ones and will be discussed in detail.

The first is the popular mardate that only natives be planted.
Although native plants can and do often offer ideal solutions to a
difficult planting problem, the selection of native species for the
sake of using natives 1s not a wise or acceptable practice (Conner,
1977; Hildreth, 1977; Warner, 1977; USDA, 1981). The pressure to

plant native species sometimes results in the use of unadapted native
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ecotypes instead of adapted :ntroduced species (USDA, 1981). Neither
is the selection of an introduced species 7justified simply because 1t
has been the traditional ornamental comrercially available. The
historic mandate to plant and sell exotics has sometimes resulted 1in
failure. Selection of a species should be determined by the planned
use, intended function and specific site conditions, not on whether a
plant is native or introduced (Warner et al, 1977; USDA, 1981). In
urban/suburban gardens the luxury of choice 1is deserved (Kildreth,
1977).

A second widespread concern about native ornamentals 1S the .ack
of communication among professionals specifyina, produc:ing and
planting native plants (Hildreth, 1977; Sutton, 1974). Information as
to what native plants are availabie from wholesalers, rlant:ina
techniques, culture, native range, and use 1S necesssary SO nat:ves
are specified which are adapted to the site, planted correctiy and
maintained properly such that a successful landscare :s realized
(Sutton, 1974).

A final concern is the collecting of seed and plants from the
wild, with resulting endangerment of native plant specieg (i1ldret?,,
1977; Steger and Beck, 1973; walters, 1977). Steder and Beck (1973)
summarize the problems of unauthorized removal of native plants from
western U.S. rangelands. DNot only may the existence of a particular

species be threatened, but impacts on i1nsects, wildlife and associa*ed

species may be devastating as well (Steger and Beck, 1973; Tipton and

McWilliams, 1979; Wilson, 1984).
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Collection from public and private lands is prohibited without

special permission. Most States have passed legislation protect ing
native plant species from unlawful collection on public lands
(Sacamano and Jones, 1975). Enforcement of these laws is difficulr so
further measures must be taken to preserve our native plant hen tage.
The State of Arizona is a front runner 1in legislative protectior, o:
its native flora (BLM, 1980; Countryman, 1979). Xative plant
societies can do much to create awareness of native rlanr issues. The
California Native Plant Society has established a rolicy to reduce
environmental 1impacts by their members (Kildreth, 1977).

Propagation instead of collection of natlive spec:es assures :nelr
continued existence. Vegetative and seed proracation 0O: narives
increase their availability on tre market will reduce collect.or
plants from the wild (Countrvman, 1979). Careful and i1ntell:icen:

research, propagation and cu:ture will, 1n many cases, 1ncrease e

population of a rare species (Countryman, 1979; Monsen, 1975). Sucrh

was the case with the Texas Madrcne (Arbutus xalpanesis v. ‘exana

(Buckl.) A. Gray), for which successful propagation was reacned only
after years of research (Hardesty and Whitenbera, 1976), but numbers
are now 1ncreasing as a result of tnils research.

Along with the preservation and propagation of native specles,
another valuable aspect of native landscaping 1s that of the creation
and preservation of historic landscapes and community ecotynes
(Diekelmann and Schuster, 1982; Dorney, 1975; Kropp, 1975; Martin,

1974; Morrison, 1975; Wilson, 19&4). Diekelmann and Schuster (1982)

wrote an entire volume on the concept of designing with native plant

‘R
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communities. The value of piant comnunity re-creation 1s four-fold.
First, landscaping with native plant communit ies makes a regional
statement (Morrison, 1975). By usina locally native plants in the
manmade landscape, 1n a natural setting, the character of the
surrounding landscape can be brought into the built environment,
blending them into a single harmonious design, preserving the
landscape character (Simonds, 1983). It 1s this landscape character
that reinstates differences letween regions and between micro-hatitats
within regions (Morrison, 1975).

Second, is the additicn of &n historical element 1nto the
landscape (Diekelman and Schuster, 1982; Morrison, 1975; Wwilson,
1984). Typical urban landscapes reflec: linkage to our European
heritage, they are not an expression of our ratural landscape her:-ace
(Dorney, 1975). The merits of historic comnunity representazlon are:
(1) visual and auditory cont:inuity with previous plant communities;
(2) visual reinforcemment of our native neritage; and (2) the adciticr.
of an educational element 1into the landscape (Diekelmann and Schuster,
1982; Dorney, 1975; Morrison, 1975).

Third, 1s the possibility of creating a reservoir of sSpecies tnhat
are, or may otherwise become, rare , threatened or endangered
(Diekelmann and Schuster, 1982: lorrison, 19795).

And lastly, plant community re-creation provides an increase 1r.
the experience potential of a landscape. A natural landscape 1s
dynamic and provides for a wide variety of experiences that the
Standard Accepted Designed Environment (Morrison, 1975) may not allow.

Many native communities allow for natural reproduction, community
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composition and greater seasonal variety than do some traditional
landscapes. Today the experiences availlable in the designed landscape
are 1mportant due to the loss of the natural landscape to development
(Martin, 1974; Morrison, 1975)

Several sources on natural community re-creation are available.
Kropp (1975) outlines procedures for re-creatina and pPreserving the
prairie landscape through a monthly loa. Morrison (1975) describes
two case studies where native communities were restored on two
different disturbed Wisconsin sites. Dorney (1975) provides
guidelines for re-creating an historic early Ontario landscape on &
residential lot. White (1982) explores the i1dea of us:ng "wvisual
essence’ species to create the illusion of a plant comunity.

It should be noted here that re-creation dces not rerlace
preservation.

Several other examples of native landscaping are ava:lacle -
examine, critigque and compare. Many botanic gcardens and arboreta lave
native plant areas in their collections, and several botanic gardens
across the country specialize: 1n native plants (Hammitt ang wWadner,
1972; Havlik, 1975; Moore and Bell, 1974). 1In Superior, Arizona, 'rne
Boyce Thompson Southwestern pfrboretum has over sixty years of
experience 1n cultivating, studying and comparina native and exoticC
desert plants. This arboretum has an excellent education and research
program, much of which 1s dedicated to native plants, thelr ecology,
culture and uses (Crosswhite, 198la; Crosswhite, 1981b).

In the western United States the State of California, a leader 1in

the native plant movement, has three botanic gardens which specialize
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in native plants: Rancho Santa Ana Botanic Garden in Claremont, Santa

Barbara Botanic Garden in Santa Rarbara and Regional Parks’ Botanic
Garden in Berkeley. These gardens are dedicated to preservation,
research, education, and introduction of california natives into the
horticultural trade (Havlik, 1975).

Kruckeberg (1982) lists several public plant collections that
include native plant sections. Other sites where natives are 1n
cultivation include plant material centers, highway plantings and
private gardens. Kruckeberg (1982) and Wilson (1984) both have
extensive lists of sources o! native plants and rative clant
societies. Sutton (1974) outlines two case studies using native Utan
species on two different sites owned by the State of Utah. There are
several popular articles and books availablie as row-to resources
(Diekelmann and Schuster, 196Z; Fudcleston and Hussey, 1975;
Kruckberg, 1984; Odenwald, 1960; Smvser, 1982; Stark, 197<).
Visibility of native plants :in the built environment wi:ll init:ate
further research and increase the use of native plants as orrnamentals

(Tipton and McWilliams, 1974).

Selection and Scoring of hative Plants

Although the bulk of the research on native plants has beer 1in
the areas of wildlife browse and nutritive values (Blaisdeli, 1971;
Monsen and Christensen, 1975), and more recently in reclamation
(Stark, 1966; UsSDA, 1981; Wasser, 1982), the value of native plants as

ornamentals has long been recognized (Tipton and McWilliams, 1979).
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Henry David Thoreau (1960) recognized the beauty of our native
vegetation, and natural landscape as early as 1854. 1In 1868 Frederick
Law Olmstead specified the preservation of Strawberry Canyon as a
natural backdrop to the University of California (wilson, 1958¢).
Ornamental value of native Atriplex speclies 1n southern California was
reviewed by Griffith in 1910. Van Dersal has been studying the uses
of native plants ornamentally and as erosion control and wildlire
cover since the 1930°s (van Dersal, 1938; van Dersal, 1942; uvan
Dersal, 1972). 1In 1937 Parks recognized the ornamental value of many
Texas natives (Parks, 1937). Sutton (1974) reviews the nhiszorical
philosophical evolution of native plants as ornamentals anc of natural
landscaping. Through the thoughts of six horticuiturists landscace
architects/gardeners Sutton :llustrates the theory and practice cof
native plant use at a natural! level of desian throughout the twentieth
century.

Botanists and plant collectcrs nave long sensed the va.ue of
native North American plant species as ornamentais. These early
explorers collected seed and specimens to send back to Europe where
they have been grown and cultivated and finally, returned to their
native home (Hildreth, 1977; Mc Williams and Welch, 1975). In 1929,
487 plant species were being cultivated in Enaland as orramentals but
were not being grown 1n their native country, the United States
(McWilliams and Welch, 1975). "Many plants become popular ornamentals
in their native environments only after being developed elsewhere"

(Arbegast, 1975; Tipton and McWilliams, 1979). But successful

reintroduction of exported native species is not a consistent,



reliable process. Many times promising specles are not adapted to the
foreign environment and so are never established as ornamentals
(Tipton and Mc Williams, 1979). Native plants aren’t beinag researched
and developed in thelr native ranges because the exotic plan:s always
seem to be preferred (Arbegast, 1975). Moreover, the exotic plan: 1s
usually the one available. The intrinsic value of native rlantc
not yet widely recognized (Mc Williams anc Welch, 1975; Pesman, 1961;
sutton, 1974).

In order for this value to ke recoanized several thinas must
happen. First, the understandinc of the porentials and limizations of
native plants must keep pace with the demand for tnem (Havi:x, 1975).

Second, examples of native landscapes must be visibie (Rooke, 1074;

- L)

<

sutton, 1974). The aforemen' ioned gardens and case s uc:es are aood
examples making native plants visiple. The numerous nat:ve plam
societies are also making the case for native plants more visipic
while at the same time helping tc preserve them.

Third, information concernirg the merits Of using nav.ve sSpecies
must be made available to all branches of the landscapinc industry,
increasing communication effectiveness.

And fourth, further research on promisina i1ndigerous Spec:&s mus:t
be undertaken. Information on selection, breeding, propagation,
cultural requirements and use must be established soO native specles
can compete with currently marketed ornamentals.

Tipton and Mc Williams (1974) developed a schema*ic diagram
1llustrating a proposed pathway for the successful transition of a

native plant into an established ornamental.
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Enter ’

A. Plant appears C. Local production:
in landscape Transplanting
rﬁ Propagation
e
'_/-—-—ﬁ-”_
|B. Demané_] D. Research:
' Propagation

1 Production
//MJ Culture
Testing

Critical Stage......... ..2/((/

E. Wholesale
Production =
F. Established Selection
‘Ornamental [
Figure 1. Tipton and Mc Williams. 1974. Commercializing native

plants as ornamentals. p.l10.

The first step (A) is appearance of a native plant in the built
landscape. This may be 1n any of the exanples already mentioned,
highway plantings, botanic gardens, private gardens, etc. This public
visibility may create a local demand for that particular native
species (B). This demand stimulates local production (C) which in turn
1ncreases visibility and demand. This demand spurs research on the

sPecies in the areas of propagation, production, culture and selection
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and breeding (D). If a feasible production schedule that is
profitably promising 1s found, wholesale production follows and the
plant may become an established ornamental (F).

In this cycle there are two selection phases. The first one
occurs prior to the appearance stage, when someone determines that a
particular species has promise as an ornamental. The second selection
stage (D) 1is breeding and selection of superior rorms for the
commercial market.

Breeding and selection of improved forms of ornamental plants 1is
not a new practice. In the case of native plants breeding researcn
has followed the same proaressiorn as already described in the use and
merit review, from wildlife lLabitat creation to soil stabilization tO
reclaimation species to ornamental landscape plant. Most breeding
research developing native shrubs has been in the areas of forace,
erosion control and land reciamation (Monsen and Christensen, 197%).

Selection of plant species, whether native or i1ntroducea, :S
dependent upon the function the plant will perform. By observina now
native species function in tkeir own natural communities 1t 1S
possible to select plants to carry over natural functions 1into the
artificially constructed landscape (Crosswhite, 1981b).

When studying 70 forb species for potential value 1n revegetration
work, van Dyke and Currah (1983) selected species based on their soil
stabilizing properties, ability to compete with other less desirable
species, food and shelter providing gqualities and aesthetic
characteristics. Monsen and Christensen (1975) set three criteria

species must meet as range restoration plants, (1) plants must be
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adapted to the site, (2) species must also provide forage, groundcover

and protection to animals, and (3) seedlings must be highly successful

in establishing and surviving to maturity. For ornamental use Conner

(1977) states that native plants must be selected on the basis of
criteria that are established by the landscaping industry, (1) the
species must be commercially available, (2) the plant must be superior
or equal 1n quality, as free from disease and pest problems, and
equally adaptable functionally as other plants that are available and
sulted to the same purpose, (3) the plant must perform well In
situations 1in which few other plants survive, and (4) economiCS muSt
permit the purist viewpoint of native landscapina.

Different selection criteria are used by arborists when selectinc
street trees. Space restrictions, SOlls, microc.imate, and risk or
injdry by disease and insects have been determined to be major
considerations when selectina street trees (Gerhold et ai, 1979).

Plant appraisers use still different criteria when determining

[—

ant
value; species, size and physical condition are the criteria. As
these examples 1llustrate se_.ection criteria are prirarily deterrined
by the function the plant 1s intended to perform and many tirmes a
plant can meet these criteria only 1f 1t has been adequately
researched.

Kenneth Brooks (1977) sets forth the i1nformation needs of
landscape architects and horticul:turists on plant materials they use.
Brooks found that these professicnals needed information on

environmental and cultural adaptation, landscape value and use, and
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commercial availability. These categories should define the criteria
for selecting plants as ornamentals.

The process of scoring plants for different purposes 1S not new.
Field scoring 1s a common practice of agronomic Crop researchers, as
1s disease scoring by plant pathologists. But little work has been
done 1n this area with aesthetic characteristics of ornamental plants.

Ray (1983) developed an evaluation system that rated several
trees for the northern United States using a numeric sScCoring sSyster..

A survey was designed which rated 51 tree species on ten different
characteristics and awarded point values accordingly. Ray scored each
species on shape (10), fall color (10), winter interest (10),
cleanliness (5), disease resistance (10), pest resistance (.0),
hardiness (10), and life exmpectarcy (5). (Point values assignecd to
each category are shown 1n parentheses.) Additional penralties and
bonuses were given for other adverse or enhancing characterist:cs.
Total point scores were then compared and the species ranked accorc:ng
to these scores. Numeric distinction between species was minimal or
non-existent i1n many cases. No statistical anaiysls to 1ndicate
significant differences was conducted. Thils scoring process
successfully created a rating system that allowed comparison of 51
tree species for ten factors and for overall performance.

At the present time the preappearance selection pProcess 1S
extremely subjective. The two primary objectives of this thesis are
to: (1) establish criteria for selecting native plants for use as
ornamentals 1n the nursery trade, and (2) to establish a method of

scoring plants on these criteria in order to provide a basis for



determining which natives exhibit high potential as competitive retail

ornamentals.
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CHAPTER 3

METHODS AND MATERIALS

In order to provide a basis for selecting native plants that will
have a market demand and compete economically with exotic ornamentals
already on nursery lists an ornamental scorecard was developed. This
scorecard was designed to rate plant species on aesthetic character-
istics and environmental qualities.

Forty-four plant species were chosen fcor scorecard evaluation
(Table 1). Of these, twenty-four were native species selected using
four primary factors. They must: (1) Dbe native to Montana; (2) nor
be readily available on the commercial ornamental market; (3) exhib::
obvious visual characteristics that give promise for ornamenta. use;
and (4) be available for photographina in a cultivated situation.

In addition to satisfying these criteria the native species
scored 1n this project had tc¢ exhibit ornamental potential. The
definition of ornamental potentiai and the selection of species that
exhibit this potential is a somewhat arbitrary process. This author
defined ornamental potential as the outward promise of a plant species
to provide positive visual and/or functional qualities that are of
equal or greater value than tnose exhibited by plants already
available on the retail market.

The value potential of the 24 native plant species scored by this

research was determined through the literature search. Appendix E
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cites current use and value references supporting the selection of
these species for their aesthetic characteristics and/or functional
qualities.

Exotic ornamentals were selected on the basis of their
availability on the retail market 1n Montana. All are commonly used
in Montana landscapes, readily available on the commercial ornamental
market, and are not native to Montana. ExoticC species were selected
that could be paired with the native species for a future consumer

preference test.

Table 1. Species scored by the ornamental scorecard.

CODE SCIENTIFIC NAME ** COMMON NAME
GROUNDCOVERS

ANMA Anaphalls margaritacea (L.) B. § H. * Pearly Everlas:ing

ANRO Antennaria rosea Greene * Pink DPussyroes

ARCA Artemisia cana Pursh. * S:lver Sage

ARFR Artemisia frigida Willa. * Fringed Sage

ERUM Eriogonum umbellatum Tcrr. * Sulfur Buckwheat

SPBE Spiraea betulifolia Pall. * Shiny-leaf Spirea

AJRE Ajuga reptans L. Bua leweed

CETO Cerastium tomentosum L. Snow-1n-Sumer

POTA Potentilla tabernaimontanii rsch. Spring Cinquefoll

SESP Sedum spurium Bieb. Dragon'§ Blood
Seauin

VIMI Vinca minor L. Periwinkle

* Indicates species is native to 4ontana
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Table 1. (Con't)

CODE SCIENTIFIC NAME **

QOMMON NAME

CONIFEROUS TREES

ABGR Abies grandis (Doug. ex D.Don) Lindl. * Grand Fir

ABLA Abies lasiocarpa (Hook.) Nutt.* Alpine Fir

PIEN Picea engelmannii Parry ex. Engelm. * Fnaelmann Spruce

PICO Pinus contorta v. latifolia Engelm. * Lodaepole Pine

ABCO Abies concolor (Gord. & Glend.) Lindl. concoler Fir

PIGL Picea glauca (Moench) Voss v. densata Rlack Hills Spruce

PIPU Picea pungens Engelm. Cclorado Srruce

PISY Pinus sylvestris L. Scotch Pinke

VINES

CLLI Clematils ligusticifolia Nutt. * Western Clerati§

PAQU Parthenocissus quinquefolia (L.) Planch.* Virginia Creere:

HULU Humulus lupulus L. Hons

LOSE Lonicera sempervirens L. Trurpet HQneysuCH;ﬂ
vine

DECIDUOUS TREES

ACGL Acer glabrum Torr. * Rocky Mountain Maple
ALIN Alnus incana Nutt. * Thinleaf Alder

BEOC Betula occidentalis Hook * water Birch

LAOC Larix occidentalis Nutt. * Western Larch

POTR Populus tremuloides Michx. * Quaking Aspen
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(Con’t)

CODE

ACGI
LASI

SOAU

CEVE

CELE

PHLE

PUTR

RHTR
RIAU
MAAQ

PHVI

RIAL
SYVU

VITR

JUCO

JUCH

SCIENTIFIC NAME **

DECIDUOUS TREES (CON'T)

Acer ginnala Maxim.

[Larix sibirica Ledeb.

Sorbus aucuparia L.

DECIDUOUS AND BROADLEAVED SHRUBS

Ceanothus velutinus Doual.

Cercocarpus ledifolius Hutt. *

Philadelphus lewisii Pursh. *

Purshia tridentata (Pursh) DC *

Rhus trilobata Nutt. *

Ribes aureum Pursh. *

Mahonia aquifolium (Pursh) Hutt.

bPhiladelphus x virginalis Rehd.

Ribes alpinum L.

Syringa vulgaris L.

viburnum trilobum L.  Compacta’

CONIFEROUS SHRUBS

Juniperus communis L. *

Juniperus chinensis L. Pfitzeriana’

QOMMOM NAME

Amur Maple
Siberian Larch

European Mountaln
Ash

Snowbrush

Curlleaf Moun:za:rn
Mahocany

Lewls MocKkoranne

Antelope

Ritternrusn
Sxunkbrusn Surac
Colden Curran-
Crecon-arape

Vvirainal
Mockoranae

Alpine Currant
Common Lilac

Dwar £ tighbush
Cranberry

Common Juniper

Pfitzer Juniper

** Authorities used were Little, 1979; Railey and Bailey, 1976.



28

Factor Selection

Factors to be scored were determined through the literature
search. Information necessary for members of the landscape
horticulture profession to intelligently utilize a plant as an
ornamental was the primary consideration 1in factor selection.

Form/habit, flower, fruit, bark and seasonal characteristics are
the primary factors designers use when selecting a plant to serve a
visual function (Brooks, 1977; Sutton, 1974), and were used as factors

scored 1n the Aesthetic Scorecard portion of this study.

1
Q

All of the environmental factors scored provide a measure o

plan’s ability to satisfy specific environmental cond:itions or

t
@)

determine the economic feasinility of marketing the plant as an
ornamental. The factors scored in the environmental scorecard were
lifespan, transplantability, propagation, malntenance/cieanliness,
soll texture and pH, moisture recime adaptability, exposural

adaptability, 1nsect and disease resistance.

Aesthetic Scorecard

The Aesthetic Scorecard used color photographs and written
descriptions to evaluate the selected plant species on visual
characteristics. Three to seven color prints depicting each
characteristic to be scored were compiled into photo sets for each
species to be evaluated. Written descriptions included mature size,

details of leaves, fruit, bark and flowers which may not have been



successfully portrayed in the photographs. Length and time of bloonm
period and period of fruit effectiveness were also included.

The color photographs were taken with a 35 mm camera using
Kodacolor and Seattle Film Works film. Photographs that depicted
several individual specimens in varying seasons and locations were
selected so as to give a broad representation of the species.

Whenever possible photographs were taken of the plants in a cultivatea
setting. In a few instances Kodacolor prints were not available.
Polaroid prints from Kodachrome slides were substituted in these
cases. Sets were color coded according to plant type. Color coding
allowed easy organization of plant type groups, alerted evaluators to
plant type categories, and simpified score recordina. These sets were
sent to 28 evaluators in one or two mailinas at their preference. The
first mailing consisted of 11 aroundcovers (coded pink) and 9
evergreen trees (coded green). The second mailina included & vines
(coded pink), 8 deciduous trees (coded yellow), Z everareen shrubs
(coded blue), 3 broadleaf evergreen shrubs (coded plue), and &8
deciduous shrubs (coded blue). Sets were identified only by a photo
set number, not by plant names. The 28 evaluators who participated 1in
the project were professionais in the fields of liandscaping,
horticulture and botany (Appendiv F). All of the evaluators had
previously agreed to participate in the project through written and/or
verbal correspondence.

The scoring scale of 1 to 5, with 1 being low and 5 being hiagh
was selected for ease of evaluation and simplicity of numeric

manipulation. A negative or detrimental aesthetic trait was scored as
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a 1. An aesthetic characteristic that had no visible effect or one
that did not exist was scored as a 3 and a trait that had a very
positive or enhancing effect scored a 5. Form/habit and seasonal
characteristics were welghted twice as heavily as other factors scored
since form is an important visible trait throughout the year and
seasonal character represents the overall appearance of a plant. All
other characteristics were given the exact evaluators score. This
system gave a possible score that varied with plant type and

characteristics scored (Table 2).
Table 2. Characteristics scored and point value for rlant typres.

Plant type Aesthet ic Characteristic

Form/habit Flower Fruilt Bark Leaf Seasonal Total

Evergreen Tree 10 5 5 10 35
Deciduous Tree 10 5 5 5 5 10 40
Broadleaf Shrub 10 5 5 5 10 35
Evergreen

Deciduous Shrub 10 5 5 5 10 35
Coniferous Shrub 10 5 5 10 30
Groundcover 10 5 5 5 5 30
Vine 10 5 5 5 10 35

Evaluator scores were totaled for each characteristic scored and
for overall aesthetic scores. The raw overall scores were then

converted to a percentage of the possible score. Percentages were
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used to standardize the perfect overall score at 100. This eliminates
the variance in the possible score between plant types. The raw score

to percent conversion formula 1s:

Total of Evaluators Scores

1l

_ X 100 Overall Aesthetic Score

(Perfect ASC Total) x (# of Evaluators)

(ASC=Asthet ic Scorecard)

All other scores were presented as means compared tc roint values
in Table 2.

Raw scores were then used tc rank the species within plant type
groups.

Mean scores were then analyzed using Tukey 's Studentized Range at
the .05 level of significance (Neter and Wasserman, 197&). Species,
evaluator groups and native specles versus exotlC sSpecles groups were
analyzed. To reduce factor sarple size variation, all incomplete

entries were deleted.

The Aesthetic Scorecard 1s presented 1n 1ts entirety in Appendix F.

Environmental Scorecard

The same 44 plant species were rated on 13 environmental
qualities and cultural requirements using a numeric scale of one to
five. The categories scored were transplantability, lifespan,

propagation, maintenance/ cleanliness, soil texture and pH, moisture
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regime adaptability (both drought and flood tolerance), exposure
adaptability (temperature, light and wind), insect resistance, and
disease resistance. The scoring criteria and scale definitions are
described in Appendix E.

Prospective evaluators were asked to fill out the matrix shown 1in
Appendix E. They were then sent a scorecard for each species tney
agreed to score. Evaluators were asked to score only those categories
they were professionally qualified to evaluate. (See evaluaror
request letter-Appendix E.) The scorecard included current
information from the literature 1in each category beincg scored and
asked for additional information evaluators could crovide orn :ra:
species in that category. Evaluators then scored the srecies us:nc a

scale of 1 to 5. One being poor or narrow rance of adaptam:.ituv

v, 3
being moderate, and 5 being excellent or wide range of adartab:l:-y.
An example scorecard appears in Appendix E.

All environmental categories were gilven point values of S and
totaled for each factor scored and for overall environrental! scores.
Overall scores were converted to a percentage of the possible to
standardize the perfect overall score at 100. The raw score to
percent conversion formula 1is:

Total of Evaluators Scores

X 100 = Overall Environmental
(Per fect ESC Total) x (# of Evaluators) Score

Species were then ranked according to scores within plant type
groups. Mean scores were analyzed using Least Significant Difference

at the .05 level of significance (Neter and Wasserman, 197%4).
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Evaluators for the environmental scorecard were professionals in
the fields of ornamental nurseries, landscape architecture,
horticulture or botany. Environmental evaluators are listed in
Appendix E.

The environmental score and aesthetic score were weighted equally

and combined for an overall ornanental score.
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CHAPTER 4

RESULTS AND DISCUSSION

The ornamental scorecard developed as a result of this research
successfully enables evaluation and comparison of plant species as
ornamentals. The degree of success varies with plant types.
Deciduous trees, deciduous and broadieaved shrubs, vines and
groundcovers showed the qreatest differences tfor aesthetic qualities.
Evergreen trees and shrubs exhibited minimal statistical differences.
The environmental scorecard showed little statistical difference for
any plant type group, but does allow for compar:.sons petween specles
and for overall environmental rankings. A corpination of aesthetic
and environmental scores 1ntc an overall ornamental cscore allowed
species ranking and allowed some numeric distilnction between certair
speclies for specific trailts, but did not allow for statistical
analysis.

Several problems with using an aesthetic scorecard to evaluat®
ornamental potential were noted. Most of the problems encountered
center around the issue of subjectivity. An evaluator s personal
tastes and biases appeared to enter into the scoring process. This
seemed to result from the evaluator s previous knowledge of certain of
the species used. Such previous knowledge may have led to opinions
about the species. These personal opinions have been structured by

visual qualities and cultural requirements and adaptations. Thus,
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even though evaluators were instructed not to consider cultural and
environmental factors some bias 1n their scores may have been
introduced. The existence of this bias was confirmed through
evaluator comments made 1n follow-up communications.

Another bias was within the scorecard tool itself. The quality
of the color photographs varied from species to species and character
to character. To be completely consistent, all photographs should
have been taken under the same light conditions, at the same time of
day, at the same point 1n the factors development, with the same
background, using the same camera and film throughout. This couid not
be done. Thus, scores may vary according to the photograrhs presented
for each species. Also, the photographs derict a few 1ndividuals
which may or may not be representative of the species populat.on.
Several Polaroid reprints of Kodachrome slides were used due to
economic and time restrictions. The reduced gua.ity of these print
1s reflected in the scores these plants received. Also, evaluators
may have scored species they were familiar with using mental pictures
formed from their experience with them to augment the photograph
display.

Much of the bias within the aesthetic scorecard can be justified
simply by realizing that visual qualities are constantly subject to
personal taste and opinion. "Beauty 1s in the eye of the beholder."

Another problem with the analysis of aesthetic scores lies 1n the
inconsistency of evaluators to assign scores to every species for

every factor. 1Ideally all 44 plant species were to have been scored

in each applicable category ly all 27 evaluators. Unfortunately some
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of the species and categories were omitted by some evaluators Thus
Y " ,

the sample size varies from species to species and character to
character.

A final problem encountered 1in the scoring of aesthetic traits
was the variance 1in evaluator interpretation of the scoring scale.
The scale was clearly defined in the Guidelines and Instructions for
Evaluation as presented in Appendix E. But, some evaluators failed to
interpret the scale consistently or to utilize these guildelines at
all.

The aesthetic scorecard allowed for statistical manipulation of
evaluator scores. But, due to the great varliation in sample size
between species and between factcrs within species the environmental
scores could not be accurately analyzed. A much qreater number of
evaluators was necessary 1n order to get an even aistribution of
scores across factors and species within plant tvpe groups so that
scores can be reliably analyzed.

Statistical analysis was done on all environrental scores us:nc
Least Significant Differences at the .05 level of significance. Th:is
analysis indicated few statistical differences betweern species. The
lack of statistical significance 1s the result of several factors:
first, as already stated, the variance 1n sample size 1s great and 1in
most cases sample size 1s too sma.l to glve reliable mean scores.

Second, more cultural and functional information 1s availlable on
commonly used ornamentals than on native species not on the market.
In general, professionals 1n the nursery trade and plant sciences

fields have had more experience with the commercial ornamentals than



37

with the untried natives. Thus, 1t 1s much easier for evaluators to
score commonly used ornamentals than noncommercial native plants.
Scores for exotics may be more reliable because of this knowledge and
experience concerning species tried-and-true responses.

Another major area of concern when scoring environmental and
cultural factors 1s the lack of a reference base for scores. It is
difficult to compare species that have been thoroughly researched to
untried species for several of the factors scored (1.e. transplant-
ability, maintenance/cleanliness, and ease of propagation). Hopefully
this research will provide a basis of comparison for future scoring
attempts.

The results of the statistical analysis follows, oraanized by
plant types. All statements concerning groups and scores are 1in
relation to the statistical analysis unless stated as raw score
comparisons. All statements concerning rankings are cased on raw
numeric scores. Statements made concerning actual responses of
species to environmental and cultural factors are based on the

literature reviewed, persona! exp:riences and evaluator comments.

Groundcovers

Of the eleven groundcover species scored, seven were ranked ir

the top group (Table 3). Of thes: seven species Antennaria rosea and

Eriogonum umbellatum are native to Montana and are not currently 1in

common use as ornamental groundcovers. These two native species are

accompanied 1in this top group by ¥inca minor, Sedum spurium, Cerastium

tomentosum, Potentilla taberrnaemontanii, and A‘juga reptans, the five
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most popular and common groundcovers used in Montana (as determined by

a review of nursery lists). The ranking of two natives with alreadv

proven species indicates good marketing potential for these spec)es.

Artemisia cana* and Anaphalis margaritacea* were the lowes:
ranked species. Thelr scores were lower than all but Spiraea

betulifolia* and Artemisia frigida*. The lower scores of thnese ‘our

may indicate poor photographic representation and,or evaluator hiases.
Fruit does not appear to be a differentiatina characteristic rfor
these eleven qroundcover species. Had aroundcover srec:ies, such as

Arctostaphylos uva-ursi (L.) Sprend. (Kinnikinick) or Mahonia repens

Lindl. (Creeping Oregon Grape), which have more visible fruit heer
included the importance of the fruit scores mavy have been creater.
As a group natives scored lower for all facters (Table 13
Again, this may be attributed to poor photoaraphs ancd or evaluatcor

biases. A factor which may be indicated bv these sccres :s ' nhe
tendency for evaluators to score familiar speciles nhianer. Mentail
images of known species may auament the photoaraph disrclay and tiac
evaluator scores.

In comparing evaluator qroups, nurserymen vs. botanists vs.
horticulturists vs. landscape designer/architects, !little differerce
1s indicated (Table 16). Only for flower did botanists score

higher than nurservmen and horticulturists. This may be due to a

greater appreciation of floral detail by botanists, or the botanists

* Indicates species is native to Montana.



39

may have been more familiar with native species than the other
evaluators, or the botanists as a group may have fewer cultural
prejudices than do the nurserymen and horticulturists.

The environmental scores indicate few differences between
groundcover species for the 13 factors scored (Table 4).

The transplant scores indicate that the groundcovers arown and
sold commercially are more easily transplanted than the natives. Fcur

of the six native Montana species rank 1n the lowest qroup. Anaphalis

margaritacea* ranks number one. This 1s probably a reflection of the
low number of observations available on this speciles, rather than a
true indication of its transplant success. With more research and
experience the ease and success of transplantina natives miant be
increased.

The scores for soil texture, soll pH, insect resistance, and
disease resistance indicate no differences between species. Tre
native groundcover species seem to be evenly distributed across tre
range of evaluator scores. Natives rank nigh for soil ph tolerance,
insect resistance and disease resistance. The insect and disease
scores for the native species are hased primarily on literature and
evaluator experience on the species performance in their native
environment. These species may not be so insect and disease free
under cultivation where introduced to exotic pests.

The range of scores for insect and disease resistance 1s narrow

indicating these eleven groundcover species as a qroup are relatively

free from harmful insects and disease pathogens.
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Scores for lifespan, ease o1 propagation, cleanliness/maintenance,
and wind tolerance 1indicate a minimal amount of statistical variation.
The differences indicated are miror and are probably inaccurate due to
the wide variation in sample size for all four groups.

Of six groundcover specles in the top group five native Montana
species rank 1, 2, 3, 4, and 6 for drought tolerance. One
consideration when examining these scores 1s that most of the native
species selected for scoring are dryland plants. Three exotic species
scored ranked ninth, tenth and eleventh for drought tolerance. The
same three species ranked one, two and three for flood tolerance. The
exot1c species scored are cormmonly cultivated in the urban/suburban
landscape where irrigation water 1s available. As water conserving
landscapes become more desirable due to water shortages, research on
propagation, cultivation and marketing of native drylanc species will
increase 1n importance.

The two species of Artemisia ranked very low for all aesthetic

characteristics, but ranked rirst and second for terperature
adaptation, second and third for drought tolerance, and first and

third for soil ph adaptability. Vinca minor ranked first for overall

aesthetic value but ranks last for temperature adaptation, tenth for
drought tolerance, and tenth for soil ph adaptation. These scores
point out the important interaction between aesthetic characteristics
and environmental adaptation for ornamental plants. In Montana a
useful and successful ornamerital species must be adapted to a wide
range of temperature extremes, soil types and moisture conditions. In

some cases a more environmentally adapted species must be selected
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over an aesthetically pleasing but less adapted species. The
selection of ornamental species relies not only on visual ornamental
potential but on environmental adaptations, cultural requirements and
the resulting functional ornamental potential.

The statistical analysis of light range adaptability is fairly
indicative of shade tolerance levels. Evaluators were scoring the
range of light conditions to which the species are adapted. Generally
the sun loving species scored 1.60 to 2.67 1indicating a narrow range
of adaptability. Those species that can tolerate both shade and sun
scored 3.83 to 4.60 indicative of a wide range of adaptability. These
scores accurately reflect the licht conditions these species will
tolerate but may not accurately reflect a true hierarchial rarnkina of
the eleven species’ light tolerarice levels.

In comparing the natives as a group to the exotics few
differences are indicated (Table 17). DNatives were lower than exoticCs
for ease 1in transplanting and flood tolerance, nigner for drouaht
tolerance and temperature adaptation. These differences seem to
accurately reflect differences found between the species. The lack of
statistical difference found for the remalining factors 1s due largely
to the small and variable sanple size.

The overall environmental scores were used to rank these elevern

groundcover species (Table 4). Sedum spurium was first, Artemisia

frigida* second, Spiraea betulifolia* third, and Artemisia cana*

fourth. The three native species ranked 9, 8 and 10 respectively for

aesthetic characteristics. This reemphasizes the important
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interaction of environmental and aesthetic characteristics in the

selection of ornamental species.

The combination of overall aesthetic and overal] environmental

scores changed the aesthetic score rankings very little (Table 4).

coniferous Trees

In the coniferous tree group very little statistical difference

was observed overall (Tables 5 and 6). Picea engelmanni%*, Ables

concolor, Abies lasiocarpa*, Picea pungens, Ables arandis*, Pinus

sylvestris, Picea glauca v. densata, and Larix occidentalis* rate

together 1n one group for overall aesthetic value.

Pinus contorta v. latifolia* and Larix Sibir:ica score

significantly lower than Picea erdgelmannii*, Abies concolior, Abpies

lasiocarpa*, and Picea pungens fcr overall aesthetic scores ard forr.

The native species as a group received higher form scores than the

exotics.

Not surprisingly, Pinus sylvestris received the nighest score for

bark. Picea enagelmannii*, Ables concolor, and larix sibirica all

scored 1n the same group with Pinus sylvestris. As a group the five

native species ranked lower {for bark than the commercial specieg
(Table 18).

Apparently leaf 1s not & distinquishina characteristic between
these ten coniferous trees. Only photographs of the overall leaf
canopy were presented for evaluation. The overall foliage appearance
was assumed to be the critical visual consideration for consumer

selection and for aesthetic function in landscape designs. If a
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close-up of the needles had been included in the pPhot o sets this score

may have been more distinguishinc,

The two species of Larix received the lowest scores for seasonal

characteristics. Apparently the green color year round welghs heavier
than seasonal variation in the minds of these 27 evaluators for this
plant type.

Neither buds nor cones were scored. Although, both
characteristics have distinctive visual impact 1n the landscape, they
are not primary considerations when specifying or purchasing a
coniferous tree. The scoring of these factors may have widened the
margin of difference between the coniferous tree scores and pernaps
would have been a useful and interestina characteristic to score for
this reason.

As a group botanists scored the ten species higher than the other
evaluator groups on aesthetic characteristics (Table 19).

Although not widely available, Larix sibirica was included to

provide a comparison for the native Larix occidentalis. Larix

sibirica scored lower (although not statistically different) than

Larix occidentalis* for all but bark where it was not significantly

higher. These scores probably are not a true indication of

differences between species, but rather indicate the poor specimen

photographed for Larix sibirica.

Of the native Montana conifers scored with this scorecard, Picea

engelmannii*, Abies lasiocarpa*, Abies grandis*, and Larix

occidentalis* are the primary species that merit further research on

the basis of aesthetic values. Pilnus contorta v. latifolia* received
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consistently low scores when compared with the other nine species and
thus merits less attention, although this author strongly feels it has
a place in the man-made landscape.

In further scoring attempts on aesthetic characteristics, all
factors should be weighted equally and evaluation of detailed
characteristics should be considered.

The environmental scorecard for coniferous trees revealed few
differences between species. No differences were 1ndicated for
transplantability, propagation, soil texture adaptability, flood
tolerance, wind tolerance, 1nsect resistance, or disease resistance.

In general the differences indicated by the analysis for the
other environmental factors are not reliable. <Sample s:izes range from
only one observation to 10. This variance in sample size does not

allow for reliable statistical analysis.

No scores were available for soill texture or so:l pH

by
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occidentalis*. Ables lasiocarpa* was not scored for soil DH

(Table 6).

In comparing the group of native species to the exotics tne
exot1ics appear to be more drought tolerant and more widely adaptable
to soil texture and pH variations. These differences may be
indication of true responses by the exotic species to environmental
stimuli. But once the native species have been tested they may prove
to be equally adaptable (Table 20).

Overall environmental scores were used to rank conifer tree

Species (Table 6). Picea pungens ranked first, Pinus sylvestris

second, Picea glauca v. densata third and Abies lasiocarpa* forth.
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Picea engelmannii* which was ranked number one aesthetically dropped

to seventh. Abies concolor dropped from second to sixth. Again the

important interaction of visual and environmental functions is

i1llustrated.

Overall ornamental scores (Table 6) ranked Picea pungens rirst,

Abies lasiocarpa* second, Pinus sylvestris third, Abies concolor

fourth, and Picea engelmannii* fifth. These rankings indicate Picea

engelmannii* and Abiles lasiocarpa* should be primary considerations

for further research.

vines

TWO native and two exotic vines were scored or their aestheric

characteristics. One of the natives, Parthenocissus quinquefolia s

widely available at the retail nursery level. It was included for use

as a reference base for the other native vine, Clematis ligusticifoi:ia

(Table 7). Both natives ranked higher for fruit than Humulus Lupulus

and Lonicera sempervirens. Both scored in the first group for overall

and seasonal characteristics along with Lonicera sermpervirens.

Parthenocissus* scored higher for leaf characteristics than ail

three of the other vines. (Clematis* and Lonicera scored significantly

higher than Humulus Lupulus and Parthenocissus quinquefolia* for

floral characteristics.

Humulus Lupulus scored lower than the natives and Lonicera

sempervirens for all characteristics but leaf and form, although

differences were not significant for all of these characteristics.
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Form was not a distinguishing factor for vines and as such should

be elimlnated when scoring other vine species.

Botanists scored overall, flower and leaf higher than did the
horticulturists (Table 22).

As a group the two native species scored higher than the combined
commercial species for overall, fruit and seasonal scores (Table 21).

But again, Parthenocissus* partially fits the definition of the

commercial ornamentals as well as the native group. And, Humulus
Lupulus 1s not readily available on the Montana retail market, but was
included to increase the reference base for the vine group.

No differences were determined between the four vine species for
so1l pH adaptability, drought tolerance, flood tolerance, wind
resistance, 1nsect resistance, or disease resistance. In gereral the
species ranking for each of tnhese factors do not necessarily reflect
the species actual known responses to these environmental, cultural
factors.

The differences indicated by the mean scores for transplantability
may not be accurate. The sample size ranges from five observations

for Clematis* and Humulus to ten observations for Parthenocissus*.

The analysis indicates that Clemaris ligusticifolia* is more easily

transplanted then Humulus Lupulus, but none of the information from

the literature or evaluators indicate that this 1s true. The same
Statements can be made for propagation scores.

The analysis of lifespan scores indicate that Parthenocissus

quinquefolia* 1s longer lived than Clematis ligqusticifolia* and

Lonicera sempervirens. Humulus Lupulus does not differ from the other

—_—
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three species. The natives as a group appear to be longer lived than

the two exotic vines (Table _3).

The maintenance/cleanliness factor analysis also reflects

inaccuracies in the scorecard. FParthenocissus quinquefolia* is ranked

with Lonicera sempervirens as being relatively low maintenance. But

as experienced evaluators comment Parthenocissus quinquefolia* can be

a maintenance headache with messy and potentially toxic fruit,

invasiveness, and heavy leaf fall. Parthenocissus also experiences

mite and aphid problems.

The temperature scores indicate Lonicera sempervirens 1S less

adapted to extreme temperatures than the other three vines. This
analysis accurately reflects the true responses cf these species :O
temperature extremes. The analysis for light range adaptability also
accurately reflects these species’ responses to various liaht

conditions.

Overall environmental scores rank Parthenocissus guinguefolia*

first, Lonicera sempervirens second, Clematis ligusticifolia* third,

and Humulus Lupulus forth (Table 3).

When aesthetic and environmental scores are combined (Table 3)

Parthenocissus quinguefolia* remains number one for overall ornamental

scores. Clematis ligusticifolia* is second, scoring higher than both

Lonicera sempervirens and Humulus Lupulus indicating Clematis

ligusticifolia should be considered for introduction into the nursery

trade in Montana.

Most of the inaccuracies incurred with the environmental scoring

and analysis of vines can largely be attributed to the small and
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variable sample size, rather than mechanical problems in the scorecard

structure.

peciduous Trees

Six deciduous tree species were included for scoring in the

ornamental scorecard. Of four species native to Montana one, Populius

tremuloides*, 1s currently very popular i1n the landscaping i1ndustry.

It was included in the group to expand the number of species beinq
scored and as a basis of comparison for the other native species not

common on the retail market. In contrast to the other 5 species,

Populus tremuloides* scored significantly lower than Acer gainnala and

Sorbus aucuparia for overall aestnetic value (Taple 9). It was

significantly lower for fruit than all other spec.es exceprt Betu.a

occidentalis*. When comparing the other three ratives with Popu.us

tremuloides*, raw scores for Alnus incana* for overall, form, flower

and seasonal were higher. Betula eccidentalis* scored statistically

equal to Populus tremuloides* for all factors and Acer glacrum* was

equal for all factors except fruit where 1t was significantly hianer

than populus tremuloides*. On this basis, all three of the other

natives scored have the potential to equal or surpass the

marketability of Populus treruloides*.

Overall Sorbus aucuparia was the highest scored species,

statistically equal only to Acer ginnala. Sorbus aucuparia also

ranked highest for floral qualiti=s again equal only to Acer ginnala.
The poor floral scores of the native species are due to two factors:

first, Acer glabrum* was not included in the analysis because a




49

suitable photograph was unavailable. This maple should probably rank

nearly egqual to Acer ginnala.

Second, the selection of species to be

scored was somewhat arbitrary and by no means all inclusive. Several

exotic species with inconspicuous flowers could have been included for
scoring. The species selected portray a varliety of characteristics
over a wide range 1in order to better test and develop the scoring

tool.

Sorbus aucuparia was the highest ranked species for fruit, acain

equal to Acer ginnala. Here again a wide range of fruit types were

scored, but none of the native species displayed particularly showy
fruit so these scores were expected.

No differences between species were indicated by the form scores,
indicating that this characteristic 1s not important :n numerica.ly
differentiating deciduous trees. In another scorecard form miaht be
deleted or weighted the same as tne other factors.

Acer ginnala ranked lowest for bark in the same group as Acer

glabrum* but lower than the other four species.

Leaf was not a distinguishing characteristic. Apparently fall
leaf color was not indicated by evaluator scores.

In the seasonal category Sorbus aucuparia received the hidhest

scores. Ranking in the same group were Acer ginnala, and Alnus

incana*. Acer glabrum* was ranked lowest for seasonal qualities,

grouped with Betula occidentalis* and Populus tremuloides*.

Acer ginnala ranked fairly high for all categories except bark.

Much of 1ts success may be attributed to the excellent specimens

presented in the photographs.
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The natives as a group scored lower tor form, flower, leaf,
seasonal and overall aesthetic characteristics (Table 24). This proor
showing 1s due primarily to the species selected and would vary
considerably with other species. The scorecard use should be
emphasized for comparing individual species rather than for group
generalizations.

This group of species 1S quite diverse 1n theilr visual qualities.
The number of species 1s limited, the number of observations 1s smal!
and variation from the mean is wide. Despite these rroblems the
statistical analysis was sensitive enouah to obtain qood statistical
differentiation.

The analysis of the environmental scorecard for deciduous tree

was not so successful (Table 10). No differences were :ind:cated

rn

or
ease of propagation, soil texture, or temperature adaptat:on. Berter
differentiation between these six species were expected part:cularly

for temperature. Populus tremuloides* 1s grown 1n much harsner

environments than Sorbus aucuparia will tolerate, yet no difference

between these species was determined by the statistical analys:s.

As with groundcovers the group of native species was lower for
ease of transplanting than the combined exotic speciecs (Table 26).
Again, further research and experience with the natives may elimina:e
this difference.

Populus tremuloides* scored lower for lifespan than Acer ginnala

and Sorbus aucuparia. The other three species were not different.

Populus tremuloides* 1s known to be short lived and should be ranked

low as the analysis indicated.



Sorbus aucuparia ranks lower for

maintenance cleanliness factors

than Alnus incana* and Acer ginnala. [t s SUrprising that the messy

fruit of Sorbus did not rank it iower in comparison with the other

three species. A larger sample size might brinc this difference out
more distinctly. In general the natives were more maintenance freo

than the exotics (Table 26).

Populus tremuloides* is adapted to a wider range of soil pH

conditions than 1s Sorbus aucuparia. Differentiation between the

other species 1s poor. Here again a larger sampie size might
distinctly describe the differences in pH adaptability bpetween *iese
S1X speciles.

Scores for drought tolerance range from 1.00 to 3.50 ind:catinc
that none of the species scored :s particularly drouart tolerant. The
ranking of the raw scores indicates tne reliative droucht toierarce o:
each species 1n relation to =he ¢thers. AS a Group the ra-:ve specCies
are more drought tolerant than ttr.e exotics (Table 26).

The scores for flood toierar.ce indicate a wide ranage of
adaptability between these six species. Alnus incana*, Betula

occidentalis* and Acer glabrum* are grouped togetner as the most flooc

tolerant species. populus tremuloides* and Sortus aucuparia scored

significantly lower for flood tolerance than these three species.
The range of light tolerance levels is not well defined by the

statistical analysis. Populus tremuloides* is very intolerant of

shade but is ranked equivalent to Betula occidentalis*, Acer ginnala

and Sorbus aucuparia. All of these other species can tolerate sore

) 1 X
shade, especially Sorbus aucuparia. Alnus incana* and Acer glabrum
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are well adapted to a wide range of light levels and rank one and two

as significantly more adaptive than pPopulus tremuloides*.

Disease and 1nsect resistance scores reflect known qualities for

populus tremuloides* and Sorbus aucuparia. Both of these species are

known to suffer severe damage from insect and disease rests. These

two Species are ranked fifth and sixth for i1nsect and disease

resistance, significant from all four other species for disease

resistance. Sorbus aucuparia scored lower for insect resistance thar

Acer ginnala and Alnus incana*, Populus tremuloides* is the only other

species to score below 3.00 for 1nsect resistance.
In general the natives were nore wind resistant and more lnsect
resistant than the exotic orramentals (Table 2¢).

Because sample sizes for Alnus incana* and Betula occidentalis*

are consistently low, their scores may be less rei:able thar for zhose
species with larger numbers of observations.

Despite their poor performance as a group aesthetically, the
natives  performance environrentally merits their consideration as
Montana ornamentals. Envirornmental overall scores rank the four

natives first (Alnus incana), third (Betula occidentalis), forth (Acer

glabrum), and fifth (Populus tremuloides).

Overall ornamental scores rank Acer ginnala first, Alnus incana*

second, Sorbus aucuparia third, Betula occidentalis* forth, Acer

glabrum* fifth, and Populus tremuloides* sixth. When the commercial

success of Populus tremuloides* 1s considered, the other three native

Montana species exhibit good marketing potential.
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proadleat and Deciduous Shruis

Of the eleven shrubs in thie plant type group three are broadleaf

shrubs, six are native to Montana. Four of these nat ive shrubs rark

in the top group of six shrubs for overall aesthetic qualitiles. These

species then should be stronyly considered for future research, they

are: Ribes aureum*, ranking third for overall value, second ror

flower, third for fruit, fifth for leaf, and fourth for seasonal

characteristics; Rhus trilobata*, ranking fourth overall, second :or

fruit, fourth for leaf, and rifth for seasonal: Ceanothus velutinus*

’

ranking fifth overall, fifth for form, fifth for tlower, sixth for

leaf, and sixth for seasonal; and Cercocarpus ledifoiius*, ranking

sixth overall, sixth for form, s:xth for leaf, and third for seasonal
characteristics (Table 11).

The natives as a group scored lower for form wnich might D
attributed to the lack of native specimens avallaple in cultivazec
settings (Table 27). 1If these species were grown in a cultivatec
setting and maintained for form like the photographed commerciai_.y
available species, their form scores may have been higher.

Three natives (Ribes aureum*, Ceanothus velutinus¥*, and

Philadelphus lewisii*) ranked in the top group for floral

characteristics. The photograph for Ceanothus velutinus* may have
biased this score because it depicted a very showy close-up of tne
Ceanothus flower. The actual floral display is not really as effective

as this photograph indicated. The ranking of Ribes aureum* in this

group certainly warrants attention. Further scorecards should utilize

flower photographs taken from the same aspect.
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For all factors the native philadelphus lewisii* had raw scores

greater than philadelphus x virg:nalils which is commonly planted in

our area, indicating it may oe a better philadelphus species for

Montana.

Seven shrub species ranked together in the highest group for leaf
characteristics. All three broadleaf evergreens are i1n this group,

but somewhat surprisingly rank 2, 3 and 6 witnh Viburnum opulus “Nanum-

ranking as number one. Rhus triiobata* ranked fourth and Ribes

aureum* fifth. These scores indicate that seasonal fall leaf color 1is
a desirable trait when compared to broadleaf evergreens for these :7
evaluators. This contrasts with the coniferous tree ieaf scores where
the Larix fared poorly with :all lear color.

AS a group, botanists scorec all facrors except flower niarer
than the other three evaluator groups (Taple 28).

In general the environmental evaluation showed minimal
statistical distinction between shrub species (Taple 29). Ceanotnus

velutinus* and Purshia tridenta* are more difficult to transplant *han

eight of the other eleven species. Ease of transplanting these two
natives might be increased with further researci. on transplant:ing
methods and container growinc.

Although Philadelphus lewisii*, Ribes aureur* and Rhus triiof:ata*

ranked 1n the top group for ease of transplanting thelr scores may not
accurately reflect success ir. transplanting relative to the exotic
species they are grouped witt:.

Mahonia aquifolium and Viburnum opulus ‘“Manum’ received the

lowest scores for lifespan. These two shrubs scored one and two for
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overall aesthetic value. The conparison of these two categories
expresses the 1mportance of tenmpering aesthetic value with
environmental adaptability when selecting ornamental plants.

Ceanothus velutinus* scored lower than all ten of the other

species for ease of propagation. The difficulty of propagatinag
Ceanothus may be overcome by thorough research, but perhaps research
on the other promising native specles should be emphasized.

Reliable differences betweer species are not 1llustrated for
maintenance/cleanliness, soil texture, soill pH, drought tolerance,
insect resistance, and disease resistance. The native shrubs as a
group scored higher for maintenarce‘cleanliness, drouant tolerarce,
wind resistance, and insect resistance than the exot:c shrubs
(Table 29).

The two species of Ribes sccored nighest for flood tolerance.

Cercocarpus ledifolius*, Rhus trilobata* and Purshia tridentata*

scored lowest. These same three native dryland specles ranked one,
two and three for drought resistance.

Two of the broadleaf evergreens, Mahonia aquifolium and Ceanothus

velutinus* scored very low for temperature range adaptation. These
scores may reflect the need for snow cever to prevent winter ourn on
these two species. All five of the other native species ranked 1n the
top group of eight species for temmperature adaptation.

Light scores accurately reflect the tolerance of these eleven
species to varying light levels.

Ten of the eleven species scored were equal for wind resistance.

The range of these ten scores was only eight-tenths of a point apart.
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The eleventh species was Mahonia aquifolium with a score of 1.75
Sderitllia aquirolium .75,

indicating 1ts extreme susceptibility to winterburn in our climate

Native Montana shrubs scored very well for overall environmental

factors. Ribes alpinum ranked first, Rhus trilobata*

» Ribes aureum*,

Philadelphus lewisii*, and Cercocarpus ledifolius* were 2, 3, 4, and 5

respectively.
Combination of aesthetic and environmental characteristics rank

two natives, Rhus trilobata* and Ribes aureum* one and two for overall

ornamental scores. These scores reinforce the earlier recommendat:on

of these two shrubs for further research.

Juniper Shrubs

No differences between the two Juniper shrubs corparec with this

<

aesthetic scorecard were determirned. The raw sScores were nigher for

Juniperus chinensis ‘Pfitzeriana  for all but form (Table 13).

Nurserymen assigned lower scores for overall, form, and seasonal
factors. Perhaps their scores were influenced by their knowledce of
improved juniper cultivars availaole in the nursery trade (Table 30).

The only statistical diiferences indicated in the environmental
scorecard for Juniper shrubs were for ease of transplantability and
light range adaptability. Juniperus communis* scored lower than

Juniperus chinensis 'Pfitzeriana  for ease in transplantina and higher

In light range adaptability.

The rating of Juniperus comrunis* equal to the very conmon

Juniperus chinensis ‘Pfitzeriana indicates it could compete with this

pPopular ornamental evergreen shrub.



In order to Increase the eftectiveness of the scorecard for

coniferous evergreen shrubs :ihe number of species scored needs to be
greater and the number of observations per factor need to be
increased. The statistical analysis indicates no alterations to the
structure of the scorecard itself.

Several general interpretations from the statistical analysis are
necessary to put the ornamental scorecard 1into perspective. 1In
general the statistical sens:tivity of the scorecard is low. This is
due to the small sample size, to the great variation in the number of
observations, both between species and from factor to factor within
species, and to the wide dev:aticn from the mean. To increase the
accuracy of the statistical analysis a laraer number of evaluators is
required.

The selection of the species themselves also miased the
statistical results. For example, the native species generally were
more drought tolerant than the exotics. This was due entirely to
species selection, most of the natives scored were dryland species.
Aesthetic scores are equally controlled by species selection. As
discussed in the deciduous tree results, flower scores for the native
species were low because of the gpecies scored, not because native
deciduous trees do not have showy flowers.

The scorecard thus becommes & tool for comparison and evaluation
of individual species rather than a method of comparing groups of
Species. Species should be evaluated according to the site criteria
for aesthetic functions, environmental adaptations and cultural

requirements and selected on their ability to fulfill these criteria.
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CHAPTER 5

SUMMARY AND CONCLUSIONS

The literature survey and scorecard surveys conducted as part of
this research have been directed at satisfying the objectives outlined
in Chapter 1. The review of current information available on the
uses, merits and disadvantages of native plants shows that while there
are many positive aspects of native landscaping there are several
disadvantages as well. An ornamental plant should not be selected
solely on the basis of origin but on aesthetic qualities, utilitarian
functions and environmental adaptations that satisfy the reguired
criteria.

The summary of informat:on currently available from the
literature combined with comments gleaned from professional evaluators
participating 1n the scoring process 1s presented 1n Appendix E and
provides information on propagation, cultural requirements, and
environmental adaptations as well as availability and references on
twenty - four plant species native to Montana.

Through the scoring process criteria for selecting ornamental
plants for the nursery trade were established. These criteria were
found to vary by plant type. The scoring process also produced a tool
designed to rate plant species on aesthetic characteristics and
environmental qualities. This tool enables evaluation and comparison

of plant species as ornamentals.
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Aesthetic scores indicate differences that allow evaluation and

comparison of plant species enabling selection of ornamental plants

that fulfill specific visual functions.

Although environmental scores were not obtained in a sample size
large enough to produce reliable statistical analysis, by 1ncreasing
the sample size, environmental and cultural requirement decisions
could be aided through the use of a scoring process. The scores
obtained from this group of evaluators provide a base from which to

select certain native specie:: that exhibit ornamental potential.
For further scoring attempts the following recommendations are made:

1) a minimum of 20 scores 1s necessary for each species in each
category in order to conduct reliable statistical analysis;

2) the scoring scale, to clearly 1indicate the system of positive
versus negative traits shoulc be altered to a -5, -3, 0, 3, 9
scale;

3) evaluators should be carefully i1nstructed i1n correct scoring
procedures and monitored closely tO ensure consistent assigriarion;

4) further score manipulation should be conducted to determire
relative factor weightina values*;

5) groundcover species should be scored for form, flower, fruit,
leaf, and seasonal characteristics all welghted egually;

6) coniferous tree species should be scored for form, leaf (include
detail and canopy photographs), bark, cones (pictured throughout
development ), and seasonal all weighted equally;

* Weights listed are suggested as a basis for further manipulation.
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11)

12)
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vines should be scored for flower, fruit, leaf, and seasonal
weighted 5, 5, 5, and 10 respectively;

deciduous trees should be scored for form, flower, fruit, bark
’

leaf and seasonal weighted 5, 5, 5, S, 5, and 10 respectively.
The weighting of form should ve explored further. A diversity of
species should be scored, exploring the importance of flower and
fruit more extensively.

deciduous and broadleaved shrubs should be scored for form,
flower, fruit, leaf, and seasonal weighted as 10, 5, 5, 5, and 10
respectively;

coniferous evergreen shrubs should be scored for form, fruiz, leaf
and seasonal - weighted as 10, 5, 5, and 10 respectively;

a consumer preference test snould be developed to aiiow
prospective buyers to evaluate these same 44 species on visual
characteristics and establish which species they would nurchase.
This would be the final test of the scorecard. 1t would prov:ide
an indication of which species would compete ecoromically on the
retail market;

further use of this system 1s necessary to determine all of the

modifications required to make a more useful and successful

selection tool.

Although not intended as a comprehensive search for native

ornamentals, several species did rate high in the scores and should be

Considered in further research development. On the basis of the

SCores obtained in this study the following native Montana species
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exhibit potential as ornamentals and are highly recommended for

further research on cultivat:on, vropagation, and marketing methods:

Groundcovers: Antennaria rosea and Eriogonum umbellatum

coniferous Trees: Picea encelmannii and Abies lasiocarpa

Vines: Clematis ligusticifolia

Deciduous Trees: Alnus 1ncana, Betula occidentalils, and
Acer glabrum

Deciduous and Broadleaved Evergreen Shrubs: Ribes aureum
and Rhus trilobata

Coniferous Evergreen Shrubs: Juniperus communis

By examining the scoring proecess and the resulting scores sore
conclusions can be drawn. First, ornamental species can be scored as
long as the inherent subjectivity of the topic 1s recogrized. Second,
a scoring tool has been developec which should aic in the ornamental
selection process by working as a screen to sieve througn native and
introduced plant species and pinpointing those that exhibit h:iah
ornamental potential. And third, by using the scorinc tables as a
matrix, plants that will perform certain functions or fulfill certain
cultural and/or environmental recuirements can be selected. Specles
should be looked at 1ndividually as to their characteristics,
functions, adaptations, and requirements and selected on this basis.

The main objective of any ornamental research is to expand and
diversify the plant palette from which landscapes are painted. The
plants selected from this palette are determined by the design
setting. A designer must consider the character of the surrounding

environment, the design style to be followed, and the plant
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characteristics that will satisfy that stvle of design. The character
of the design dictates the character of the plants within that design.

It is the designer s responsibility to maintain design character by
selecting species which will create and retain this character. With
careful selection native plants that satisfy almost anvy situation can
be selected. This is not to say that only native species should be
considered when selecting ornamentals. To say this would eliminate
thousands of valuable exotic species which grace our landscapes with
their beauty and relieve the monctony which the use of a limited
number of natives would create. But a combination of introduced and
native species which satisfy the harsh conditions of the Montana
climate is desirable. At times it may not be des:rable to go

completely native, but it is always desirable to select harcy,

tolerant species which satisfy tre desired des:ar. criteria.
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Botanic Name Index

Botanic Name

Abies concolor

Ables grandis

Abies lasiocarpa

Acer ginnala

Acer glabrum

Ajuga reptans

Alnus incana

Anaphalls margaritacea
Antennaria rosea
Artemisia cana
Artemisia frigida
Berberis aquifolium
Betula occidentalis
Ceanothus velutinus
Cerastium tomentosum
Cercocarpus ledifolius
Clematis ligusticifolia
Friogonum umbellatum
Humulus lupulus

Juniperus chinensis "Pfitzeriana’

Juniperus communis

larix occidentalis

larix siberica

Lonicera sempervirens
Parthenocissus guinquefolia
Philadelphus lewisii
Philadelphus x virginalis
Picea engelmannii

Picea glauca v. densata
Picea pungens

Pinus contorta v. latifolia
Pinus sylvestris

Populus temuloides
Potentilla tabernaimontanii
Purshia tridentata

Ribes alpinum

Ribes aureum

Rhus trilobata

Sedum spurium

Sorbus aucuparia

Spiraea betulifolia

Syringa vulgaris .
Viburnum trilobum " Compacta
Vinca minor

Page

140,
144,
147,
151,
154,
158,
lel,
164,
167,
170,
174,
215,
177,
181,
185,
188,
192,
196,
199,
201,
204,
208,
211,
213,
218,
221,
224,
226,
231,
234,
237,
241,
244,
249,
251,
259,
262,
255,
266,
268,
271,
273,
276,
278,

308
305
310
319
326
294
321
301
300
299
302
330
322
336
293
331
314
298
315
342
341
325
329
317
316
340
339
306
312
311
309
307
328
295
333
334
338
335
303
323
297
337
332
296
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Common Name Index

Common Name

Page
alpine Current 259, 334
aur Maple 151, 319
antelope Bitterbrush 251, 333
Black Hills Spruce 231, 312
Buckwheat 196, 298
Bugleweed 158, 294
Colorado Spruce 234, 311
common Juniper 204, 341
Common Lilac 273, 337
concolor Fir 140, 308
Curl-leaf Mountain Mahogany 188, 331
Dwarf Cranberrybush 276, 332
Engelmann Spruce 226, 306
European Mountain Ash 268, 323
Fringed Sage 174, 302
Golden Current 262, 338
Grand Fir 144, 305
Hops 199, 315
Lewis Mockorange 221, 340
Lodgepole Pine 237, 309
Oreaon Grape-holly 215, 330
Pearly Everlasting 164, 301
Periwinkle 278, 296
Pfitzer Juniper 201, 342
Pink Pussytoes 167, 300
Quaking Aspen 244, 328
Rocky Mountain Maple 154, 326
Scotch Pine 241, 307
Sedum 266, 303
Siberian Larch 211, 329
Silver Sagewort 170, 299
Skunkbrush Sumac 255, 335
Snowbrush 181, 336
Snow-in-summer 185, 293
Spring Cinquefoil 249, 295
Sub-Alpine Fir 147, 310
Thinleaf Alder 161, 321
Trumpet Honeysuckle Vine 213, 317
Virginal Mockorange 224, 339
Virginia Creeper 218, 316
Water Birch 177, 322
Western Clematis 192, 314
Western Larch 208, 325

White Spirea 271, 297
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APPENDIX B

PLANTS FOR FURTHER SCORING
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Plants for Further Scoring

Atriplex canescens (Pursh) Nutt.

Atriplex nuttalli Wats.

Cornus canadensis L.

Crataequs douglasii Lindl.

Larix lyallii Parl.

Linnaea borealis L.

Lonicera involucrata (Rich.) Banks

Pachystima myrsinites (Pursh) Raf.

Phyllodoce empetriformis (Sw.) D.Don

Physocarpus malvaceus (Greene) Kuntze

Pinus albicaulis Engelm.

Pinus flexilis James

Pinus monticola Dougl.

Potentilla biennis Greene

potentilla hippiana Lehm.

Rhamnus alnifolia L Her.

Rhamnus purshiana DC.

Salix wolfii Bebb

Shepherdia canadensis (L.) Nutt.

Spiraea douglasii Hook .

Taxus brevifolia Nutt.

Thuja plicata Donn.

Tsuga mertensiana (Bong.) Carr.
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NATIVE PLANT SOURCES
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Native Plant Sources

Applewood Seed Co.
P.0. Box 10761, Edgemont Station
Golden, Co 80401

Big Sky Wholesale Seeds, Inc.
p.0. Box 852
Shelby, MT 59474

Callahan-Seeds
6045 Foley Lane
Central pPoint, OR 97502

Clifty View Nursery
Route 1, Box 509
Bonners Ferry, ID 83805

Clyde Robin Seed Co.
25670 Nickel Place
Hayward, CA 94545

Dean Swift Seed Co.
P.O. Box B
Jaroso, CO 81138

Environmental Seed Producers, IncC.
P.0. Box 5904
El Monte, CA 91734

Green Horizons
500 Thompson Drive
Kerrville, TX 78028

Horizon Seeds, Inc.
P.O. Box 81823
Lincoln, NB 68501

Kester ‘s Wild Game Food Nurseries, Inc.
P.0O. Box V
Omro, WI 54963

Little valley Wholesale Nursery
13022 East 136th Avenue
Brighton, CO 80601

Mitsch Nursery, Inc.
6652 S. Lone Elder Road
Aurora, OR 97002
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13. Moses Lake Conservation District ny
goute 3, Box 415
Moses Lake, WA 98837

ISery

14. Native Plants Inc.
9180 So. Wasatch Blvd.
Sandy, UT 84092

15. Nature's Garden, Woodland and Rock Plants
rRoute 1, Box 488
Beaverton, OR 97007

16. Nichols Herb and Rare Seeds
1190 North pacific Highway
Albany, OR 97321

17. Northplan
P.0. Box 9107
Moscow, ID 83843

18. Plants of the Wild
P.0. Box 866
Tekoa, WA 99033

19. Prairie Ridge Nursery
R.R. 2 9738 Overland Roacd
Mount Horeb, WI 53572

20. Schlichenmayer s Oid Farn Nursery, Inc.
5550 Indiana Street
Golden, CO 80403

21. Sharp Brothers Seed Co.
Healy, KN 67850

22. Sisklyou Rare Plant Nursery
2825 Cummings PRoad
Medford, OR 97501

23. Stock Seed Farms, Inc.
R.R. 1, Box 112
Murdock, NB 68407

24. windrift prairie Shop and Nursery

R.D. 2
Oregon, IL 61061

* This list is not all inclusive
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APPENDIX D

TABLES 3 - 30



Table 3. Aesthetic scores for groundcovers

CODE** N FORM* * * FLOWER* * * FRUIT*** [LEAF*** SEASONAL*** QOVERALL****
TOTAL 265  7.57 3.82 2.72 4.05 6.68 70.92
ANMA* 26 5.62A 3.65 B 2. 46A 2.96A 5. 00A 56. 26A
ARCA* 24  6.17A 2.42 2. 38A 3.21A 6.08AB 57.61A
ARFR* 23 6.61ABC 2. 65A 2.48A 4.39 B 6. 26ABC 63.97AB
SPBE* 25  6.32AB 3.88CB 3.08A 3. 36A 6.16AB 65. 14ABC
FRUN* 26 7.92 BCD 3.73 B 2,923 4.23 B 6.77 BC 73.07 BCD
AJRE 23 8.17 CD 4.65C D 2. 35A 4.26 B 6.61ABC 74.65 BCD
POTA 21  8.67 D 4.19CRD) 2,01 4.10 B 6. 282BC 74,96 BCD
ANRO* 25  8.24 CD 3.52 B 3.08h 4.40 B 7.52 BC 76.45 BCD
CETC 24  8.33 CD 4.79 D 2.58A 4.42 B 6.92 BC 77.26 BCD
SESP 25  8.24 D 4.20CBD 2.56h 4.52 B 7.84 BC 78.17 CD
VIMI 23 9.30 D 4.35CBD 3.13A 4.78 B 8.04 C §4.22 D

* Indicates specles 1s native to rontana
** CODE- See Table 1.
*** Porm, flower, fruiltv, leaf, and seasonal scores are hbased upon a perfect score of
10, 5, 5, 5, and 10 respectively.
**** Qverall scores are presented as a percent score using the formula on paee 31.
NOTE: Means followed by the same letter are not significantly different at the .05
level for Tukey's Studentized Range.
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Table 4. Environmental scores for groundcovers

TRANSPLANT*** [ IFESPAN*** PROPAGATE*** CLEANLINESS*** TEXTURE*** PH***
TOTAL 83 4.422 83 4.133 71 4.535 89 3.719 52 3.962 37 3.919
CODE** N MEANS N MEANS N MEANS N MEANS N MEANS N MEANS
ANVA* 4 5.00 C 4 3.75AB 4 4.50AB 5 3.40ABC 4 3.50A 3 3.33n
ARCA* 5 3.80ABC 5 4.20AB 4 4.00AB 6 4.50 C 5 3.80A 3 4.33A
ARFR* 8 4.75 C 8 4.13AB 6 4.67AB 9 3.78ABC S 4.40n 4 4.50A
SPBE* b 4.17ABC 6 4.17AB 3 5.00 B 7 3.43ABC 2 4.50A 2 4.50A
ERUM* 6 3.33A 6 3.50A 5 3.60A 6 3.67ABC 4 3.50A 3 3.67A
SoRE 11 4.36 BC 11 3.73x 10 4.50AB 1l 3.00A 6 4.50A 4 3.75A
pOTA 5 5.00 C 4 3.75AB 5 4.60hB 6 4.50 C 5 3.60A 3 4.004
ANRO* 8 3.63AB 9 3.89AB 7 4.29AB 9 3.33AB 5 3.40x 3 4.002
CET0O 9 5.00 C 9 4.22AB 8 4.62AB 9 3.11n 5 4.20n 4 3.75
SEsp 11 4.82 C 11 4.918 10 5.00B 11 4.27 C 6 4.00% 4 4.00A
VIMI 10 4.50 BC 10 4.50AB 9 4.67AB 10 4.20 BC 5 4.20A 4 3.502

* Indicates species 1s native to Montana
** CODE- See Table 1.
*** Ccores for transplant, lifespan, propagate, cleanliness, texture, pH, are based
on perfect scores of 5.
NOTE: rteans followed by the same letter are not significantly different at the .05
level for Least Significant Differences.
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Table 4 (cont.). Environmental scores for groundcovers

DROUGHT* ** FLOOD*** TEMPERATURE*** LIGHT*** WIND*** INSECT***
TOTAL 57 3.912 51 1.627 58 4.448 58 2.638 57 4.649 52 4.615
CODE** N MEANS N MEANS N MEANS N MEANS N MEANS N MEANS
ANMA* 4 4.25CED 4 1.25AB 5 4.60 C 5 2.00AB 4 4.75 B 2 5.00A
ARCA* 6 4.67 ED S5 1.60ABC 6 5.00 C 6 1.67A 6 5.00B 4 4.50A
ARFR* 6 4.67 ED 6 1.23A 6 5.00 C 5 Z.20AB 6 £.506aB 5 4.560A
SPBE* 3 3.33CB 3 2.00ABC 3 4.33 BC 3 4.33D C 3 4.33AB 3 4.67AL
FRUM* S 4,60 ED 5 1.00A 6 4.50 C 6 2.002B 6 4.83 8 2 5.002
AJRE 6 1.50A 6 2.50 C 6 3.50AB 6 3.83DC 6 3.67A 7 4.142
POTA S 3.20B 3 2.67 C 5 4.40BC 5 3.00 BC 5 4.60AB 4 4.00%
AMRO* 6 S5.00 E 6 1.33a8B 6 4.67 C 6 2.67AB 6 S.00B 5 4£.602
CEl0O S5 4.60 ED 5 1.20AB 5 4.80 C 5 1.60A 5 4.80 B 5 5.00h
SESP 6 £.17C D 5 1.40ABC 5 4.50 C 6 2.00AB 5 5.00 B 9 4.89A
vINI 5 2.80 B 3 2.33BC 5 3.20A 5 4.60D S 4.60AB 6 4.50A

* Indicates species 1s native to Montana
** CODE- See Table 1.
*** Scores for drought, flood, temnperature, light, wind, insect, are based en perfect
scores of 5.
NOTE: Means followed by the same letter are not significantly different at the .05
level for Least Significant Differences.
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Table 4 (cont.). Environmental scores for groundcovers

ENVIRONMENTAL AESTHETIC ORNAMENTAL
DISEASE*** OVERALL**** + OVERALL**** = OVERALL****
TOTAL 51 4.549 71.38 + 70.92 = 74.96
QCODE** N MEANS MEANS  RANK + MEANS RANK = MEANS RANFK
ANMAY Z  5.UUA 77.44 Y + 56.26 11 = 66.85 11
ARCA* 3 5.00A 80.10 4 | 57.61 10 = 68.66 10
ARFR* 5 4.00A 0. d% i 1 03.97 9 = 73,15 9
SPBE* 3 4.33A 81.68 3 ' 65.14 8 = 73.41 7
ERUM* Z 5.00A 74.1 10 ' 73.07 7 = 73.61 6
AJRE 8 3.75A 71.90 1! v 74.65 6 = 3.27 ©
POTA 3 4.33A 79.46 + 74.96 5 = 77.21 4
ANRO* 5 4£.30A 77.85 b + 76.4% 4 = 77.15 5
CETO 5 4.50A 79.55 § + 77.26 3 = 78.41] 3
SESP 9 4£.78A 83.13 ! ¢ 78.17 Z = 80.65 7
VIMI 6 4.33A 79.90 5 84.27 1 = 82.06 1

* Indicates species 1s natlve to Montana

** CODE- See Table 1.

*** Scores for disease are based on perfect scores of 5.

***xx Qverail scores are presented as a percent score using the formula on page 32.

MOTE: Means followed by the same lett er are not significantly different at the .05
level for Least Significant Differences.



Table 5. Aesthetic scores for coniferous trees

FORM* * * BARK* * * RN SEASONAL* * * OVERALL**** ,

TOTAL 251  8.53 3.76 4.09 8.92 84.30

QODE** N MEANS MEANS MEANS MEANS MEANS

LASI 23 7.30A 3.78AB 3.70A 7.39A 73.91A
PICO* 26 7.39A 3. 46A 3. 69A 8.31AB 76. 152
LAUC* 20 5.36AB 3. 73A 4.36A 8.09AB 81.8248
PIGL 25  8.24AB 3.60A 3.96A 9.20 BC 83.33AB
PISY 26 5.15AH i.46 B 3. 904 6.05 BC 54 . T4MB
ABGR* 26 8.69AB 3. 39 4.23A 9.31 BC 65. 36A8
PIPY 26 9.15 B 3.73A 4.23A 9.46 BC 86.46 B
ABLA* 26 9.31 B 3.62A 4. 35A 9.31 BC 86.59 B
ABCO 2 9.23 B 3.81A8 4.31A 9.31 BC 86.84 B
PTEN* 25  9.36 B 4.00AB 4.08k 9.68 C 90.40 B

* Indicates specles 1s native to Montana
** CODE - See Table 1.
*** Form, bark, leaf, and seasonal scores are based upon a perfect score of
10, 5, 5, and 10 respectively.
***x* (Qverall scores are presented as a percent score using the formula
on page 31.
NOTE: Means followed by the sane letter are not significantly different at the
.05 level for Tukey s Student 1zed Range.
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Table 6.

81 4.00 84 4.51 46 4.15 89 4.12 28 3.32

N MEANS N MEANS N  MEANS N MEANS N MEANS

5 3.60AB 6 4.50AB 3 3.67A 6 4.17ABC 2 3.50ABC
10 4.10AB 10 3.80A 6 4.67A 10 3.90AB 3 2.33AB
4 4.50AR 7 4.57AR 34,320 8 3.50A

8 4.63A 8 4.63AB 4 3.50A 8 4.00ABC 3 3.67ABC
12 4.08AR 11 4.55AR 7 4.00A 12 4.00AB 4 4.50 C
4 3.50A 5 4.60AB 3 4.33A 5 4.60 BC 1 2.00A
11 4.09AB 10 4.80 B 6 4.50A 12 4.17ABC 5 4.00A C
7 4.00AB 8 4.63AB 4 4.50A 8 4.88 C 1 3.00ABC
10 3.80AB 9 4.22AB 5 3.40A 9 4.56 BC 4 2.75AB
10 3.60 B 10 4.90 B 5 4.40A7 11 3.82AB 5 2.80AB

Environmental scores for coniferous trees

TRANSPLANT*** LIFESPAN*** PROPAGATE*** CLEANLINESS*** TEXTURE***

* Indicates species 1S native to Montara

** CODE- See Table 1.
**x* GScores for transplant, lifespan, propagate, cleanliness, texture, pH are based on perfect

scores of 5.

NOTE:

Means followed by the same letter are not significantly different at the
.05 level for Least Significant Differences.

PH***
21 3.33

N  MEANS

2 4.50 C
1 1.00A

2 3.00ABC
3 3.33 BC
1 3.00ABC
4 4.25 C
3 3.67 BC
S5 2.60AB



. .
Table 6 (cont.). Environmental scores for coniferous trees

DROUGHT* * * FLOOD***  TEMPERATURE*** LIGHT*** WIND* ** INSECT* * *
TOTAL 41 3.34 39 1.64 40 4.25 39 2.67 34 3.29 62 3.61
CODE N MEANS N MEANS N MEANS N MEANS N MEANS N MEANS
LASI 2 2.00A 2 2.000A 1 5.000 B 1 2.000ABCD 1 4.000A 4 4.000A
PICO* 5 4.00 BC 4 1.250A 5 4.400 B 5 1.800AB 4 3.750A 4 4.000A
LAOC* 2 2.00A 2 1.500A 2 2.500A 2 1.000A 1 3.000A 7 3.714A
PIGL 5 4.60 C 4 1.250A 5 4.800 B 5 3.200 CD 4 3.750A 4 3.000A
PISY 6 4.50 C 6 1.667A 6 4.667 B 6 2.167ABCD 5 3.400A 9 3.889A
ABGR* 1 2.00AB 1 1.000A 1 3.000AB 2 2.000ABC 2 2.000A 4 3.750A
PIPU 6 3.33ABC 7 2.143A 6 4.500 B 6 2.667 BCD 5 3.400A 10 3.400A
ABLA* 3 2.33AB 3 Z2.000A 4 4.000AB 3 3.333 CD 3 2.667A 6 3.833A
ABCO 4 3.25ABC 4 1.250A 4 3.500AB 4 3.250 CD 3 4.000A 5 3.600A
PIEN* 7 2.43NB 6 1.667A 6 4.333B 5 3.800 D 6 2.833A 6 2.833A

*+ Indicates species 1S native to Montana
«#* CODE- See Table 1.
x+x Scores for drought, flood, temperature, light, wind, and insect are based on
per fect scores of 5.
NOTE: Means followed by the same letter are not significantly different at the
.05 level for Least Significant Differences.
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Table 6 (cont.). Environmental scores for coniferous trees.

ENVIRONMENTAL AESTHETIC ORNAMENTAL
DISEASE*** OVERALL**** 4+  OVERALL**** = OVERALL* * * *
TOTAL 57 4.11 69.87 + 84. 30 = 77.02
CODE** N MEANS MEANS  RANK + MEANS RANK =  MEANS  RANK
LASI 4 4.000A 72.21 5 i 73.91 10 = 73.06 8
PO 5 2.3750a CI g 76.15 9 = 7G.96 10
LAOC* 7 3.857A 62.68 9 bt 81.682 GR= 72.25 9
PIGI, 4 4.250n 74 .26 3 + 83,133 7 = 7079 6 <
PISY 8 4.125A 75.19 2 +  84.74 6 = 79.97 3
ABCR* 2 4.5002x 61.97 10 89. 38 S = 3.68 7
PIPU 8 4.375A 76.35 i 884 4 = 82.40 1
ABLA* 5 4.400A 72.61 4 t 88.59 3 = 80.60 Z
ARCO 5 4¢.200A 69.92 6 ¢ 88.04 2 = 79. 28 4
PIE* 6 4.000: 67.7) E v 90.40 1 = 79.06 5

* Indlcates species 1s native to Montana
** CODE- See Table 1.
*x*x  GScores for disease are hased on perfect scores of 5.
**xx  Querall scores are presented as a percent score using the formulas on pages 32
NOTE: Means f{ollowed by the same letter are not significantly different at the
.05 level for reast Significant Differences.



Table 7. Aesthetic scores for vines

OVERALL
CODE** N FORM***  FLOWER*** FRUIT*** [EA[F*** SEASONAL***  AESTHETIC****
TOTAL 83 7.52 3.58 3.51 4.08 6.92 73.11
HULU 23 7.65A 2.50A 2.786h 3.95A 5.91A 65. 342
SL 19 7.26A 5.63 B 5. 0% 4. 054 6.063n8 73.03m8
CLLI* 23 7.13A 4.08 B 4.00 B 3.73A 7.39%°8B 75.2¢c~B
RO 18 g.11~ 2.83A 4.37 13 4,72 8 7.8 B 79.%2 B

*  Tndicates species 18 native to pontana
** (Code - See Tabie 1.
**x*x  Form, tlower, f{ru:it, leaf, and seasonal scores are hased upor. a periect score of
10, 5, 5, 5, and 10 respect 1vely.
*xxkx  Oyerall scores are presented as a vercent score using the formula on page 31.
NOTE: Means followed by the same letter are not significant at the .0% level
for Tukey s Studentized Range.



Table 8 (con’t). Environmental Scores for Vines

ENVIRONMENTAL AESTHETIC ORNAMENTAL
INSECT*** DISEASE*** OVERALL**** + OVERALL**** = OVERALL****
TOTAL 20 3.95 15 4.73 79.17 73.11 76.14
CODE** N MEANS N MEANS MEANS  RANK + MEANS RANK = MEANS RANK
HULA 2 3.00A 1 5.00A 74.03 4 65. 34 4 69.82 4
LOSE 7 4.14A 5 4.60A 78.88 2 73.83 3 76.36 3
CLLI* 3 5.004 3 5.00A 76.00 3 75.26 Z 70.64 <
PAQU* 8 3.63A 6 4.67A 85.77 1 79.52 1 82.65 1

* Indicates species 1S natlve to Montana

** CODE- See Table 1.

*** Scores for insect and disease are based on perfect scores of 5.

**** Qverall scores are presented as a percent score using the formula on page 32.

NOTE: Means tollowed by the same letter are not significantly different at the .05
level for Least Significant Differences.
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Table

CODE**

ACGL*
BEOC*
POTR*
ALIN*

ACGI
SOAU

9. Aesthetic scores for deciduous trees

N FORM*** FLOWER*** FRUIT*** BARK*** [EAF*** SEASONAL*** OVERALL****

131 8.210 3.710 3.820 4.300 4.200 8.350 81.60
7.82 A 3.77 BC 4.05 AB 3.91 A 7.46 A 76.96A
0.00 A  3.14d A 3.27 AB 4.55 B 3.96 A 7.83 AB 77.55A
8.00 A 3.26 A 2.91 A 4.48 B 4.39 A 7.91 AB 79.57A
8.17 A 3.65 A  3.91 BC 4.39 B 32.91 A4 8.7 BC 79.67A
8.84 A 3.90AB 4.21 DC 3.68 A 4.53 A 8.95 BC 85.26AB
8.55 A 4.64 B 4.96 D 4.55 B 4.55 A 9.27 C 91.25 B

* Indicates species 1S native to Montana
** Code - See Table 1.

* k%

* %k k%

NOTE :

Form, flower, fruit, bark, leaf, and seasonal scores are based upon a perfect score of
10, 5, 5, 5, 5 and 10 respectively.

Overall scores are presented as a percent score using the formula on page 31.
Means followed by the same letter are not significant at the .05 level
for Tukey’'s Studentized Range.
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Table 10. Environmental Scores for Deciduous Trees

TRANSPLANT*** [IFESPAN*** PROPAGATE*** CLEANLINESS*** TEXTURE*** PH***

TOTAL 58 4.03 61 2.98 30 4.40 62 3.32 25 3.48 19 3.32
CODE** N MEANS N MEANS N MIEANS N MEANS N MEANS N MEANS
ACGL* 10 3.40A 10 3.10AB 5 4.20A 11 3.46AB 5 3.00A 4 3.50AB
BEOC* 8 3.63A 8 3.00AB 4 4.75A 8 3.13AB 3 3.33A 2 2.50AB
POTR* 14 4.00AB 15 2.33A 7 3.71A 15 3.13AB 5 4.40A 3 4.33 B
ALIN* 6 5.00 B 7 2.86AB 3 5.00A 7 3.86 B 3 3.33A 2 4.00AB
ACGT 8 4.25NB 9 3.33B 4 4.75A 9 4.00 B 4 3.75A 3 3.67AB
SOAU 12 4.25AB 12 3.50 B 7 4.57A 12 2.75A 5 3.00Aa 5 2.40A

DROUGHT* * * FLOOD* ** TEMPERATURE* ** LLIGHT*** WIND***
TOTAI 32 2.41 30 3.17 33 4.30 30 3.20 29 3.76
CODE** MEANS N MEANS 1FANS N MEALS N MEANS
ACGL* 6 1.67AB 5 4.00 C 5  4.20A 4 4.00 B 5 4.40 B
BROC* 4 3.50 C 4 4.25 D 4 5.00A 3 3.00AB 3 <¢.00AB
POTR* 8 2.63 BC T 1.86A B 4.637 8 2.38A 7 2.57A
ALIN* 4 1.00A ¢ 5.00 D 4 54 4 4.00 B 4 4.25 B
ACGI & 3.50 C 4 3.00 BC 5 20N 5 3.20AB ¢ 4.00AB
SOAU 6 Z.33ABC 6 2.17AB 7 4.00A 6 3.33AB 6 4.00AR

* Indicates specles 1s native to HMontana
** COHE- See Table 1.
***x Qecores for transplant, lifespan, propagate, cleanliness, texture, pi, drought,
flood, temperature, licht, wind are pased on perfect scores of 5.
MOTE: Means foliowed ty the same let:or are not significantly different at the .05
level far least Siamii:cant Diyiierences.
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Table 10 (con’t). Environmental Scores for deciduous trees

ENVIRONMENTAL AESTHETIC ORNAMENTAL
INSECT*** DISEASE*** OVERALL**** + OVERALL**** = OVERALL****

TOTAL 46 3.28 47 3.06 70.74 81.60 76.17
CODE** N MEANS N MEANS MEANS RANK + MEANS RANK = MEANS RANK
ACGL* 8 3.63AB 8 3.50 B 70.86 4 76.96 6 73.91 5
BEOC* & 3.33AB 6 3.83 B 72.69 3 77.55 S 75.12 4
POTR* 13 2.92AB 14 2.29A 63.35 5 79.57 4 71.46 6
ALIN* 4 4.258B 5 4.40 B 78.00 1 79.67 3 78.84 Z
ACGI 6 4.00 B 5 4.20 B 76.69 2 85.26 2 80.98 1
SOAU 9 2.56A 9 2.00A 62.86 6 91.25 1 77.06 3

* Indicates species is native to Montana

** CODE- See Table 1.

*** GScores for insect and disease are based on perfect scores of 5.

**** Querall scores are presented as a percent score using the formula on page 32.

NOTE: Means followed by the same letter are not significantly different at the .05
level for Least Significant Differences.
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Table 11.

CODE** N  FORM*** FLOWER* ** FRUIT***
TOTAL 250 7.63 4.01 3.11
PHVI 24 6.17A 4.21 CDE 2.25A
PHLE* 23 7.13AB 4.44  DE 2.44MB
PUTR* 21 7.43ABC 3.81ABCD 2.47AB
RIAL 21 8.38 BC 3.19AB 2.76AB
SYVU 23 8.00ABC 4.78E 2.48AB
CELE* 2z 1-55ABC 3.09A 3. 00ABC
CEVE* 23 7.91ABC 4.26 CDE 2.61AB
RuTR* 24 6.75AB 3. 4GABC 4.42D
RIAU* 24 7.25AB 4.46 DE 3.83D C
VIOP 21 9.14 C 3.95 BCDE 3.24 BC
MAAQ 24 8.50 BC 4.33 DE 4.50D

*+ Indicates species 1s native to Montana.
** CODE - See Table 1.

LEAF***

S SO DD wWww W

SEASONAL***

OO WOM-JOAAO O W,

Aesthetic scores for deciduous and broadleaved evergreen shrubs

.17AB
.14 BCDE
. 52ABC

. 78ABCD
. 36 DE
.39 BCDE
.00 CDE
.17 DE
. 38 DE
.58

OVERALL****

x*x%x porm, flower, fruit, leaf, and seasonal scores are based upon a perfect score of

10, 5, 5, 5 and 10 respectively.

NOTE: C
level for Tukey s Studentized Range.

Means followed by the same letter are not signil

ficantly different at the .05
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Table 12.

Environmental scores for deciduous and broadleaved evergreen shrubs.

TEXTURE***

pH***

TRANSPLANT*** LIFESPAN*** PROPAGATE***
N N  MEANS N MEANS N MEANS

85 4.13 84 3.89 49 4.06
41 8 4.37D C 8 3.50AB 5 3.600 B
42 8 4.75D 8 4.25 BC 4 5.000 B
35 4  2.25AB 5 3.40AB 3 3.667 B
36 11 4.81D 8 4.12 BC 6 4.833 B
39 10 4.60D C 10 5.00 C 6 4.167 B
33 6 3.50 BC 7 4.71 C 3 4.333 B
38 8 1.50A 7 3.28AB 4 1.500A
37 8 4.50D C 8 4.12 BC 4 4.750 B
40 g8 4.50D C 8 3.62AB 6 4.167 B
34 8 4.62D C 8 3.25AB 6 3.833 B
32 6 4.66D C 7 3.00A 2 5.000 B

* Indicates species 1S natilve to Montana.
** CODE - See Table 1.

*** Scores for transplant,

scores of 5.
Means followed by the same letter are not significantly different at the .05

NOTE:

level for Least Significant Difference.

CLEANLINESS* **

N MEANS
89 3.88

9 3.111A

8 4.375 CD
4 5.000 D
10 4.300 CD
10 2.900A

6 4.833 D
7 3.286AB

9 4.556 D
10 4.200 BCD
9  3.556ABC
7 3.286AB

W e N WD =S

Ntﬂ-b-b(w(ﬂ SN 0w Y

3.000AB
3.000A8
5.000 B
4.000AB
4.000AB
4.000AB
3.000AB
4.667 B
4.000AB
3. 250AB
2.000A

lifespan, propagate, cleanliness, texture, pH, are based on perfect

66



Table 12. (con’'t). Environmental scores for deciduous and broadleaved evergreen shrubs.

DROUGHT™ * * FLOOD* ** TEMPERATURE***  LIGHT*** WIND*** INSECT***
CODE** N N MEANS N MEANS N MEANS N  MEANS N MEANS N MEANS
TOTAL 51 3.4l 45 1.98 52 3.87 52 3.23 49 4.39 56 4.07
PHVI 41 5  2.40AB 5 2.40 CD 5 2.60AB 5 2.80 BC 5 4.40 B 4 3.250B
PHLE* 42 2 2.50ABC 7 2.33 BCD 3 4.00 BC 3 2.2228C 3 4.67 B S 480 C 3
PUTR* 35 3  4.33AC 3 1.00A 3 3.67 BC 3 2.002B 3 4.67 B 3 500 C °
RIAL 36 7  3.43 BC 5 3.00E D 6 4.67 C 7 4.71 E 5 4.20 8B 6 4.83 C
SYWU 39 6 4.33DC 5 2.20 BCD 6 4.67 C 6 3.00DBC 6 4.67 B 9 3.00A
CELE* 33 5  5.00D 4 1.00A 4 4.25 C 4 1.50A 4 4.75 B 4 5.00 C
CEVE* 38 3 4.00 DC 3 1.33AB 3 2.67AB 3 3.33DBC 3 4.67 8 4 4.00ABC
RHTR* 37 5  5.00 D 5 1.00A 5 4.60 C 5 3.00DBC 5 5.00 B 6 5.00 C
RIAU* 40 6  2.33AB 5 3.40 E 6 4.50 C 6 4.00 DE 5 4.80 B 4 3.75ABC
VIOP 34 5  2.40AB 4 1.75ABC 6 4.17 C 6 3.83DCE 6 4.50 B 7 3.14A8
MAAQ 32 4 1.50A 3 1.33AB 5 1.80A 4 2.25AB 4 1.75 4 4.25 BC

* Indicates specles is native to Montana.

** CODE - See Table 1.
*** Scores for drought, flood, terperature, light, wind, 1nsect are based on perfect scores of 5.

NOTE: Means followed by the same letter are not significantly different at the .05
level for Least Significant Difference.



Table 12 (con’t). Environmental scores for deciduous and broadleaved evergreen shrubs.

OVERALL + OVERALL = OVERALL
DISEASE*** ENVIRONMENTAL* * * * AESTHETIC**** ORNAMENTAL****

CODE** N N MEANS MEANS RANK MEANS RANK MEAN RANK
TOTAL 58 4.24 74.04 + 74.44 = 74.24

PHVI 4] 5 3.800A  64.12 9 61.31 11 62.72 11
purEx 42 5 4.800A  78.94 4 67.82 10 73.36 6
PUTR* 35 4 5.000n  76.91 7 69. 38 9 73.15 8
RIAL 36 7 4.000A  85.23 1 70.34 8 77.79 3
sywu 39 9 3.778A  77.80 6 72.79 7 75.30 7
CELE* 33 4 4.750A  78.38 5 74.28 6 76.33 5
CEVE* 38 3 4.000A  60.88 10 76.02 5 68.75 10
RHTR* 37 6 4.833A  85.05 2 77.14 4 8l.10 1
RIAU* 40 5 4.200n  79.49 3 79.28 3 79.38 2
viop 34 5 4.2000  70.23 8 83.40 2 76.82 4
MAAQ 32 5 3.800A  57.38 1l 86.78 1 72.06 9

* Indicates specles 1s native to Montana.

** CODE - See Table 1.

*** GScores for disease are based on perfect scores of 5.

***%* Quverall scores are presented as a percent score using the formula on page 32.

NOTE: Means followed by the same letter are not significantly different at the .05
level for Least Significant Difference.

10T



Table 13. Aesthetic scores for juniper shrubs

CODE** N FORM***  FRUIT*** LEAF*** SEASONAL*** QVERALL****
OVERALL 47 8.51 3.77 3.87 8.49 82.05
JuCo¥* o0.52A 3.69A 3. 70A 0.40A §1.45A
JucH 8.502 3.834 3.96A 8.50A 8§2.642

* Indicates species 1S native to Montana
** Code - See Table 1.
***x  porm, fruit, leaf, and seasonal scores are based upon a perfect score of
10, 5, 5, and 10 respectively.
**** (Querall scores are presented as a percent score using the formula on page 31.
NOTE: Means followed by the same letter are not significant at the .05 level
for Tukey's Studentized Range.

0T



Table 14. Environmental Scores for Juniper Shrubs

TRANSPLANT*** [ JFESPAN*** PROPAGATE*** CLEANLINESS*** TEXTURE*** PH***

TOTAL 23  4.52 25 4.24 12 4.00 25 4.36 10 4.10 9 4.11
CODE** N  MEANS N MEANS N MEANS N MEANS N MEANS N MEANS
Juco* 11  4.18A 13 4.39A 6 3.83A 13 4.23a 5 4.40A 4 4.25A
JUCH 12 4.83B 12 4.08A 6 4.17A 12 4.50A 5 8.30A 5 4.00A

NROUGHT***  FLOOD***  TEMDEPATURE®** [ TGHT**x WIND***
TOTAL 13 4.39 13 1.46 13 4.23 13 3.00 14 4.64
CODE** N MEANS N MEANS N MEANS N MEANS N MEANS
Juco* 7 4.43A 6 1.33A 7 4.23A 6 4.00 B 7 4.71A
JUCH 6 4.33A 7 1.57A 6 4.00A 7 2.14A 7 4.57A

* Indicates species 1s native to Montana

** CODE- See Table 1.

*** GScores for transplant, lifespan, propagate, cleanliness, texture, pH, drought,
flood, temperature, light, wind are based on perfect scores of 5.

NOTE: Means followed by the same letter are not significantly different at the .05
level for Least Significant Differences.

tOT



Table 14 (con’t). Environmental Scores for juniper shrubs

ENVIRONMENTAL AESTHETIC ORNAMENTAL
INSECT*** DISEASE*** OVERALL*** * + OVERALL**** = (QVERALL****
oL 17 412 18 3.83 7837 82.05 g0.21
CooE ** N mMERNS N MEANS  MEANS RANK 4 MEANS FANK = MEANS RANK
JUCO* 9 4.11A 9 3.44A 79.28 1 8l1.45 2 80.37 1
JUCH 8 4.13A 9 4.24A 77.45 2 82.64 1 80.05 Z

* Indicates specles 1s native to Montana

** CODE- See Table 1.

*** Scores for insect and disease are based on perfect scores of 5.

***%* Qverall scores are presented as a percent score using the formula on page 32.

NOTE: Means followed by the same letter are not significantly different at the .05
level for Least Significant Differences.

bOT



Native groundcovers versus exotic groundcovers group comparisons for aesthetic scores

Table 15.
OVERALL
CODE N FORM* FLOWER* FRUIT* LEAF* SEASONAL* AESTHETIC**
TOTAL 265 7.57 3.82 2.72 4.05 6.68 70.92
NATIVE 149 6.82A 3.33A 2.74 3.75A 6. 30A 65.48A
EXOTIC 116 8.63 B 4.44 B 2.70 4.42 B 7.18 B 77.90 B
5, 5,

* Form, flower, fruit, leaf, and seasonal scores are bhased upon a perfect score of 10, 5,

and 10 respectively.
Overall scores are presented as a percent scores, using the formula on page 31.
for

**
NOTE: Means followed by the same letter are not significantly different at the .05 level
Tukey s Studentized Range

501



Table 16. Evaluator group comparisons for groundcover aesthetic scores

OVERALL
SONAL* AESTHETIC**
* FLOWER*  FRUIT* LEAF*  SEASONAL® ~ BE="FR7-~
CODE N FORM*  FLOWERT e
———————————————— 70.92
4.05 6.68
7.57 3.82 L B T - T

TOTAL 265 750 S0
—————————————— 7 68.49 A

RSERYMEN -c  7.34a 3.58A 2.61Aa 3.97A 6.47 A ©
NURSERYMEN , :
R 3 72.87 &
DESTGNER/ARCH 85 7.77 A 4.00 AB 2.78 A 4.14 A €.82 2

U 73.19 A
BOTANIST 5 7.93a 4.11 B 2.89a 4.18A  0.30R

68.74 A

HORTICULTURIST 49 7.18 A 3.53 A 2.61 A 3.84 A 6.90 A

F 14 N 4 14

and 10 respectively. res, using the formula on page 31.
re presented as a percent SCOLES, U- : ) level for
. Ove;aé;sSEBE?EWZd tg the same letter are not significantly different at the .05
NOTE: e

Tukey s studentized Range

901



Native groundcovers versus exotic groundcovers group comparisons for environmental scores

Table 17.
TRANSPLANT* LIFESPAN* PROPAGATE* CLEANLINESS* TEXTURE* PH* DROUGHT*
TOTAL 83 4.42 83 4.13 71 4.54 89 3.72 52 3.96 37 3.92 57 3.91
CODE N MEANS N MIEANS N MEANS N MEANS N MEANS | MEANS M IEARNS
NATIVE 37 4.08 A 38 3.95 A 29 4.31 A 42  3.67 A 25 3.80 A 13 4.06 A 30 4.53A
EXOTIC 46 .70 A 45 4.29 A 42 4.69 A &7 3,77 A 27 4.11 A 19 3.79 & 27 3.22 B
FLOOD* TEMPERATURE* LICGHT* WIND* INSECT* HISEAGE#
TOTAL 51 1.63 58 4.45 58 2.6 87 4L 65 3.2 4.62 5 ¢.5
CODE N MEA NS FANS S ANS EANS FEANS
NATIVE 29 i.38 A 32 4.7 3 32 3 77 ] 2l 4.71 20 4.29 A
EXOTIC Z2 1.96 B 20 4.1 B Z 3. 000N 26 4.50 A 31 47T 10 LA 3] 4.80 A
* gcores for Transplant, lifespan, propadate, cleaniiness, texture, pi, drought, fliocd temperature, light,
wind, insect, and diseasSe arws pased Ol deriect scores of 5.
Ver are mifrcant 1y ditferent at the .05 level for

Means followed i
Least Signit

NOTE:

Cam

VoLhie Saine e

.)‘ S ran o

L0T



Table 18. Native coniferous trees versus exotic coniferous trees group comparisons
for aesthetic scores

OVERALL
CODE N FORM* BARK* LEAF* SEASONAL* AESTHETIC**
TOTAL 251 8.53 3.76 4.09 8.92 84. 30
____________________________________________________________________________________ —
&
NATIVE 125 8.62 B 3.63A 4.14A 8.96A 84.50A
EXOTIC 126 8.44A 3.86 B 4.04A 8. 88A 84.10A

* Form, bark, leaf, and seasonal scores are based upon a perfect score of 10, 5, 5,
and .0 respectively.
** (Qverall scores are presented as a percent scores, using the formula on page 31.
NOTE: Means followed by the same letter are not significantly different at the .05
level for Tukey's Studentized Range



Table 19. Evaluator group comparisons for coniferous trees aesthetic scores

OVERALL
CODE N FORM* BARK* LEAF*  SEASONAL*  AESTHETIC**
TOTAL 251 8.53 3.76 4.09 8.92 84.08

—

NURSERYMEN 74 8.24 A 3.76 A 3.96 A 8.78 A 82.27 A ©
DESIGNER/ARCH 80 8.40 A 3.56 A 4.00 A 7.78 A 82.30 A
BOTANIST 48 9.38 B 4.35 B 4.5 B 9.58 B 92.91 B
HORTICULTURIST 49 8.37 A 3.49 A 3.96 A 8.69 A 81.07 A

* Form, bark, leaf, and seasonal scores are based upon a perfect score of 10, 5, 5,
and 10 respectively.
** (Querall scores are presented as a percent scores, using the formula on page 31.
NOTE: Means followed by the same letter are not significantly different at the .05 level for
Tukey s Studentized Range



versus exotic coniferous trees group comparisons for environmental scores.

Table 20. Native coniferous trees

TRANSPLANT* LIFESPAN¥* PROPAGATE* CLEANLINESS* TEXTURE* PH* DROUGHT*
TOTAL 8l 4.00 84 4.51 46 4.15 89 4.12 28 3.32 21 3.33 41 3.34
CODE N MEANS N MEANS N MEANS N MEANS N MEANS M MEANS N MEANS

NATIVE 35 3.91 A 40 4.48 A 21 4.48 A 42 4.07 A 10

OO A 25 3.88 A 47 4.17 A 18

EXQTIC 46 4.07 A
FLOOD* TEMPERATURE* LIGHT* WIND* IMNSECT* DISEASE*
TOTAL 39 l.ed 40 2. 29 39 2.6% 34 3.29 6z 3.61 57 4.1!
CQDiT* VEANS NHS ALY FARS VAN 1EANS
AT 16 1.96 o 00 X 2.59 16 2.94 A 30 3.63 2 283 4.00 A
EXOTIC 43 1.70 & oL 6 A -3 Lo 3.61 4 32 3.59 2 A, 4.21 A
*  Goores ror Transpiant, litesyan, yropacate, coeanlipess, testure, pii, drought, flocd temperature, Ilight,
windg, insect, ang disease are based on per Tecr seares of S,
ree o ogani ficant Yy different at the © level for

NOTE: Means foliGwed Ly Lhe same [nrer al

Leasy signiliilant Dirferd:ies

01T



Table 20.

Native coniferous trees

versus exotic coniferous trees group comparisons for environmental scores.

p—

b—

TRANSPLANT* LIFESPAN* PROPAGATE* CLEANLINESS* TEXTURE* PH* DROUGHT*
TOTAL 81 4.00 84 4.51 46 4.15 89 4.12 28 3.32 21 3.33 41 3.34
CODE N  MEANS N  MEANS N  MEANS N MEANS N  MEANS t! MEANS N  MEANS
NATIVE 35 3.91 A 40 4.48 A 21 4.48 A 42 4.07 A 10 2.60 A 7 2.43 A 18 2.78 A
ENOTIC 46 4.07 A 44 4.55 A 25 3.88 A 47 4.17 A 18 3.72 A 14 3.79 A 23 3.78 B

FLOOD* TEMPERATURE* LICHT* WIND* INSECT* DISEASE*
TOTAL 39 1.64 a0 4.25 39 .67 34 3.29 6z 3.6l 57 4.11
CODE* EANS MEANS " EALS ! EANS EANIS ! EANS
NATIVE 16 1.56 1o .00 A 17 2-99 16 2.94 A 30 3.63 ¢ 28 4.00 A
EXOTIC 3 1.70 A 2 2.40 A ’ .13 2 lo 3.61 A 32 3.59 2 29 4.2 A
* Scores for Transpiant, lifespan, propadare, Ccleanliness, texture, pH, drought, floocd temperature, light,
wWlnd, insect, and disease are based on berloct scores of oo,
NOTE: Means followed LV the same erter are not siarficant Iy different ar <he .05 level for
Leas: Sianiiicant Ditferences,



Table 21. Native vines versus exotic vines group comparisons for aesthetic scores

OVERALL
CODE N FORM* FLOWER* FRUIT* LEAF* SEASONAL* AESTHETIC**
TOTAL 83 7.52 3.52 3.51 4.08 6.92 73.11
NATIVE 41 7.56A 3.54A 4.12 B 4.17A 7.61 B 77.14 B
EXOTIC 42 7.48A 3.50A 2.90A 4.00A 6.24A 69.18A

* Form, flower, fruit, leaf, and seasonal scores are based upon a perfect score of 10, 5, 5, 5,
and 10 respectively.
Overall scores are presented as a percent scores, using the formula on page 3l.

NOTE: Means followed by the same letter are not significantly different at the .05 level for
Tukey ‘s Studentized Range

* %



Table 22. Evaluator group comparisons for vine aesthetic scores

OVERALL
CODE N FORM* FLOWER* FRUIT* LEAF*  SEASONAL*  AESTHETIC**
TOTAL 83 7.52 3.52 3.51 4.08 6.92 73.11
NURSERYMEN 18 7.00 A 3.50 AB 3.67 A 4.06 AB 7.11 A 72.38 AB
DESIGINER, ARCii 29 7.86 A 3.55 AB  3.55 A 4.03 AB 6.76 A 73.99 AB
BOTANIST 18 7.78 A 4.06 B 3.78 A 4.50 B 7.56 A 79.04 B
HORTICULTURIST 18 7.22 A 2.94 A 3.00 A 4.78 A 6.33 A 66.50 A

* Form, flower, fruit, leaf, and seasonal scores are based upon a perfect score of 10, 5, 5, 5,
and 10 respectively.
** (Qverall scores are presented as a percent scores, using the formula on page 31.
NOTE: Means followed by the same letter are not significantly different at the .05 level for
Tukey ‘s Studentized Range

ClT



Table 23. Native vines versus exotic vines group comparisons for environmental scores

TRANSPLANT* LIFESPAN* PROPAGATE*  CLEANLINESS* TEXTURE* PH* DROUGHT*

TOTAL 29 4.66 31 4.39 22 4.64 32 3.47 17 4.06 12 4.00 21 3.33

CODE N  MEANS M MEANS N MEAMNS N  MEANS N MEANS M MEALNS N  MEANS

NATIVE 15 4.73 A 17 4.47 A 11 4.82 A 18 3.39 A 10 4.10 A 7 4.14 12 3.50 A

EXOTIC 14  4.57 A 14 4.29 A1l 4.406 A 14 3.97 A 7 4.00 & 8 2.38 x 11 4.09 A
w

FLOOD* TEMPERATURE* LIGHT* WIND* [NSECT* DISEASE*

TOTAL 17 2.34 23 4.44 2 3.86 20 3.95 12 3.95 15 4.33

CODE N IEANS MEANS “ALIS FEANS N MEANS ! IEALS

MATIVE 9 2,1l A 12 4.75 A 12 4.17 A 11 3.90 A 11 £.00 ~ 9 £.89 B

ENOTIC 10 3.50 A G $.00 A ! .09 A 9 1.00 A 9 3.89 & 6 3.50 A

*

Scores for Transpiani, Litespan, provacats, cieanliness, texture, pH, drougn-, riood temperature, light,
wind, insect, disease are hased on pertecs

NOTE: Heans followed by the sane
Least sSwgnificant D

scores of 95,

ierter are not significantly different at the .05 level for
jrerences.,



Table 24. Native deciduous trees versus exotic deciduous trees group comparisons
for aesthetic scores

OVERALL
CODE N FORM* N FLOWER* N FRUIT* BARK* LEAF* SEASONAL* AESTHETIC**
TOTAL 131 8.21 109 3.71 131 3.82 4.30 4.20 8.35 81.60
NATIVE 90 8.00 A 41 3.35 A 90 3.47 A 4.37 A 4.04 A 8.00 A 78.46 A
EXOTIC 41 8.68 B 68 4.29 B 4] 4.61 B 4.15A 4.54 B 9.12 B 88.48 B

* Form, flower, fruit, bark, leaf and seasonal scores are based upon a perfect score of 10, 5, 5,
5, 5, and 10 respectively.
**  (Qverall scores are presented as a percent scores, using the formula on page 3l.

NOTE: Means followed by the same letter are not sienificantly different at the .05 level for
Tukey s Studentized Range



Table 25. Evaluator qgroup comparisons for deciduous tree aesthetic scores

OVERALL
CODE M FORM* N FLOWFER* N FRUTIT* BARK* LEAF* SFASOMAL* AFRSTHETIC**
TOTAL 131 §.21] 109 3.82 131 4.298 4.20 4.20 8. 39 381.60
MURSERYMEN 28 7.836 A 23 2.87 AB 28 3.81 AB 4,21 4.25 A 8.79 BC 8z.31 AR -

—

DESICNER APCEH 45  8.44 A 27 1.49 AR 45 3.84 AP 927 A 4.20 % §.G4 AR 80.98 AB .
BOTANIST 27 8.07 A &2 4.31 R 27 4.30 R 4.56 A 4.41 A 9.11 C 88.27 B
HORTTICULTIRIST 31 7.81 n 27 3.37 A 31 2,390 419 A 3.97 ¢ 7,74 A 76.05 A

* porm, flower, fruit, vark, leaft, and soasonal

and 10 respectively

**  Overall scores are vresented as & rercent scores, usinn the formula on paage
slanificantly differens ar the

MOTE:  Means followed by the sare letoor are o

1
~gkev s Studentired Ranae

scores are bhased upon a rerfect



“Table 26. Native deciduous trees versus exotic deciduous trees group comparisons for environmental scores

TRANSPLANT* LIFESPAN* PROPAGATE* CLEANLINESS* TEXTURE* PH* DROUGHT*
TOTAL 58 4.03 61 2.98 30 4.40 62 3.32 25 3.48 19 3.32 32 2.41
CODE N MEANS N MEANS N MEANS N MEANS N MEANS N MEANS N MEANS

NATIVE 38 3.92 A 40 2.75A 19 4.26 A 41 3.34 A 16 3.56 A 11 3.64 A 22 2.23 A

EXOTIC 20 4.25A 21 3.43B 11 4.64 A 21 3.29 A 9 3.33A 8 2.88A 10 2.80 A
FLOOD* TEMPERATURE™ IIGHT* WIND* INSECT* DISEASE*

TOTAL 30 3.17 33 4.30 30 3.20 29 3.76 46 3.28 47 3.06

CODE N MEANS N MEANS M MEANS N MEANS N MEANS M MEANS

NATIVE 200 3.50A 21 4.43A 19 316 A 19 2.63A 31 3.36A 33 3.18 A

EXOTIC 10 2.50A 12 4.08A 11 3.27A 10 4.00 A 15 3.13A 14 2.79 A

*

Scores for Transpiant, lifespan, propaaate, cleanliness, texture, pH, drought,

wind, insect, disease are based on perfect scores of 5
NOTE: Means followed by the same letter are not significant ly different at the .05 level for
Least Significant Differences.

flood temperature, light,



Table 27. Native deciduous and broadleaved evergreen shrubs versus exotic

deciduous and broadleaved evergreen shrubs for aesthetic scores

OVERALL

CODE N FORM* FLOWER* FRUIT* LEAF* SEASONAL*  AESTHETIC**
TOTAL 250 7.63 4.01 3.11 3.94 7.36 74.44
NATIVE 137 7.33 A 3.93 A 3.15 A 4.01 A 7.55 A 74.12 A
EXOTIC 113 8.00 B 4.12 A 3.05 A 3.86 A 7.12 A 74.84 A

* Form, flower, fruit, leaf, and seasonal scores are based upon a perfect score of 10, 5, 5, 5,
and 10 respectively.
**  (Qverall scores are presented as a percent scores, using the formula on page 3l.

NOTE: Means‘followed by the same letter are not significantly different at the .05 level for
Tukey s Studentized Range

LTT



Table 28. Evaluator group comparisons for deciduous and broadleaved
evergreen shrub aesthetic scores

OVERALL
CODE N FORM* FLOWER* FRUIT* LEAF* SEASONAL*  AESTHETIC**
TOTAL 250 7.63 4.01 3.11 3.94 7.36 74.44
NURSERYMEN 55 7.13 A 4.09 A 2.93 A 3.78 A 7.26 A 71.74 A
DESIGNER/ARCH 84 7.24 A 3.88 A 3.16 AB 3.88 A 7.14 A 72.48 A
BOTANIST 53 8.72 B 4.206 A 3.53 B 4.42 B 8.38 B 83.72 B
HORTICULTURIST 58 7.69 A 3.90 A 2.83 A 3.74 A 6.83 A 71.37 A

* Form, flower, fruit, leaf, and seasonal scores are based upon a perfect score of 10, 5, 5,

and 10 respectively.
** (Overall scores are presented as a percent scores, using the formula on page 3l1.
NOTE: Means followed by the same letter are not significantly different at the .05 level for

Tukey s Studentized Range

S5/

a7



Table 29. Native deciduous and broadleaved evergreen shrubs versus exotic deciduous and broadleaved
evergreen shrubs for environmental scores

TRANSPLANT* LIFFESPAN* PROPAGATE* CLEANLINESS* TEXTURE* PH* DROUGHT*
TOTAL 87 4.13 86 3.85 50 4.08 91 3.86 26 3.69 28 3.68 51 3.41
CONE N MFANS N MEANS M MFANS M MEANS M MFAMS N MEAMNS N MEANS

NATIVE 41 3.59 A 43 3.86 A 23 3.96 A 43 4.30 B 15 3.87 A 9 a.11 » 22 3.00 2

FXOTIC 46  4.61 B 43  3.84 A 27 4.19 A 48 3.46 A, 21  3.57 A 19 2.47 A 29 3.96 A

FLOON* TEMPFRATURE* LIGHT* WIND* INSFCT* DISEASE*

TOTAT, 45 1.9 52  3.87 5& 3.23 49 4,39 58 £4.10 60 4.17

QODE N OMEANS N OMEANS g MEANS N MEFANS Mo OMFTS N MFANS

NATIVE 21 1.7 A 22 3.79 A 22 2.86 ? 21 4.76 B 25 4.64 B 26 4.46 7

EXOTIC 4 2e2) A 20 .00 A 30 2.50 A 28 4.11 A 32 3.70 A 24 3.9¢4 A

* Scores for Transplant, lifecpan, propaagare, cleaniiness, teyrure, pH, droucht, flood teimperature, liaht,

wind, insect, disease are based on nerioec: acores of 9,
MOTE:  Means followed by the sane | croare not cranriicantly different at the .08 level for
Least Sianifican: M fraronoes

iy} e

oTT



Table 30. Evaluator group comparison for juniper shrub aesthetic scores

OVERALL
CODE N FORM* FRUIT* LEAF* SEASONAL* AESTHETIC**
TOTAL 47 8.51 3.77 3.87 8.49 82.05
NURSERYNEN 9 6.69 A 3.56 A 3.56 A 6.76 A 65.89 A
DESICNERARCH 16 8.85 B 3.62A  3.94 A 8.75 @ §3.95 B ¥
BOTANIST 10 8.60 AB  4.30 A 4.10 A 9.20 B 87.33 B
HORTICULTURIST 12 9.17 B 3.67A  3.83 A 8.83 B 85.00 B

* Form, fruit, leaf, and seasonal scores are based upon a perfect score of 10, 5, 5,
and 10 respectively.
** (Qverall scores are presented as a percent scores, using the formula on page 31.
NOTE: Means followed by the same letter are not significantly different at the .05 level for
Tukey ‘s Studentized Range
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APPENDIX E

THE ENVIRONMENTAL SCORECARD
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The EnVironmenta] Scorecard

The following Appendix presents information related to the

Environmental Scorecard. In order of appearance are-

1) The evaluator request letter and matrix-

2) An example Scorecard, 1llustrating the content and format of

the Scorecards received by evaluators:

3) A list of evaluators who participated 1in the scoring process;

4) ¢gpecies information.

The species information pages contain information sent to the
evaluators, evaluator comments gleaned from returned Scorecards
(referenced by evaluator names as listed on Page 139), and additional
information compiled on the native species. This additional material
includes information on current use and value, sources of description,
availability (referenced to addresses appearing in Appendix C),
habitat types, and native ranges.

Where information available from the literature is not presented,
it was not listed in the references reviewed by this research.
Evaluator comments are listed only when they were written on returned

Scorecards. No verbal comments are included.
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Evaluator Request Letter

January 28, 1985

Shelly Bruce
P&SS Dept., Leon Johnson Hall

Montana State University
Bozeman, Montana

pear Sir/Madam:

I am a graduate student at Montana State University pursuing a
research project which evaluates the ornamental potential of a
number of plant species native to Montana. With the increased
avareness and interest 1n native w»nlants which has taken place during
the past decade, there has been an 1increased demand for natives at
the retail level. Here in Montana certain native species have become
very popular and are commonly available, often in improved forms:
Green Ash (Fraxinus pennsylvanica), Quaking Aspen (Populus
tremuloides), Shrubby cinquefoil (Potentilla fruticosa) and Red Twig
pogwood (Cornus sericea).But the selection of other native species
for exposure seems to be a very arbitrary anc subjective process. A
species one author or researcher thinks has good ornamental potential
my be another’s "trash tree".

The problem I hope to resolve is this subjective method of plant
selection. Through the use of two complementary ornamental
scorecards, one on aesthetic qualitles, the other on environmental
factors, a sound, objective kasis for the selection of desirable
species will be presented.

I am currently assembling a panel of professional evaluators to
assist me with my Environmental Scorecard. This system will evaluate
4 different plant species on various cultural requirements, cultural
problems, and adaptations, using a numeric scale. Approximate time
commitment would vary with the number of plants and categories you
evaluate. The project will run from
now through September, 1985.

Enclosed is a matrix including the 44 species that I am
eValuating. Included are species native to the northwest which have
Potential as ornamentals and species which are currently.popular mll
the Montana retail market. Fach species will be scored in each of
Citegories. These categories are described on the enclosed sheet

‘ . ne
titled Instructions and Guidelines for %M'flghggi Sgnizmg? a
wit - - ‘ ‘{ence with any © ,

h your organization), has experien % d would like to

closely related plant in any of the categories, an
' ) : ‘ ' se
Participate in this project, please check those species in tho
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ategorieS you feel personally qualified to evaluate. Do not check
: ecies O e not Cnar you have not had personal experience with.
;pmerrbef' you are not Scoring at this time.

e

: You will be sent the
actual scorecara for those plants and categories that vou check here

st a later cate.

when vou nave checked each sbecies in each cateqgory

he matrix to me using the enclosed envelope. Thank you for your time
t‘d for sharing your krowledge with me. 1711 be glad to share the
%rilnal results with you 1 you are interested.

please return

I feel this is an exciting opportunity to share and compile much
information on several of our native species. It is this type of

' at | agate and grow
: tion that is needed to enable Srowers to propagate
igics)?zpecies in order to make tnem available on the retail market.

Sincerely,

Shelly =. Bruce
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Check only those species categories you are to score.

TRANSPLANTABILITY

EVERGREEN TREES

Abiles grandis

LIFESPAN
PROPAGATION

MAINTENANCE/

CLEANLINESS

SOIL:PH AND TEXTURE

EXPOSURE

ADAPTABILITY

MOISTURE REGIME

INSECTS

DISEASE

Picea engelmannii

Pinus contorta v. latifolia

R e

I ESSRERT- T - -l

|

Ables concolor

Picea glauca v. densata

- - —— — 4

Picea pungens

EVERGREEN SHRUBS

Juniperus communis

Juniperus chinensis Pfitzeriana’

DECIDUOUS TREES

Acer glabrum

Alnus 1ncana

Betula occidentalis

Larix occidentalis

Populus tremuloides
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Sorbus aucuparia ' !
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DECIDUOUS SHRUBS
Ceanothus velutinus 1
Cercocarpus ledifolius !
Purshia tridentata ;
Rhus trilobata !
Ribes aureum I
pr— - e ! {

Berberis aquifolium

Philadelphus x virginalis

Ribes alpinum

Syringa vulgaris

Viburnum trilobum “Compacta’

GROUNDCOVERS

Anaphalis margaritacea

SN N ——-— SE—— K

Antennaria rosea

Artemisia cana




Artemisia frigida
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TRANSP

LIFESPAN

PROPAGATION

MAINTENANCE/

CLEANLINESS

SOIL:PH AND TEXTURE

MOISTURE REGIME

ADAPTABILITY

EXPOSURE

INSECTS
DISEASE

Eriogonum umbellatum

Spiraea betulifolia

Ajuga reptans

Cerastium tomentosum

Potentilla tabernaimontanii

Sedum spurium

Vinca minor

VINES

Clematis ligusticifolia

Parthenocissus quinquefolia

S

Lonicera sempervirens
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Shelly g. Bruce

P&SS Dept ., 1.con
MONnt ana State Uni
BOZeman, Montana 59717

Johnson Hall

peal ST /Madam:

A few months ago I contacted you concerning an Environmental
gorecard evaluating several plant species native to Montana and
swaalcmharspec1es commonly used as ornamentals in Montana
Jandscapes. leagreeq to act as an evaluator for this scorecard.
qome problems arose which delayed ;he release of the scorecard until
- I apologize for any inconvenience this may have caused you.

enclosed are evaluation sheets on each plant you agreed to score.
gach sheet 11sts each category you checked on the matrix for each
sm@esymjfehaquallfled to evaluate.' Information I have compiled
from available literature has been outlined on each category. Please
gweeadnsnges your own personal score 1n each category highliahted
wsing the attached quidelines. The literature information is made
wailable only as a reference for your additional comments. Any extra
information and input you can cont.ribute 1is welcomed and greatly
apreciated. It is your valuable experience that will make this a
siccessful and valuable tool. I, in turn, am happy to share any
information and sources I have available on any of these spec:es with
you. The bibliography 1s enclosed for veur infermation and 1S yours

to keep.

When you have scored each species 1in each category please return
the sheets to me using the enclosed envelope. I would appreciate :.ts
return by July 3 if at all vossibie. Thank you for your time and for
sharing your knowledge with me. I 11 be glad to share the final
results with you if you are interestea.

Sincerely,

shelly E. Bruce
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qscructions and guidelines ‘or evaluation.
structlzE ~o_bation .

gvaluate each species on the followinc cualities as defined

oecles wWilli be rateg 1, 2 3 i
A species H €d 1y 2, 3. 4; or 5 as described beloy.

you will be scorin¢ only tnose catecorie

pelow.

S highlichted in vellow.

These are tne cateccries you checked in the oricinal ratrix.

sepenber, 1 @m looking for your own personai evaluastion of each

species based on your experience anc knowledce. The information from

the literature is provideG only to clarify what your score should be

pased on ancé to act as a reference for your additionel comments. This

information is basec on several common, reliable plant referencss.

When no informetion 1s prroviced this 1indicates a lack of reference

material on this particular subject. It is in these cases that vour
gdditional cormerts will be narticularly vsluatie.

Describec below are the categories each species will be scorec

n

on. Please review tnese cefinitions and exrclanations carefully soO as

to make evalueticns consistent with tnose of ry other professicnal

evaluators.

TRANSPLANTASILITY: Ease and success of transplanting.

-t

0=No knowledge of this species. .
l=Poor success. Difficult to traasplanc.
2=

3=Moderate success.
d=

Ssmxcellent success. Easily trersplantedc.
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_,
Hh
(0]

cppri:  Life of gquality ornanenta B _
E—'&A" - * ntel Characteristics for this
s mlank T-fa e\r()ect: < g R
2e or L.)l().rl\_ . (A_I-A P Al GNCLe’S var ac - ‘ .
Y 7 accoraing tc niant type:

" shrub vs. groundcover. Score each

tree
Shecies accoraling to plant
e, DO nct compare dlfferant types,)

0=%0 KI"OWl’-’O(e or this specics.
—Sncr\_ ].'I ESpOrA .

')_
3—Ff.OdefaL€ lifespan.
l=

s;pong lifespan.

DpOPAGATICN: Ease of semnual endsor asexua? propacation.
PROFRGAL IV

(=N knowledge cf this snecies.
J=Poor success. Difficult to nropacate.

)=
3=Moderate success.
=

=Excellent success. Easy to propacate.

FAINTENANCE/CLEANLINLSS:  Ancunc of 1édor recuired to maintailn tne

specimen in sacisfactorv concit:on. This inciuces the chemical

contzol of insects and cdisease. Aount ©f litter ccreatec oy the plant
(fruit, oranches etc.), and abilicy to coimpete with weeds auring
establishment or greundsoverc.

0=No knowledge of this snecies.
lploh maintenance recuirernercts axo/cr nign 1l

(T

ter.
Hocerate mainterance recuirampen:s end/or mocerate litter.
*Lov naintenance recuirerments and/or low licter. Care iree.

QL AnAPTABILITY:

%Kture: Clay VS, SE‘ﬂd‘_f ] gf SIS L l\/
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=10 knowledge of this species.

|2Narrow range of adaptability. Extreme SO1l amendment

for plant survival. required
g:moderate range of adaptability.

S .

qide range of adaptability.  [ittle .

5're<1uired for plant survival. °f no soil  amendment

pi: Acidic vs. alkaline.

(=No knowledge of this species.

J=Narrow range of adaptability.
for plant survival.

2=

jModerate range of adaptability.

b=

S=¥ide range of adaptability. Little or no soil amendment
required for plant survivadl.

Extreme soil amendment required

WISTURE REGIME ADAPTABILITY

Drought Tolerance: Survival of plant in hot dry environment.
Hichtshoe references to urban cdrcucht-heat resistance correlate to
drought tolerance.

0=No knowledge of this species.

l=Not tolerant. Ppoor survival in dry condgitions.
)=

JModerate tolerance.

4=

=Very tolerant. Good survival in dry conditions.

Flood Tolerance: Survival of plant 1n wet, boggy conditions.

0=No knowledge of this species. o
l=Not tolerant. poor survival in wet, boggy conditions.

-

L31=Moderate tolerance.

*Very tolerant. Good survival in wet, boggy conditions.
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pOSURE:

mperature‘ survival of plant in extreme temperatures Survival of

plant in extreme exposures and range of exposure a plant is adapted

Hightshoe, Dirr, and

A
. fortus III use the U.S.D.A. Hardiness Zones.

peilly and Wyman use the Arnold Arboretum Har@iness zones. References

sron Casement refer to adaptability of this plant for use in the
3r00KS ¢ Alberta area. The similarity of climate between the Brooks
region and parts of Montana and the many ornamental plants common to
hoth regions allow us to use these Brooks, Alberta recommencations as
3 reference guide to new species for Montana landscapes. Elevation
information from Van Dersal may trovide some indication as to the
range of climatic conditions to which this plant 1is tolerant.

0:No knowledge of this species.

l-Poor survival 1in extreme temperatures. Narrow range  of
adaptability.

2=

JModerate survival in extreme temperatures.
t=

56ood survival in extreme temperatures. Wide range of
temperature adaptability.
light: Survival of plant in extreme light conditions. Hightshoe

shade index values are defined as 8-10 very tolerant of shade; 6-7.9

tolerant; 4-5.9 intermediate: 2-3.9 intolerant; 0-1.9 very intolerant.

0=No knowledge of this species. |
INarrow adaptive range to different light levels.

~

Mioderate adaptive range to different light levels.
=

lide adaptive range to difrerent light levels.
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. Susceptibility to wind damaaqe.
ind- J
owlecge of this species.

o kD -
(-0 rely susceptible to wing damage.

l,gxtre

%;,wderately susceptible to wind damage.

gigxtreme resistance to wind damage.

GECTS: qusceptibility of the species to insect problems.

(=0 knowledge of this species.
J-gpecies 15 susceptible to insect problems. Insect control
requirements are high.

r _
cpecies has moderate resistance to insect problems.

4=
s-gpecies 1S resistant to insect problems. Insect control regulirements

are low.

DISEASE: susceptibility of the species to disease problems.

(-0 knowledge of this species.

l=Species 1S susceptible to disease problems. Disease control
requirements are high.

2=

:gpecies has moderate resistance to disease problems.

b=

s-gpecies is resistant tO Jisease problems.
requirements are low.

Disease control
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EXAMPLE SCORECARp

geientific Name: Ables concolor (Gord. g '
foree o Glend.) Lindl. ex

common Name(s): Concolor Fir, White Fir

Transplantability:

Information available from the literature: Good success
when transplanting young trees. Larger old trees are
subject to desiccation (Sutton,1974). Transplants readily
as small B&B tree in spring (Hightshoe, 1978).

poes your experilence agree with the above information?
Comments?

Your personal score (circle one): 1 2 ] 4 5

Lifespan:

Information available from the the literature: Long-lived
(Sutton,1974; van Dersal,1938; Hightshoe, 1978).

Does your experience agree with the above information?

Comments?

Your personal score (circle one): 1 2 3 4 5

Propagation:

Information available from the literature: Seeds; hormonal,
vegetative (Sutton, 1974). Minimum seed bearing age 1S
40. Seeds are produced every 2 to 4 years (Schopmeyer,
1979; van Dersal, 1938). Fruit ripens in September-
October, seed dispersal in September-October. Cone ripe
with a specific gravity of .85. Seeds require cold,
moist stratification at 34 to 41F for 14-28 days
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(Schopmeyer, 1979). Stratifijcat;

(Dirr, 1983). Germination is ééfgeg(ﬁ 3853?11? av 41 F
spring. Seedlings may be protected by a mulchy iown in
or straw 1/2-2" deep. Seedlings outplanted at 3~3peat
years (Schopmeyer,1979). cuttings taken in Decemb
treated with 100 ppm IBA/24 hr. soak followed b pf,r 0
gL-talc, 1:1. Cuttings taken in January treateé wiit/g n

.8% IBA talc. Cuttings taken in March treat '
ppm IBA 24 hr. soak (Dirr, 1983). ed with 100

poes your experience agree with the above information?

comments?

Your personal score (circle one): 1 2 3 4 5

Maintenance/Cleanliness:

Information available from the literature: Low maintenance
requirements (Sutton, 1974). Cone shatters soon after
maturing 1n September (Van Dersal, 1938).

Does your experience agree with the above information?

comment s?

Your personal score (circie one): 1 2 3 4 5

Soil Adaptability:
Texture:

Information available from the li;erature: Dislikes
heavy clay soils (Dirr, 1983; ngbtshoe, 1978) .
Moderately coarse to moderately fine; gravelly and
sandy loams, medium loams (Hightshoe, 1978) .

. : 1 2
Does your experience agree with the above information:

Comments?

Your personal score (circle one):
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pti:

Information available from the liters i .
soils; pH 4.0-6.5 (Hightshoe, 199g) -~ Prefers acidic

Does your experience agree with the apove informakion?
comments?

your personal score (circle one): 1 2 3

Moisture Regime Adaptability: 10-20" annual rainfall (van Dersal,
1972). Moist to dry (Hightshoe, 1978).
Drought Tolerance:
Information available from the literature: Moderate to
good 1f well established (Sutton, 1974). Good (van
Dersal, 1938). Intermediate drought-heat resistance
(Hightshoe, 1978).
Does your experience agree with the above information?

comments?

Your personal score (circle one): 1 2 3 4 5

Flood Tolerance:

Information available from the literature: Intolerant
(Hightshoe, 1978).

Does your experience agree with the above information?

comments?

Your personal score (circle one): 1
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grposure:

Temperature:

Information available from the 1itey
ature: _
persal, 1972). Zone 4a (Hightshoe , 1538).2023ng 2 (van

(Hortus, 1976). Range from 7,500- AN
(Kelly, 1970). 0-10,000" in colorado

poes your experience agree with the above information?

comments?

your personal score (circle one): 1 2 3 A .

Light:

Information available from the literature: Tolerant of
shade in youth, but prefers sun (Sutton, 1974). Will
tolerate some shade (van Dersal, 1972). Sun or shade
(van Dersal, 1938).

Does your experience agree with the above information?

comments?

Your personal score (circle one): 1 2 3 4 5

Wind:

Information available from tne literature: Subject to
windfall, frequent danmage (Hightshoe, 1978).

Does your experlience agree with the above information?

comments?

Your personal score (circle one): 1 2 3 4 5

Insects:

19+ on species

Information available from the literature:
Infrequent

(Sutton, 1974). None serious (Dirr, 1983).
suscept ibility (Hightshoe, 1978).
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poes your experience agree with the above information?
comments?

your personal score (circle one): 1 2 3 4

pisease:

Information available from the literature: Mistletoe,
heart rot (Preston, 1968). 24+ on species (Sutton,
1974). None serious (Dirr, 1983). Infrequent
susceptibility-few problems (Hightshoe, 1978).

Does your experience agree wWith the above information?

comments?

your personal score (circle one): 1 2 3 4



' All species were given a score based on the 1in
from the literature for each category
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Environmental Scorecard Evaluators

Mr. Clayton Berq
valley Nursery
p.0. Box 4845
Helena, MT 59601

Mr. Jerry Cashman
Cashman Nursery
252 Estes Lane
Bozeman, MT 59715

pr. Reuben A. Dietter
57 Marilyn Drive
Missoula, MT 59801

Dr. George Evans

Plant and Soil Science Dept.
Montana State Universitv
Bozeman, MT 59717

Mc. Jim Heisel

Heisel Springhill Nursery
4463 Springhill Road
Bozeman, MT 59715

Dr. Gary Hiahtshoe

Dept . of Landscape Architecture
Iowa State University

Ames, Iowa 50010
Dr. Gary Jensen, Extension
Entomology Dept.

Montana State University
Bozeman, MT 59717

Dr. Arthur Kruckeberg
Dept. of Botany
University of Washington
Seattle, WA 98195

10.

1 1w

12,

13.

14.

15.

16.

7

Mr. Klaus Lackschewitz
6322 Woods Road
Missoula, MT 59801

Dr. Don Mathre

Plant Patholoqy Dept.
Montana State University
Bozeman, MT 59717

Dr. Homer Metcalf
14619 M. 23rd Place
Phoenix, AZ 85022

Mr. Dick Ppohl

Plant and Soil Science Dep
Montana State University
Bozeman, MT 59717

Dr. Jack Riesselman,
Extension

Plant Patholoay Dept.

Montana State University

Bozeman, MT 59717

Dr. Jack Rumely,
Herbarium

Montana State University

Bozeman, MT 59717

Mr. Larry watson

Little valley ¥holesale
Nursery

13022 East 136th Avenue

Brighton, CO 80601

Mrs. Shelly Engler Bruce
8341 Huffine Lane
Bozeman, MT 59715

Literature score¥*

format i1on avallable
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SPECIES 1 NFORMATION

SCIENTIFIC NAME: Abies concolor (Gord. ang Glend.) Lindl. ex Hildeb
. : 11debr.

common Name(s): Concolor Fir, white fpir

rransplantabllity:

Information available from the literature-
transplanting young trees. Larger old trees are subject to

desiccation (Sutton, 1974). Trans '
: : . plants readily as
B and B tree in spring (Hightshoe, 1978) Y small

Good success when

Evaluator ‘s Comments: Younger trees are transplanted easily;
older trees do not move as well (Pohl, 1985).

Lifespan:

Information available from the the literature: [ong-lived
(Sutton, 1974; van Dersal, 1938; Hightshoe, 1978).

Evaluator ‘s Comments: Older specimens in Bozeman, Montana
(Metcalf, 1985).

Propagation:

Information available from the literature: Seeds; hormonal,
vegetative (Sutton, 1974). Minimum seed bearing age is 40.
Seeds are produced every 2 to 4 years (Schopmeyer, 1979;

Van Dersal, 1938). Fruit ripens in September-October seed
dispersal in September-October. Cone ripe with a specific
gravity of .85. Seeds require cold, moist stratification at
34 to 41F for 14-28 days (Schopmeyer, 1979). Stratification
for 30 days at 41 F (Dirr, 1983). Germination is epigeal.
Usually sown in spring. Seedlings may be protected by a mulch
of peat or straw 1/2-2" deep. Seedlings outplanted at 2-3 years
(Schopmeyer,1979). Cuttings taken in December treated with
100 ppm 1BA/24 hr. soak followed by Phygon XL-talc, l:1.
Cuttings taken in January treated with .8% IBA talc. Cuttings
taken in March treated with 100 ppm IBA 24 hr. soak

(Dirr, 1983).

Evaluator ‘s comments: Seed do not store very well (watson, 1985).
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Maﬂﬁfnance/cleanliness:

Information available from the ]ite
. rature: 7 i
requ1;emepts (Sutton, 1974). Cone ShattérSngomalntenance
maturing 1n September (van Dersal, 193g) n after

Evaluator ‘s Comments: Susceptible to
When lower branches ate retainegd
for itself (Metcalf, 1985).
(pohl, 1985).

Spruce weevil (Evans, 1985).
=d, tree provides weed control
Minimal maintenance required

coil Adaptability:
Texture:

Information available from the literature: Dislikes heavy
clay soils (Dirr, 1983; Hightshoe, 1978). Moderately coarse
to moderately fine; gravelly and sandy loams, medium loams
(Hightshoe, 1978).

Evaluator s Comments: Appear to survive reasonably well in
heavy soils (Evans, 1985). Does not do well in wet soil
situations (Metcalf, 1985).

PH:

Information avallable from the literature: Prefers
acidic soils; pH 4.0-6.5 (Hightshoe, 1978).

Evaluator ‘s Comments: No adverse affects from pH values of 7
to 8 (Evans, 1985).

Moisture Regime Adaptability: 10-20" annual rainfall (Van Dersal,
1972). Moist to dry (Hightshoe, 1978).

Drought Tolerance:

Information available from the literature: Moderate to
good if well established (Sutton, 1974). Good'(van
Dersal, 1938). Intermed:ate drought -heat resistance

(Hightshoe, 1978).

Evaluator s Comments: Appears to grow well under irrigated
situations, but not !ikely toO thrive on dryland/plalgil
(Metcalf, 1985). Will tolerate drought only after w

established (Watson, 1985).
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Flood Tolerance:

Information available fron

the 1j .
(Hightshoe, 1978). tterature: Intolerant
Evaluator 's Comments: Requires good soi '
(Metcalf, 1985). 90cd soil drainage
ExpoSure:
Temperature:

Information available from the literature: Zone 4-5 (van
Dersal, 1972). Zone 4a (Hightshoe, 1978). 7Zone 4 (Bailey

and Bailey, 1976). Range from 7,500-10,000" in Colorado
(Kelly, 1970).

Evaluator ‘s Comments: Can experience terminal bud damage,
nearly annually at Bozeman, Montana altitude and conditions
(Evans, 1985). Young trees have occasionally suffered some
tipkill in Bozeman, Montana (Metcalf, 1985). Would most
likely grow well in Zone 3, except for winter burn problem
(pohl, 1985). No hardy strains known (Lackschewitz, 1985).

Light:

Information available from the literature: Tolerant of shade
in youth, but prefers sun (Sutton, 1974). Will tolerate

some shade (van Dersal, 1972). Sun or shade (van Dersal,
1938).

Evaluator s Comments: Glaucous color will develop best in well-
lighted sites (Metcalf, 1985). Will grow best in full sun;
otherwise become lecgy and poorly branched (Pohl, 1985).

Wind:

Information available from the literature: Subject to windfall,
frequent damage (Hightshoe, 1978).

Evaluator ‘s Comments: Branches are fairly flexible; breakage
mostly from mechanical means (Evans, 1985).

Insects-

Information available from the liperatureg 19+ on sigiées
(sutton, 1974). None Serious (pirr, 1983). Infreq
Susceptibility (Hightshoe, 1978).
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[Waluator's_Comments: spruce weevil only insect problem (Evans,
1985) . witnessed budworm effects inducing multiple tops

(Metcalf, 1985) .

Disease:

Information available from the literature: Mistletoe
. : h
(Presto?, 1968). 24+ on species (Sutton, 1974) NéneeZéEiégg
(Dirr, 1983). Infrequent susceptibility-few roblem
(Hightshoe, 1978) . Y P °
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SclENTIFIC NAME: Abies grandis (Douq] .

comuon Nate:: Grand Fir

pifespan:

Information available from the literature-

Long: 250-
maximum (Arno and Hammerly, 1977). ng; 250-300 years

propagation: Fruit ripens August, seed dispersal is in late August to
early October. Minimum seed bearing age 1s 20 years, bears heavy
seed every 2-3 years. Cone is ripe when a specific gravity of .9
is reached, seeds are detached from scales, and when seed wing
color changes from purple to brown (on green colored cones only).
Seed requires a cold, moist stratification at 34 to 41 F for 21-28
days. Seed is sown in spring 1/4 -3/8" deep. Seedlings are
outplanted at 2-3 years old. Germination is epigeal (Schopmeyer,
1979).

Maintenance/Cleanliness:

Soil Adaptability:
Texture:

Information available from the literature: Rich soils (Arno
and Hammerly, 1977).

PH:

Evaluator ‘s Comments: Many soils in the Flathead area have
higher pH readings than one might anticipate.

Moisture Regime Adaptability: 25" + aap (Arno and Hammerly, 1977).

Drought Tolerance:

Evaluator ‘s Comments: Grows best with both adequfte Smi"wgger
and relatively high atmospheric humidity (e.g. Cogiéashed
opposed to "continental” climates). Needles 1iownrows o
in drought conditions (Rumely, 1985). Nat:urah yegthe water
soils with gOOd wate[~h01ding CapaC1ty, Ole 65985)
table is not much below the surface (Metca £, .
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rlood Tolerance:

pvaluator ‘s Comments:

Tree will occyr on .
not withstand standing water at pagse forfiggggiaégz, but do
days; and doesn 't withstand excess ground water (Ru;eﬁyfew
14

1985). Natural habitat suggests this Species may be less

intolerant of poorly drained soils tha ‘
of Abies (Metcalf, 1985). N some other species

Exposure:

Temperature:

Information available from the literature: zZone 6 (Bailey,
1977). Semi-hardy to frost (Mathias et al, 1977). Range from
2,000-6,000 (Arno and Hammerly, 1977).

Evaluator ‘s Comments: Occurs at sea level on west coast: but
ranges from 2000-6000  only under coastal, not continental
climates. Frost-cracks in bole occur when exposed to
continental winters (Rumely, 1985). Adaptability to
temperature probably limits use in Montana to moister,
lower valleys west of Centinental Divide (Metcalf, 1985).

Light:

Information available fromn the literature: Shade tolerant
(Arno and Hammerly, 1977).

Evaluator ‘s Comments: Shade tolerant when young, not shade
tolerant when mature (Rumely, 1985).

Wind:

Evaluator ‘s comments: This 1s a forest tree, normally growing
in dense stands. Individuals that are exposed to wind may
have tops or large limbs broken. Tops are especially brittle

(Rumely, 1985).

Insects:

Disease:

: . rno &
Information available from the literature: Fungus rot (A

Hammerly, 1977).
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TION ON THIS SPECIES:
A==

ent use and value: Wildlife utilization (
schmidt (1980) recommends for use inp
kruckeberg (1982) recommends.

curr vVan Dersal, 1938).

: large scale landscaping.
Wilson (1984) recommendation.

qources of description:

Technical: Dorn (1984); Hitchcock and Cronquist (1981):
Bailey (1949). '

Non-technical: Arno and Hammerly (1977); phillips (1978);
Kruckeberg (1982).

jvailability: Callahan-Seeds; Clifty View Nursery; Northplan; Plants
of the Wild.

mabitat Types and Range: Douglas Fir series, Grand Fir series,
Western Red Cedar series, Western Hemlock, Alpine Fir series
forest habitat types (Pfister et al, 1977). Subalpine Fir/
Douglas Fir/ Grand Fir Climax, Western Redcedar/ Western
Hemlock Climax, Grand Fir/Douglas Fir Climax (Ross and Hunter,
1976) .
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gCIENTIFIC NAME: Abies lasiocarpa (Hook . ) Nutt

comron Name(s): Subalpine Fir, Alpine pir

TranSplantabil ity:

Information available from the literature: Good when young, to
15"; larger older trees subject to shock desiccation (Sutton
1974) . Transplants readily as small B and B tree 1n spring ’
(Hightshoe, 1978).

Evaluator ‘s Comments: Very young seedlings transplant readily
with proper watering (Pohl, 1985). Found frequently in
Bozeman, Montana; were transplanted from the wild as young
trees (Metcalf, 1985).

Lifespan:

Information available from the literature: Moderate (van Dersal,
1938). Long (Sutton, 1974). Long, 200 years + ( Hightshoe,
1978). 250 years maximum; short-lived for an evergreen tree

(Arno and Hammerly, 1977).

Evaluator ‘s Comments: May depend on ecology of site to which it
1s transplanted (e.g. many species of Ables do not thrive 1in

the eastern U.S.) (Metcalf, 1985).

Propagation:

Information available from the literature: Seeds; layers readily
(Sutton, 1974). Fruit ripens 1n August, seed dispersal begins
in early to mid-Septenber. Minimum seed bearing age 1s 20 with
heavy cone crops every 2-4 years. Seed requires cold, moist
stratification at 34-41 F for 14 to 28 days. Germination 1s
epigeal (Schopmeyer, 1979). Layering (Arno and Hammerly, 1977).

Maintenance/Cleanliness:
Information available from the literature: Little maintenan
clean (Sutton, 1974).
Will provide own

. . 1985) .
Evaluator ‘s comments: Very clean (Po?ééaiged. Does not grow out

weed control if lower branches are
scale as rapidly as Picea pungens (Metcalf, 1985).



qoil Adaptability:
Texture:

Information available from the litera : :
texture, high organic matter, well~é?;§ﬁedR?§Egtgo m?g;um
Moderately coarse to medium, gravelly or sandy 102;6 ié?
loams, and silt loams, moderately poor to well-drained
(Hightshoe, 1978). Tolerates poor soils (Smyser, 1982)

Evaluator s Comments: Has grown well in si1lt loams near
Bozeman, MT (Metcalf, 1985).

pH:

Information available from the literature: 5.5-7.0 (Sutton,
1974). 4.0-6.5 (Hiaghtshoe, 1978).

Evaluator 's Comments: Many solls in Bozeman, Montana are
approximately pH 7.0 or slightly above, with no problems
encountered by specie (Metcalf, 1985).

Moisture Regime Adaptability: Moist to dry (Hightshoe, 1978).
Tolerates a broad ranae of moisture conditions (Arno and
Hammerly, 1977). Wet to dry (Smyser, 1982).

Drought Tolerance:

Information available from the literature: Poor (Sutton, 1974).
Drought-heat intermediate (Hightshoe, 1978).

Evaluator ‘s comments: In alpine sites, may often be stressed,
but at lower elevations this tends to grow on shady sites of
canyons (Metcalf, 1985). 1Is favored by cool sites (north
slopes in mountains, or high elevations, or streamvalleys at
low elevations). Can establish on dry sites 1f 1n cool .
night-climate, but life-forms are distorted (as compared with
"normal"” form on cool, moist sites ) (Rumely, 1985).

Flood Tolerance:

Information available from the literature: Intolerant

(Hightshoe, 1978).
Evaluator 's Comments: Prefers moisté SUt Wiilggrzé?ggmiiégi,
1 we
(Metcalf, 1985). Can establish and do - air
1slands {n streams and floodplains where therebéiec?éf more
drainage. Cannot withstand standing R Ztain (Rumely,
than a few days and then excess water must dr

1985).
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Temperature:

Information available from the literature: 3Zone 2-3a
(Hightsnoe, 1978). Cool temperatures (Smyser, 1982).
Elevation range from 9,500 to 11,500 (Arno and Hammerly,

1977) . Zone 3 (Bailey and Bailey, 1976).

Evaluator s Comments: Very tolerant of extremes in temperatu
(pohl( 1985). Insolation may be intense in subalpinepsitesre
but nights will virtually always be cool (Metcalf 1985)‘ Cén
withstand extremes in temperature, but requires céol nigﬁts to
grow best. Requires much watering if in a warm climate (even
in damp climate) (Rumely, 1985).

Light:

Information available from the literature: Shade intolerant in
youth, sun 1n age (Sutton, 1974). very tolerant; 1ndex range
8.0 to 10.0 (Hightshoe, 1978). Shade tolerant (Arno and

Hammerly, 1977).

Evaluator 's Comments: Mature trees rise above surrounding
vegetation, but seedlings often 1n shaded situations (Metcalf,
1985). Winter sun can be a problem for young trees, but has
a wide range of tolerance (Pohl, 1985). Agree with Sutton
that shade tolerant 1in youth, sun when mature (Rumely, 1985).

Wwind:

Information available from the literature: Good in Groups, poor
in thinned mature stands (Sutton, 1974). Frequent
susceptibility to wind damage-subject to wind fall
(Hightshoe, 1978).

There is better resistance to wind damage

Evaluator s Comments:
Agree that growth better

when dense growing (Metcalf, 1985). ] :
in groups, poor in thinned mature stands and subject to wind

damage (Rumely, 1985).

Insects:

Six insects on the
o0 insect

Information available from the literature:
1978) .

' tibility t
species (Sutton, 1974). Infrequent Suscep _
damage-spruce b&dworm, black headed budworm (Hightshoe,
Western budworm (Arno and Hammerly, 1977) .
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piseaseé:

nformation available from the literatyre.
genus (Sutton, 1974). I reduent SLLJ]re. Many pPathogens on the

Balsam Fir rust, several root rots (Sceptlblllty to disease-

b
Rots,snowmolds (Arno and Hammerly, 19;(73};t5hoe' 1978) .

ADDITIONAL INFORMATION ON THIS SPECIES:

apmm——

current Use and Value: Kruckeberg (1982) recommendat ion. Animal food
(Sutton, 1974). sSutton (1974) recommendation. Wildlife

utilization (Van Dersal, 1938). wilson (1984) reco :
Highshoe (1978) recommendation. mmendat ion.

Sources of Description:

Technical: Arnow (1980); Bailey (1949); Dorn (1984); Hitchcock
and Cronquist (1981); Highshoe (1978).

Non-technical: Arno and Hammerly (1977); Kruckeberg (1982);
Phillips (1978); Kelly (1970); Nelson (1979).

Availability: Callahan-Seeds, Clifty View Nursery, Nature s Garden
Woodland and Rock Plants, Northplan, Native Plants, Inc., Dean
Swift Seed Co.

Habitat Types: Spruce/fir, Aspen,/lodgepole pine (Sutton, 1974).
Scree, Spruce/fir, lodgepole pine, Douglas fir, Western rRed
Cedar, Western Hemlock (Pfister et al, 1977). Subalpine |
Fir/Douglas Fir/Ponderosa Pine Climax Forests, Grand Fir Climax,
Subalpine Fir Climax Forests. Rockland and mixed high elevation
vegetation (Ross and Hunter, 1976).

Range: Washington to Montana, south to New Mex1co ar}d Oregon. Range .
Colorado 8,500-11000". Southern range: 11,000, Northern range:
3,500°; Utah 4,600 (Sutton, 1974).
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SCIENTIFIC NAME: Acer ginnal_a Maxim.

common Name(s): Amur Maple; Ginnala Maple

Transplantabi 1 1ty 5

Information available from the literature: Easy (Dirr, 1983).
pvaluator ‘s Comments: Wide availability and use in the Plains
suggests easy transplantability (Metcalf, 1985).

Lifespan:

Evaluator ‘s Comments: Probably of moderate lifespan under
landscape situations (Metcalf, 1985).

Propagat 1on:

Information available from the literature: Seeds. Fruit ripens
August-September, dispersal September-January. Minimum seed
bearing age 1s 5, with crops every year. Mechanical rupture of
the pericarp is recommended before stratification. Warm,
moist stratification at 68-86 F for 30-60 days, then cold
stratification at 41 F for 90-150 days (Dirr, 1983; Schopmeyer,
1979). Germination 1s epigeal. Sow seed 1/4-1" deep,
15-30/sg. ft.. Shade during seedling establishment. Plant out
as 1-0, 2-0, or 2-2 plants (Schopmeyer, 1979). Softwood
cuttings taken in June rooted 1n peat: perlite under mist
with 1000 ppm IBA treatment; one of the easiest maples for
root cuttings (Dirr, 1983).

Maintenance/Cleanliness:

Evaluator ‘s Comments: Few maintenance problems; weed—eater ‘
damage to lower trunk should be avoided as bark is rather thin
(Metcalf, 1985). Considered very clean, but can suffer some

storm damage (Pohl, 1985).

S0il AMaptability:

Texture:

Quite adaptable;

Information available from the literature:1983).

best in moist, well-drained soil (Dirr,
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Evaluator ‘s Comments: Appears

. to ~ :
subject to lime chlorosis | JLOW well in many So1ls, but

Metcalf, 19g5),
pH:

Information available from the 7; . ,
(Dirr, 1983). literature: Quite adaptable

Evaluator s Comments: Subject to lime chlorosis-

have been seeking lime-tolerant selections ( Canadians

Metcalf, 1985).

Woisture Regime Adaptability: 10-20" annual rainfall (Howard, 1972).

prought Tolerance:

Evaluator s Comments: Suited to precipitation patterns in the
Great Plains (Metcalf, 1985). Considered very drought

tolerant (Pohl, 1985).

Flood Tolerance:

Evaluator ‘s Comments: Probably reqguires good root aeration
conditions (Metcalf, 1985). Has wide adaptation to various
moisture regimes (Pohl, 1985).

Exposure:
Temperature:

Information available from the literature: 2Zone 2 to 8 (not as
well in 7 and 8) (Dirr, 1983). 2Zzone 3 to 7 (Howard, 1972).
Zone 5 (Balley and Bailey, 1976). Recommended for general
planting in the Brooks, Alberta area (Casement, 1984).

Evaluator s Comments: Reported as gquite hardy in much of
Montana (Metcalf, 1985).

Light:

Information available from the literature: Full sun or light

shade (Dirr, 1983).

] ] i best
Evaluator ‘s Comments: Brilliant autumn colo;atloguxlﬁéogf’
if grown in full sun (Metcalf, 1985). Preters

1985).
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wind:

gvaluator 's Comments: Snow and ice
: , stor
particularly if they occur at times thﬁ
and have full load of samaras (

will be damaging,

trees are in 1
Metcalf, 1985) cat

nsects:

Information available from the literature-

a l Q 3
free (Dirr, 1983). Relatively insect

pDisease:

Information available from the literature: Relatively disease
free (Dirr, 1983).
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oCIENTIFTC NAME:  Acer glabrum ory

common Name: Rocky Mountain Maple

Transplantabi lity:

Information available from the literature: - S
(sutton, 1974). Poor, better with older (g?gro‘:lgi’zj“ldmgs
(Wasser, 1982). plants

Evaluator 's Comments: May best be handled as canned stock
(vetcalf, 1985). small plants are transplanted easily from th
wild (El’ohl{ 1985). Gecod transplants if container grown, or ife
grown 1n field under good nursery practices (Watson, 195,35).

Lifespan:

Information avallable from the literature: Moderate (Sutton,
1974) .

Evaluator ‘s Comments: Maples often are abused in landscape
situations, losing leader and suffering bark damage to lower
trunk from lawnmowers,weed-eaters (Metcalf, 1985).

Propagat ion:

Information available from the literature: Seeds; easy to grow
(Sutton, 1974). Fruit ripens August-October, dispersal in
September-February. Bears crops every 1-3 years. Seed requires
warm stratification at 68-86 F for 180 days then a 180 day,
37-4]1 F cold moist stratification. Sow in fall or stratified
seed in spring, 1/4-1" deep (Schopmeyer, 1979; Wasser, 1982).
Germination is epigeal (Wasser, 1982). Shade during seedll_ng
establishment (Schopmeyer, 1979). 1- 0, 2-0 or 2-2 stock 1s
planted out (Wasser, 1982).

Evaluator ‘s Comments: Poor success from cuttings. Graft to
seedlings (Evans, 1985).

taintenance/Cleanliness:

Information available from the literature: Litt le maintenance,
prune if desired; clean (sutton, 1974) .

keep within bounds

tection of lower trunk

Evaluator ‘s Comments: May need pruning to
ltiple stem/shrub

(Evans, 1985). Thin-barked, requires Pro .
from abrasions (Metcalf, 1985). Reverts to
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habil and suckers frecly; mininal maint an: .
(pohl, 1985). Intenance reqguireg

qil pdaptability:
Texture:

Information available from the literatuyre-
moist, poorer soils, organic matter 1f : ‘

. . possible (sutton, 1974).

Silty to sandy or gravelly and rocky, well-drained soilé o

(Wasser, 1982). Good soil, seldom found on hot
(Kelly, 1970). » dry slopes

Medium, well-drained,

Evaluator 's Comments: Naturally occurs along stream banks where
alluvium may be deep and well watered (Metcalf, 1985). Watch
carefully for heavy clay soils (Watson, 1985).

DH:
Information available from the literature: 6.0-7.0 (Sutton,
1974). Moderately acidic to neutral or slightly basic
(Wasser, 1982).

Evaluator ‘s Comments: Slightly acid soil (Evans, 1985). Wwill
likely prefer soils that are well-supnlied with bases
(Metcalf, 1985).

Moisture Regime Adaptability: 12 to 25"+ annual rainfall (Wasser,
1982).

Drought Tolerance:

Information available from the literature: Poor to fair
(Sutton, 1974). Weak to moderate (Wasser, 1982).

Evaluator s Comments: Poor drought tolerance (Evans, 1985).
Use likely restricted to irrigated streamside situations

(Metcalf, 1985).

Flood Tolerance:

Information available from the literature: Tolerant

(Wasser, 1982).

or roots near water

ted f
May be best sul 1985).

Evaluator ‘s Comments: .
b ; prefers wet soils (pohl,

table (gvans, 1985).
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ExpOSUfe:

Temperature:

Information available from the literature: Good wint
: inter

hardiness (Wasser, 198 2). 2Zone S (Baj

: ! 3 . Bail :

Elevation range 6,000° to 10,000° in thiyciqgrggélgy,kD%).
(Kelly, 1970) . ockies

Evaluator ‘s Comments: A Montana species,
winter snowfall is heavy (Metcalf, 1985)
with plenty of moisture (pohl, 1985)

found primarily where
. Best 1in Zzone 3

Light:

Information available from the literature: Sun or shade
(Sutton, 1974) . Moderate shade tolerance (Wasser, 1982).

Evaluator ‘s Comments: Natural habitat is often shaded, at
least part of the day (Metcalf, 1985). Wide adaptability
(pohl, 1985).

Wind:

Information available from the literature: Wind firm (Sutton,
1974) .

Evaluator ‘s Comments: Unlikely to suffer from windthrow
(Metcalf, 1985).

Insects:

Information available from the literature: 49 insects of the
genus Acer (Stark, 1966).

Disease:

Information available from the literature: 7 diseases on the
species (Stark, 1966) .

ADDITIONAL INFORMATION ON THIS SPECIES:

r wildlife

S ent fo
d to limited ext et

Curre : les use . :
nt Use and value: Specie ping in mountains or adjacent

plantings and native landsca
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considerable attractiveness of fo]igqge

1982) . Anim;l food‘(SuttOn, 1974) . gutggxeflg?}l?es i
tion. Wildlife uplllzation (Van Dersal, 1938) éiﬁ%qg‘endah
(1980) recommendat 1on. KruCkeberg (1982) : 1qe

. reco ]
wilson (1984) recommendation. mmendat ion.

cources of Description:
TeChnical: Arnow (1980),' Dorn (1984); Morris et al (1962).

Non-technical: Arno and Hammerly (1977): Huddleston

and Hussey (1975); Kelly (1970); Kruckeberg (1982):
Nelson (1977).

pwailability: Callahan-Seeds; Clifty view Nursery; Native Plants,
Inc.; Northplan; Plants of the Wild; Old Farm Nursery, Inc.

Habitat Types: Aspen/lodgepole pine, Douglas Fir/white fir, Upper
Uinta Sage, Chaparral (Sutton, 1974); Scree, Douglas fir, Grand
fir, Western Red Cedar, Western Hemlock, Alpine fir forest

habitat types (Pfister, 1977); Douglas fir climax forest (Ross
and Hunter, 1976).

Range: Natlve to western United States (Wasser, 1982); Washington to
Montana, south to New Mexico and California (Sutton, 1974).
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gCTENTIFIC NAMF:  Ajuga reptans |,

comon Name(s): Carpet Bugleweed, Ajuga

Transplantabi lity:

Evaluator ‘s Comments: ‘Transplants readily (metcalf, 1985)

Lifespan:

Evaluator ‘s Comments: Spreads rapidly and rejuvenates itself

(Evans, 1985). Stoloniferous habit tends to 3 S
of a colony (Metcalf, 198%). SSure continuity

propagation:

Information available from the literature: Seed, or by division
in spring or fall (Still, 1982; voight et al, 1983; Wyman,
1973). Divisions in spring (Vanstone, 1982).

Evaluator ‘s Comments: Division in spring and early fall (Evans,
1985). Readily multiplied by division (Metcalf, 1985).

Maintenance/Cleanliness:

Information available from the literature: May become invasive
(Still, 1982).

Evaluator ‘s Comments: PRequires hand weeding to keep clean
(Evans, 1985). Removal of passe’ flower stalks may be only
malntenance required (Metcalf, 1985). 1Invades, but eliminates
weed competition. Flower stalks need to be trimmed once per
year (Pohl, 1985). Tends to become weedy (Lackschewitz, 1985).

So1l Adaptability:
Texture:

Information available from the literature: Tolera;es poora?ml
(Still, 1982). Any moist, well-drained soil (voight et al,

1983).

Evaluator ‘s Ccomments: Probably not suitable for dryland
situations (Metcalf, 1985).
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pH:

Information available from the

S 1] .
alkalinity (Kelly, 1980). lterature: Tolerates some

Evaluator ‘s Comments: Will dis

lay 1 : :
over 7.5 (Evans, 1985). Piay 1ron chlorosis in PH levels

Moisture ReGime Adaptability:
Drought Tolerance:

Information available from the literature:
tolerant (Voight et al, 1983). ' Not drought

Evaluator ‘s Comments: Best suited for mesic situations
(Me;calff 1985). survives, but is not vigorous under
minimal irrigation (Pohl, 1985).

Flood Tolerance:

Evaluator s Comments: Moist but well-drained sites are
suitable (Metcalf, 1985). Grows well in wet soils (Pohl,

1985).

Exposure:

Temperature:

Information availlable from the literature: Tolerates some
heat (Kelly, 1980). 2Zone 4 (heat stress in zone 8)
(Still, 1982). 2zone 4 (Wyman, 1973).

Evaluator 's Comments: Seeins to prefer cooler soils (Evans,
1985). sSuffers from extreme winter temperatures, or if iced

over (Metcalf, 1985).

Light:

sun or shade (still,

Information available from the literature:
sun or shade, prefers

1982; voight et al, 1983; Wyman, 1973).
semi-shade (Kelly, 1980).
Grows very slowly in dense shade,

Wwill suffer from
prefer

Evaluator 's Comments: Loy
alright in partial shade (Evans, .
sunscald in exposed sites in winter, Bozeman, Montana.

partial shade (Metcalf, 1985) .
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wind:

Information available from the

liter . .
winds or suffers winter burn prure: Protect from winter

(Voight et al, 1983).

Evaluator ‘s Comments: Winter desicea
(Evans, 1985). Not structurally da
are windfirm (Metcalf, 1985)
(Pohl, 1985).

tion above snow leve]
maged by wind, i.e. plants
- Requires snow cover and shade

Insects:

Information available from the literature: Root nematodes (Voight
et al, 1983).

pisease:

Information available from the literature: Crown rot, fungus
(Voight et al, 1983).

Evaluator ‘s Comments: Slugs can be damaging in the garden
(Metcalf, 1985).
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SCIENTIFIC NAME: Alnus incana Nutt.

comon Name(s): White Alder, Thinleaf alder

TranSplantabi lity:

Information available from the literatyre-
(sutton, 1974). re: Good when young

Evaluator s Comments: FEasily moved (Pohl, 1985)

if grown 1n nursery (Watson, 1985). - Transplants well

pifespan:

Informat ion available from the literature: Short (Sutton, 1974).
Evaluator s Comments: Does not tolerate damage (cuts, carvings)
well, but if undamaged can develop sizable trunk diameters
(Metcalf, 1985).

Propagation:

Information available from the literature: Seeds, cuttings,
layering (Sutton, 1974). Fruit ripens 1n August-September.
Collect fruit when bracts start to seperate on the earliest
strobiles. No stratification requirements with fresh seed.
Dried seed requires stratification for 180 days at 41 F.

Sow in spring at a depth of 1/8-1/4". Germination 1s epigeal
(Schopmeyer, 1979).

Maintenance/Cleanliness:

Information available from the literaure: Weak wood, clean,
train to small tree (Sutton, 1974).

Evaluator 's Comments: Does not produce much trash (Metcalf,
1985). Suckers freely and suffers some storm damage (pohl,

1985).

S01l Adaptability:

Texture:

Medium, black loam,
riods of standing
1970) .

Information available from the literature:
high organic matter, well-drained with pell
water (Stark, 1966). Nitrogen fixing (Kelly,
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pvaluator ‘s Comments: Requj_ res good .
suited for dryland sites (Metcalt, ngiﬁtre Supply; not

pH:

Information available from the literature- _
1974). re: 6.0-7.0 (sutton,

Moisture Regime Adaptability: Moist to wet (Sutton, 1974) .
prought Tolerance:

Information available from the literature: pgoy

(Sutton,
1974).

Evaluator ‘s Comments: Good for streamside, or even marshy
plantings (Metcalf, 198%).

Flood Tolerance:

Information available from the literature: Periods of standing
water (Sutton, 1974). Often a seep, spring indicator (Arno
and Hammerly, 1977).

Evaluator ‘s Comments: Witnessed a large alder swamp alongside
Montana Route 35 East of Polson; this 1s very wet much of the
year, with a skunk-cabbage understory (Metcalf, 1985).

Exposure:

Temperature:

Information available from the literature: Elevation range
5,000-10,000" in the Colorado Rockies (Kelly, 1970).

Evaluator s Comments: Prefers cool sites (Metcalf, 1985).

Light:

sun (van Dersal,

' ' literature:
Information available from the e o)

1938). Shade when young, sun when mature

Wind:

: : ind firm (sutton,
Information available from the literature: Win

1974).
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Evaluator ‘s Comments: Free-stand:
: 1nc - .
windthrow but mass plant ings Will.}lti}izis might be subject to
(Metcalf, 1985). Y not blow over easily

Insects:

Information available from the literatyre- :
species (Stark, 1966). : 3 insects on the

pisease:

Information available from the literature:

27 diseas
species (Stark, 1966). es on the

Evaluator ‘s Comments: Light rust problems in wet areas
(Riesselman, 1985).

ADDITIONAL INFORMATION ON THIS SPECIES:

current Use and Value: Nitrogen-fixing, wildlife utilization (van
Dersal, 1938). Anima. habitat, erosion control (Stark, 1966).
Schmidt (1980) recomme-ndation. Sutton (1974) recommendation.

Sources of DescCription:

Technical: Arnow (1980); Bailey (1949); Dirr (1983); Dorn (1984);
Hitchcock and Cronguist (1981); Morris et al (1962).

Non-technical: Arno and Hammerly (1977); Kelly (1970); Nelson
(1977); Phillips (197&); Simon and Schuster (1978).

Aailability: callahan-Seeds; Native Plants, Inc.; Northplan; Plants
of the Wild; 0Old Farm Nursery, Inc.

Habitat Types: Chaparral, Upper Ulnta Sage, Aspen/Lodgepole pine,
Douglas fir/white fir (Preston, 1968; Sutton, 1974). sSpruce,

alpine fir (pfister, 1977).

Range: Colorado 5,000-10,000 ; Utah 5,000-8,500  (sutton, 1974).
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oIENTIFIC NAME:  Anaphalls rargeritacea (L.) g.and .

compon Name: Pear ly-Everlast ing

mransplantability:

Evaluator's Comments: Fasily transplanted by reason of

rhizomatous habit (Metcalf, 1985). 1s ¢ .
(pohl, 1985). transplanted easily

Lifespan:

Evaluator ‘s Comments: Long lived perennial (Metcalf, 1985).
Center dies back (Pohl, 1985).

propagation:

Information available from the literature: Sow outdoors in late
fall or earlv spring, or indoors at 55-65 F during germination
which takes 10-14 days (Reilly, 1978).

Evaluator ‘s Comments: Propagjation by division is probably easier
than from seed (Metcalf, 1985). Have had poor success with
outdoor sowing, good in greenhouse (Pohl, 1985).

Maintenance/Cleanliness:

Evaluator ‘s Comments: Would benefit from an annual spring
cleanup (Metcalf, 1985). Seed stalks are ornamental, but
benefit from cleanup once per year (Pohl, 1985).

S0il Adaptability:
Texture:

Information available from the literature: Open, but f}ner
textured soils (Stark, 1974). Wwell-drained, light soils

(Reilly, 1978).

Evaluator ‘s Comments: Has grown well in silt loams at Bozemdn

Montana (Metcalf, 1985).



pH:

Information available from the jte
1974) . prterature: 4.0-5.0 (stark,

Evaluator ‘s Comments: Wider range (pohl, 1985)

Moisture Regime Adaptability
prought Tolerance:

Information available from the literature:

dry soil (Reilly, 1978). Will tolerate cool,

Evaluator 's Comments: Knowledge of irrigated cultivation only
(Metcalf, 1985). Grows best 1in "open shade" (not deep shade,
not full sun); in which case it seems to tolerate aridity
fairly well. Grew well 1in 1985, despite severe drought.
(Rumely, 1985).

Flood Tolerance:

Evaluator ‘s Comments: Probably 1intolerant to flooding (Metcalf,
1985). Cannot withstand very moist conditions (Rumley, 1985).

Exposure:
Temperature:

Information available from the literature: Zone 3 (Reilly,
1978).

Evaluator ‘s Comments: Hardy plant (Metcalf, 1985). Can
withstand hot, exposed sites but requires cool nights
(Rumely, 1985).

Light:

Information available from the literature: Full sun
(Re1lly, 1978).

Evaluator ‘s Comments: Full sun only (Pohl, %985). hAge? but
perennial, plant. docs best in full sun or "open Sha

persists (without flowering) in forest shade. Relatively
narrow range (Rumely, 1985).
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wind:

Evaluator ‘s Comments: Wing resist
is not significant with i igttk(ll\./letcalf, 1985). wind

low stature and not in es 1S taxon. Tt is of

: pecially ey -
that this taxon does not grow ip enggzgdlgégifénsT;gyfaCt

indicate that it is rapidly geh ‘
(Rumely, 1985). Y dehydrated by too much wing

Insects:

pisease:

ADDITIONAL INFORMATION ON THIS SPECIES:

current Use and Value: Kelly (1980) recommendation. Kruckeberg (1982)
recommendation.

Sources of Description:

Technical: Arnow (1980); Bailey (1949); Dorn (1984); Hitchcock
and Crongquist (1981).
Non-technical: Kruckeberg (1982); Nelson (1977); Taylor (1978).
Availability: Nichols Herb and Rare Seeds.

Habitat Types:

Range:
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CIENTIFIC NAME: Antennaria roseg Greene

common Name: Pink Pussytoes

Transplantabi lity:

pifespan:

Evaluator ‘s Comments: Cente

iy r of plot tends to dje back (pohl,

propagation:

Information avalilable from the literature: A. nitida and A.
ubrinella propagated by stolon divisions (Van Dyke and Currah,
1983). Seed, division, cuttings (Rock, 1977).

Evaluator ‘s Comments: Seed germinate easily in greenhouse;
division anytime (Pohi, 1985).

Maintenance/Cleanliness:

Evaluator ‘s Comments: Should be a low-maintenance plant;
perhaps an annual cleanup would be all that 1s required
(Metcalf, 1985). Annual plot cleanup required (Pohl, 1985).
Perhaps the least attractive foliage of most plants. "Prairie
pussytoes (Antennaria parvifolia Nutt) makes a much better
carpet, also Antennaria alpina (Lackschewitz, 1985).

Soil Adaptability:

Texture:

Information available from the literature: Poor solls preferred

(Kelly, 1980).

Evaluator ‘s Comments: Naturally occupies impoverished sites

(Metcalf, 1989).

PH:
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yoisture Regime Adaptability -

prought Tolerance:

Information available from the literature-

heat (Kelly, 1980). can withstand g
& Hussey, 1975). SO

Likes drought and
ditions (Huddleston

Evaluator 's Comments: Observation of nat
ural stands sugge
strong drought tolerance (Metcalf, 1985). Certainly ggnsts
withstand drought. Tt can also grow well in medium-moist

?;ggflands (e.g. "Foothills grassland", Festuca type) (Rumely,

Flood Tolerance:

Evaluator ‘s Comments: Likely intolerant to more than seasonal
flooding (Metcalf, 1985). Grows well on dry to medium-moist
sites; poorly on wet sites (Rumely, 1985).

Exposure:
Temperature:

Evaluator 's Comments: Probably guite hardy (Metcalf, 1985).
Can withstand very hot, arid conditions and cold Montana
winters (Rumely, 19&5).

Light:

Information available from the literature: Full sun to shade,
may need protection while establishing 1f in full sun
(Huddleston & Hussey, 1975).

Evaluator ‘s Comments: Found in partial shade to full sun 0
(Metcalf, 1985). Full sun only (Pohl, 1985). Grows in fu

sun (Rumely, 1985).

Wind:

] ] 1f
Evaluator ‘s comments: Probably little af fected by W1;21(Me§§§5)f
1985). certainly resistant to wind-desiccation (Rumely,



InseCtS:

pisease:

ADDITIONAL INFORMATION ON THIS SPECIES:
/ —_—

cucrent Use and Value: Kelly (1980) recoinmendation.

gources of Description:

Technical: Arnow (1980); Bailey (1949); Hitchcock and Cronquist
(1981) .

Non-technical: Huddleston and Hussey (1975); Nelson (1977);
Taylor (1978).

availability: Little valley Wholesale Nursery; Native Plants, Inc.;
0ld Farm Nursery, Inc.

jabitat Types: Scree, Limber Pine, Ponderosa Pine, Douglas Fir,
Alpine Fir, Lodgepole Pine (Pfister, 1977); Agropyron
spicatum grassland series (Mueggler and Handl, 1974).

Range:
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SCIENTIFIC NAME: Artemisia_ cana pursh,

comron Name: Silver Sage

Transplantabi lity:

Information available from the literature:

transplanted (Sutton, 1974). Yes may be

Evaluator ‘s comments:

Can be transpla
wild (Metcalf, 1985). Planted successfully from the

Lifespan:

Information.available from the literature: short (Sutton, 1974)
Regenerating by root sprouts (Harvey and Weaver, 1979)

Evaluator ‘s comments: Suffrutescent habit tends to 1insure
continuity of a clone or colony (Metcalf, 1985).

Propagation:

Information available from the literature: Seeds (Sutton, 1974).
Plant seeds on surface, better germination with light and at
50-86 F. Plant seed anytime. Hardwood cuttings (Wasser, 1982).
Hardwood cuttings in Qctober and dipped in "Rootone’ (Harvey
and Weaver, 1979).

Evaluator s comments: ¢oftwood cutting (Evans, 1985). Clumps
can probably be divided successfully (Metcalf, 1985).

Maintenance/Cleanliness:

Information available from the literature: Care free, clean
(Sutton, 1974).

Bvaluator 's comments: annual cleanup only is required (Metcalf,
1985).

il Adaptability:
Texture:

‘ . no
Information vailable from the literature: Si?rsgétdégése TEE,
organic matter, well -Grained (Sutton, 1974).

but most other oil classes (Wasser, 1982) .
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Evaluator 's Comments: Adaptab]e (Metcalf, 198s)

pH:

Information available from the literature: ¢ 5-8.5. Tol
: -2-8.5. Tolerant

of weakly acid to moderately basic
. and weak ' :

Moisture Regime Adaptability: 8"+ annual rainfall (Wasser, 1982)

prought Tolerance:

Informat1ion available from the literature:
Wasser, 1982).

Good (Sutton, 1974
Fvaluator ‘s Ccomments: Naturally requires persistent (deep)
moisture (Lackschewitz, 1985).

Flood Tolerance:

Information available from the literature: Tolerant (Wasser,
1982) .

Evaluator ‘s comments: Grows poorly under regular irritation
(Evans, 1985). Can tolerate temporary flooding, but not
a permanently high water table or boggy conditions (Rumely,
1985).

Exposure:
Temperature:

Information available from the literature: Strong winter
hardiness (Wasser, 1982).

Evaluator ‘s Comments: Withstands northern Great Plains
continental-type winters, with no or very little protection.
Also survives hot continental summers (Rumely, 1985).

Light:

. 7 .
Information available from the literature: Sun (sutton, 1974)

Full sun, intolerant of shade (Wasser, 1982).

1985). Full sun,

Evaluator s Comments: Full sun only (Pohl, hade when

except that seedlings need "nursery-type" S
establishing (Rumely, 1985).
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wind:

information available from the )

1974). tterature:

Wind firm (Sutton,

Evaluator s Comments:

Grows natura ~ .
sites (Rumely, 1985). lly in very wind-scoured

Insects:

Information available from the literature-

genus (Stark, 1974). 9 insects on the

Ants and Aroga moth (Wasser, 1982)

Evaluator ‘s Comments: Problem with leaf beet]es T —
1985). !

pisease:

Information available from the literature: 30 diseases on
the genus (Stark, 1974). No serious pathogens known (Wasser,
1982) -

ADDITIONAL INFORMATION ON THIS SPECIES:

Current Use and Value: Bilg game range restoration, highway
stabilization and beautification and to restore semi-original
vegetation on disturbed lands (Wasser, 1982). Animal food
(Sutton, 1974). Wildiife utilization (van Dersal, 1938).
Potential for use 1n range seeding mixtures and for soil
stabilization (USDA, 1982).

Sources of Description:

Technical: porn (1984): Hitchcock and Cronquist (1981);
Morris et al (1962).

Non-technical: Kelly (1970).

Aailability: Big Sky Wholesale Seeds, Inc.; Native Plants, Inc.;

Northplan: Plants of the Wild.

un i 1r/white
Hbitat Types: Upper Uinta Sage, Pinyon/Juniper pouglas fir/whi

fir, chaparral (sutton, 1974).
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. Washington to Montana, south to New Mex1ico ' '

o ; and Califo .
R colorado 5,000-10,000 (Sutton, 1974); mas i o b e
ntermountain West and adjacent Norther

: n Great Plains
(Wasser, 1982); silty range and Clayey

range sites (Ross
and Hunter, 1976).
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SCIENTIFIC NAME: Artemisia rrigida Willg.

common name: Fringed Sagewort

mormation available from the literature: Goog (Sutton, 1974)
4 4 .

Lifespan:
Information available from the literature- short (sutton, 1974)
! - 4 .

Evaluator ‘s Comments: should be long-1lived if
not overwat
(Metcalf, 1985). Centers tend to die out (pPohl, 1985). ered

propagation:
Information available from the literature: Seeds, wildlings
(Sutton, 1974). Seed on surface (light improves germination)
otherwise seed at 4 x seed diameter.

if soil moisture adequate,
Sow when soil temperature 1s greater than 50 F in late fall

or early spring (Wasser, 1982).

Maintenance/Cleanliness:

Information available from thne literature: Carefree, clean

(Sutton, 1974).

Annual removal of old tops should be all

Evaluator s Comments:
Reqguires annual cleanup

that is required (Metcalf, 1985).
(Pohl, 1985).

Soil Adaptability:

Texture:
Fine to coarse,

Information available from the literature: O
dry, no organic matter, well-drained (Sutton, 1974). Adapted
arse to medium texture, well-

to wide range of soils, CO 1
drained, often thin, rocky or gravelly (Wasser, .

Evaluator ‘s Comments: Wide adaptability (pohl, 1985).
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pH:

information available from the ljiterg .
Tolerant of weakly acidic to meg o S
salinity (Wasser, 1982).

7.0 (Sutton, 1974
€rately basic and weak )

yoisture Regime Adaptabllity: Great r

ange of '
8-20+ aap (Wasser, 1982). molsture tolerance,

prought Tolerance:

Information available from the literature: Moderate to d
(sutton, 1974). Good (wasser, 1982). M

Flood Tolerance:

Evaluator s Comments: Does not grow well 1n wet soils, and
even languishes from overwatering if in a garden (Rumely,
1985).

Fxposure:

Temperature:

Information available from the literature: Range up to 10,000°
in Colorado (Kelly, 1970).

Evaluator ‘s Comments: Hardy plant (Metcalf, 1985). Occurs
over a very wide latitudinal and altitudinal range (Rumely,

1985).

Light:
Information available from the literature: Sun (Sutton, 1974).
Fair shade tolerance (Wasser, 1982).

Evaluator s Comments: Probably rather intolerant of shade
(Metcalf, 1985). Full sun only (pPohl, 1985). Thought of
a heliophyte. 1If overgrown it languishes, but this may be
an allelopathic problem as well as shading (Rumely, 1985).

Wind:

Wwind firm (sutton,

Information available from the literature:

1974).



176

Insects:

mformation avallable from the
the genus (Stark, 1966).
species (Wasser, 1982).

literature;

9
May be very a ve PeSts present on

LY insect resistant

Disease:
Information available from the literature: 30 pests present on

the genus (Stark, 1966). Two major fungi reported on foliage.
May be a very disease resistant species (Wasser, 1982).

ADITIONAL INFORMATION ON THIS SPECIES:

current Use and Value: Game rance seeding, highway seeding and
landscaping (Wasser, 1982). Sutton (1974) recommendation.
wildlife utilization (vVan Dersal, 1938). Kruckeberg (1982)
recommendation. Kelly (1980) recommendation.

Sources of Description:

Technical: Bailey (1949); Dorn (1984); Hitchcock and Cronguist
(1981); Morris et al (1962).

Non-technical: Kelly (1S70); Nelson (1977).

Mailability: Big Sky Wholesale Seeds, Inc.; Little valley Wholesale
Nursery; Native Plants, Inc.; Northplan, 0ld Farm Nursery, Inc.;
Plants of the Wild; Dean Swift Seed Co.

kabitat Types: chaparral, Pinyon/juniper, Douglas fir/white fir,
Spruce/fir, Upper Uinta sage, Ponderosa Pine (sutton, 1974).
Scree, Limber Pine, Ponderosa Pine, Douglas Fir (pfister et gi,
1977). Stipa comata series grassland type (Mueggler and Handi,
1974). Silty range site (Ross and Hunter, 1976).

ew Mexico and Arizona. Colorado

Range: e scuth to N :
Oregon to Montana, Native to western North America

4,500-10,000 " (Sutton, 1974);
and to Eurasia (Wasser, 1982).
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SchNTIFIC NAME: Betula % Hook

comon Name: Water Birch

TranSplantabi lity:

Information available from the liter . ,
young and buds are green (kelly, 13§8§e' Only in May when

gvaluator ‘s Comments: Could perhaps
stock (Metcalf, 1985). bS be handled as canned

Lifespan:

Information available from the literature: short (van Dersal
1938) . !

Evaluator s Comments: Tends to be multi-stemmed; individual
stems may not live forever, but new ones will arise in

their place (Metcalf, 1985).

Propagat ion:

Information available from the literature: Seeds (Sutton, 1974;
van Dersal, 1938). Cuttings (Sutton, 1974). Seed collected
August-September when strobiles are still green enough to
hold together and dried. Seed should be stored at 36 to 38 F.
Seed usually sown 1n late summer or fall soon after collection,
but may be sown in spring after stratification for 4 to 8 weeks.
Seed lightly covered (1/16" to 3/16"). Epligeal germination.
Seedlings require light shade for 2 to 3 months during the
first summer. Field planted as 1-0 or 2-0 seedlings
(Schopmeyer, 1979).

Evaluator s Comments: Propagation not very successful from
cuttings. Best from seed (Evans, 1985).

Maintenance/Cleanl iness:

Information available from the literature: Weak branches; Clean

(Sutton, 1974).

Evaluator ‘s Comments: Clder branches often will briak ((:g\llgr;s,
1985). rLittle trash, flowing strobiles, w1nt§rh$lgm
and autumn leaf coloration make cleanuup worthwnile.
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il Adaptabi lity:
Texture:

Information available from the literature:

. . Medi
moist to wet, no organic matter, well-drainedlfgﬁtigim'1974)
/ .

Evaluator s Comments: Will tolerate somewhat low moisture

levels with well drained soil (Evans, 1985

- : ). O
streamside and in old beaver marshes, so does pgteigrf?i?ivatl
soils (Metcalf, 1985). 1a

pH:

Information available from the literature:

6.5-7.0 (Sutt
1974). Lsuteen,

Moisture Regime Adaptability: Moist to wet (Sutton, 1974). Moist
(Kelly, 1970).

Drought Tolerance:

Information available from the literature: Good (Sutton,
1974).

Evaluator ‘s Comments: Will be best restricted to irrigated or
naturally wet sites (Metcalf, 1985).

Flood Tolerance:

Evaluator ‘s comments: Probably tolerates at least seasonal
flooding (Metcalf, 1985).

Exposure:

Temperature:

] ] : 4 (Dirr,
Information available from the literature: zone |
1983). Range up to 9,000 in colorado Rockies (Kelly, 1970)

Recommended for general planting in Brooks, Alberta area
(Casement, 1984).

Evaluator ‘s Comments: Hardy plant (Metcalf, 1985).
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Light:

mformation available from the

11 .
van Dersal, 1938). lterature:

Sun (Preston, 1968;

Evaluator’s comments: Grows we]] in full e
is available (e.g. along pupyer cree
(Metcalf, 1985). Wide range,

o ;pogure, provided water
N Pondera/Teton counties)
but does best in sun (pohl, 1985).

Wind:

Information available from the literature:

(sutton, 1974). Yes wind firm

Evaluator ‘s Comments: Older stems may fall if rotted at the
base (Metcalf, 1985). Frequent storm damage (pPohl, 1985).
Insects: =
Information available from the literature: 20 insects present
on the genus (Stark, 1966).
Disease:

Information available from the literature: Many pests on the
genus only (Stark, 1966).

Evaluator ‘s Comments: Check rust index for disease problems
(Riesselman, 1985).

ADDITIONAL INFORMATION ON THIS SPECIES:

(wrent yse and value: Animal food (Sutton, 1974). wildlife .
utilization (van Dersal, 1938). Schmidt (1980) recommendation

for use as specimen. Kruckeberg (1982) recommendat 10n.

Sorces of pescription:

' and
TeChnical: AL Now (1980),' Dirr (1983); Dorn (1984)} HltChCOCk n

Cronquist (1981); Morris et al (1962).

: 1son
Non-technical: Arno and Hammerly (1977); Kelly (1970); Ne

(1977); phillips (1978).
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lability: Callahan-Seed; Native Plants, 1nc.

' i Northplan; o1
g nursery, Inc.; Plants of the wilg. P Old Farm

Hwﬂﬁttmpes: Riparian vegetation type (Sutton, 1974) .

washington to Montana, south to New Mex

1co and California
(sutton, 1974); Colorado 5,000-9,000", utah 5,000~-8,000"
(sutton, 1974).

Range 5
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LIENTIFIC NAME: ~ Ceanothus velutinus poug] .

comon Name: Snowbrush

nansplantability:

Information available from the literatyre.
nearly 1mpossible (Van Dersal, 1938) :
(Monsen and Christensen, 1975).

- Taproot makes it
- Vigorous seedlings

gvaluator s Comments: Difficut to trans lant
Seedling success 50%; field dug Succesz 52 Egggialfégé?%)'
’ .

Lifespan:

Information available from the literature: Moderate (Sutton,
1974) -

Evaluator 's Comments: A persSistent weedy species in forests; van
Dersal states that 1t 1s impossible to eliminate by overgrazing

with goats (Metcalf, 1985).

Propagation:

Information available from the literature: Seeds (Sutton, 1974).
Collect seed only from vigorous plants by tying cloth bags
securely over clusters of green seed pods. Seed-pod clusters
should not be cut as seed will not ripen properly. Seed is
apparently long-lived. Store in sealed containers around 40 F.
Ripens August 10 - September 10. Dormancy rmust be broken by
hot water soak at 175 to 212 F for 5 minutes or until cool
plus cold, moist stratification at 34 to 41 F for 60-90 days.
Heat has direct effect on germination and may account for
abundant germination of C. velutinus after wildfire. Seed
is sown in 5:4:3 loam:peat:sand at depth 2x diameter of seed.
Sterilized soil is necessary to prevent damping off.

Germination is epigeal. Root crowns must not be moist
(Schopmeyer, 1978). Seed, fall sowing (Monsen and Christensen,

1975).

Is believed to reguire soil inoculation

(Lackschewitz, 1985). Vvery
thy of additional research

Evaluator s Comments:
with nitrogen-fixing bacteria
difficult to propagate, although wor
(i.e. tissue culture) (Pohl, 1985).
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Malintenance/cleanl iness:

Informatiorj available from the 1i
desiccation when exposed above
contains saponin, a poison (

terature:
SNow; clean
Stark, 1966) .

Top subject to
(Sutton, 1974).

gvaluator ‘s Comments: Requires virtually ann .
: ual renewal pruy
when grown away from forests with heagy pruning
Y snowcov
1985) . er (Metcalf,

oil Adaptability:
Texture:

Information available from the literature: Medium to coarse,

dry, no organic matter, well-drained (Sutton, 1974)
Well-drained (Kelly, 1970).

Evaluator ‘s Comments: Will grow in soils suitable for pines
(Metcalf, 1985).

PH:

Information available from the literature: 5.5-7.0 (Sutton,
1974). Acid (Kelly, 1970).

folsture Regime Adaptability: Mesic (U.S.D.A., 198l). Moderate-dry
(Spurr, 1978).

Drought Tolerance:

Information available from the literature: Moderate 1if well-
established (Sutton, 1974).

Evaluator ‘s Comments: Probably adapted to spring wet/summer
dry sites (Metcalf, 1985).

Flood Tolerance:

Evaluator ‘s comments: Likely to be intolerant of flooding,
requires good drainage (Metcalf, 1985).

ExPosyre:

Temperature:

iterature: Suscept ible to

Information available from the lRange 6,000-101000’ in

freeze-kill (Furniss, 1971) .
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north-central Colorado (kelly '

gailey, 1976). 1970).

Zone.5 (Bailey and

gvaluator ‘s Comments: Basically g .
suitable for landscapes wherey Show-dependent species. not

. Chinook
Requlres snow cover for winter protec?igrclcflgor(]iqetigégs e

Light:

Information available from the literatuyre:

1938). Sun or shade (Spurr, 1978). Sun (Van persal,

Evaluator s Comments: Coriaceous, velutinous

. : leaves
adaptation to strong light (Metcalf, 1985) Suggest

Wind:

Information availlable from the literature: ves wind firm
(Ssutton, 1974).

Evaluator ‘s Comments: Forms a chaparral which is quite
windfirm, but may be susceptable to fire (Metcalf, 1985).
Insects:
Information available from the literature: 33 insects on the
genus (Stark, 1966). Tortoise shell butterfly, western

tussock moth (Furniss, 1971).

Evaluator ‘s Comments: Susceptable to aphids (Jensen, 1985).

Disease:

Information available from the literature: 30 paphoger}s on the
genus (Stark, 1966). Root-rotting fungus, armillaria

(Furniss, 1971).

ODITIONAL, INFORMATION ON THIS SPECIES:

i -fixi ir wildlife utilization

(Van 7 g). sutton (1974) re€ : "1982).
mtengfgfaéorlgs?e)in soil stapilizatlon plantings (USDA
Kruckeberg (1982) recommendat1on.
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JCes of Description:
50

chnical: Arnow (1980); Dorn (1984). yit h .
Te(1981); Morris et al (1962). €heock and cronquist

yon-technical: Arno and Hammerly (1977).

; Kelly (1970);
gruckeberg (1982); Nelson (1977): Spurr (1978); Taylor (1978).

Availability: Callahan-Seeds: Native Plants, Inc.

; Northplan; 014
Farm Nursery, Inc.; Plants of the wild.

wbitat TYPes: Chaparral, Douglas fir/white fir, Aspen/lodgepole
pine, Spruce/fir, Ponderosa pine, Upper Uinta Sage (Sutton,
1974); Subalpine Fir/Douglas Fir/Grand Fir Climax (Ross and
Hunter, 1976); Scree, Douglas fir (Pfister, 1977).

pnge: Washington to Montana, south to New Mexico and California.
Colorado 6,500-9,000 , 6,000-10,000 (Sutton, 1974)7
Black Hills of South Dakota and from British columbia south
to Colorado and California (USDA, 1982).
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clENTlFIC NAME: Cerastium tonentosum L.
g T e b,

on Name': Snow-1n-summer

W
T[&[]Splantability:

gvaluator ‘s Ccomments: Transplants . o

plants (Metcalf, 1985). readily from divisions of old
Lifespan:

Evaluator ‘s Comments: A long-1lived perennial (Metcalf, 1985)

propagat1on:

Information available from the literature: Seed, division,
auttings. Seeds germinate easily 1n 2-4 weeks at 68 F.
Division can be done in spring or fall if care is taken to
keep soil ball around roots when transplanting. Softwood
alttings can be taken 1in early summer (Still, 1982).

Sow seed outdoors 1n spring or summer up to 2 months before
frost, or indoors at 70-75 F medium temperature during
germination. Germination takes 5-10 days (Reilly, 1978).

Evaluator ‘s Comments: Easy to propagate (Metcalf, 1985).

¥aintenance/Cleanliness:

Information available from the literature: Annual division
often needed to keep plant 1n check. Trim back to encourage
new growth (Still, 1982). Can get weedy (Kelly, 1980).
Invasive (voight et al, 1983).

Evaluator ‘s Comments: Tendency to become weedy (Lackschewitz,

1985). Requires annual spring cleanup and Qccational s
restraint (Metcalf, 1985). Invasive. Requlres mowlng

times per year (pohl, 1985).

S0il Adaptability -

Texture:

the literature: DIY soils, low

j ' i1s (still,
fertility, spreads rampantly of moist, ffitll§9$(8)]5. ek
1982). Average, well-drained soils (Re1lly,

well-drained soil (voight et al, 1983) .

Information available from
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gvaluator 's Comments: Responds Wil

irrigated soils (Metcalf, 1985) ,(

JOrously on fertile, weyl-

pH:

yisture Regime Adaptability:
prought Tolerance:

Information available from the literature: poes well in hot,
dry and poor soils (Reilly, 1978).

Evaluator s Comments: pamoant when irrigated (Metcalf, 1985).

Flood Tolerance:

Ev?été%Of/S comments:  [jkely intolerant of flooding (Metcalf,

Exposure:

Temperature:

Informat ion available from the literature: zone 4 (Still,
1982). Zone 2 (Wyman, 1973).

Evaluator s Comments: A very hardy plant (Metcalf, 1985).
Fully hardy with wide tolerance (Pohl, 1985).

Light:

Information available from the literature: Full sun (Still,
1982; voight et al, 1983).

Evaluator s Comments: Probably inefficient in use of light
energy (Metcalf, 1985). Sun only (Pohl, 1985).

Wind:

Evaluator s comments: Generally forms a wind-resistant mound

(Metcalf, 19895).

Insect g :

. ) ; ites (Still
Information available from the literature: spider mit '

1982). pNone serious (voight et al, 1983) .
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pisease:

' 1lable from the lit . :
Infofmat 10n aval erature = None serio :
. 1983) 10us (Voight
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IFIC NAME: Cercocarpu:;_

oC1ENT -lﬁg_i@_l}u_s Nutt |

comon Name: Curlleaf Mountaimmahogany

Transplantabi 1 lty 5

nformation available from the literature- e
transplant mature plants (Sutton, 1974?. Sisfiguitica
Evaluator 's Comments: Very diffic

) ) ult t .
1985). Alright if container gro © collect from wild (pohl,

wn (Watson, 1985)

Lifespan:

Information available from the literature: Long-lived
(Preston, 1968).

Evaluator ‘s Comments: Natural stands appear to hold their own
very well (Metcalf, 1985).

Propagation:

Information available from the literature: Seed (Sutton, 1974).
Fruit ripens May to August (Blauer et al, 1975). Minimum fruit
produicing age 10 to 15 years at regular intervals ranging from
1l to 10 years. Fruit 1s collected in late summer ot early fall.
Seed with moisture content of 7 to 10 % can be stored in cloth
sacks 1n dry ventilated locations for up to 5 years. Seed
should be kept moist at 32 to 38 F for 36 days or at outside
temperatures from November to March, or stratified in moist
sand or peat 30 to 90 days at 41 F. Acid soak may increase
germination. Seed is usually sown in fall. If entire seed 1S
sown a 30 minute soak is required. Seed beds should be kept
moist until germination begins. Sow at 1/4-1/2" at 20 to 25
seedlings per square foot. Seedlings outplanted at 1-2 years
(Schopmeyer, 1979).

Maintenance/cleanl iness:

Information available from the literature: Pruning tolerant;

clean (sutton, 1974). Prune 1in late april, early May oOr mid

to late September, pruning at other times can result 1n

complete mortality (Blauer et al, 1975).
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oil adaptability:

Texture:

Information available from the literature:
sandy loam. No organic matter, :
on wide range of soils, common o
1981).

. Coarse to rocky,
well-drained soils. Grows

n limestone ridges (U.S.D.A.,

Evaluator ‘s Comments:

Well-developed on the Madison limestone
(Metcalf, 1985). B

pH:

Information available from the literature: 6.0-7.0 (Stark,
1966) .

Moisture Regime Adaptability: Dry, 12"+ annual precipitation
(Sutton, 1974).

Drought Tolerance:

Information available from the literature: Good (Sutton,
1974). Drought resistant (U.S.D.A., 1981).

Evaluator ‘s Comments: Natural inhabitant of dry, hot rocky
slopes (Metcalf, 1985).

Flood Tolerance:

Evaluator ‘s Comments: Probably intolerant (Metcalf, 1985).

Exposure:

Temperature:

Range 2,000 to

' ' from the literature:
Information available e

4,500+, in northern part of range 9,000".
high temperatures (U.S.D.A., 1981).

In Montana, often (or mostly) found

Eval ’ ments:
uator s Com 1985).

in Upper Sonoran zone (Metcalf,
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Light:

nformation available from the literatuyre.

and Hussey, 1975; Preston, ;sSutton Sun (Huddleston

r 1974: van Dersal, 1938).

Evaluator ‘s Comments: Probably jntoler
mature (Metcalf, 1985).
(pohl, 1985).

| ant of shade when
Requires full sun; leggy in shade

wind:

Information available from the literature: very wind fir
(Sutton, 1974). Withstands some exposure to %/Jind =t
(Huddleston and Hussey, 19795).

Evaluator s Comments: Tends to form a wind-resistant chaparral
in native stands (Metcalf, 1985).

Insects:

Information available from the literature: 4 insects on the
genus (Sutton, 1974). None (Stark, 1966). Relatively free from
attack. Sucking bugs, looper, bark beetle (Furniss, 1971).
Aphids (Labadie, 1978).

Disease:

Information available from the literature: 9 pathogens on the
genus (Stark, 1966). Leaf spot, relatively free from attack

(Furniss, 1971).

ADDITIONAL INFORMATION ON THIS SPECIES:

Qurrent Use and value: A valuable wildlife browse and cover plant

) wildlife
(Wasser, 1982). Animal food (Sutton, 1974). : o ,
utilization (van Dersal, 1938). Potential for soil stabilization

(USDA, 1982). Schmidt (1980) recommendation. Kruckeberg (1382)
recommendation. Wilson (1984) recommendation. Labact

recommendation.

Sources of Description:

: onguist
Technical: Arnow (1980); Dorn (1984); Hitchcock and crong

(1981); Morris et al (1962).



191

Non-techniCali Huddleston and Husse 5) .
kruckeberg (1982); Labadie (1978);YN<(9§ZZ>;)' ory, | 1270);
1978). (1977); Taylor

ailability: Callahan-Seeds; Native Plants, )
W camm Nursery, Inc.; Plants of the wild. Inc.; Northplan; old

jpitat Types: Chaparral, Pinyon/juniper, Upper yinta sage, pouglas
ir/White 11r, Aspen, loudepole pine, Spruce/fir Sutt(l)n 1974);
cercocarpus iedifoilus series (Mueggler and Handl, 1971'4)- Rocl'<y

Mountain juniper/Ponderosa pine climax forest (Ross and Hunter
1976) - '

Range: Washington to Montana, south to New Mexico and California.
colorado 6,500-9,000  (Sutton, 1974); Eastern Washington to
california, northern Arizona and north to Colorado and Montana,
2,000-4,500" in northern part of range and up to 9,000 in
southern part (USDA, 1982).



192

SCIENTIFIC NAME: Clematis ligusticifolig Nut £

comon Name(s): - Western Clematis, westerp Virgin’ s-power

Transplantabi 1 lty :

Information available from the literature: vyes (Sutton, 1974)
’ .

pvaluator ‘s Comments:

Lifespan:

Information available from the literature: Short (Sutton, 1974).
Evaluato;'s Comments: Plants become quite large under natural
conditions. Comparatively long-lived for herbaceous vine

(Evans, 1985). In nature, appears to be long-1lived; seldom
seen in cultivation (Metcalf, 1989).

Propagation:

Information available from the literature: Seeds (van Dersal,
1938). Cuttings (Stark, 1966). Seeds are brown when ripe
(October-December ). Seed requires prechilling at 33 to 40 F
in moist sand, peat or mix for 60 to 180 days. Untreated seed
is sown in fall or spring sowing of seed stratified over winter
(Schopmeyer, 1979). Sow 2-4 x seed diameter. Moist chill at
33-41 F for 2-6 months (Wasser, 1982).

lfaintenance/Cleanliness:

Information avaiiablie from the literature: Will overtop shrubs;
clean (Sutton, 1974).

Bvaluator s Comments: Very agressive. Must prune to keep from
other desirable shrubs (Evans, 1985). "Clean" may not be
accurate, as abundant "fluff" from seedheads can be messy
(Metcalf, 1985). Very invasive and rampant (pohl, 1985).

%11 Adaptability:

Texture:
. . m well-
Information available from the llteratur&19§Z§kyc<l)2?sé, Tocky,
drained, moist, organic matter (Suttogé) .
sandy, well-drained soils (Wasser, 1982).
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Evaluator ‘s Comments: well] draineq _
clay (Eva_ms, 1985). Commonly fOun(SjOé}]s jtsandy, rocky, no
prospectively have soils with good mo; Sites that
(Metcalf, 1985).

pH:

Information available from the literatyre: 7.0 (Sutton, 1974)
. . .

Evaluator ‘s Comments: pH may be a problem (Riesselman, 1985).

Koisture Regime Adaptability: 12-20" annual precipitation (Wasser,
1982) -

Drought Tolerance:

Information available from the literature: Poor (Sutton,
1974). Once established can withstand dry conditions
(Huddleston and Hussey, 19750. Weakly moderate drought
resistance (Wasser, 1982).

Evaluator ‘s Comments: Resistant to drought when well
established (Evans, 1985). The genus as a whole 1s adapted
to mesic situations - "Thrive with cool root-run, but head
in the sun” (Metcalf, 19895).

Flood Tolerance:

Evaluator s Comments: Good ir not supmergea for great lengths
of time (Evans, 1985). Probably only a limited tolerance
(Metcalf, 19895).

Exposure:

Temperature:

Information available from the literature: Not frost sensitive
(Wasser, 1982). Recommended for general planting in the
Brooks, Alberta area (Casement, 1984).

sufrer some dieback in severe

Evaluator s Comments: TOpS maylly hardy and provide continuity

winters, but roots are genera
(Metcalf, 1985).

Light:

] - sun (van
' ' from the iiterature: . -
o s more productive 1n partial shade

Dersal, 1938). Appear
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bordering shade. Moderate shade
_ to
Full sun or partial shade (Huddlestéﬁrgggeﬁézzgier19%2&)32).
’
Evaluator ‘s Comments: Appears to

. prefer coo il i
areas, much like other Clematis specjes (E\l/aiglll;g;haded
L ’ .

wind:

Information available from the literature:- NO (Sutton, 1974)
4 .

Evaluator ‘s Comments: Attached tenaciously to support plants

(Evans, 1985). Wiry architecture of the plant -
' provides wind-
firmess (Metcalf, 1985). Climbing ability hampered b

(Pohl, 1985). S Jlelile y winds

Insects:

Information available from the literature: 3 insects on genus
(Stark, 1966). 4 insects on species (Essig).

Disease:

Information available from the literature: 39 pathogens on the

genus (Stark, 1966). Leaf spots, rusts, downy mildew (Wasser,
1982).

ADDITIONAL INFORMATION ON THIS SPECIES:

Current Use and Value: Game range improvement, rehabilitation of
disturbed soils (Wasser, 1982). Animal food (Sutton, 1974).
Minor wildlife utilization (van Dersal, 1938). Shows promise
for use in soil stabilization plantings on mowed lands and
other disturbed areas. Cultivated as an ornamental (USDA,
1982). Kelly (1980) recommendation.

Sources ot pescription:

1 st
Technical: pBailey (194y); Dorn (1984) ; Hitchcock and Cronguis
(1981); Morris et al (1962).

. 97u) ;
Non-technical: Huddleston and Hussey (197): Keliy (&
Nelson (19/7).
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apirity: CiifLy View nursery:

Littie valle
yative plants, Inc.; Northplan. Yy Wnolesaie Nursery;

pail

gbitat Types: Riparian (Sutton, 1974).

hington to Montana, south to New Mex]j : :

nge: Was - N ex1co and California.

d colorado 5,000-8,500 . Nevada 7,000  and below (Sutton, 1974).
jestern Canada and North Dakota, south to New Mexico, Arizona
and calitornia. Native to western United States (Wasser, 1982).
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QIENTIFIC NAME:  Eriogonum umbellatum oy

comon Name: Sulturtlower, Sulfur Buckwheat

Transplantabi lity:

Information available from the literature-
vigorous seedlings (Monsen and Christenéenpoig7é?Utton' s

Evaluator 's Comments: Eriogonums generally are not easy to
transplant from the wild. Best to rajise from seed (Mgtcalf
4

1985). Fine from seedlings but very diffi
from wild (Pohl, 1985). Y difficult to transplant

Lifespan:

Information available from the literature: short (Sutton, 1974).

Evaluator ‘s Comments: Mot easily grown in cultivation (Metcalf
1985).

4

Propagat ion:

Information avallable from the literature: Seeds (Sutton, 1974).
Stratify seeds at 32 F (Stark, 1966).

Evaluator ‘s Comments: Germination may be slow (Metcalf, 1985).
Fasily progagated from seed in greenhouse (Pohl, 1985).

aintenance/Cleanliness:

Information available from the literature: Spread is not too
vigorous; clean (Sutton, 1974).

Evaluator 's Comments: Plants may accumulate trash that blows
fran other plants (Metcalf, 1985).

S04 Adaptabi 1ity:

Texture:

Information available from the literature: Fine to coarse,
well-drained, no organic matter (Sutton, 1974). Adapted
to harsh, rocky soiis (Monsen and Christensen).
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ph:

Information available rrom the 1

1974). lterature:

/.0 (Sutton,

pisture Regime Adaptability: pry,

; (Sutton, 1974) .

6-10"+ annual Precipitation

prought Tolerance:

Information available from the literature-

1974). Good (Sutton,

Flood Tolerance:

Evaluator ‘s Comments: propably limited flood tolerance
(Metcalf, 1985).

Exposure:
Temperature:
Evaluator 's Comments: Reasonably hardy (Metcalf, 1985).
very hardy - prefers snow cover (Pohl, 1985). Occurs

on exposed sites where temperatures vary to extremes
(Rumely, 1985).

Light:
Information available from the literature: Sun (van Dersal,
1938) .
Evaluator s Comments: Sun only (Pohl, 1985). Always found 1in

the open. Languishes and disappears if vegetation grows over
and shades it (and atfects 1t in other ways)(Rumely, 1985).

Wind:

Information available from the literature: Yes wind firm
(Sutton, 1974).

Evaluator s Comments: Withstands strong, desiccating air
movement on ridgetops (Rumely, 1985).

. . : on the genus
Information available from the literature: 1 insect

(Stark, 1966).
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pisease:

mnformation available from the 1li

= .
genus (Stark, 1966). €rature;

14 pathogens on the

——

ADDITIONAL INFORMATION ON THIS SPEC IES:
/ -

qurrent Use and Value:  Animal food (Sutton, 1974): promise for use in
soil stabilization. Livestock and game utilization (USDA, 198 2:
Kruckeberg (1982) recommenauation. Keily (1950) recommendétion '

sources of DesCription:

Technical: Arnow (1980); Bailey (1949); Dorn (1984); Hitchcock
ana Cronquist (1Y81).

Non-technical: Nelson (1977); Taylor (1978).

availability: Clyde Robin Seed Co.; Little valley Wholesale Nursery;
Native Plants, Inc.; Northplan; Old Farm Nursery, Inc.; Dean
Swift Seed Co.

Habitat Types: Chaparral, Pinyon/juniper, Douglas fir/white fir,
Upper Uinta sage, Ponderosa pine, Aspen/lodgepole pine (Sutton,
1974). Douglas Fir (Pfister, 1977). Festuca scabrella series
(Mueggler and Handl, 1974). Artemesia spp. (Ross and Hunter,
1976).

Range: Washington to Montana, south to New Mexico and California.
toloraco 5,00u-1u,5 v00 (Sutton, 1974). Wyoming to Washington
ana south to Calirornia and northern Arizona (USDA, 1982).
Clayey range sites (Ross and Hunter, 1976).
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SaENTIFIC NAME: Humulus Lupuius |,.

conmon Name: HOp Vine

Transplantabi lity:

Evaluator 'S Comments: Since hops is ysed i L
assumed that transplantability is good (Séisgfévegésit .
’ .

Lifespan:

Evaluator s Comments: Observations in Bozeman indicate an

extended lifespan (Metcalf, 1985). very lo i
2 vine (Pohl, 1985). Y long lifespan for

propagation:

Evaluator s Comments: Propagated by cuttings of underground
stems (Metcalf, 1985). Have had minimal success with seeds

(Pohl, 1985).

Maintenance/Cleanliness:

Evaluator ‘s Comments: (rown as a screen vine, requires only
annual removal of previous season’s stems (Metcalf, 1985).
Requires annual cleaning as a half hardy perennial (Pohi,

1985).

oil Adaptability:

Texture:

Evaluator s Comments: PpProbably grows best on soils with good
moisture retention (Metcalf, 1985).

PH:

loisture Regime Adaptability:

Drought Tolerance:

. etcalf
Evaluator s Comments: Likely intolerant of drought (M ’

1985).
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FlOOd TOler ance:

Evaluator ‘s Comments: Unlike] to
(Metcalf, 19u5). ¥ to be tolerant of fic0uing

Temperature:

Inrormation availaole rrom the literaty

o re: Reco
general planting in the Brooks, mended) for

Alberta area (Casement, 1984).
Evaluator ‘s Comments: Long-time hardiness evident i
Montana (Metcalf, 1985). in Bozeman,
Light:

Evaluator 's Comments: Half to full sun (Metcalf, 1985). Full
sun only (Pohl, 198%).

Wind:

Evaluator s Comments: Have never witnessed wind damage on this
species (Metcalf, 1985). Strong winds prohipit climbing
ability (Pohl, 1985).

Insects:

Evaluator s Comments: Leafhoppers (Metcalf, 1985).

Disease:
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aNTIFIC NAME: J@ig@rgﬁ Ch_inggsis L.

Sd ’pfiLzeLiana'

comon vame: Pritzer guniper

T[ansplantaoi lity:

Intormation availapble from the literature-
container (Dirr, 1983). re: Ball and Burlap or

gvaluator ‘s commentsS: Handled mostly by ca
1985). By container (Riesselman, 198)g), nned stock (Metcalf,

Lifespan:

Evaluator s Comments: Long-lived species, growing in some forms
to large tree size in native habitats in China (Metcalf, 1985).

propagation:

Information available trom the literature: Seeds gathered in
fall as soon as cones ripen. Seeds removed from fruit and
then treated with sulfuric acid for 30 minutes, then
stratitiea for 4 montns at 40 F or 2 to 3 months at 70-85 F
or summer planting instead of acid. Winter cuttings (taken
after parent exposed to subfreezing temperatures) rooted in
greenhouse. Late summer or early fall cuttings for rooting
1in outdoor cold frame. Light wounding and IBA may help.

l: L perlite/peat or medium-coarse sand 1s good medium. 60 F
for 4-6 weeks, humidity but not wet cuttings and high light
intensity. Bottom heat of 80 F will aid rooting (Dirr, 1983).

Evaluator s Comments: Good success from December - January
cuttings and 10,000 ppm IBA (Evans, 1985).

Maintenance/Cleanliness:

Evaluator s comments: Judicious pruning/clipping_willthe(ljg; to
Mmaintain attractiveness (Metcalf, 1985). In thick stands,
undergrowth requires pruning (Riesselman, 1985).

$011 Avaprability:

Texture:
. well-drained
Information available from tne ]iterature: MoiSt,

(Dirr, 1983).



gvaluator ‘s Comments:
reported for harsh sites on the p;

pH:

Information available from the liter
tolerant of calcareous soils (Dirratgggé) Adaptable, quite
Evaluator s Comments: Wij] D

robabl - - .
well supplied with calcium y thrive in soils that are

(Metcalf, 1985)

ure Regime Adaptability: 10-20" annual precipitation (Howara,
1972)°

Drought Tolerance:

poist

Evaluator ‘s Comments: Most commonly grown under irrigation

(Metcairf, 1985). Tclerant to drought if established (watson
1945) . '

Flood Tolerance:

Evaluator 's Comments: Probably rather intolerant of flooding
(Metcalf, 1985).

Exposure:
Temperature:

Information availapble trom the literature: 2Zone 3-9 (Dirr,
1983). Zone 3-/ (Howard, 1972). 2Zone 4 (Wyman, 1974).
Zone 4 (Bailey, 1976).

Evaluator ‘s Comments: Some establishment survival problems
reported for harse sites on High Line (Metcalf, 1985) .
Zone 4 (Riesselman, 1985).

Light:

Information available from the literature: Full sun (Wyman,

1974).

Evaluator ‘s Comments: Best growth and.vigorous whege;)ligi;t;lis
bright (Metcalf, 19s5). Fuil sun (Riesselman, 19 .

sun (Wacson, 1v85).
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wind:

gvaluator 's Comments: Relatively j
. '1nd-
1985) . Some wind burn ang deSiCC\atiogeleJSt'ant (Metcalf,
(Rliesselman, 1985). r'lng winter

Ineects:

Information ayailable from the literatuyre-
Juniper aphid, bagworm, juniper midge,
cedar bark beetle, mites (Dirr, 1983)

Rocky Mountain
scale, web worm, red

Evaluator 's Comments: ¢nittle bug present: not much else in this

algzg)(gvans' 1985). insect problems negligible (Riesselman,

Disease:

Information available from the literature: Phomopsis blight
(k1lls young shoots, prevalent in early spring and wet weather),
cedar apple rust, wilt (Dirr, 1983).

Evaluator ‘s Comments: No sign of cedar apple rust in this species
(Evans, 1985). Much rore resistant to cedar apple rust than J.
scopulorum and should be pranted in preference to that species
1in most landscapes (Metcalf, 1985). Diseases negligible; rust
has very weak pachogenicity (Riesselman, 1985).
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SCIENTIFIC NAME: Juniperus communis |,

Comnon Name(s): Common Juniper, Mountaip Juniper

Transplantabi 11 ty :

Information available from the literature-

(sutton, 1974). Readily (Dirr, 1983) Poor on wildings

Evaluator s Comments: Good transp]l :
cultivation. Not as successfulpaznrzogt)légﬁé?gm?gi.s:g (EVe
1985). Landscape sizes likely best handled as B&Bgstock e
(Metcalf, 1985). Difficult to transplant from wild (pohl
1985). Transplant alright if container grown (Watson, 19é5),

Lifespan:

Information available from the literature: Long-lived (Vvan
Dersal, 1938).

Evaluator ‘s Comments: Examples on MSU campus that have thrived
after some 35 years (Metcalf, 1985).

Propagat ion:

Information available from the literature: Seeds, cuttings
(Sutton, 1974). Frult ripens Auqust to October (second to
third year) when it turns from red to bluish to black, glaucous,
persists for two seasons. drops at regular intervals.

Collected in fall. Seeds may be dried with pulp on or cleaned.
Store at 20 to 40 F in dry sealed containers. Seeds need warm
stratification at 68 F night and 86 F day for 45 to 90 days,
followed by cold stratification at 41 F for 90+ days. Sow in
spring or fall 1/4" deep beds should be mulched and provide
light shade. Plant out as 2-1 stock (Schopmeyer, 1979).

Eval_uator's Ccomments: Good success with summer softwood or
winter hardwood cuttings (Evans, 1985).

Maintenance/Cleanliness:

Information available from the literature: (an winterburn 1f

exposed; clean (Sutton, 1974) .
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pvaluator 's Comwents: Windburn not a
e : . S co -
it 1s on certain upright cultivarsc(Fvaggonlgg ol Species as
forms may become open- centered OVEE & ’ 5). Spreading

r 1 ) - 2
should help overcome this tendency (&égiélfJu?;gé?us BEHnENg

sil Adaptability:
Texture:

Information available from the literature: Fine to coarse
deep, dry to moist, organic matter if possible, well—drained
(Sutton, 1974). Dry sterile soils, grows on the wor st
land possible, rock outcroppings and waste lands (Dirr, 1983).

Evaluator 's Comments: Sutton and Dirr s comments probably
apply to eastern forms. Montana type 1s more often seen 1n
partially shaded situations or among rocks where root-runs
are cool (Metcalf, 1985). Soil cannot be too wet (Watson,
1985) .

pH:

Information available from the literature: 7.0 Sutton, 1974).
Tolerant of calcareous soils, will tolerate neutral or
slightly acid soils (Dirr, 1983).

Evaluator 's Comments: Junipers are often indicators of
limestone substrates (Metcalf, 1985).

Moisture Regime Adaptability: 10 to 20" annual precipitation (Howard,
1972). Mesic (U.S.D.A., 1981)

Drought Tolerance:

Information available from the literature: Cood 1f well-

established (Howard, 1972).

This may depend largely on the provenance
1985). Less well-adapted to moisture

oligosperma or J. scopulorum (Metcalf,

Evaluator 's Comments:
of the plant (Evans,
stressed sites than J.
1985).

Flood Tolerance:

ant of flooding (Metcalf,

- = o r
Evaluator s Comments: Probably intoLe olerance (Riesselman,

1985). all Junipers have low flood t
1985).



206

Temperature:

Information available from the lite _
(pirr, 1983). Zone 4 to 7 (Howargature,
1974). Zone 3 (Bailey, 197)

one 2 + 6 (7)
r 1972). zone 2 (Wyman,

Evaluator ‘s Comments: Quite hardy,

. b
J. sahina (Metcalf, 1985) Ut perhaps less so than

- Harady (Riesselman, 1985)

Light:

Information available from the literature- Sun or shade

(I;t;dc)ileston and Hussey, 1975; sutton, 1974). Shade (Howard
1972) . '

Evaluator ‘s Comments: A better choi.ce for shaded sites than
many other Junipers (Metcalf, 1985).

Wind:

Information available from the literature: vYes wind tolerant
(Sutton, 1974).

Evaluator s Comments: Low garowing forms are guite wind
resistant (Metcalf, 1985).

Insects:

Information available from the literature: 10 pests on the genus
(Stark, 1966). Spider mites (Schopmeyer, 1979).

Evaluator ‘s comments: Have never observed spider mites in this
species (Evans, 1985). Spider mites and spittle bugs often
encountered (Jensen, 1985).

Disease:

10 pests on the genus

. . j lterature: : .
Information available from the li Phomopsis blight

(Stark, 1966). Juniper blight (Dirr, 1983).
(Schopmeyer, 1979).

r area (Evans,

. 1n ou
No apparent problem Diseases

Ev ’ .
aluator ‘s Ccomments: (Mathre, 1985).

1985). Juniper Hawthorn Rust severe
rare (Riesselman, 1985).
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JDITIONAL INFORMATION ON THIS SPECIES:

current gse and Value: Planted less commonly,
ornamental value (Wasse_r, 1982). Animal food (Sutton, 1974)
sutton (1974) recommendation. wildlife utilization (\I/an Deraa)
1938). Shows promise for use in soil stabilization plantings. ,
row-growing forms are commonly used in landscaping (USDA, 1982)
kruckeberg (1982) recommendation. wilson (1984) recommendation.

despite good cover and

sources of Description:

rechnical: Arnow (1980); Bailey (1949); Dirr (1983); Dorn
(1984); Hitchcock and Cronquist (1981); Morris et al (1962).

Non-technical: Huddleston and Hassey (1975); Kelly (1970);

Kruckeberg (1982); Nelson (1977); phillips 1978); Simon and
Schuster (1978).

wailability: Callahan-Seeds; Mitsch Nursery, Inc.; Native Plants,
Inc.; O0ld Farm Nursery, Inc.

Habitat Types: Aspen/lodgerole nine, Scruce/fir, ponderosa Pine
(Sutton, 1974) (Pfister et al, 1977). Douglas fir/Ponderosa

Pine Climax Forests, Spruce/Douglas-fir Climax (Ross and Hunter,
1976) .

Range: Colorado 5,000-7,000 . Circumpolar 1in cool places (Sutton,
1974).
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scIENTIFIC NAME: Larix occiz,ienta_lis NUtt

conmon Name:: Western larch

Transplan tability:

nformation available from the 1j . .
1982). literature: gasily (Kruckeberg,

Lifespan:

Information available from the literature:

(Arno and Hammerly, 1978). very long (500 years)

propagat10n:

Information available from the literature: Fruit ripens August
to September. Collect in fall as soon as ripe. Minimum seed
bearing age 1s 25 years, 1-10 year intervals between large
seed crops. Ripe when cone turns from green to brown to purple
(specific gravity of 1.025). Heat opens cones. Kiln 7 to 9
hours at 110 F. Store at 0 to 50 F in dry sealed containers.
Long storage life. Sow in fall (or spring using stratified
seed) 1/8 to 1/4" deep. Fall beds should be mulched.
Germination 1s epigeal. Sow 30 to 35 seedlings/square foot.
Outplant as 1-0 (Schopmeyer, 1979).

Maintenance/Cleanliness:
Evaluator s comments: Annual needle-fall and cones in crop
years must be cleaned (Metcalf, 1985). Needles and some cones

shed annually. Most cones remain on tree "indefinitely".
Winds break off branches rather easily (Rumely, 1985).

S0il Adaptability:
Texture:

PH:

Histure Regime Adaptability:
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prought Tolerance:
Ponderosa Pine (Metcalf, 1985)

. ) - Not as drought
g; contorta.latlfolla or P. Ponderosa, but mgch tolerant as
Picea or Abies (Rumely, 1985) more so than

Flood Tolerance:

Evaluator ‘s Comments: Probably much
than some other species in the genus (Metcalf, 1985)

Sometimes this occurs in swamps (this j :
N " . 1s not characteristic).
Suspect "lowland" and "upland" races (genetic) (Rumely, l9§§;.

less tolerant of flooding

Exposure:

Temperature:

Information available from the literature: Zone 5 (Bailey,
1976) .

Evaluator s Comments: Restricted in nature to the west side
of the Divide, where Montana has 80% of the merchantable
larch timber in the U.S. Seldom seen in landscapes (Metcalf,
1985). Able to withstand hot-cold regimes if cool nights.
Prefers coastal climate (higher humidity) more than
continental climate (Rumely, 1985).

Light:

Information available from the literature: Extremely
intolerant of shade (Arno and Hammerly, 1978).

Evaluator ‘s Comments: Definitely heliophytic. Establishes
well (west of Continental Divide) on burns or clearcuts.
"Never" occurs as good stands of seedlings undeg establlshed
forest cover. Early successional species, persisting only as

old, mature tall trees (Rumely, 1985).
Wind:

Evaluator ‘s comments: Branches and tops of trees S€e€m go zag;k
easily. Brittle. But tall boles "give" W1th'thebw22k,
and rock but remain. Only the branches and tips r

(Rumely, 1985).
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Information available from the ]ite
pudworm (Schopmeyer, 1979),
Hammerly, 1978).

rature:

Weevils, s
ruce
Larch casebes el

rer (Arno and

pvaluator ‘s Comments: Larch casebearer is
Montana, from an initial infestation in
ago. Long-known on other spp.

a recent pest in
: Idaho several vyears
1n Eastern U.sS. (Metcalf, 1985).

pisease:

Information available from the literature: pwarf mistletoe,
quinine conk fungus (Arno and Hammerly, 1978)

Evaluator ‘s Comments: If Dwarf Mist letoe is a "disease", then it
can be included as a serious detriment to the growth of Western
Larch.

ADDITIONAL INFORMATION ON THIS SPECIES:

Qurrrent Use and Value: Wildlife utilization (van Dersal, 1938).

Sources of Description:

Technical: Arnow et al (1980); Dorn (1980); Hitchcock and
Cronquist (1973).

Non-technical: Arno and Hammerly (1977); Kruckeberg (1982).
Mailability: cCallahan-Seeds: Clifty View Nursery; Northplan.

Habitat'I'YPeS: Douglas Fir Series, Grand Fir Series, Spruce Series,
Western Hemlock series, Alpine Fir (Pfister et al, 1977).

southeast along the cascade

¥nge: Southern British Columoia, daho and Montana (Hitchcock and

Mountains to Oregon, east to I
Cronquist, 1973).
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3CIENTIFIC NAME: Larix sibirica Ledeb .

(omon Name: Siberian Larch

Evaluator s Comments: Apparently transplants
exten;ively in field shelterbelts in SaSkatczzié,'] asdusig
prairie Provinces of Canada (Metcalf, 1985) and other

Lifespan:

pvaluator ‘s Comments: Presumably long-lived

y As 1t
gymnosperms (Metcalf, 1985). with many other

propagation:

Information available from the literature: Fruit ripens

September to November. Collect in late fall as soon as ripe.
Minimum seed bearing age 12 years, 3 to 5 year intervals. Ripe
when brown. Heat opens cones. Store at 34 to 38 F, 6 to 8%
moisture, in dry sealed containers. Long storage life. Cold,
moist stratification for 21 to 60 days at 32 to 41 F (Schopmeyer,
1979). Seed ripens early to mid-September. No stratification.
Sow in spring or fall (Vvanstone et al, 1982).

Maintenance/Cleanliness:

Evaluator s Comments: Can become double-topped if owls/crows use
main leader for perch (Metcalf, 1985). Annual needlefall anad
cones followling crop years.

S0il Adaptability:

Texture:

Extensive use 1n shelterbelts/windbreaks

Evaluator 's Comments: us textured soils

suggests fairly wide adaptability to vario
(Metcalf, 1985).

PH:

10 to 20" annual rainfall (Howard,

Woisture pegime adaptability:
197) .
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prought Tolerance:

Evaluator s comments:  probably quite tolerant (Metcalf, 19gs)

Flood Tolerance:

pvaluator s Comments:

Unlike .
1985) . ly to tolerate flooding (Metcalf,

Exposure:

Temperature:

Information available from the literature: 2zone 3 (Howard,
1972). Recommended for general planting in Brooks, Alberta
area (Casement, 1984). Zone 2 (Bailey, 1976).

Evaluator ‘s comments: A hardy species (Metcalf, 1985)

Light:

Evaluator s Comments: Probably rather intolerant of shade
(Metcalf, 1985).

Wind:
Evaluator 's Comments: Use in windbreaks suggests species is

quite windfirm (Metcalf, 1985).

Insects:

Evaluator s comments: Susceptibility to Larch Casebearer is
unknown to me (Metcalf, 1985).

Disease:
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cIENTIFIC NAME:  Lonicera sempervirens f,
- = -

ommon Name: Trumpet Honeysuckle

4
Transplantability:
Evaluator’s comments: Transplant readily (Metcalf 1985)
Lifespan:
Evaluator ‘s Comments: Tops may die back annuall
systems perenniate well (Metcalf, 1985). Yr but reot
propagation:

Evaluator ‘s Comments: Soft or hardwood stem cuttings (Evans,
1985). Easy propagation from cuttings (Metcalf, 1985).
Roots readily from cuttings (Pohl, 1985).

Maintenance/Cleanliness:
Evaluator ‘s Comments: Best handled by cutting back to near
ground level each spring (Metcalf, 1985).
Soil Adaptability:
Texture:
Evaluator s Comments: Appears to be guite adaptable, but will

likely thrive best on soils with good moisture retention
potential (Metcalf, 1985).

PH:

tolsture Regime Adaptability: 10 to 20" annual rainfall (Howard,
1972).

Drought Tolerance:

ought
Evaluator ‘s Comments: Probably has a low tolerance for ey

(Metcalf, 1985).
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Flood Tolerance:

Evaluator ‘s Comments: Likely rat .
(Metcalf, 1985). Y rather intolerant of flooding

grposure:
Temperature:
Information available from the literature:

1983). Zone 3 to 5 (Howard, 1972).
zone 4 (Bailey, 1976).

Zone 4 to 9 (Dpirr,
Zone 3 (Wyman, 1974).

Evaluator s Comments: Tops less hardy than yoot system, will
often die back annually (Metcalf, 1985).
Light:

Evaluator s Comments: Grows well in both sun and half shade
(Metcalf, 1985). Fairly wide adaptability (Pohl, 1985).

Wind:

Evaluator ‘s Comments: Twines tightly to support (1.e. 1is
resitant to wind damage)(Evans, 1985). Wiry habi; renders
it quite windfirm (Metcalf, 1985). wind may limit climbing
ability (pohl, 1985).

Insects:

Information available from the literature: Plant lice (Wyman,
1974).

Evaluator s comments: None observed, some aphids (Evans, 1985).
Few insect problems (Metcalf, 1985).

Disease:
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o INTIFIC NAME: Mahonia aquifolium (pursh) Nutt

Conmon Name: Oregondrape

Evaluator 's Comments: A common lant -
milder than Montana (Metcalf, ?985) f nurseries in areas

Lifespan:

pvaluator ‘s Comments:

Suckering habit co ~ .
(Metcalf, 1985). ntributes to lifespan

propagation:

Information available from the literature: Seed stratified 90
days at 41 F. Dry seed after collected. Softwood and
hardwood cuttings root well, and division of the parent plant.
Cuttings taken in November, treat with .8 to 1.0 % IAA (Dirr,
1983). Fruit ripens in late July to early August. Seed should
be dried superficially and either sown or stored in sealed
containers at temperatures slightly above frezing. Fall sown
seeds should be covered with 1/2" or 1/8" soil plus 1/4" sand.
Germination 1s epigeal. Field planted as 2-0 stock (Schopmeyer,
1979). Cuttings from May to August, seeds, layering, suckers
(Spurr, 1978). Divisions or root cuttings (Wyman, 1973).

Maintenance/Cleanliness:

Information available from the literature: Vvery subject to
winterburn (Huddleston and Hussey, 1975).

Evaluator s Comments: In most of Montana, will require annual
removal of winterinjured stems (Metcalf, 1985). Winterburn
common above snowline (Pohl, 1985).

S0il Adaptabi lity:

Texture:

. ~ —~drained;
Information available from the literature: Moist, well-dr

avoid hot, dry soils (Dirr, 1983).
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pH:

Information available frop, the 1ij
high pH soils (Dirr, 1983 lterature: ACid; cChlorosis in
Evaluator 's Comments: Pprobap]

saline soils (Metcalf, 1985)% Intolerant of high pH and

moisture Regime Adaptability: Moderate to dry (Spurr, 1978)

Drought Tolerance:

Information available from the literature: Not tolerant (Dirr
1983; Huddleston and Hussey, 1975). Moderate (Mathias, 1977;.
Evaluator ‘s Comments:

Requires a moist site (Metcalf, 1985).
Flood Tolerance:

Evaluator ‘s Comments: Likely intolerant (Metcalf, 1985).

Exposure:

Temperature:

Information availlable from the literature: 2Zone 4 to 5 to 8

(Dirr, 1983). 2zone 5 (Wyman, 1973). To 0 F (Labadie, 1978).
Susceptible to frost (Mathias et al, 1977).

Evaluator s Comments:

Plant will be lost at least by second
winter.

It 1s not hardy anywhere i1n Montana. The native
B. repens must have some winter-wind protection, shade

protection or snow cover to avoid burned leaves
(Lackschewitz, 1985). Not hardy enough for most of Montana

(Metcalf, 1985). Marginally hardy (pohl, 1985). 2Zzone 3-4
(Riesselman, 1985).

Light:

‘ ' : hade
Informat ion available from the literature: Sun oOf S
(Spurr, 1978). Best 1in partial shade (Huddleston and Hussey,
1975 Labadie, 1978; Mathias et al, 1977).

Evaluator ‘s Comments: Definitely requires Sgady iégewigd/sun
Montana (Metcalf, 1985). prefers shade and wWin

protection (Pohl, 1985).
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wind:

Information available from the literat _
. K u .
(Dirr, 1983). Browns if not protectef:]e(Di[;kr)t Y;gd Losergne
Huddleston and Hussey, 1975). ' 3;

gviégggor s Comments: Readily suffers desiccation (Metcalf

Insects:

Information available from the literature: Barberry aphid,
scale, whitefly (Dirr, 1983). Mealybug, barberry looper

(Labadie, 1978).

Disease:

Information available from the literature: Leaf rusts, leaf
spots (Dirr, 1983). ©dtarked resistance to black stem rust of

wheat (Schopmeyer, 1979). 1Incomplete resistance to black stem
rust (Wasser, 1982).

Evaluator ‘s Comments: Affected by some leaf spotting fungi

(Riesselman, 1985).
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IEVIIFIC RAME: - Parthenocissus gquinguefolia (1.) pancs
e D O ncn.

oo Name: Virginia Creeper, Engelman Ivy

Transplantabi lity:

Information available from the literat . ' :
and moved to final location (Dirr, 13{32) ROl containets
Evaluator s Comments: Transplanting is more difficult with

mature plants (Evans, 1985). Transpl
established (Pohl, 1985). plants are slow to become

Lifespan:

Information available from the literature: Hard to kill (Dirr
1983). !

Propagation:

Information available from the literature: Seed has a dormant
embryo and cool, moist stratification in sand or peat for
30 to 60 days at 41 F is recommended; softwood cuttings
collected in August rooted 90% in 20b days with no treatment;
very easy to root from June, July or August cuttings (Dirr,
1983). Collect seed after fruit has turned bluish-black
(ripe in July- August). Seeds or whole fruit should be dried
for storage at 41 F in sealed containers. Germination is
epigeal. Moist, cold stratification at 41 F for 60 days
or outdoor stratification. Sow in fall or treated seed in
spring, at 3/8" deep. Also hardwood layerings (Schopmeyer,
1979). Layers, seed in February or March (Wyman, 1973).

Evaluator ‘s Comments: Softwood cuttings. Semi-softwood vine
(multi-node) sections (Evans, 1985). No experience from seed;
propagated easily vegetatively (Metcalf, 1985).

Maintenance/Cleanliness:

Needs no support

Information available from the literature: velly, 1980).

(Dirr, 1983). Can become invasive and weedy (
Berries may be poisonous (Kingsbury, 1964) .

n form has holdfasts:;

t he Engelman
Only F Metcalf, 1985)-

Evaluator “s comments: :
but do not climb (

Others may clamber,
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qil adaptability:

Texture:

Information available frop the 1
of soil (Dirr, 1983). literature: Tolerates any king
pH:

yoisture Regime Adaptability: 10 to Q- annual rainfall (Howard

1972).

prought Tolerance:

Evaluator 's comments: — Adaptable to extreme drought  (Evans
iggg;' Favored by irrigation and runoff from roofs (Metcaif,

Flood Tolerance:
Evaluator ‘s Comments: May be reasonably tolerant of seasonal
flooding (Metcalf, 1985).

Exposure:

Temperature:
zone 3 to 9 (Dirr,

Information available from the literature:
Recommended for general

1983). Zone 3 to 7 (Howard, 1972).
planting in Brooks, Alberta area (Casement, 1984). Zone 4

(Bailey & Bailey, 1976).
Evaluator ‘s Comments: Know of severe winter kill-back in
Bozeman (Metcalf, 1985).

Light:
Information available from the literature: Full sun or full
shade (Dirr, 1983). Shade tolerant (Howard, 1972).

Adaptable to shade; fall color diminishes

Evaluator s Comments:
Autumn color will be superior when

in shade (Evans, 1985).
grown in full sun (Metcalf, 1985).
Wind:
yes wind tolerant

Information available from the literature:
(Dirr, 1983).
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Evaluator 's Comments: On some gy faces
loose and need additional support (Evéng?l?gggt)s m@{ngéow
be torn from support by very severe winds (Metcalf 1985Can
Wind may limit climbing (Pohl, 1985) ' .

Tnsects:

Information available from the literature: Beetles, eight-

spotted forester, leafhoppers, scales and several other insects
(Dirr, 1983).

Evaluator s Comments: Leafhopper is the greatest insect problem
noted in Bozeman (Evans, 1985). Leafhoppers often kill vines
(Jensen, 1985). Leafhoppers appear to be commonest pest in
Montana; but also greenhouse whitefly infestations in Bozeman,
Montana (Metcalf, 1985).

pisease:

Information available from the literature: Cankers, powdery
mildew, leaf spots, downy mildew, wilt (Dirr, 1983).

Evaluator 's Comments: None observed in Bozeman (Evans, 1985).

ADDITIONAL INFORMATION ON THIS SPECIES:

Curent Use and value: Wildlife utilization (van Dersal, 1938).

Sources of Description:

Technical: Arnow (1980); Bailey (1949); Dirr (1983); Morris
et al (1962).

Non-technical: Kelly (1970).
Mailability: commonly available.

fiabitat Types:

Rang e:
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scIE‘NTIFIC NAME: Philadelphus Lewisii pyrsh.

common Name: Lewls Mockorange

gvaluator 's Comments: No problem wit ‘
(Metcalf, 1985). h transplanting young stock

Lifespan:

Evaluator 's Comments: Probably long-lived (Metcalf, 1985).

propagat ion:

Information available from the literature: Fruit matures in late
summer and 1s dispersed in September or October. Seed should be
stratified for 8 weeks at 41 F in coarse sand then placed in
coarse sand medium at 72 to 79 r. Do not fully expose to light
or keep in complete darkness (Schopmeyer, 1979). Cuttings in
August to September, or suckers (Spurr, 1978). Seed ripe in
mid- September, lightly cover. Softwood cuttings under mist.
Hardwood cuttings with light fregquent irrigation (Vvanstone,
1982).

laintenance/Cleanliness:

Evaluator ‘s Comments: Occasional renewal pruning will prove
beneficial (Metcalf, 1985).

Soil Adaptability:

Texture:

Evaluator 's Comments: Probably not particular about soil
texture (Metcalf, 1985).

PH:

1 (Howard, 1972).

Pisture Regime Adaptability:
Moderately dry (spurr, 1978)-

10-20" annual rainfall
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prought Tolerance:

nformation available from the lit
: . r .
watering (Mathias et al, 1997). €rature: No. Needs frequent

Evaluator s Comments: Grows on walls of

well-drained canyo
slopes, but ground water supply o ined canyon
be good (Metcalf, 1985). Y Or natural precipitation may

Flood Tolerance:

Evaluator 's Comments: Probably intolerant of flooding
(Metcalf, 1985).

Exposure:

Temperature:

Information available from the literature: Zone 4-5
(Howard, 1972). Recommended for general planting in Brooks,
Alberta area (Casement, 1984). Frost hardy (Mathias et al,
1977). zone 5 (Bailey & Bailey, 1976).

Evaluator 's Comments: Hardy, but note that it is a natural

inhabitant of sites having heavy winter snowfall (Metcalf,
1985). Probably hardier than it may appear (Pohl, 1985).

Light:

Information available from the literature: Sun or shade
(Spurr, 1978). Best in part shade (Mathias et al, 1977).

Evaluator 's Comments: Comronly grows where light exposure is
good, but may not be in full sun all day (Metcalf, 1985).

Wind:

Evaluator s comments: Unlikely to suffer much wind damage,
but might break down in ice storms (Metcalf, 1985).

Insect s :

Diseage.
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DITIONAL INFORMATION ON THIS SPECIES:

qrrent yse and Value: Wildlife utilization |

v
gruckeberg (1982) recommendation. an Dersal, 1938).

gources of Description:

Technical: Bailey (1949); Dorn (1984); Hitchecock and Cronquist

(1981); Morris et al (1962).
Non-technical: Kruckeberg (1982); Nelson (1977); Spurr (1978):
Taylor (1978).

wailability: Northplan; Plants of the wild.

pabitat Types: Scree, Ponderosa Pine, Douglas fir, Grand fir
(pfister, 1977)

Range:
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Scientific Name: Philadelphus x virginalis rehq
\

common Name: Virginal Mockorange

Transplantabil ity:

Information available from the literature: Readily (Dirr, 1983)

fvaluator 's Comments: Wide availabijlj

. . t 9
indicates this (Metcalf, 1985) Y 1n nursery trade

Lifespan:

Evaluator's Comments: Where hardy, will be long-lived (Metcalf,
1985).

propagation:

Information available from the literature: Seed directly sown;
softwood suttings taken in June or July, and treated with 1000
ppm IBA-quick dip or talc root readily (Dirr, 1983).

Evaluator 's Comments: Softwood cutting in July (Evans, 1985).
Easily propagated from cuttings (Watson, 1985).

Maintenance/Cleanliness:

Evaluator ‘s Comments: Some pruning needed of twigs damaged by
periodic winter injury (Evans, 1985). Reguires occasional
renewal pruning (Metcalf, 1985). Becomes leggy and out of
control (Pohl, 1985).

Soil Adaptability:

Texture:

Information available from the literature: Prefer moist, well-

drained soil with organic matter (Dirr, 1983).

Evaluator s Comments: Not suitable for dryland sites on
droughty soils (Metcalf, 1985).

PH:
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sisture Regime Adaptability; 10 to 20" .
" lo72). annual rainfall (Howard,

prought Tolerance:

Evaluator s Comments: Requires irrigation (Metcalf e
4 .

Flood Tolerance:

pvaluator ‘s Comments: Probably intolerant (Metcalf, 1985)
’ .

Exposure:

Temperature:

Information available from the literature: gone 5 (Bailey and
Bailey, 1976; Dirr, 1983; Wyman, 1974). gzone 5-7 (Howard,
1972).

Evaluator ‘s Comments: Hardier species are available
(Metcalf, 1985).

Light:

Information available from the literature: Full sun or light
shade (Dirr, 1983).

Evaluator ‘s Comments: Will be scraggly if grown in full shade
(Metcalf, 1985).

Wind:

Evaluator ‘s Comments: Windfirm, but can be damaged by ice
storms (Metcalf, 1985).

Insects:

Information available from the literature: Aphids, leaf miner

and nematodes, none serious (Dirr, 1983).

Diseage:
canker, leaf spotS,

Information available from the literature: 1983) -

' Lrr
povdery mildew, rust, none Serious (Dirr,
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gIENTIFIC NAME: - Picea engelmannii parry ey Engel
“ngelm

comon Name: Engelmann Spruce

gransplant ability:

Information available from the 1jter
: ) ature:
trees subject to demccgtioﬂ) (Sutton, 197i?od ¥kr1§n yClJung (older
readily, small B and B in early spring (Highéshoe nig_/gr;ts
’

Evaluator ‘s Comments: Good trans

non-native sites (Evans, 1985) Most

. > S . of the many exa

this specie 1n Bozeman, Montana were transplanteé frogpigiacl)f
mountains (Metcalf, 1985). Transplants well in October during

dormancy. SpPring transplants must be done bef
ore
produce new growth (Riesselman, 1985) buds open to

Plantability, expecially if from

Lifespan:

Information available from the literature: Long (Hightshoe,
1978; Sutton, 1974).

Evaluator 's Comments: 80 to 100 years is not uncommon (Evans,

1985). There are numerous examples of well-aged trees in
Bozeman, Montana (Metcalf, 1985). Over 100 years (Riesselman,
1985).

Propagation:

Information available from the literature: Seeds, layering
(U0.S.D.A., 1960). Seeds (Dirr, 1983). Minimum seed bearing
age 1s 16-25, at 2-3 year 1ntervals. Ripens August-September
and must be harvested promptly. Mature when turn from green
tinged with crimson to shining brown. Cones should be air
dried, store in sealed containers at 33-38 F. Germination
1s epigeal. Seeds sown 1in spring after 24-30 hour soak,
8laced in plastic bag for cold stratification at 34 F for
1-42 days. 40 seedlings per square foot, 3/8" deep with 1/2"
mulch., planted out as 2-0, 2-1 (Schopmeyer, 1979). Sow
1/4-3/8" deep in spring. Germinate at 68 F night, 86 F day.
Plant out as 2-0, 3-0, 2-1, or 3-1 (Wasser,1982).

Evaluator ‘s comments: No stratification period needed (USDA

Handbook No. 450) (Evans, 1985).



227

Maintenamce/ Cleanliness:
Information available from the ]

1t .
needle fall (Sutton, 1974) €rature:

Carefree; heavy

paluator s Comments: Agree that it 1S carefree (Evans, 1985)
4 .

If lower limbs are retained, no reat 11
of heavy cone crop years (Métcal?, 198é;tter problem, other than

. . S
spruce gall aphid can be problems (RieSSelmaErucljgggL;dwogg \a/nd
needle fall and cone scattering. perhaps One’could éxpec? Y
a needle-mulch to build up under this species. Tt scatte
cones widely (Rumely, 1985). ) rs

¢il Adaptability:
Texture:

Information available from the literature: Medium, well-
drained, dry or moist soil (25"+) (van Dersal, 1938).
Organic matter (Sutton, 1974). Best in deep, rich, loamy
soils of high moisture content (Dirr, 1983). Medium to
medium-fine; best on silt and clay loams, poor on sands,
gravels or heavy clay. Well to moderately-well drained,
moist to average (Hightshoe, 1978). Deep medium to
medium-fine, silty to clay loams, also rocky medium to
shallow depths (Wasser, 1982).

Evaluator s Comments: Has grown well in silty soils in
Bozeman, but probably not as well adapted to droughty
soils as the Black Hills Spruce (Metcalf, 1985).

PH:

Information available from the literature: 6.0-7.0 (Sutton,
1974). 4.6-6.5 (Hightshoe, 1978). Tolerant of moderately
acid to mild basic but not saline soils (Wasser, 1982).

evel should be 4.6-6.5

. . ree that pH 1 :
Evaluator s Ccomments Ag th near-neutral soils

(Evans, 1985). No known problems wi
(Metcalf, 1985).

10-20" annual rain (Howard, 1972).

Wisture Regime adaptability: Moist to average (Hightshoe,

25-40"+ annual rain (wasser, 1982).
1978).



prought Tolerance:

Information available from the
prought-heat sensitive
1982) .

literature:

Hightshoe, ) Poor (sSutton, 1974) .

Weak (Wasser,

Evaluator ‘s Comments: Agree that SHect ,
. c
sens;t}ve (Evans, 1985). well adgptégstésifg?ug:téheat
Condlt}ons ln Bozeman (Metcalf, 1985). E‘Stabl?shzd .
are fairly drought tolerant (Riesselmen, 1985) rees

. P. engelmannii

and A. lasiocarpa share or alternate cool-moist sites o
northern slopes, or at high elevations, or along stream];.d
at low elevations. Neither does well on other than co ll .
moist sites. If established on arid sites, the habit Ci)s’

distorted (as compared with "normal" dense-f '
(Rumely, 1985). orest habits)

Flood Tolerance:

Information available from the literature: Intolerant
(Hightshoe, 1978). Somewhat tolerant of imperfectly drained
and moderate and high water tables, but not of saturated
soils (Wasser, 1982).

Evaluator 's Comments: Naturally occuped well-drained slopes.
In cultivation in Bozeman, it has done well on native soils
with good internal drainage (Metcalf, 1985). "Spring
flooding" for a few days can be tolerated, but not boggy

sites (Rumely, 1985).

Exposure:

Temperature:

Information available from the literature: Zone'2 (Dirr,
1983). gzone 3 to 5 (Howard, 1972). Zone 2 (Hightshoe, 1978).
Range 8,500—12,000' elevation 1n C_olorado (Kelly, 1970). s
Recomrmended for general planting 1n the Brooks, Alberta ar
(Casement , 1984). <zone 3 (Bailey & Bailey, 1976).

Evaluator ‘s Ccomments: No hardiness problems for Bozeman,

Montana (Metcalf, 1985). Very hardy, some wé?fé ;Z%lir}i/n
during bad years (Riesselman, 1985) . Does f’ted for cool,
hot, dry or even hot, moist areas. BesS 2% ly, 1985).
moist areas (moisture can be subsur face) (Rumely,
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pight:

Information available from the 1
lte .
young, Sun when older (Sutton,1972?tur§5 dShade tolerant when
1938). Shade tolerant- index value.6 RGN T

Established plant sun tolera -0-7.9 (Hightshoe, 1978).
1982) . nt, seedlings need shade (Wasser,

valuator 's Comments: Seedlings need
obligatively seiophytic when very yoﬁggd?' They tend to be

Rumely, 1985).

wind:

Information available from the literature: ' i '
: : : Not wind firm if
pure stands are thinned (Sutton, 1974). Frequent

susceptibility to wind throw (Hightshoe, 1974).

Evaluator ‘s Comments: Likely windfirm (Metcalf, 1985). If

well established, wind 1s no problem. Stake young trees
for 1-2 years (Riesselman, 1985).

Insects:

Information available from the literature: 13 insects on the
species (Stark, 1966). Frequent-spruce bark beetle, spruce
budworm (Hightshoe, 1978). Spruce bark beetle epidemics
infrequent but devastating. Spruce budworm potentially

dangerous (Wasser, 1962). Aphid gall (Arno and Hammerly,
1977) .

Evaluator ‘s Comments: Cooley Spruce gall-aphid i's also a
problem, although resistance should be sought 1n native
stands (Metcalf, 1985).

Disease:

Information available from the literaturetzj'lu pathggigi on the
genus (Stark, 1966). Frequent susceptl 1lity-woO ;o
brown rot, sglaruce brown rust (Hightshoe, 1978). Wood rotting
fungl (Wasser, 1982).
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pIITIONAL INFORMATION ON THIS SPECIES:

d Value: Reforestat j
rrent US€ an ation and rec) :
mimal food (Sutton, 1974). wildlife util?ggfiign (
1938) . Kruckeberg (1982) recommendation. "
recommendation. Hightshoe (1979)

Wasser, 1982).

: van Dersal,
Wilson (1984)
recommendat ion.

qources of Description:

Technical: Dorn (1984); Hitchcock and cronquist (1981); BRai
(1949); Arnow (1980); Dirr (1983); Hights?noe (1978).)' Balley

Non-technical: Arno and Hammerly (1977): Phillips

1 .
(1970); Nelson (1977). (1978); Kelly

pvailability: Callahan-Seeds; Clifty View Nursery; Nature s Garden
woodland and Rock Plants; Dean Swift Seed Co.

fabitat Types: Spruce fir (climax type) (Sutton, 1974). Spruce, fir,
douglas fir, lodgepole pine, Western Red Cedar, Western Hemlock
forest habitat types (Pfister, 1977). Subalpine Fir, Douglas-fir,
Ponderosa Pine Climax Forest, Subalpine fir/Douglas-fir Climax,
Subalpine fir/Douglas fir/Grand fir Climax. (Ross & Hunter, 1976)

Range:
Washington to Montana, south to New Mexico and Arizona; Colorado

8,500-12,000"; Utah 7,000  to timberline. Native to high
mountains of Western United States (Wasser, 1982).
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FIC NAME: Picea glauca (poen
SCIENTI e Ch) VOSS V.
densata

e Name: Black Hills Spruce

qansplantability:

nformation available from the 1it

; erat .
Transplants readily as B and B ; ure:

Readil '
n early sp Y (Dirr, 1983).

1978) . ring (Hightshoe,
praluator ‘s Comments: Readily tranpla t :
shelterbelts, bare-root (Metcalf,plgggf?c_j 35 270 seedlings to
Jifespan:

Ingggg?tion available from the literature: Long (Hightshoe,

Evaltégt)or's Comments: many well-aged trees in Bozeman (Metcalf,
1985).

Propagation:

Information available from the literature: Seed reguires no
pretreatment; cuttings collected in late July best (Dirr,
1983). Minimum seed bearing age 30, at 2-6 year intervals.
Ripens mid-August and must be harvested promptly (color
changes from green to pale brown-shining brown). Germination
is epigeal. Seeds sown in spring 1/4" deep with 1/2" sand,
1/2" sawdust mulch over pine needles. Planted out as 2-0
(Schopmeyer, 1979). (Above information for the species).

Kintenance/Cleanliness:

Evaluator ‘s Comments: Sheds a multitude of cones (Metcalf, 1985).

%Ll Adaptability:
Texture:

‘ i is best on
Information available from the literature: Sﬁigéitﬁy -
moist loam or alluvial soils (Dirr, 1983) .

. i ays
gravelly or sandy loams, medium Lloams §co f;sgrgéey(p’iightshoe,
Moderately poor to well-drained, moist toO

1978).
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gvaluator s Comments: wide]
Extensively used on a Y adapted (

. Evans, 19g5)
variet : ! .
the Great Plains area of Mon?:lagg ?Sééiaﬁf ?Sgét)erbelts in

pH:

Information available from the literature:

1978) . 4.6-6.5 (Hightshoe,

pisture Regime Adaptability: 10-20" annual rain

Moist to average (Hightshoe’ 1978) (Howardl 1972).

Drought Tolerance:

Information ayailable from the literature: ves drought
tolerant (Dirr, 1983). Drought-heat resistant (Hightshoe,
1978).

Evaluator ‘s Comments: Likely the most drought tolerant Spruce
commonly planted in Montana (Metcalf, 1985).

Flood Tolerance:

Information available from the literature:

Intolerant
(Hightshoe, 1978).

Evaluator ‘s Comments: Requires good drainage (Metcalf, 1985).

Exposure:
Temperature:

Information available from the literature: Zzone 2-6 for
species (Dirr, 1983). Zzone 4-5 (Howard, 1972). zone 2
(Hightshoe, 1978). recommended for general planting
in the Brooks, Alberta area (Casement, 1984). Zone 3
(Bailey and Bailey, 1976).

Evaluator ‘s Comments: The hardiest, commonly available Spruce
(Metcalf, 1985).

Light:

. 11

Informat ion available from the literature: Full gunb%t; Wl
tolerate some shade (Dirr, 1983). Sha_lde (gozarlém)- .
Shade tolerant index range 6.0-7.9 (Hightshoe,

tition
Evaluator ‘s Comments: Requires freedom fromlvgvge;c;] compe
when young (i.e. newly planted) (Metcalf, .
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wind:

Information available from the

) literature- : .
(Dirr, 1983). Infrequent wind-: *Yes wind firm
1978). 1€€ susCeptibility (Hight shoe,

Evaluator ‘s Comments:

Withsta ' .
(Metcalf, 1985). Nds high winds on the plains

Insects:

Information available from the literatyre-
: . Spruce ba
European sawfly, red spiders on species (DiErDr, l983<:;1worm,
Frequent susceptibility to spider mite, spruce 1 .
bagworms (Hightshoe, 1978). B gall aphid,

Evaluator ‘s Comments: Appears to be less affected by Gall Wasps
than other species (Lackschewitz, 1985). Spruce budworm also
a problem (Metcalf, 1985). Mites are also a problem

(Riesselman, 1985).

Disease:

Information available from the literature: Trunk and root rot
on species (Dirr, 1983). Freguent susceptibility to needle
rusts, needle casts, canker (Cytospora), pine needle scale
(Hight shoe, 1978).
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GIRMTIFIC NAME: - Picea pungens Engelp,

common Nname: Colorado Spruce

TranSplantabi lity:

Information available from the literature: yhen young, old
: » Older

trees subject to desiccation (sut _
to transplant than other —— ton, 1974). More difficult

(Hightshoe, 1978). B and B early spring

Evaluator ‘s comments:

Tranplants wel i
(Riesselman, 1985). €1l during dormancy

Lifespan:

Information available from the literature:
: Long to very 1lon
(Sutton, 1974; Hightshoe, 1978). 9 y -ong
Evaluator ‘s comments: Grows more slowly than all other
evergreen trees 1in this area (Lackschewitz, 1985). well
aged specimens in Bozeman, Montana (Metcalf, 1985).

Propagation:

Information available from the literature: Seed requires no
pretreatment. Cuttinas can be rooted and are best taken 1n
winter although cuttings taken in April rooted 0% in & weeks
after treatment with 100 ppm IBA/ 24 hour soak. Grafting
onto seedling understocks 1is done 1n January and February in
the greenhouse and lined out 1in spring (Dirr, 1983). Minimum
seed bearing age is 20 years, 1-3 year crop intervals. Fruit
ripens in fall and must be harvested promptly. Color changes
from green tinged with red to pale shining brown when mature.
Germination 1s epigeal. Seeds sown 1n spring in sand or
vermiculite after 40 cays of 34-41 F. Seed 100 seedlings per
square foot. 3/8" deep. Outplant as 2-2 (Schopmeyer, 1979).

Maintenance/ Cleanliness:

Informat ion available from the literature: carefree; heavy

needle fall (Sutton, 1974).

. : d
Evaluator ‘s Comments: Spruce gall aphid, weevil, E:gvf/pgct)rtug
spider mite (Evans, 1985). cone fall following

] ] rant
crop years (Metcalf, 1985). Spider gall aphid warran

s control
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(Riesselman, 1985). Cones are
(Rumely, 1985). large ang clog drains badly

qoil adaptability:
Texture:

Information available from the ]

. : | iterature: Med; '
well-drained soil with organic matter (SuttogluTé7r2C))lSt,
, 1

prefers rich, moist soil (pirr, 1983)
moderately fine; best on silt ang clay loams, tolerates sandy

loami,thea:}/y ek P_’l(l)derately poor to well-drained, prefers
mo1S O average solls, most tolerant s ’ :
(Hightshoe, 1978). pruce for dry sites

- Moderately coarse to

Evaluator s comments:

Probably not very tolerant of salinity
(Metcalf, 1985).

pH:

Information available from the literature: 7.0 (Sutton, 1974).
4.6-6.5 (Hightshoe, 1978).

foisture Regime Adaptability: 10-20" annual rain (Howard, 1972).
Prefers moist to average solls, most tolerant spruce for dry
sites (Hightshoe, 1978).

Drought Tolerance:

Information available from the literature: Ppoor (Sutton,
1974). More drought tolerant than other Picea (Dirr, 1983).
Drought -heat sensitive (Hightshoe, 1978).

Evaluator ‘s comments: Does well 1n irrigated sites (Metcalf,
1985). Does well on arid sites provided nights are cool. But
at the margins of its range, it requires much 1lrrigation

(Rumely, 1985).
Flood Tolerance:

Information available from the literature: Intolerant

(Hightshoe, 1978).
Evaluator s comments: Rquires good driirruici;?y(giggglgivé?%gﬁ
Will tolerate some flooding, grows na d indefinite or

Streambanks (Riesselman, 1985). cannot stan"S ring runoff”
prolonged bogginess, but 1t can withstand a "SP

r several
which saturates Soil and has above sur face water fo

days (rumely, 1985) -
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ap@SUer
ﬁmpefathef

mnformation available from the lite
1983). 2Zone 3-6 (Howard, 197 r;(t)géezz (SQne 2-7 (pirr,
Range 7,000-9,500" elevation in o Coloradlghtshqe, 1978).

anting in th
Alberta area (Casement, 1984 ! the Brooks,
1976). ). 2one 3 (Bailey and Bailey,

Evaluator 's Comments: Genera]]
very hardy, depends on seed
(Riesselman, 1985).

c~y dependable (Metcalf, 1985).
Source and nursery location

Light:
Information available from the literature: Takes shade when
young, sun when older (Sutton, 1974). Full sun (Dirr, 1983).
Shade (Howard, 1972). Intermediate shade tolerance; index

range 4.0-5.9 (Hightshoe, 1978).

Evaluator 's Comments: Will make open growth 1f grown in shade
(Metcalf, 1985).

Wind:

Information available from the literature: Not if stands are
thinned (Sutton, 1974). Infrequent wind-ice susceptibility
(Hight shoe, 1978).

Evaluator ‘s comments: Cone-laden tops will snap out 1n high
winds (Metcalf, 1985). Wind is no problem (Riesselman, 1985).

Insects:

information available from the literature: 13 insects on the
genus (Stark, 1974). Spruce gall aphid, spruce budworm, spider
mite (Dirr, 1983). Frequent susceptibi_lity—_spruce gall aphid,
Cooley spruce gall aphid, bagworms, spider mites, SPruce
budworm (4ightshoe, 1978).

Spruce weevil also a problem (Evans,

Eval i :
uator s Comments: arage (Riesselman, 1985) .

1985). Spruce budworm causes most d

lisease.

the
. ~ . 74 pathogens on
fommat jon available from the lltergigiemay infect lower branches

Yenus (Stark, 1966). Cytospora cans i
(Diff,(l98§). Freguent SUEJCGptlblllty;8C)fanker, nee
Needle rust, wood decay (Hightshoe, 1978)-
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chB\frIFIC NAME: Plnus contortg .

latifolia Engeln.
roon Name: Lodgepole Pine

TTalnsp1antability:

mformation avalilable from the literatyre.

older trees subject to desiccation (;Eiéon\'ei, when young,
makes it dlfflc_ult from wild, but if pro él 974). Tap root
B and B stock is easily transplanteq (Di?? }l’gggc))t pruned

Jifespan:

Information available from the literature:

150-200 years (Arno and Hammerly, 1978). Long (Sutton, 13974).

Evaluator ‘s Comments: Capable of attaining great age (Metcalf
1985) . !

xopagation:

Information available from the literature: Cones ripen in
August-September, disperse September-October. Minimum seed
bearing age 5-10, crops every year. Ripe cones light brown in
color (fire opens cones). Ripe cones have specific gravity of
.43-.89. Dry cones immediately, then boil 30-60 seconds and
dry 2-30 days or kiln dry 6-8 days at 140 F. Fresh seed
requires no stratification. Seed can be stored at 33-41 F
for 30-56 days. Sow in fall or spring with presowing
treatment of 28-35 days. Sow 48 seedlings per square foot,
1/8" deep with sawdust mulch 1/2". Outplant as 2-0
(Schopmeyer, 1979). Sow seed 1/8" deep in fall and mulch,
or sow in spring. Moist stratification for 30-56 days at
33-4] F recommended. Plant out as 2-0. Germination 1S
epigeal (Wasser, 1982).

Yot
“Utenance/Clean]i ness:

Information available from the literature: carefree; lbii?r’
néedle fall. sunscald (Sutton, 1974). Dense needle 11

(Wasser, 1982).

1d on tree for

Since cones tend to be he (Metcalf,

Evall.latOf ’S omments: .
; : s less than from other Pine€s

long periods, litter i
1985).
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) Meptability:

Texture:

Information available from the 1it
well-drained, dry to moist spj) ?;ig‘ééii lCoarse, |
well-drained, sandy or gravelly sojls (,Dllr974). Ho1st .
to coarse texture, well-draineq ( Wsser lr9,8£?83). Medium

’

gvaluator ‘s Comments: Not frequently cultiy
to be adaptable to a reasonable landscape sj '
Motealf: 10857 Sltuation
pH:

Information available from the literature- 6-7 ( Sutton, 1974)

fisture Regime Adaptability: 18"+ ( Sutta, 1974). 18-25" ( Wasser,
1982)

Drought Tolerance:

Information available from the literature: Good if well-
established ( Sutta, 1974).

Evaluator ‘s Comments: Natural habitat has long summer dry
periods ( Metcalf, 1985).

Flood Tolerance:

Evaluator s Comments: Probably intolerant of flooding
(Metcalf, 1985). Easily and quickly killed by prolonged

flooding (Rumely, 1985).

Brposure:
Temperature:
Information available from the literagUfe:l ZQZESB((WS;;;
1983) . ' high elevations and cool S1 !
83). Requires hig £ 6,000-11,000  in colorado (Kelly,

1982). Elevation range O :
l970;. Recommended f?)r general planting in the grooi\;ﬁén
Alberta area ( Casanent, 1984). Can with Stangorl]e Z
actively growing ( Arno and Hammerly, Lo
(Bailey and Bailey, 1976)-

ntana

: vations in MO
iddle ele but

urs at m ’
- s best On cool sites,

Evaluator ‘s Comments: A
Mountains ( Metcalf, 1985). ©IOW
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it certainly can do well on h
Ot southern e
Xposures of

mountainsides (Rumely, ]198s)
hot habitat (Watson, 1985) - Grows better 1n cold than

ight:

Information available from the liter
c ature:
More shade i1ntolerant than other pines (Wagggr(silggg?' 1974) .
’ .

Evaluator ‘s Comments: Grows often in den
] A sSe ev .
where light competition (intra-species) mustegea?igeiggnd&
(Metcalf, 1985). Full sun (Pohl, 1985). Heliophyvtic at
all ages (Rumely, 1985). Y

Wind:

Information available from the literature: No (Preston, 1968).
May be wind firm 1f grown under windy conditions (Sutton,

1974).

Evaluator ‘s Comments: Wind damage not often seen in nature
(Metcalf, 1985). Becomes wind-trained. Dense stands
susceptible to blow-down because of shallow and poorly
developed root systems. Normal spaced stands can withstand
high winds. High resistance to wind damage unless grown in

overcrowded stands (Rumely, 1985).

Insects:

Information available from the literature: 19 insects on the
species (Stark, 1966). Mountaln Pine Beetle most serious
insect pest. Lodgepole needle miner, lodgepole sawfly, spruce

budworm (Wasser, 1982).

Evaluator ‘s Comments: Mountain Pine Beetle very bad problem 1in

some areas (Jensen, 1985).

Disease:
) he
Information available from the literature: 44 Patgogzgﬁe??yf
species (Stark, 1966). Dwarf mistletoe (Arno an
1977; wWasser, 1982).
_ : 1985) .
Evaluator ‘s Comments: Blue stain problem (Riesselmen,
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puTIOWL, INFORMATION ON THIS specigs.

qrrent Use and Value: Reforestat j op
landscaping (Wasser, 1982)
(1974) recommendation.
(1984) recommendation.

’ Windbfeak .
- Animal fooq (S’ Christmas trees,

Kruck Sutton, 197
eberg (1982) recommendatéil(ir% S;?;:CSDD
. on

qurces of Description:

Technical: Arnow (1980): Bailey (1949) Dir
) r

(1984); Hitchcock and Cronquist (19g)) (1983); Dorn
Non-technical: Arno and Hamme
(1977); Phillips (197§). Y (1977); kelly (1980); Nelson

yailability: Callahan-Seeds; Clifty View Nursery; Native Plants,
Inc.; Northplan; Dean Swift Seed Co.

phitat Types: Aspen/Lodgepole pine (disclimax), Spruce/fir (Sutton,
1974). Scree, Pine, douglas fir, Spruce, fir, lodgepole pine
(Pfister et al, 1977).

nge: Washington to Montana, south to New Mexico and Arizona.
colorado 6,000-11,000" (Sutton, 1974). Native to central and
northern Rocky Mountains and to Sierra-Nevada-Cascade Mountains
and northern Pacific Coast (Wasser, 1982).
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mientific Name: Pinus sylvestris [

mformation available from the literat .
sand B if root pruned (Dirr, l983).ure. Transplants easlly

paluator ‘s Comments: Bare root seedlin s . _
shelterbelts and Christmas tree p1antacgiorfze?mziz(;??w%gsﬁn

tifespan-
Information available from the literature: Long (Dirr, 1983).

pvaluator 's Comments: There are a few well-aged trees i
(Metcalf, 1985). 9 n Bozeman

opagation:

Information available from the literature: Seeds have no

dormancy and will germinate without stratification (Dirr, 1983).
Cones ripen 1n September-October, disperse 1in December-March.
Minimum seed bearing age 1s 5, at 4-6 year crop intervals. Dull
tawny-yellow, greyish or dull brown, or cinnamon brown ripe
color, with specific gravity of .88-1.00. Dry immediately 3-7
days or 10-16 hours at 120 F. No stratification for fresh seed,
stored seed should be stratified 15-90 days at 33-41 F. Sow in
fall or spring with presowing treatment of 2-60 days. Sow 30-60
seedlings per square foot, 1/8-1/2" with peat (optional)

1/4-1/2" deep. Out plant as 1-0, 2-0, 2-1, or 2-2 (Schopmeyer,
1979).

kintenance/Cleanliness:

Evalvator ‘s comments: Fallen cones may b¢ a nuisanci (Mgrt]cgéf,
1985). Moderate needle drop. Pine aphids and scale ¢

a problem (Riesselman, 1985).

"I Adaptabs 1 ty :

Texture: |

- > ety of sOils if

Information available from the literature: Variety
well-drained (Dirr, 1983).
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graluator 's Comments: Grows we]] -

coils (Metcalf, 1985). the p

Do not OVerwater (

p:

mformation available from the

lit .
(pirr, 1983). lterature:

Prefers acig SO1ls

pvaluator ‘s Comments:

May show chlorisis i .
(Watson, 1985). F1S1S in heavy soils

gisture Regime Adaptability: 10-20" annual rain (Howard, 1972)

prought Tolerance:

Information available from the literature: ves drought
tolerant; adapted tc poor, dry sites (Dirr, 1983).

Evaluator s Comments: Good species for dryland shelterbelts
(Metcalf, 1985). Doubtful if this species is any more
drought tolerant than Spruce (Riesselman, 1985).

Flood Tolerance:
Information available from the literature: No (Dirr, 1983).

Evaluator ‘s Comments: Reguires well drained sites (Metcalf,
1985).

Josure:
Temperature:

Information available from the literature: 2Zone 2 to 8 (nog2
well-adapted in 8) (Dirr, 1983). 2one 3 to 7 (Howard, lz ;-
Recommended for general planting in the Brooks, Alberta _ig
(Casement, 1984). zone 3, one of the hardiest pines (Bailey

and Bailey, 1976).

wit
Evaluator ‘s Comments: Temperature tolerance mayzg;iéyz 1th
provenance of seedstocks (Metcalf, 1985). 'Inmarginai
absolutely not tolerant. In Zone 3, this 18

(Riesselman, 1985).

Light ;

- . 11 sun (Dirr,
Information available from the literature: Fu

1983).
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gvaluator ‘s comments: probably makes

: 1N 1 Cj -
therefore requires well lighted sites E(efflgltzgirf]t logsy.

wind:

gvaluator ‘s Comments: Adapted to wing
plains (Metcalf, 1985). Needle sco
during winter (Riesselman, 1985).

Y sites on the Great
rch and desiccation

InSQCtS :

paluator 's comments: — Pine scale may be troublesome (Metcalf,
1985). Scale and Pine aphids (Riesselman, 1985)

.

nisease:

pvaluator 's Comments: Very little disease problem (Riesselman,
1985) .
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g.cIBNTIFIC NAME:  Populus tremulojdes Michy

COﬂmOn Name: Quaking Aspen

T{(—;msplantability:

Information available from the literature:

leaf (Sutton, 1974). Transplant p
‘ : a
spring or autumn (Hightshoe, 1978) reroot

When young, not in
Or B and B early

Evaluator s Comments: Basily transplanted at nearl
(Evans, 1985). _Reportedly Not easy to establish fy any age
collected material (Metcalf, 1985). Have trans laggde1ld~
100 Aspen; can transplant during early leaf stage inelagver
igg;r;g and through June 15 at higher elevations (Riesselian
’

Lifespan:

Information available from the literature: Short (regenerating

rootstocks) (sutton, 1974). short (deteriorates rapidly
after 50-60 years, rarely survives 100 vears) (Hightshoe,
1978).

Evaluator s Comments: May suffer from Cytospora Canker (Evans,
1985). Not a prime landscape subject (Metcalf, 1985). Normal
lifespan in this area appears to center around 25-30 years;
Individuals over 60 years are rare (Rumely, 1985).

Propagation:

Information available from the literature: Cuttings (Sutton,
1974). Seeds ripen May 9-June 10. Collect when light straw
colored, can be brought in on branches and set 1n water
to let open. Seeds must be dried 3-8 days at 70-77 F 1if

they are to be stored. Store at 41 F (Schopmeyer, 1979). Sow
on surface and keep moist. Fresh seed is best (specu;ll
Germinate

storage requirements). Germination is epigeal.
at 68/86 F night/day (Wasser, 1982).

’ : ings (softwood)(Evans, 1985).
Evaluator s comments: Cutting e

: ) tical.
Experience shows that fresh seed 1s critical . .
is not viable at all. 1In this region, germination 1S the

same year as production. Seed does not remainrl\j/iitgig .
after summer-drought. Easy to propagate from

sucker base cuttings (Rumely, 1985).
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mformation available from the literature.

entry for disease; suckers; clean Dead branches provige
Hightshoe, 1978) . (Sutton, 1974). Windthrow

Evaluator’s Comments: Naturally 3 go . .
small twigs and male catkins in SprEi)ng fgé?i;ifmay shed many
Diseases start at 5-15 years and tree Aok + 1985).
unsightly at 25 years in this region L ;

n . . eaf- n
and expected" for a deciduous tree. Young sf_:r}w%nalaf Crema
are attractive. After 10-15 years sh Shtrees

~ ould b
else much care 1s required (Rumely, 1985).&? replaced, or

gi] Adaptability:
Texture:

Information available from the literature: Most soil textures;
more production in deep, well-drained, moderately sandy loams

to silt loam and least adapted to coarse sands and dense
clays (Wasser, 1982).

Evaluator ‘s Comments: Shallow roots allow good growth on heavy
or poorly drained soil (Evans, 1985). Found where moisture-
holding capacity of soil is good (Metcalf, 1985).

PH:

Informat ion available from the literature: 4.8-6.5 (Hightshoe,
1978). Moderately basic to weakly acid (Wasser, 1982).

Misture Regime Adaptability: 15-30" annual rain (Wasser, 1982).
Demands wet to moist (Hightshoe, 1978).

Drought Tolerance:

Information available from the literature: Intermediate
drought -heat tolerance (Hightshoe, 1978).

‘ : ' &
Evaluator ‘s Comments: Trees prefer sites with moégtﬁifegos
of year. 1rrigate 1if planted (Metcalf, 1985)é 1an?_
mich water for at least 2-3 years after transp

(Riesselman, 1985).

Flood Tolerance:

) . ntolerant
Information available from the literature: I

(Hight shoe, 1978) -



Evaluator 's Comments: Tolerate
_ S
soil (Evans, 1985). Requireg sgfi ae

Temperature:

Information available from the literature- ,
zone 2 (Hightshoe, 1978). Recommended . ;gggr;lD;iéét1983).
in the Brooks,,A;berta area (Casement, 1984). RaTRS f;gg
6,000 - 10,000 in the Colorado Rockies (Kelly, 1970) m
zone 1 (Bailey and Bailev, 1976). d J

Evaluator s Comments: One of the hardiest woody plants in
North America (Metcalf, 1985). Hardy (Riesselman, 1985)
As with most species in North America having extreme .
North-South ranges, P. tremuloides consists of many
geograpnic races (genetic). [Local stock or regional stock
is suitable (Rumely, 1985).

Light:

Information available from the literature: Sun (van Dersal,
1938). Very shade intolerant; index .7 (Hightshoe, 1978).

Shade intolerant (Wasser, 1982).

Evaluator 's Comments: Possibly tolerant while young (Evans,
1985). Intolerant, but often grows on north clines where
insolation is reduced (Metcalf, 1985). Excessive shade
produces a spindly tree (Riesselman, 1985).

Wind:

Information available from the literature: Good tolerance 1f
open grown, poor 1if older stand overthinned (Sutton, 1974).

Frequent susceptibility-windthrow, brittle limbs damage
easily (Hightshoe, 1978).

Evaluator ‘s Comments: Speciles suscentible to wind (Metcalf,

1985).
. ; on the
Informat ion available from the llteratuif&i1%53/12(53(?;2;1; borer,
genus (Stark, 1966) . Frequent suscep (Hightshoe, 1978) .

red humped caterpillar
shoot sawfly attack suckers,
lar cause serious damage

poplar borer

poplar gall, scale,
(Wasser, 1982).

Cutworms and willow .
and forest tent caterpil
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‘s Comments: Leaf mi
gvaluator S miner dag
(vans, 1985). Borers a Problem Mage common to this

mst be controlled anually (Riessei;rjwsgserl]%é?%)' poal miner

damage from Insects, Fungi ang birds (Rumely .lggusceptible te
r 5).

D‘ sease .

mformation available from the literature:

: : 2
species (Stark, 1966). Frequent Susceptibi?iigittjogens on the
canker , Hypoxylon canker, leaf SPOt, shoot blight - yYtospora
cankers (Hightshoe, 1978). sShoot dieback on Sgckérgthe‘,rqood

rotting fungl and cankers economically siqgnifi
o Y Significant (Wasser,

paluator 'S Ccomments: Cankers frequently disfiqu
: . re th
ma;erlally shorten the life span (Metcalf, 1935). Cst(t);ggiaagd
major problem (Riesselman, 1985). Taxon is very susceptible
in this region (Rumely, 1985).

AITIONAL INFORMATION ON THIS SPECIES:

wrrent Use and Value: Chief current use largely for landscaping in
near mountain towns and rest stops and parks. Species
considered promising for high altitude revegetation and wildlife
habitat improvement and of lower potential for critical site
stabilization and roadside planting, probably partly due to its
high palatability (Wasser, 1982). Animal food (Sutton, 1974).

Surces of Description:

Technical: Arnow (1980); Bailey (1949); Dirr (1983); Dorn
(1984); Hightshoe (1978); Hitchcock and Cronguist (1981);

Morris et al (1962).

guddleston and Hussey

Non-technical: Arno and Hammerly (1977); 1978); Simon

(1975); Kelly (1970); Nelson (1977); phillips |
and Schuster (1978).

Native Plants, Inc.;

%ilability: clifty view Nursery, InC';1ants of the wild.

Northplan: 014 Farm Nursery, InC.; P
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‘ : Chaparral wveqgetat ;

arat TYPEST & jetation ¢t

i3 onderosa pine, Spruce/fir (disclgizé bouglas fir/white ¢y
AspequQgepole? pine (Sutton, 1974). » UPPer Uintg Sage ir,

ypine fir (Pfister et al, 1977) ‘ SCree, pouglas fir,

Spruce,

. ington to Montana
geer Hashing » south to ,
H (gutton, 1974); Colorado 6,000_10,088W TGXICO and
to cooler, moist, northern and western buttop, 1974): native
gnited States (Wasser, 1982)
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c NAME: Potentilla tabernaemontani A
———=—21tani Asch.

e

yane: Spring Cinquefoil

'espan :

rolﬁgation :

mformation available.from the literature:
spring. Seed sown 1in sandy soil and overy
frame (volght et al, 1983).

Division in early
Intered in cold

srenance/Cleanliness:

paluator 's Comments: Requires annual cleanup (i.e. mow low to
renove dead growth from previous year)(Pohl, 1985). Low
mintenance (Riesselman, 1985).

ul Maptability:

Texture:

Information available from the literature: Any well-drained,
not extremely fertile soil (Voight et al, 1983).

Evaluator ‘s Comments: Good plant on any soil (Riesselman,
1985) .

DH:

Information available from the literature: Neutral to
alkaline; tolerant of slightly acidic soils (voight et al,
1983).

ture Regine Adaptability:
Drought Tolerance:

i . tolerant
Information available from the literature: Somewhat

(Voight et al, 1983).

Flood Tolerance:
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oSt
reqperature:

Light:

Information available from the

1i :
1980). Tolerates full sun by lterature:

Prefers sun (Kelly,

t )
et al, 1983). brefers partial shade (voight
pvaluator ‘s Comments: Prefers full sun (Pohl, 1985)
Wind:
mnsects:

Information available from the literature:

Not ]
affected (voight et al, 1983). ot seriously

Disease:

Information available from the literature: Not seriously
affected (voight et al, 1983).



251

.NTIFIC NAME: Purshia Eﬂ-@ﬂi (Pursh) DC.

1B

oon Nae: Antelope bitter-brush
(0

qansplantability:

mformation available from the literature-

vigorous seedlings (Monsen and Christensenpoor (Kelly, 1970).

r 1975).

gvaluator 's Comments: T

ranspla s :
(pohl, 1985). blantability is poor from the wild

fifespan:

Information available from the literature:-
! Mod
1974). erate (Sutton,

pvaluator s Comments: Natural stands suggest life span may
relate to severity of browsing (Metcalf, 1985).

Propagation:

Information available from the literature: Seeds (Stark, 1966).
Seed ripens 1in July or early August and should be collected
immediately. Color shanges from light or dark red to gray when
mature. Cool dry storage. Short stratification of 2-7 weeks.
Pretreatment with 3% solution of thiourea for 3 to 5 minutes
followed by air dryina effectively breaks dormancy (Shopmeyer,
1979). Sow 1" deep, late fall/early winter or treated seed in
spring (35 F for 1-3 months). Cuttings-hardwood in October
dipped in Rootone (Harvey and Weaver, 1979).

lalntenance/Cleanliness:

Information available from the literature: Carefree (prunir)g
tolerant): clean (Sutton, 1974). Can sustain severe pruning

(Blauer et al, 1975).

S0il Adaptability:

Texture:

. 2-25")
Information available from the llteragggii lggz;)(%'p,g;étéd to
IO ohgant caMmatt =y wQll'Cm-jmedo(ilcj)st téxtures but thrives in

: oils; tolerant t -
wide range of so1ll ll-drained, medium to coarse soils

moderate to deep, we
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(Wwasser, 1982). Dry well-drain

to clays (U.S.D.A., 1981). ed soils (Kelly, 1970). Sands

pH:

nformation available from the literature: g
: SOl
1966). PH 8.0+, tolerant of alkaline soils (HowgréSt?ggé)
Tblerant of moderate acid to moderate basic but nonisal‘ .
solls (Wasser, 1982). ine

NOistureRegimeAdaptability: < 10"-20" (Howard, 1972).

8-20"
(Wasser, 1982). 10-25" (U.S.D.A., 1981)

prought Tolerance:

Information available from the literature: Good (Sutton,
1974; Wasser, 1982). Dry (Kelly, 1970).

Evaluator ‘s Comments: Literature suggests minimum of 10"
precipitation; showing not extremely drought tolerant
(Metcalf, 1985).

Flood Tolerance:

Information available from the literature: Not tolerant
(Kelly, 1970).

Evaluator ‘s Comments: Agree with Kelly (Metcalf, 1985).

Bposure:
Temperature:

Information available from the literature: Zonef4;75ég?gaggé‘
1972). Cold tolerant (Wasser, 1982). Range O ,1970),
(U.S.D.A., 1981), 6,000-9,000 in colorado (Kelly, .

ZJone 6 (Bailey and BaileYy, 1976) .

Light:

sun (van persal,

lterature:
the lit full sun

: i le from . -
Information availab rant, more thrifty in

1938). wWeakly shade tole
(Wasser, 1982).

exposure
Evaluator s Comments: aAppears to prefer full sun p

(Metcalf, 1985).
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wind:

Information available from the 1;
(Sutton, 1974). literature: ves ying tolerant

gvaluator ‘s Comments: Natural habit

tolerance (Metcalf, 198%) lends itself to wind

InSGCtS h

Information available from the literature:
- : : None (Stark, 1
Great Basin tent caterpillar, mountain mahogany loopeé zgggém
tussock moth on foliage. Thrips, seed midge and leaf tiers on
seed. Cutworms and false wireworms kill seedlings (Furniss
4

1971; Wasser, 1982). Many insects and mites on the species (80)
but most cause no conspicuous damage (Furniss, 1971)

Disease:
Information available from the literature: None (Stark, 1966).

Crown-diebacks, footrots and damping-off disease occasionally
occur (Furniss, 1971); Wasser, 1982).

ADITIONAL INFORMATION ON THIS SPECIES:

(urent Use and vValue: Revecetation, reclamation (Wasser, 1982).
Wildlife habitat, animal food (Sutton, 1974). High wildlife
utilization (van Dersal, 1938). Valuable for controlling soil
erosion and important livestock and big game browse (USDA, 1982).
Schmidt (1980) recommendation. Kruckeberg (1982) recommendation.
Wilson (1984) recommendation.

Sources of Description:

Technical: Arnow (1980); Dorn (1984); Hitchcock and Cronquist
(1981); Morris et al (1962).

Non-technical: Kelly (1970); Kruckeberg (1982); Nelson (1977):
Taylot (1978).

, : nc.: Northplan;
Avallability: Clyde Robin geed Co.; Native plants, I

0ld Farm nursery, IncC.: plants of the wild.
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pitat Types: Chaparral, Pinyon/jun
EJ

. @per, Ponderosg Pine, Upper Uinta
age (sutton, 1974).‘ Purshiag Lridentatg (Mueggle
51374)_ Ponderosa Pine, Dougla 791 55,9nd Handl

S Fir (Pfister, 1977).

.nqe: Washington to Montana,
B olorado 5,000-8, 000 (Sutton,

: _ la and north to Idaho,
Montana and British Columbia (yspa, 1982). Native to
Intermountain West and adjacent areas.  Common between 4,000~
8,000" (Wasser, 1982).



255

(RTIFIC NAME:  Rhus trilobata wutt,

omon Nyame: Skunkbrush Sumac

Transplantabi lity:

formation available from the literature: vyeg (Sutt 1
: on, 1974).

gvaluator ‘s Comments:

Not easjl
(pohl, 1985). Y dug and transplanted from wilg

A jfespan:

Inxlfgglrz?tlon available from the literature: Moderate (Sutton,

Evaluator ‘s Comments: [Long lifespan if not over irrigated
(Evans, 1985). Natural stands appear to be long-lived.
Probably susceptible to damage by fire (Metcalf, 1985).

’ropagation:

Information available from the literature: Seeds, cuttings
(Sutton, 1974). Collect late in fall (red in color). Seed
mst be soaked 1 hour in sulfuric acid at room temperature and
stratified i1n moist sand or peat. Fall sowing provides cold
treatment necessary. sow 1/2" deep. Also root cuttings
(Schopmeyer, 1979). Sow 1/4-1/2" deep in fall or winter or
scarify by bleaching in sulfuric acid or moist-prechill for 30-
90 days in spring. Germination is epigeal (Wasser, 1982).

%intenance/Cleanliness:

Information available from the literature: Carefree; clean
(Sutton, 1974).

Evaluator ‘s comments: Observation of wild stands suggests a low-
maintenance shrub (Metcalf, 1985).

%l Adaptabi 1ity :

Texture:

' ' - > 11 ure: Medium to coarse,
Information available from the llteia3§5"+) ity o

deep, well-drained, 1moist Of dry



Tolerant of most soil textures

o i - Often f
shallow, rocky soils. Thrjyeg in well-d(r)l;r-]d on hot, dry,
1982) . 1ned soils (wasser,

pvaluator ‘s Comments: Well drained, drought ar
eas

1985). Observation suggests ag > (Evans,
zone conditions (Metcalf, 1985)?ptab111ty to Upper Sonoran
pH:
nformation available from the literature: -
1974) . © 6.5-7.5 pH (sutton,

pisture Regime Adaptabili@y: 10-20" annual rainfall (Howard, 1972;
" jasser, 1982). For arid sites (U.S.D.A., 1981). Dry (Kelly, 1970).

prought Tolerance:

Information available from the literature: Good (Sutton,
1974). Moderately stronqg (Wasser, 1982). Very drought
resistant (Huddleston and Hussey, 1975).

Evaluator 's Comments: MNaturally inhabits dry sites (Metcalf,
1985).

Flood Tolerance:

Information available from the literature: Intolerant (wWasser,
1982) .

Evaluator 's Comments: Usually on well-drained sites (Metcalf,
1985) |

EXposure:

Temperature:

Information available from the lit;r)atu;e: ezgnz éo(()l?lig,
. e 3 to 7 (Howard, 19 . ang . . .
ég?ggadozi);elly, 1970). Recommended for general planting 1in

the Brooks, Alberta area (Casement, 1984).

7one 3-4 (Evans, 1985) . Should probably

Evalatorys CompenEs: dian Life Zone (Metcalf, 1985).

be planted below the Cana

Light:
hade, sun (van

. . S \ )
the literatt ., but thriftier in

Information availapble from f partial shade

Dersal, 1938). Tolerant ©



257

full sun (Wasser, 1982).

Best
partial shade (Hudd]eSt()n in full Sun'

and HUSSey 1975)bUt Wlll grow 1n

pvaluator s Commer}ts: Best in full sun (Ev
seen On Sunny Sites; roots may pe i ans, 198s). Usually
boulders, etc (Metcalf, 19gg). €00l run under rocks,

gind:

Information available from the literatuyre: Yes

(sutton, 1974). Withstands full
and Hussey, 1975). exposure

. wind tolerant
to wind (Huddleston

gvaluator ‘s Comments:

Tole : . .
1985).. erant of canyon winds (Metcalf,

meects:

Information available from the literature: 14 insects on the
genus (Stark, 1966).

Evaluator ‘s Comments: No known problems here (Evans, 1985).

Jisease:
Informat ion available from the literature: 7 pathogens on the
species (Stark, 1966). Alvernate host for pinyon blister rust
(Sutton, 1974). GCenerally disease resistant (Wasser, 1982).

Evaluator ‘s Comments: MNone if grown under limited irrigation
(Evans, 1985).

ADITIONAL INFORMATION Oli THIS SPECIES:

Wrent Yse and value: Game range revegetation, mineland EeCIanatLe]

ildlife
(Wasser, 1980). Sutton (1974) recommendation. Wl Lue
Wilization (van Dersal, 1938). Good big game brf:iilng:a?U;gA,
for wildlife, soil stabilization and windbreak p

1982). schmidt (1980) recommendation. wilson (1984)
L€Commendation.

Wrces of pegcr iption:

: Dirr (1983); Dorn
fchnical: Arnow (1980); Bal iy (1?1912;) Morris et al (1962) .

(1984): Hitchcock and cronquist
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Non.technical: Huddelst on and Hussey (1975

(1970); Nelson (1977). ); Kelly

b ig Sky Wholesale Seeds . ]
pility:  Big » INC.; Native plants, ;
“‘VallNOrthplan" Old Farm Nursery, Inc.; Plants of the Wild. .

pitat Types: Upper Ulr?ta Sage, Pinyon/juniper, Ponderosa pine,

" pouglas fir/white fir, Aspen/lodgepole pine (sutton, 1974) ;
Cercocarpus ledlfollus (Mueggler and Handl, 1974): Sandy range
sites, ponderosa Pine forest (Ross and Hunter, 1976)

qge: Washington to Montana, south to New Mexico and california.

g tlorado 3,500-9,000  (Sutton, 1974); I11linois to Nebraska and
west to Oregon, California and New Mexico (USDA, 1982): Native to
creat Plains, Intermountain and southwestern United States

(Wasser, 1982)-
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chNTIFIC NAME: Ribes alpinum

(" yame: Alpine Currant

gransplant ability:

mformation available from the it . |
as container plant (Dirr, 1983).erature. Easily, best handled

gvaluator 's Comments: Common availability j
indicates this is good (Metcalf, 1985)_Y In nursery trade

jifespan:

fvaluator 's Comments: Appears to be long-lived (Metcalf, 1985).

popagation:

Information available from the literature: Fruit ripen in July-
August. Let fruit ferment in piles for a few days. Store with
low initial moisture content. Germination is epigeal. Cold
stratify if spring planting (32-50 F for 9+ days), or fall
sowing. Hardwood cutings in fall (Schopmeyer, 1979).

Evaluator ‘s Comments: Cuttings in mid-July (Evans, 1985).
Species is dioecious, so male plants assured only via asexual
propagation (Metcalf, 1985). Easiest to propagate from
cuttings (Watson, 1985).

faintenance/Cleanliness:

Evaluator ‘s Ccomments: Little care required'unless maintained as
a formal hedge (Evans, 1985). Readily malnta;ned as a clipped
or informal hedge (Metcalf, 1985). Some pruning (Riesselman,

1985).

il Adaptability:

Texture:

: : : olerant of any
Information available from the literature: B

good soil (Dirr, 1983).
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pi:

information available fropm the literat
ure:

calcareous soils (Dirr, )9g3) Does well in

isture Regime Adaptability:

prought Tolerance:

Information available from the

liter :
(Huddleston and Hussey, 1975) ature:

Tolerant of drought

Evaluator s Comments: Have experience only yith growth under

irrigation (Metcalf, 1985). Not toler -
well established (Riesselman, 1985). ant of drought until

Flood Tolerance:

Evaluator s Comments: Might tolerate seasonal flooding
(Metcalf, 1985).

xposure:
Temperature:

Information available from the literature: Zone 2 to 7 (Dirr,
1983). Zone 2 (Wyman, 1978). Recommended for general
planting in the Brooks, Alberta area (Casement, 1984).

Evaluator s Comments: Very hardy (Evans, 1985). Appears to be

very temperature hardy (Metcalf, 1985). Zone 2 hardy
(Riesselman, 1985).

Light:

Information available from the literature: Full sun or shade
(Dirr, 1983). Best in full sun (Huddleston and Hussey, 1975).

Evaluator ‘s Comments: Good shade plant (Evans, 1985). tgzzi
witnessed good growth in both sun and shade sites (Me ’
1985).

Wind:

: : - . i thstands some
Information available from the literature: =

wind (Huddleston and Hussey, 1975).

' i ] (Metcalf
Evaluator ‘s Comments: Appears to be quite windfirm /

1985).
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Insects:

mformation available from the literature. Currant aphiq
imported currant worm, SCales, Currant pyg s

mite (Dirr, 1983).

gvaluator ‘s Comments: No Insect problems here

(Evans, 1985).

Disease:

mformation available from the literatyre- Anthracnose, cane
blight, leaf spots, rust. During wet seasons anthracnose and
leaf SOt can be Serious problems. wale Supposedly resistant to
rust (Dirr, 1983).

fvaluator ‘s Comments: No disease here (Evans, 1985).
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(IEVTIFIC NAME: Ribes aureum pursp

(omon yame: Golden Currant

Trang,plantabi lity:

mformation available from the literature Yes (sutt
utton, 1974).

jifespan:

Information available from the literature:

suckering; continuous (Sutton, 1974) Regenerates by

.

Evaluator ‘s Comments: Examples show long life under abusive
conditions (Metcalf, 1985).

propagation:

Information available from the literature: Seeds (Stark, 1966).
Fruit ripens June-July. Store dried fruit with low initial
moisture content. Germination is epigeal. Cold stratification
if spring sown, or sow in fall (28-36 F for 60 days). Hardwood
cuttings in fall (Schopmeyer, 1979). Sow 1/8-1/4" deep and
mulch at rate of 40 PLS/ row foot in nursery. Fall or
stratified spring sowing. Germination is epigeal. 30-90 day
moist prechill for spring sowing (Wasser, 1982).

Evaluator “s Comments: Softwood cuttings in July (Evans, 1985).

faintenance/Cleanliness:

Information available from the literature: Carefree; clean
(Sutton, 1974). Suckers (Kelly, 1970).

Evaluator ‘s Comments: pruning to maintain a more arborescent
shape (Evans, 1985). Have not experienced suckering.
Occasional renewal pruning may be beneficial (Metcalf, 1985).

%11 adaptability -

coarse to medium,
well-drained soils

Information available from rhe literature:
oamy Soils (Wasser,

moist to dry, organic matter if possiglei
(Sutton, 1974). well-drained, fertile€,

1982).
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gvaluator ‘s Comments: Mojst

well on silt loam soils at, Cool sojls (

BOzeman, Evans, 19gs). Does

Montang (Metcalf, 1985).
pH:

Information available from the 1i
lterat -
1974). Tolerant of weakly acid (6.0?r§5 6.5-7.0 (SuttOD,
(Wasser, 1982). weakly basic soils

wisture Regime Adaptability: 12-20"4 (Wasser, 1982)

prought Tolerance:

Information available from the literature
: Moderate
1974). No, needs frequent watering (Mathias et al. igggson,

Evaluator s Comments: In cultivation probabl
M. T ’ Y best under
1rr1g§ted conditions (Metcalf, 1985). Requires frequent
vatering after planting (Riesselman, 1985).

Flood Tolerance:

Evaluator 's Comments: Natural streambank habitat suggests
early season tolerance (ltietcalf, 1985).

fxposure:
Temperature:

Information available from the literature: Cold tolerant and
winter hardy (Wasser, 1982). Frost susceptible (Mathias et
al, 1977). Recommended for general planting 1n the Brooks,
Alberta area (Casement, 1984).

Evaluator ‘s Comments: Zone 2 (Riesselman, 1985).

Light:

Informat ion available from the literature: qun Srsiggge (van
Dersal, 1938). Adapted to all but dense fores le,
Optimai in semi-shade (Wasser, 1982). Best 1n partial shade

(Mathias et al, 1977).

Natural habitat suggests partially

Evaluator s Comments:
1985) .

shaded sites best (Metcalf,
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wind:

Information available from the

(Sutton, 1974). - literature: Yes wind tolerant

gvaluator 's Comments: Natural : o
(Metcalf, 1985). habitat 1ndicates wind-tolerance

msects:
Information available from the liter . .
species (Stark, 1966). ature: 7 insect on the
pisease:
Information available from the literature: 23 pathogens on the

species (Stark, 1966). Bacterial disease kills canes
alternate host of white pine blister rust (wasser, l9é2).

IPITIONAL INFORMATION ON THIS SPECIES:

qrrent Use and Value: Used for hedges, windbreaks and landscape
plantings in north and central prairie plains regions, game range
restoration, revegetation ard soil stabilizers (Wasser, 1982).
Sutton (1974) recommendation. Wildlife utilization (van Dersal,
1938). Often cultivated as an ornamental, prized by big game for
browse (USDA, 1982). Schmidt (1980) recommendation. Kruckeberg
(1982) recommendation.

Surces of Description:

Technical: Arnow (1980); Bailey (1949); Dorn (1984);
Hitchcock and Cronquist (1981); Morris et al (1962).

Non-technical- Huddleston and Hussey (1975); Kelly
(1970); Nelson (1977).

Nursery; Native

AVailabilitY: Moses Lake Conservation District 7 ants of the

Plants, Inc.; Northplan; 0ld Farm Nursery, InC.;
Wild.



rat Types: Upper Uinta sage,
bt

Range:
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Dougl as fir/white

fir, Ponderoga
pine, riparian, Chaparra] (Sutton, 1974) .

Washington to Montana, SOUth to pew

vada 2,500-7,800" (Sutton, 1974). Black Hills of south
Nﬂ“ma to Washington, South to new Mexico, Arizona and
g;ufornia (USDA, 1982). Native to much of Western United
States (Wasser, 1982).

Mexico ang Californiga.
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pmIFIC NAME:  Sedum spur i um

00 Name:  Sedum

Tansplantabili ty:
It

T.i fespan 5

paluator ‘s Comments: Plantings are lon

become open-centered with age ( 9 lived, but may

Metcalf, 1985)

~pagation:
Infurmation available from the literature: Dpivisions cutt ings
4

(vanstone, 1982; Wyman, 1973). Sow 1ndoors at medium

temperatures of 70-80 F during germj ) -
days (Reilly, 1978). 9J lnation, which takes 15-30

Evaluator 's Comments: No experience with propagation from seed,
but very easily propagated by divisions or cuttings (Metcalf,

1985).

iintenance/Cleanl iness:

Informat ion available from the literature: No care required
(Wyman, 1973).

Evaluator ‘s Comments: Faded inflorescences can be removed or
left as a snowcatch (Metcalf, 1985).
Yl Adaptability:
Texture:

Information available from the literature: Sandy is best
(Wyman, 1973). Well-drained (Reilly, 1978).

Evaluator ‘s comments: Have grown well in Bozeman On well-
drained silt loam soils (Metcalf, 1985).

Py:



e Regime Adaptability:
L
prought Tolerance:

pvaluator 's Comments: Wi]] tolera
~ te consj

has @ COOl root-run, as provigeq by rgitderable drought if it

prought tolerant (Riesselman, 1985) S (Metcalf, 19gs)

rlood Tolerance:

gvaluator ‘s Comments:

Like] 1Nt .
1985) . Y intolerant of flooding (

Metcalf,
Jposure:

Temperature:

Information available from the literature: Zzone 3 (Wyman,
1973).

Evaluator ‘s Comments: A generally hardy plant (Metcalf,
1985) .

Light:

Evaluator ‘s Comments: Best in full sun (Metcalf, 1985). Full
sun to partial shade (Riesselman, 1985).

find:
Evaluator ‘s Comments: Habit of plant makes it inherently
windfirm (Metcalf, 1985).
E\’Elléuator’s comments: NoO problems with insects (Riesselman,
85).
liseage

. - ' elman
Baluator s Comments: No problems with disease (R1€SS '

1985)
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(aIFIC NAMES - S0rbus aucuparia 1,

European Mountain Ash

goen N
qansplantabil ity:

praluator ‘s Comments:  Common availlabilit

jifespan:

pvaluator 's Comments: Lifespan probably limited only by

susceptability to insects, diseases and wi e
(Metcalf, 1985). Inter injury to trunk

opadat ion:

Information available from the literature: Seeds require 60 to
120 days of cold, moist stratification at 38 F. cultivars are
budded or grafted onto seedling understocks. Minimum seed
bearing age 1s 15 years with crops every year. collect fruit
immediately when bright red (August-September). If picked
early, heap and decompose for 2 months. Stratify 60-120 days
at 33-41 F in moist sand, moss, or soil. Seed will go into
secondary dormancy if exposed to warm germination conditions
vhen incompletely stratified or if stored dry after cold moist
stratification. Germination 1s epigeal. Sow in fall or spring
with stratification. Outplant as 1-1 stock. (Schopmeyer, 1979).

Evaluator 's Comments: Seed direct in fall after removing fruit
pulp. Full germination after two seasons (Evans, 1985).

“intenance/Cleanliness:

Evaluator ‘s Comments: Fallen pomes can be messy (Metciégé)l%S).
Requires pruning of dead wood annually (Riesselman, .

Yl Adaptability:

Texture:

ature: Well-drained loam

Information available f[rom the lltefl966).

(Dirr, 1983). Sandy loam (stark,
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gvaluator ‘s Comments: can qrow

11 3
1985). Appears to grow we] Well in clay joam
(Metcalf, 1985). 1 in silt loams in Mont(:EvanS'

pH:

nformation available from the

i - 11t ]
soils and 1s often short-)jye erature:

Prefers 1 di
d on Chalky < acidic

’ Olls (Dirr, 1983).
Evaluator s Comments:

May sh AP .
(Metcalf, 1985). Y Show Fe-chlorosis on limey soils

yisture Regime Adaptability; 10-20" annual rainfall (Howard, 1972)
N ’ .

prougsht Tolerance:

Evaluator s CommentsS: Most commonly seen in irrigated
situations (Metcalf, 1985). Not drought tolerant

(Riesselman, 1985). 1n clay soil, it needs to be kept drier
(Watson, 1985).

Flood Tolerance:

Evaluator ‘s Comments: Probably intolerant to flooding
(Metcalf, 1985).

Joosure:
Temperature:

Information available from the literature: 2Zzone 3 to 6 or 7
(summer heat 1induces problems) (Dirr, 1983). 2Zone 4 to 5
(Howard, 1972). Recommended for general planting in the
Brooks, Alberta area (Casement, 1984). Zone 2 (Bailey and
Bailey, 1976).

Evaluator s Comments: Grows best if trunk can be in winter
shade (to avoid sunscald), while crown 1S in sun in summer.
Is hardy if these conditions are provided (Metcalf, 1985).
Zone 3, Zone 2 marginal (Riesselman, 1985).

Light:
cun or shade (van

Informat jon available from the literature:

Dersal, 1938).

best 1f trunk can be in winter

vzi:gzogng g(r)guwni is in sun in summer (Metcalf, 19

well in shade (Rlesselman, 1985) -
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wind:

gpvaluator ‘s Comments: More apt to
: suff
ice storms (Metcalf, 1985) Requiresegofrom early.snowfalls,
wind (Riesselman, 1985) . Me Protection from

jrsects:

Informationlavailable from the literature:
blister mite, Japanese leaft hopper, roung headed borer

mountain ash sawfly, scales. Borers are serious in weakened

poorly growing trees (Dirr, 1983). 1¢ ip N .
(Stark, 1966). sects on the group

Aphids, pear leaf

paluator ‘s Comments: Blister mite is greatest problem here

(Evans, 1985). Subject to all insects affecting pome fruits
(Metcalf, 1985).

fisease:

Information available from the literature: Fireblight (can be
devastating), crown gall, canker, leaf rusts, scab (pirr,
1966). 12 pathogens on the genus (Stark, 1966).

Evaluator 's Comments: Fireblight is greatest problem here
(Evans, 1985). Fireblight and blister mites are likely to be
the most serious problem (Metcalf, 1985). Fireblight 1s a
problem in Montana (Riesselman, 1985).
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IFIC NAME: Spiraea : .
I =b278%8 betulifolia pay),

mon Name: shiny-leaf Spirea

Transplantabili ty:

jifespan:

Pmpagat ion:
Information available from the 1;
. lterature: .
mid-July to September (straw colored or light by

follicle splits). No stratifj , : :
(Schopmeyer, 1979) . lcation is requireq

jaintenance/Cleanliness:

%il Adaptability:
Texture:

PH:

foisture Regime Adaptability:
Drought Tolerance:

Evaluator 's Comments: S. betulifolia occurs in Douglas Fir
forests and similar sites. Has moderate moisture

requirements (Rumely, 1985).

Flood Tolerance:

dposure:

Temperature:

Information available from the literature: Zone 5?
(Bailey and Bailey, 1976).
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right:
gvaluator ‘s Comments: pot g forest-j

moderately heliophytic ang OPPortUnnterior plant.

W Probabl
short-term growth (Rumely, 1985) 1Stically sCioph Y

ytic for

Wind:

(Rumely, 1985).

msects:

Jisease:

MITIONAL INFORMATION ON THIS SPECIES:

qrrent Use and Value: Kruckeberg (1982) recommendation.

Sirces of Description:
Technical: Dorn (1984); Hitchcock and Cronquist (1981).

Non-technical: Taylor (1978).
Mailability
itat Types: Subalpine Fir Climax Forest (Ross and Hunter, 1976).

fnge.
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(IBVIIFIC NAME:  Syringa vulgaris p,.

(oo Name: Commoi Lilac

Tramsplantanbil ity:

gvaluator s comments: Readily transplantable

care during the first year or tuwo ( if given reasonable

Metcalf, 1985)

Lifespan:

gvaluator ‘s Comments: Regenerat ion continuous from basal shoots
on this species (Evans, 1985). One of the longest-lived woody
shrubs grown 1in Montana (Metcalf, 1985).

propagation:

Information available from the literature: Softwood
cuttings under mist; semi-hardwood or mature cuttings
also work; suckers; cultivars grafted (Dirr, 1983).
September sowing of seed. Seed ripen in mid-October.
Stratify seed at 5 C for 2 months and at 21 C for 2
1/2 months then sprina sow (vanstone, 1982).

Evaluator ‘s Comments: Not highly successful from cuttings
(Evans, 1985).

k%intenance/Cleanliness:

Information avallable from the literature: 01d flowers
need to be removed after flowering (Dirr, 1983).

’ ) ' 1985).
Evaluator ‘s comments: Primarily basal sgcke;s (Evans, _
Renewal pruning :s desirable to maintain vigor (tlme—cclmsumlng,
highly labor intensive) (Metcalf, 1985). Suckers freely
(Pohl, 1985).

%il adaptability:

Texture:
] . est 1f
Informat ion available from the llterature.’deBtolerance arks
supplemented with peat (Dirr, 1983). Wi
1966).



Evaluator ‘s Comments -

so1l textures - apteq
» PEISISts for Jong periégsa(; foayariety of
pH: tcalf, 19gs).
Information available fy .
1983) . om the -1lterature:

pisture Regime Adaptability:
prought Tolerance:

Evaluator s Comments: pe
years, but benefits frq
Not drought tolerant (
established, lilac wi]

I'sists aboyt old h
. Onesteads for
M adequate Mmo1sture (Metcalrf, 19?3??}1

}fiesselman, 1985). 17 well
wilthstand drought (Watson, 1985).

Flood Tolerance:

Evaluator 's Comments: probab] .
(Metcalf, 1985). Y rather intolerant of flooding

oosure:
Temperature:

Information available from the literature: Zone 3 to 7

(Dirrf 1983). Zzone 3 (Wyman, 1978). Recommended for general
plant}ng 1n the Brooks, ,lberta area (Casement, 1984). zone
4 (Bailey and Bailey, 1976)

Evaluator ‘s Comments: Veryv hardy and adapted to stress
conditions. Less so on cultivars (Evans, 1985). Generally
hardy (Metcalf, 1985). Hot temperatures and wind commonly
causes severe leaf scorch (Riesselman, 1985).

Light:

Information available from the literature: Sun (Stark, 1966).

Evaluator s comments: Growth/flowering will be superior when
Plant is grown in full sun (Metcalf, 1985).

Wing.

Bvaluator ‘s Comments: Unlikely to be damaged by Wind’sguie??y
be by ice storms (Metcalf, 1985). Dry winds may cad

scorch (Riesseiman, 1985).
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pseCtS:

Imformation available fropm

the literature:
genus (Stark, 1966)

gvaluator ‘s Comments: subject to |
rilac leaf miner, but pot Serious

€af miner (Evans
rilac leaf miner a problem (Metcal

problem (Jensen
r 1985).

r 1985).
r 1985).

Information available from the

literatuyre: 28 pathogens
on the species, pPowdery milde

W (Stark, 1966).
Evaluator ‘s Comments: Pseudomon

Resistance to mildew shoylg be

Sought among species (Metcalf,
1985). Pseudomonas, mildew are Major problems (Rlesselman,
1985) .



276

¢NTIFIC NAME: Viburnum opujysg “Nanum”
— Name: Dwarf Highbush Cranberry
Tramsplantabi lity:

Evaluator s Comments: propap]
(Metcalf, 1985). Y best handleq aS canned stock

Lifespan 5

Evaluator 's Comments: Twenty years or more (Evans, 1985)
14 .

be weakened by aphid attack (Metcalf, 1985). May

propagat ion:

Evaluator ‘s Comments: Softwood cuttings in July (Evans, 1985).
Must be propagated vegetatively (Metcalf, 1985). Usually
propagated from softwood (greenwood) cuttings (watson, 1985).

laintenance/Cleanliness:

Evaluator ‘s Comments: More than usual amount of leaf cleanup
(Evans, 1985). May require aphid control; otherwise few
problems since it rarely fruits (Metcalf, 1985).

%il Adaptability:

Texture:

Evaluator s Comments: Will likely do well on sandy loams to
silt loams (Metcalf, 1985).

PH:
Evaluator ‘s Comments: Neutral to slightly acid. Shows iron

deficiency (Evans, 1985). Probably prefers a soil well
supplied with bases (Metcalf, 1985).

v "
styre Regime Adaptability:

Drought Tolerance:

drought;
Evaluator “s comments: Unli.kely to to%er?ggsfﬁ?vere
likely best with irrigation (Metcalf,
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rlood Tolerance:

Information available from the lit
lter

a -
ture- No (Dirr, 1983) .

E‘posure:
Temperature:

Information available from the literat
ure:

1983). Zone 3 (Bailey ang ' Zone 3 t i
. Baile © 8 (Dirr,

for general planting in the Broozs’ lizg). Recommendeqg

1984). ’ ©rta area (Casement,

Evaluator s Comments: mMay suffer from

conditions (Metcalf, 1985) . Severe chinook

Light :

Evaluator ‘s Comments: Partial shade (Evans, 1985)

best in half to full sun (Metcalf, 1985). B

Wind:

Evaluator ‘s Ccomments: Unlikely to be wind damaged, but may be
crushed by heavy snowloads (Metcalf, 1985).

Insects:
Information available from the literature: Aphids (Dirr, 1983).

Evaluator 's Comments: Aphids a problem (Evans, 1985). Aphid
control essential for good presentation (Metcalf, 1985).

lisease:

Information avallable from the literature: Significant
leaf spot 1n wet weather (Dirr, 1983).

Evaluator ‘s Comments: No disease problem here (Evans, 1985).
No experience with leaf spot (Metcalf, 1985).
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oCIENTIFIC NAME: Vinca minor .

conmon Name:  Periwinkle

rransplantability:

gvaluator s Comments: Easily tr
ansplanted viai : :
or early fall (Evans, 19g5). Tfansmantsby division in spring
1985). readily (Metcalf,

pifespan:

Evaluator s Comments: Spreads, providing a continuous supply of

new plants (Evans, 1985). A long-1iv _ :
(Metcalf, 1985). 9-lived persistent species
propagation:

Information available from the literature: Division (vanstone,

1982). Division, root cuttings, stem cuttings (Dirr, 1983;
Wyman, 1973).
Evaluator ‘s Comments: Division (Evans, 1985). Easy vegetative

propagat ion (Metcalf,1985).

Maintenance/Cleanliness:
Evaluator ‘s Comments: Hand weeding to keep clean (Evans, 1985).

Very low maintenance; may need occasional restraint if it
becomes invasive (Metcalf, 1985).

Soil Adaptability:

Texture:

Information available from the literature: Well-drained
(Kelly, 1980). Adapted to variable soils (Stark, 1966).
All but the poorest soils (Wyman, 1973).

PH:



Jstre Regime Adaptabj ] ity:
prought Tolerance:

gvaluator s Comments:

Pro}
(Metcalf, 1985) . P80Ly not for gry,

rlood Tolerance:

pvaluator 's comments: very o

0
1985). Probably intolerant lSt-bUt~nOt tlooded soi)
).

::\wS[]fe:

Temperature:

Information available from the literature:

by snow (Dirr, 1983). € grown further

Evaluator s Comments: Best where snow

(Evans, 1985). May suf fer som ' '
‘ S e wWlint
1 severe weather (Metcalf, 1989). e

Zone 4. (Wyman,

Cover protects plants

Jury on open sites

(pohl, 1985). Requires snow cover

Light:

Information available from the literature:
1980) -

Evaluator 's Comments: Does well in all but
1985). Will grow well ir. shade, but also

sun under 1irrigation (Metcalf, 1985). Can
full sun (Pohl, 1985).

Hing:

Shady spots (Kelly,

total shade (Evans,
survives in full
perform well in

Evaluator ‘s comments: Will windburn during winter if exposed
above snow (Evans, 1985). Low-growing habit makes the
SPeCies inherently windfirm (Metcalf, 1985).

:'3€€ts;

Baluator g Comments: No incect problems here

(Evans, 1985).
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DiseaSEI

Information available from tphe literatyre. 14
species, including ye]]lows (Stark, 1966) .
dieback, leaf spots,

and root Lot; canker
significant problems (Dirr, 1983)

Pathogens on the

Blight, canker and

and diebgck

gvaluator s Comments - NO disease Problems Oobserved here (Evans,
1985).



APPENDIX F

THE AESTHETIC SCORECARD



2) A list of evaluators who Participated in tphe scoring process

3) The Aesthetic Scorecard ltself, including quidelines and

instructions for evaluation ang photo sets for 44 plant

species. Species names did not appear on the original photo

sets, but are provided here for the reader“s convenience

Photos have been slightly trimmed to allow for proper marqin

spacing.

A thank you is in order, to the Office of Graduate Studies, for
allowing colored pages and margin changes for this appendix. The
siccess of the Aesthetic Scorecard relied heavily on its structure and
frmat, Due to their understanding and willingness to compromise, the

%orecard is presented here as it was offered to the evaluator.
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Evaluator R
SESRRLOr Request petrer

Shelly g. Bruce

Plant ang SO1l Science
Leon Johnson Hall
MOntana state University
Bozeman, Montana 59717

gl Sir/uadam,

Iama graduatg student at Montana State
esealch project which evaluates a numpe lant s ' '
gtana on their ornamental potential. with . inc?gglez native to
gd interest 1n native plants that has taken place durirsue tgwareness
wade, there has been an increased demand for natives a(g thg pait‘
wel. Here In Montana, certain native species have become veie ok
gular and are commonly avatilable, often in improved forms: Gi’/een
sh (Fraxinus pennsylvanica), Quaking Aspen ( Populus tremuléides)
grubby Cinquefoll (Potentilla fruticosa) and Red Twig Doagwood (cc;mus
ﬁri(;'ﬁ) But the selection of «ther native species for éxposure
zns to be @ very arbitrary and subjective process. A specles one
sthor or researcher thinks has c@ood ornamental potential may be
ather s "trash tree™.

Universit rsui
r of p Y, pursuing a

The problem that I hope to resolve is this subjective method of
dant selection. Through the use of two complementary ornamental
wrecards, one on aesthetic qualities, the other on environmental
wquirements, a sound, objective basis for the selection of specific
cies will be presented.

I am currently assembling a panel of professional evaluators to
sist me with my Aesthetic value Scorecard. Process of evaluation
mld include rating 40 different plant species on 5 different
“thetic characteristics, using a numeric scale. Plants will be
“aluated using a set of photographs, accompanied by a wrlttgn
Sription. The 40 plants will be sent in 1, 2 or 3 separate .2
Ulings, whichever is convenient for the evaluator. Approx1’m<'ill un
I comittment would be 3 /2 hours overall. The project wi

M this pecember through January, 1985.

: S
\ation in this project. vour profession

..l encourage your particiy ] integrity of the project.

Slstance 1]l greatly add to the overal



LSDTelly E. Bruce
ant and soj 1 Scienc
e
Leon Johnson Hall
Montana State University
Bozeman, Mont ana 59717

peal sir/Madam,

Iama graduatg student at Montana
research project which evaluates a nunbe
yntana on thelr orpamental potential. With the inc
ad interest 1n native plants that has t reased awareness

. aken place during the
gcade, there has been an increased demand for natives ag the fgfgu

evel., Here in Montana, certain native species have become very

opular and are commonly available, often in improved forms: Green

h (Fraxinus pennsylvanica), Quaking Aspen (Populus tremuloides),
grubby Cinquefoil (Potentilla fruticosa) and Red Twig Dogwood (COrnus
gricia). But the selection of other native species for exposure
meisto-be a very arbitrary and subjective process. A species one
athor or researcher thinks has good ornamental potential may be
mother ‘s "trash tree".

State University, pursuing a
r of plant species native to

The problem that I hope to resolve is this subjective method of
plant selection. Through the use of two complementary ornamental
sorecards, one on aesthetic qualitles, the other on environmental
quirements, a sound, objective basis for the selection of specific
qecies will be presented.

Iam currently assembling a panel of professional evaluators to
isist me with my Aesthetic value Scorecard. Process of 'evaluatlon
wld include rating 40 different plant species on 5 different
#thetic characteristics, using a numeric scale. plants will be
%aluated using a set of photographs, accompanied by a written
éCcription. The 40 plants will me sent in 1, 2 or 3 SePaf&eate
%ilings, whichever is convenient for the evaluator. APPFSX;TM un
e comnittment would be 3 L/2 hours overall. The projec

00 this pecemper through January, 1985.

your professional

ation in this proJ y of the project.

I encour artici : :
age your p [ he overall integrit

lstance will greatly add 'o t



e return the attacheq
plea;ossible, 1f you are in
as

%) pe in contact with you sopn

 very much.

:,nce[e.].YI

;GHY E. Bruce

t
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Aesthetic ge
w

hr. Clayton Berg
valley Nursery

p0 Box 4845

gelena, MT 59601

Mr. Jerry Berner
p0 Box 971
polson,MT 59860

Mr. Bill Caras

Jim Caras Nursery

2727 South Third West
Missoula, MT 59801

Mr. Jerry Cashman
Cashman Nursery

252 Estes Lane
Bozeman, MT 59715

Mr. gohn Crowe

Idaho Dept. of Parks and Recreat ion
State House Mail

Boise, ID 83720

Dr. Reuben A. Dietter
3] Marilyn Drive
Missoula, MT 59801

Dr. George Evans

Plant and Soil Science Dept.
fontana State Uni versity
Bozeman, MT 59715

-, Joe Gutkosk 1
304 North 18th
Bzeman, MT 59716

tjrs. Beverly Gutman
fl.archie Nurservy
ME'MS South Third
SSoula, yT 59807
: Mg; Jim Heisel
'23 SPringhill poad

Man, MT 59715



11

12.

13.

17,

19,

4,
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pr. Gary Hightshoe

Dept. of Landscape Architectyre
Iowa State University

ames, Iowa 50010

Mr. Larry Holzworth

Soil Conservation Service
Federal Building

Bozeman, MT 59715

Mr. Rex Huffaker

Native Plants Inc.

9280 South Wasatch Rlvd.
Sandy, Utah 84092

Mr. Klaus Lackschewitz
6322 Woods Road
Missoula, MT 59801

Mr. Leon Logan
PO Box 7669
Missoula, MT 59807

Mr. Richard Mayer

Design and Development Bureau Chief

MT Dept. of Fish and Game, Recreation & Parks Division
527 Diehl

Helena, MT 59601

Mr. Orville McCarver, EXtension
Leon Johnson Hall

Montana State University
Bozeman, MT 59717

Mr. Homer Metcalf
14619 N 23rd Place
Phoenix, AZ 85022

Dan Miller

HOH Associates, Inc.

101 University Blvd. Suite 400
Denver, CO 80206

Ms. Jan Pirzio-Biroli
Urban Hort. GF-15
University of Washington
Seattle, WA 98195



2.

22,

23.

2.

2.

&.

2.
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Mr. Dick Pohl

plant and Soil Science Department
Montana State University

Bozeman, MT 59717

pr. Jack Rumely, Herbarium
Montana State University
Bozeman, MT 59717

Mr. John Scheetz

Plant Materials Center Manager
Box 1189 RR 1

Bridger, MT 59014

Dr. Curtis Smith

Plant and Soil Science Dept.
Montana State University
Bozeman, MT 59717

Mr. Richard Sutton

c/0 San Juan Mountailn Nursery
PO Box 2501

purango, CO 81310

Mr. Larry Watson

Little Valley Wholesale Nursery
13022 East 136th Avenue
Brighton, CO 80601

Mrs. Shelly Engler Bruce
8341 Huffine Lane
Bozeman, MT 59715
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Shelly E. Bruce
P&SS Dept., Leon Johnson Hall
Montana State University

Bozeman, MT 59717

peal gvaluator,

i of photographs in my Aesthetic Scorecard .

Bmﬂgizdfiisihieietpagez arggguidelines for evaluation, follOW1pg
systen of photos. 1Ideally all of the sets should be evaluated in
“elgsgts I do not expect the total time for evaluatlop to exceed
OneSlttlng'fhis is the first set of photographs_that you will be_
m%ﬂ;ﬁﬂg Thank you for sharing your professional judgement with
eva .
.

] e
Please use the enclosed manila envelope to return the set to m

oon
as possible. It will be sent on to another evaluator as s

as soon .

as it is returned.

] er any guestions you may
’ ling you in a few days to answ
: él ?e ;?éelgg jreach me at 406—994—4471 weeg?ayié agéegt
232?587-3200 evenings and week-ends. I will be able
collect calls only at the second number.

Thanks again for your cooperation!

Sincerely,

Shelly E. Bruce
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Instructions and Guidelines for Evaluat ion
__—_—___-'—'——-——._

Objectively evaluate each plant according to the £01 lowi
ng

criteria:  form/habit, flower, fruit, leaf, ang seasonal

characteristics.
Ignoring the setting of the photo evaluate each species in the
proper context of 1ts ornamental value and landscaping use. consider

the following statement when scoring each species. "If this plant

wre being used in what I consider its ideal situation I would rate it
... "

Consider these criteria only as design qualities, do not consider
mintenance requirements or other problems of that characteristic
(i.e. messy fruit, etc.).

The criteria are defined below. The rating scale is from

me to five with one being poor and five being excellent.

FORM/HABIT
Form entails the overall shape or outline of the plant. Habit
involves the branching pattern of the plant. Together these elements

aluate the overall appearance and character of the plant.

U9ly, of poor quality and unimportant in defining and maintaining
a certain character.

-
<

=

f= .
®BXcellent, of high quality and important in
Mintaining a certain character.

defining and



8
.
7
i
fn
g
'
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[OWER

=

consider overall effectiveness including color, fragrance and

jength of effective bloom period. Do not compare colors.

jsVery poor quality. No effect or adverse effect.
2=
3=

5;Excellent quality. Very effective.

FRUIT

e

This characteristic entails such factors as color and period of
effectiveness. Do not consider cleanliness or maintenance factors.

l=Very poor quality. No effect or adverse effect.
5=Excellent quality. Very effective.

LEAF

——

Consider color, luster, overall appearance of foliage canopy.

l=Very poor quality.

3=
4=
=Excellent quality.

BARK

——

Consider color, texture and overall appearance.

lsvery poor quality.
2~

=~

3=
4=

S=Excellent quality.

e g



« arance of the plant thr | the four
bark, fruit, flower, branching habit, fall color, winter folliage

color.

l=vVery poor.

2=Good qualities during one seascn.

3=Good qualities during two seasons.

4=Good qualities during three seasons.

5=Excellent. Redeeming qualities during all four seasors.

* An outstanding character may boost a species into a higher category.
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FALL WINTER



PHOTO SET #3 (Potentilla tabernaimontanii)

FORM/HABIT: 1 to 2" tali, herbaceous, creeping groundcover.

LEAVES:

Green palmately compound, 1/2 to 1 1/2" long, few-toothed leaves.

Coming out in May. Fall color is wine-red. Dies to the ground in winter, late
to green up in spring.

FLOWER :

Prolific golden-yellow flowers, 1/4 to 1/2" across. Bloom from June

unt1l frost.

FRUIT:

Small, dry inconspicuous achene.
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PHOTO SET #4 (Vinca minor)

FORM/HABIT: Trailing semi-evergreen perennial groundcover.
LEAVES: 1 1/2 TO 2" long dark green, lustrous oblong leaves.

FLOWERS: Lilac-blue flowers, 1/2 to 3/4" across in late spring and early summer
for a period of 4 to 5 weeks.

FRUIT: Dry inconspicuous follicle.









stulifolia)

HABIT: Woody, groundcover 12 to 18" tall.

FRUIT:

Toothed, dull green leaves 3/4 to 1 1/4" long. Fall color 1is yellow-
' ®@-red. Fall color photo unavailable for the 1984 season.

wed of white or slightly pink flowers
i » e 0 ¥

Corymb of brown follicles in summer and persistent through winter.

LeZ



PHOTO SET #6 (Eriogonum umbellatum)

FORM/HABIT: Mat-forming perennial groundcover.

LEAVES: Whorled basal leaves are 1" x 1/8" dark green above, white underneath.
Turning bronze-purple in Fall, persisting through Winter.

FLOWER: Cymes of creamy flowers are borne on 4" flower stalk in early Summer for
a period of 4 to 6 weeks.

FRUIT: Small achene. Seed heads persistent through Winter.










PHOTO SET #7 (Artemisia cana)

FORM/HABIT: Woody deciduous groundcover growing 1 1/2 to 2 1/2° tall.

LEAVES: Linear, 1" to 1l 1/2" long x 1/16 to 1/8" wide, gray-green, woolly. No
fall color change.

FLOWER: Small brown flower heads displayed along stem in late summer and early
fall for 5 to 6 weeks.

FRUIT: Small glabrous achene present from flowering until heavy snow.

662



PHOTO SET #8 (Antennaria rosea)

FORM/HABIT: Mat-forming, 1" tall, white-woolly, gray-green persistent perennial.
LEAVES: Basal leaves are white-woolly, gray-green, mat-forming. No fall color change.

FLOWERS: Head of several white and light red flowers on 5 to 8" stalk in early
summer for 4 to 6 weeks.

FRUIT: Tufted achene. Flower stalk persists through winter.







LATE SUMMER



)

FORM/HABIT: A rhizomatous, herbaceous groundcover, 12" to 30~ tall.

s are 5" long by 1/2 to 3/4" wide, lanceolate wh' ', gray-
leaves soon falling. No fall color -

Head of pearly white flowers, 1/3" wide, born in short, broad many
inflorescence throughout summer.

FRUIT: Tufted achene. Seed head present until heavy snow.

{11




PHOTO SET #10 (Artemisia frigida)

FORM/HABIT: Herbaceous gray-green, wooly perennial groundcover. Growing 4 to
14" tall, mat-forming and sub-shrubby.

LEAVES: Fringed gray-green woolly leaves 3/8 to 1/2" long. No fall color change.

FLOWERS: Small white flower heads displayed along stem in late summer and early
fall for 6 to 8 weeks.

FRUIT: Small glabrous achene. Present from flowering until heavy snow.










(Sedum spurium)

) A low growing stoloniferous groundcover. Persistent through winter
ection.

£0¢

Thick succulent green leaves with red-tinged ruffled edges 1/4 to 1/2°"
Fall and winter color is red-bronze.

F Pink star-shaped flowers 1/4" borne in cymes on 4 to 6" stalks in early
for 4 to 6 weeks.

FRUIT: Brown seed heads, persistent through winter.
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PHOTO SET #12 (Abies grandis)

FORM/HABIT: Large evergreen tree up to 300  tall.
spreading.

Branches are horizontally

LEAVES: Needles are 1 1/4 to 2 1/4" long, displayed in flat sprays. They are

shining dark green above with white banks below.

No winter color change.

BARK: Tight silvery-gray smooth bark with resinous blisters, becoming fissured

at maturity.










e e ——

PHOTO SET #13 (Picea engelmannii)

FORM/HABIT: A densely pyramidal evergreen tree with ascending branches. Maximum height
is 100 to 1207, generally 60 to 80° tall in cultivation. Maximum spread is 20 to 40 .

LEAVES: 1" needles are blue-green. No winter color change.

BARK: Thin and broken into large purple-brown to russet-brown scales.

MATURE FORM SUMMER



PHOTO SET #14 (Pinus sylvestris)

FORM/HABIT: A wide-spreading, open, flat-or round-topped evergreen tree. Maximum height is 60
to 80, maximum spread is 30 to 40°.

LEAVES: Pairs of 1 to 4" long needles persisting three years, blue-green in color, often
changing to yellowish-green in the winter.

BARK: Grayish or reddish brown, fissured into irreqular, long scaly plates. On upper stems,
bark is thin, smooth, papery and peeling, orange or orangish-brown in color.

MATURE FORM WINTER
[ I =—=———————_——_ ===~













PHOTO SET #16 (Pinus contorta v. latifolia)

FORM/HABIT: Large evergreen tree reaching a mature height of 110°. Somewhat
columnar or broadly pyramidal in form.

LEAVES: 2 to 3 " long needles are green-yellow in color. No winter color
change.

BARK: Reddish-brown, deeply fissured and scaly, branchlets are orange to brown.






FORM SUMMER FORM WINTER
MATURE YOUNG







PHOTO SET #18 (Picea pungens)

FORM/HABIT: A large evergreen tree, pyramidal in form with stiff horizontal
branches, reaching 100  in height with 20 to 30  spread.

LEAVES: 3/4 to 1" long rigid, spiny-tipped, bluish-green needles. No winter
color change.

BARK: Ashy brown thin and scaly.






WINTER

-
J

MATURE



PHOTO SET #19 (Picea glauca v. densata)

_FORM/HABIT: Large evergreen tree growing up to 70" tall. pyramidal in form,
somewhat open in maturity. Branches are ascending.

LEAVES: 1/3 to 3/4" long bluish green needles. No winter color change.

BARK: Grayish-brown thin, flaky and scaly.

SPRING


















PHOTO SET #3 (Parthenocissus quinquefolia)

FORM/HABIT: Deciduous vine climbing by tendrils with adhesive like tips.
LEAVES: Leaves are palmately compound, 1 3/5 to 4" long, 1/2 to 2 1/2" wide,
lustrous dark green above. Young growth is bright waxy bronze to red. Fall
color 1s purple red to crimson. Colors early in the fall.

FLOWER: Inconspicuous greer.ish white flowers in June - July. Not pictured.

FRUIT: 1/4" bluish black, bloomy berry in September - October.










PHOTO SET #4 (Lonicera sempervirens)

FORM/HABIT: Twining, evergreen vine.

LEAVES: Ovate, 1 1/5 to 3" long, 3/4 to 2" wide, dark bluish-green leaves. 1 or
2 pairs below the inflorescence connate. New foliage is purplish-tinged,
maturing to bluish green, then yellowing in Fall and Winter.

FLOWERS: Flowers are trumpet-shaped, 2", orange with yellow-orange throats,
borne in spikes. Bloom from early Summer until frost.

FRUIT: Fruit is a bright red, 1/4", berry ripening in September and persisting
through November. Rare in Montana. Not pictured.

WINTER









PHOTO SET #5 (Acer ginnala)

FORM/HABIT: A single or multi-stemmed large deciduous shrub or small tree,
MaxImum height is 15 to 18 , spread may exceed this. Canopy is rounded in
oyt line,

EAVES: 1 1/2 to 3" long, 3 lobed, doubly serrate leaves. Dark green, lustrous
above and light green beneath. Fall leaf color is yellow to orange to deep red.

BARK: Stem 1s glabrous gray. Older brances are grayish-brown.

FLOWER: vellowish~white flowers are borne in small (1 to L 1/2") panicles.
Bloom 1n late Spring - eatly Summer.

FRUIT: J3/4 to 1" long, double samaras (schizocarps) are persistent into late
Fall. They are pink to red to brown in color.
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PHOTO SET #6 (Alnus incana)

FORM/HABIT: A single or multi-stemmed deciduous tree, reaching a height of 40 to 60, and spreading 15 to 20°.

LEAVES: 2 to 4" long, ovate, doubly serrate leaves. Dull green above, grayish beneath. Fall color is
yellow-green to brown.

BARK: Thin white-gray bark with horizontal lenticels.

FLOWER: Small strobiles, and catkins in early Spring before the leaves.

FRUIT: Small cone-like strobiles in Fall and Winter.

WINTER BARK



PHOTY) SET #7 (Betula occidentalis)

A multi-stemmed small, shrubby deciduous tree, with slender,
anches. 15 to 30  tall, 15 to 20" wide.

LEAVES: 1 to 2" ovate, serrate, shiny green leaves. Fall color 1s gold-brown.
BARK: Close reddish-brown bark with prominent lenticels.
FLOWER: Green catkins in Spring.

FRUIT: Brown cone-like catkins with nutlet in late summer and fall.
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LATE SUMMER



PHOTO SET #9 (Larix occidentalis)

FORM/HABIT: A large deciduous conifer, pyramidal in form, up to 200~ tall (less in cultivation).

LEAVES: Thin, light green needles, 1 to 2" long, in many-needled clusters on short side shoots,
spirally arranged on branches. Fall color is yellow to gold.

BARK: Mature bark is grayish-brown, thick, furrowed into large plates or flaking into reddish-brown scales.

FLOWER: DO not rate.

FRUIT: DO not rate.

SUMMER SPRING FALL



PHOTO SET #8 (Sorbus aucuparia)

FORM/HABIT: A deciduous tree reaching 20 to 40  in height with a spread 2/3°s 1ts height.

erect and oval in youth, and gracefully open, spherical at maturity.

LEAVES: Pinnately compound. Leaflets are 3/4 to 2 1/2" long, dull dark green. Fall color

from green to yellow to reddish. Very late to color in fall. Late to lose leaves.

BARK: Mature bark is grayish-brown, and slightly roughened. Younger bark is brown to cc
and shiny.

FLOWER: White 2/5" flowers borne in 3 to 5" flat-topped corymbs 1n late spring.

FRUIT: 1/4" berry-1ik
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PHOTO SET #10 (Acer glabrum)

FORM/HABIT: A srmzl dec 1duous tree or large shrub, rounded in form. Maximum
height [s 20 to 30°, spread is 15°.

LEAVES: 3 to 5 lobed or pacted leaves. Green above, pale green pelow. Fall
color 15 yellow.

%2¢

BARK: Smooth brownish-gray bark in youth, fissured 1n maturity., Stems are
smcoth red.

FLOWER: Precoclous greenish-yellow flowers in early spring. Do not rate.

FRUL'T: Green to yellow and red, to tan, double samara in summer persist (hg
rhrough the winter.
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PHOTO SET #11 (Populus tremuloides)

FORM/HABIT: A deciduous tree reaching 40 to 50° tall, with a spread of 20 to 30°. Pyramidal
and narrow when young, rounded and narrow when mature.

LEAVES: Ovate leaves, 1 1/2 to 3" long and wide. Lustrous dark green above, lighter beneath.
Slender flattened petiole. Fall color is yellow-gold.

BARK: Smooth greenish-white to cream. 1In maturity bark is furrowed, dark brown or gray, and rough.

FLOWERS: Pendulous catkins in early spring before the leaves.

FRUIT: Dehiscent capsule with tufted seeds in Spring.
= =

SPRING BARK WINTER



PHOTO SET #1Z2 (Larix sibirica)

FORM/HABIT: A deciduous conifer reaching 70 to 75 in height and 25 to 30  in width.
Pyramidal with horizontal, drooping branches in youth, irregular and open in maturity.

LEAVES: Slender, 2" long needles, in many-needled clusters on short side shoots. Bright green
in Spring, becoming deeper green through the Summer and turning yellow to gold in Fall.

BARK: Young bark is thin, scaly gray. Mature bark is thick, deeply fissured grayish brown.
FLOWER: Do not rate.

FRUIT: Do not rate. % .l t o4
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PHOTO SET #13 (Berberis aquifolium)

FORM/HABIT: An upright, heavy stemmed broadleaf evergreen shrub, often stoloniferous. 3 to 6  tall by
3 to 5 wide. Form may be low and broad, dense and rounded, taller and more upright, or irregular and open.

LEAVES: 1 1/2 to 2 1/2" long, stiff, leathery, lustrous dark green leaves, with sinuately spiny-dentate
margins. New leaves are reddish-bronze when unfolding. Fall and winter color is purplish-bronze.

FLOWER: Bright yellow flowers borne in fascicled, erect terminal racemes in spring.

FRUIT: Blue-black bloomy, 1/3" berries borne in clusters. Fruit may persist from
August/September to December.
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FALL



PHOTO SET #14 (Cercocarpus ledifolius)

FORM/HABIT: A large broadleaf evergreen shrub. Maximum height is 8 to 157,
maximum spread 15°. Form is rounded, irregular, and open.

LEAVES: Leathery leaves, 3/4 to 1" long, with curling edges. Dark green above,
hairy-white beneath. Yellowing in Fall.

FLOWER: Small yellow to reddish flowers in early Summer.

FRUIT: 2" long tufted achene from August through Winter.










PHOTO SET #15 (Viburnum trilobum  Compacta’)

FORM/HABIT: A dense, upright, much branched deciduous shrub. 18 to 24" in height and 1 1/2
times that in spread. Some specimens may reach 3 to 4°.

LEAVES: Ovate, 3-lobed, glossy dark green leaves, 2 to 4" long. Fall color is yellow to orange to red.
FLOWER: Flowering only in maturity and then infrequently. White flowers borne in flat-topped
cymes in 2 rings. Outer ring of flowers are white sterile and conspicuous, inner flowers are

fetile and inconspicuous. Blooms in late Spring.

FRUIT: Fruiting only in maturity and then infrequently. 1/4" berry-like drupe, bright red
ripening in September, often drying and persisting through Winter.
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PHOTO SET #17 (Ribes alpinum)

FORM/HABIT: A densely twiggy, rounded deciduous shrub. Male plants predominant in nursery trade.
3 to 6 tall and as wide or wider.

LEAVES: Ovate, 3 to 5-lobed, 1 to 2" long, bright green leaves. Fall color is green to greenish-
yellow. Early to leaf out in Spring. Very late to turn in Fall.

FLOWER: Male flowers are greenish-yellow, borne in 1 to 2" long racemes of 20 to 30 flowers in early Spring.

FRUIT: 1/4 to 1/3" scarlet berry. Rarely seen in cultivation. Not pictured.
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PHOTO SET #25 (Juniperus chinensis pPfitzeriana’)

FORM/HABIT: A spreading evergreen shrub with branching angles of 30 degrees;

and often appearing horizontally layered. Maximum height is 5°, maximum spread
is 20°.

LEAVES: Scale-like and awl-shaped, 1/4" long, needles. Young shoots are slightly
ous. No seasonal color change.

FIOWER: Do not score.

FRUIT: Bluish-white bloomy berry-like cone, [/4" across, maturing in late summer and
persisting through the winter. This species {s diocecious, thus the fruit appears anly
on female plants,.
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